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Being in work has considerable
benefits, not just for individuals but
also for their families and for the
communities in which they live. We
know that being in work is generally
good for people’s health and
wellbeing, and that being out of work
leads to poorer health and increases
health inequalities. Helping people to
remain in or quickly return to work
when health conditions arise is
therefore important. With changing
demographics, it is not just important
for individuals, but essential if we are
to create a sustainable workforce for
the dynamic economy that supports an
increasingly ageing population.

Employers can help employees in a
number of ways: protect their health
and wellbeing and make sure that the
huge progress made in reducing
work-related illness and injury
continues; wherever possible, help
them remain in work when health
conditions arise by providing support
and making reasonable adjustments;
help those who have been absent to
return to appropriate work that they
can perform without risk; and to use
the workplace as an opportunity to
help improve employees’ general
health and wellbeing.

This requires a co-ordinated approach,
with the focus on producing the best
outcome for the individual. Employers,
occupational health and other
healthcare professionals, trade unions,
HR professionals, line managers and
occupational safety and health
practitioners must all work together,
combining their respective skills and
experience to create a powerful
multidisciplinary team. Within such a
team, the occupational safety and
health practitioner has the opportunity
to use the knowledge and experience
they have gained in their traditional
role to help make sure that reasonable
adjustments are identified which are
both appropriate and without risk; to
support and ensure the
implementation of such adjustments;
and to monitor their ongoing impact
and effectiveness. 

This guide not only helps to identify
the opportunities for occupational
safety and health practitioners to
contribute to the broader health and
work agenda, but is also a valuable
source of advice and guidance for all
those involved in this area. IOSH is to
be congratulated on its initiative, which
is an excellent example of taking
definitive action to bring about change
and help make a difference to the lives
of working age people.

Dr Bill Gunnyeon CBE
Chief Medical Adviser
Department for Work and Pensions

Foreword
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Rehabilitation – an outline
Rehabilitation has two main aims:
- to help employees return to work
after an illness or disability

- to help employees with chronic
health conditions stay in work. 

Good rehabilitation practice involves
employers, managers, employees and a
range of other professionals working
together to find solutions to achieving
these aims. The methods they use
include medical intervention and
making changes to the workplace.

Rehabilitation should be part of a
wider strategy on employees’ health
and wellbeing, whose aims should be
to tackle the causes of work-related ill
health and injury, get involved before
absence occurs, and – through health
promotion – encourage employees to
take responsibility for their own health. 

A recent evidence review1 found that
the best interventions involved
employee–employer partnerships
and/or consultation. The review
highlighted the benefits of addressing
factors at both individual and
organisational levels, and considering
not only employees’ health conditions,
but also their attitudes and beliefs. It
found that communication and co-
operation between employers,
employees, occupational health providers
and primary care professionals can lead
to faster recovery, less recurrence of ill
health, and less time off work. 

Rehabilitation – a growing concern
Many developed countries have return-
to-work initiatives for people suffering
long-term illness. These initiatives are
often supported by government, in
conjunction with organisations in the
private and not-for-profit sectors. In the
UK, there’s been a growing interest in
the benefits that rehabilitation can
bring and, in recent years, government
and policy-makers have been actively
promoting it. 

The Department for Work and
Pensions (DWP) published a framework
for vocational rehabilitation in 2004.
This was followed in 2006 by Health,
work and well-being, a national
strategy and ‘charter’ for the health
and wellbeing of working age people.
In the same year, Professor Dame Carol
Black was appointed the first UK
National Director for Work and Health.

The introduction of the ‘fit note’ in
April 2010 provided a mechanism for
doctors to think about their patient’s
ability to work and provide more
helpful information to patients to
discuss with their employer. The new
system created an opportunity to
encourage people back to health
through work.

Under a new UK initiative announced in
2014, those who have been off work
for four weeks or more can be offered a
medial assessment and treatment plan
to help them return to work more
quickly. In the near future in the UK,
there might also be some form of tax
relief on occupational health-related
medical treatments. 

Given these developments, and others
on the horizon, such as those suggested
in Dame Carol Black’s report Working
for a healthier tomorrow,2 it’s likely that,
in the future, more people will be at
work with medical conditions and
impairments. 

Employers and managers will have to
do more to manage rehabilitation. And
occupational safety and health (OSH)
practitioners will need to support them
in this task. 

“Improving the health of the UK’s workforce will have a critical impact not only on

individuals, but on businesses and the UK economy as a whole.... Focusing on specific

health issues is obviously important; however, employers should not underestimate the role

that better management and engagement of employees can have on the wellbeing – and

ultimately productivity – of their workforce.”

Professor Dame Carol Black, UK National Director for Health and Work (2006–2011)
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1 Introduction



Work is generally good for people and
can help them lead healthier lives, as
long as the work is ‘good’ and they’re
in safe and supportive workplaces. A
2006 review3 found that:
- there’s a strong association between
unemployment and poorer health,
including mental health, and a large
part of this seems to be caused by
not being in work

- work can help reverse the adverse
health effects of unemployment.

The review also suggested that ‘good
jobs’ may have elements such as
employee autonomy/control and job
satisfaction. 

Unemployed people can lose their skills
and confidence. Long periods of
inactivity and isolation can have a
negative impact on their physical,
psychological and social health, as well
as their general wellbeing.4 It’s even
been reported that people out of work
for more than a year have, on average,
eight times more psychological ill
health than those in work.5 

Long-term absence isn’t just costly for
employees – employers and society pay
a high price too. In the UK, around 23
million working days are lost as a result
of work-related illness and injury each
year. The Health and Safety Executive
(HSE) estimates that this represents an
annual loss to UK society of up to £28
billion – a figure that includes
treatment for occupational cancers. 

If you’re an employer, long-term ill
health or injury can mean:
- losing the skills of valuable
employees 

- a reduction in your productivity
- extra expense in the form of finding
and hiring replacement or
temporary staff, and sick pay. 

There can be non-financial costs too.
For example, if an employee has a
serious accident at work, this can be
bad for your brand, reputation and
public image. And while your
employer’s liability insurer may bear
some of the cost of compensation
claims, over the longer term your
premiums could rise if you make
frequent claims.

What often goes unrecognised is that
an employee’s absence can have a
negative impact on the day-to-day
work of their fellow workers and
manager, and this issue has to be dealt
with too. 

The best and most cost-effective way
an employer can support rehabilitation
is by setting up a formal occupational
health and rehabilitation programme. 

A well-managed programme can help
to:
- keep employees in work
- reduce employees’ short-term pain
and suffering

- minimise or eliminate long-term
disabilities

- get employees back to work quickly
and safely.

Rehabilitation programmes can more
than pay for themselves by significantly
reducing compensation claims or even
wiping them out entirely because
employees either no longer need or
want to make them. And even if a
claim is made and awarded, providing
rehabilitation or offering support
generally reduces the costs. 

A formal rehabilitation programme can
also help employers meet their duties
under disability and equality legislation.
For more information on this, see
section 11, page 17 and Appendix B,
page 23.

The longer an employee is off work,
the less likely they are to return. For
example, after six months’ absence
with back pain, there’s only a 50 per
cent chance of an employee coming
back to work.6 That’s why it’s
important to begin the process of
rehabilitation early, so that employees
can:
- return to work in a suitable role 
- regain confidence and motivation 
- maintain good relationships with
their managers and colleagues

- avoid financial hardship, and having
to retire from work because of ill
health. 

It’s worth stressing that early return to
work is not always the right approach
in every case. There are times when
rest is the best treatment.

While it’s important to minimise the
human and financial impact for both
the employee and organisation, early
return to work should be based on an
assessment of the nature and degree
of injury in each case. Other issues
such as the impact of medication or
inability to travel should also be taken
into account.

In short, activity in the workplace
cannot be compared to activity in
general, and early return to work
should only be used when it’s
appropriate for recovery.7

How absence should be managed is
shown in the diagram in Appendix C,
page 24.
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2 Why support rehabilitation?



Ergonomists apply human sciences (eg anatomy, physiology and psychology) to the design of objects, systems and the
environment for human use. Ergonomic design considers options to make sure that people’s capabilities and limitations
are taken into account, so that products and environments are comfortable, safe, healthy and efficient for people to
use. Ergonomists can help employers design jobs and environments to suit individual workers’ needs and help in
rehabilitation, eg workstations that allow people to sit rather than stand, or vice versa, depending on their
circumstances.

Occupational health advisers are nurses who carry out similar roles to specialist practitioners in occupational health,
depending on their qualifications. The term ‘adviser’ tends to be used by nurses working in occupational health, as they
often find the term ‘nurse’ isn’t helpful in a business environment. For more information on occupational health
advisers, see section 6 (page 12).

Occupational physicians focus on making sure that workplaces and work practices are safe and not harmful to the
health of employees, and that employees are fit for the job they’re doing. If there are problems – either with the
workplace or with an employee’s fitness – the occupational physician’s role is to advise on adjustments to the workplace
and to give advice and support to the employee. Occupational physicians have an important part to play in getting
employees back to work when they’re sick or injured. When they assess an employee’s fitness for work, they look at
their state of health and the conditions in the workplace. They take into account the workforce and the psychological
and physical environment, and any impact these may have on the employee’s health. Occupational physicians also play a
key role in providing impartial, evidence-based advice to organisations – such as insurance and pension companies –
about retirement on the grounds of ill health and related matters.* 

Occupational safety and health practitioners help employers reduce risks. They aim to promote awareness of
health and safety in the workplace and make sure that high standards are achieved and maintained. Their main focus
is on preventing work-related accidents and ill health. An increasingly important part of their role is to work closely
with other professionals – such as occupational hygienists, occupational health advisers, ergonomists, human
resources and training personnel, insurers, lawyers and workers’ representatives – to help resolve issues that may be a
barrier to rehabilitating employees. There’s more on the OSH practitioner’s role in relation to rehabilitation in section
3 (page 06) and throughout this guide.

Occupational therapists work with people to help them overcome the effects of disability caused by physical or
psychological illness, ageing or accidents. Occupational therapists often work in hospitals, but some work in businesses,
clients’ homes, medical practices and other community settings. Others focus solely on helping employees return to
work. They assess and treat physical and psychiatric conditions, and when they’ve completed a course of treatment, they
evaluate how effective it has been.

Specialist practitioners in occupational health are qualified nurses trained in occupational health nursing to
‘specialist practitioner’ level, or who have a specialist community public health nursing qualification, better known as an
‘SCPHN’. They often work for large employers or private consultancies. Their work includes assessing work environments
for health problems, carrying out risk assessments, providing first aid and medical treatment, and screening potential
employees for health problems. They also carry out health surveillance for employees exposed to hazards such as certain
chemicals, and maintain employees’ health records. 
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Who works in occupational health?

* Adapted from a definition on the Faculty of Occupational Medicine website, www.facoccmed.ac.uk.

http://www.facoccmed.ac.uk


One of the central roles of the OSH
practitioner is to help prevent
employees getting injured or ill
because of work, and, if they do, to
make sure lessons are learned.
Whether an employee’s sickness
absence is work-related or not, the
OSH practitioner should work
alongside other colleagues in their
organisation to help them return to
work as soon as they’re able.

In a large organisation, rehabilitation
will be dealt with mainly by line
managers, supported by occupational
health and human resources
professionals. In a smaller organisation,
the employer may look to the OSH
practitioner alone to give them advice
in this area. 

Generally, the decision about whether
an employee who’s on long-term sick
leave should return to work is made by
the employee and their line manager,
and they need sound medical advice so
they can decide on what the employee
is capable of doing. Here, it’s worth
noting that to automatically treat
someone who has an impairment or
medical condition as a health and
safety ‘issue’ or ‘problem’ could be
regarded as discriminatory. You can get
useful information on this by visiting
www.hse.gov.uk/disability/law.htm.

The main way an OSH practitioner can
support good rehabilitation practice is
by giving advice on risk assessments
for employees with medical conditions
or impairments. See Appendix E (pages
26–32) on the factors that need to be
considered when carrying out an
employee’s ‘Work adjustment
assessment’.

Another way an OSH practitioner can
give support is to challenge attitudes
that act as a barrier to rehabilitation.
For example, if an employee has a fit
note that indicates that adjustments
can be made to help them return to
work, the OSH practitioner can help.
They should explain to the manager
why health and safety needn’t be an
obstacle, and work with them to make
sure it isn’t. In cases such as this, they
could advise the manager that an
appropriate rehabilitation programme
will help the employee return to work
safely before they’re fully fit. 

Similarly, if a manager feels it would be
too much trouble to make changes to
the workplace which would help an
employee to return to work, or an
employee is worried about the impact
that coming back might have on their
health, the OSH practitioner can
demonstrate that rehabilitation can
benefit both the employer and
employee. 

The documents listed in the
‘References’ and ‘Further reading’
sections (pages 19–20), and in our
Occupational Health Toolkit at
www.ohtoolkit.co.uk, will help OSH
practitioners (and others) improve their
knowledge of rehabilitation. The
documents will also provide the
resources to challenge those who use
‘health and safety’ and other poor
excuses for not considering
rehabilitation. 

Of course, before OSH practitioners
give advice on rehabilitation cases,
they should consider whether they’re
competent to do so. In some cases,
training will be needed.

It’s important that OSH practitioners
work within the limits of their
competence. Where clinical judgments
are needed – for example diagnosis or
treatment – they should always get
advice from a medical expert.

For more information on the OSH
practitioner’s role, see the ‘12-point
action plan’ in Appendix D (page 25). 
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3 What is the occupational safety and 
health practitioner’s role?

https://www.ohtoolkit.co.uk
http://www.hse.gov.uk/disability/law.htm


Scenario
John, a 50-year-old pottery worker, suffered from spells
of lower back pain for many years. He eventually went
off work while waiting for physiotherapy from the NHS. 

Action
- The manager kept in weekly contact and encouraged
John to come in for a chat after a few weeks.

- The manager referred John to an occupational health
specialist, who suggested the employer should pay
for physiotherapy on a private basis to reduce waiting
time.

- Once physiotherapy started, John returned to work
for four hours a day. Because travelling in the car for
a long time and parking were difficult for him, in the
first month the employer allowed him to start work
after the morning rush hour, leave before the
afternoon rush hour, and park in a reserved slot near
the work entrance.

- Rather than work on rotating shifts, the employer
also let John work days only, and gave him time off
for regular appointments with his occupational health
nurse and physiotherapist.

- The employer carried out an assessment to look at
ways the work could be adapted to John and if there
were any health and safety issues. 

- As a result of the assessment, instead of John having
to carry trays of products on a trolley from a central
store to the work area, other employees took turns to
bring him his tray. 

07

- Later, the employer introduced a more permanent
solution – a scissor platform trolley, which benefited all
the pottery workers.

- The employer replaced John’s wooden stool with a
height-adjustable chair with a back rest. 

- In his physiotherapy sessions, John was taught how to
improve his posture.

- The occupational health nurse told all employees and
managers how to manage back pain.

Comment
This medical intervention includes good rehabilitation
measures and effective work adaptations. However, the
OSH practitioner should also assess whether other
employees:
- are at risk of lower back pain
- should be given adjustable chairs with back rests, and
education on good posture. 

It’s worth pointing out that nothing was done in response
to John’s earlier bouts of lower back pain. This may have
prevented him from being absent in the first place.

Adapted from the EEF guide, Fit for work.

Case study 1 – Lower back pain



- Your organisation should have a
clear and up-to-date policy on
rehabilitation. This should be part
of an overall strategy for managing
sickness absence. The policy should
clearly define roles, responsibilities
and expectations, and be
effectively communicated. This will
help create a fair and consistent
approach, and build trust between
employees, managers and the
employer.

- Managing day-to-day sickness
absence and return to work should
be a line manager’s responsibility.
For complex issues, managers need
to draw on advice from human
resources, occupational health or
health and safety specialists. 

- Early intervention is important,
particularly in the case of
musculoskeletal disorders, stress
and mental health, which can
become chronic.* Generally,
intervention should take place
within weeks rather than months.

- Managers should stay in regular
contact with employees from the
start of their absence. Contact
should be weekly. If the illness is
prolonged, then less frequent
contact may be agreed, but it
should be at least once a month.

- Rehabilitation should begin at an
appropriate stage. In some cases,
such as musculoskeletal disorders,
this could be very early. In other
cases, say nervous breakdown or
where the employee is too ill, early
contact should mainly be for
welfare purposes – to see how the
employee is and whether there’s
anything the employer can do to
help. The decision on when it’s
appropriate to discuss rehabilitation
should be based on the manager’s
conversations with the employee. 

- Rehabilitation should be considered
once it’s clear that absence could be
lengthy, say after the employee has
sent in a fit note or has been off
work for a month.

- A co-ordinated case management
approach is best, beginning with an
informal discussion at an early stage
– between the manager, employee
and human resources specialist – to
start looking at rehabilitation
options. The manager should assess
what the organisation can do to
help the employee return to work.
The manager should also try to find
out if anything is preventing the
employee from coming back, as this
will help to identify any adjustments
that need to be made at work.

- After the initial meeting, the
employer may have to arrange for
the employee to see an occupational
health adviser or OSH practitioner, or
ask the employee’s doctor or
specialist for more information. Here,
the employee would need to give
the employer their consent. The
employer should ask the doctor
about the employee’s ability to do
specific work tasks, and their views
on the suitability of the rehabilitation
measures that have been proposed
(see ‘Asking an employee’s doctor or
specialist for information’, opposite).
The employer needs to ask about
what the employee can and can’t do
and, if appropriate, how long their
disability or medical condition might
last. 

- The employer should assess
whether medical intervention, such
as physiotherapy or counselling, will
speed up the rehabilitation process.
For instance, if a UK employee is on
an NHS waiting list for
physiotherapy treatment, the
employer could arrange for

treatment more quickly on a private
basis. Here, it’s important for the
employer to take medical advice so
that they can make a decision
based on objective evidence.
Interventions such as this are likely
to be cost-effective for the
employer.

- Once the manager has medical
advice about what the employee
can and can’t do, they can plan a
programme of rehabilitation.

- The manager may need to make
adjustments to the workplace or
buy specialist equipment (see
‘Examples of reasonable
adjustments for an employee’,
opposite). If these are likely to be
expensive, and the employee has a
disability, the UK employer may be
able to get funding through Access
to Work (see Appendix B, page 23).
In other countries, there may be
similar sources of funding available.
The manager should also assess
how long it will take to make
adjustments, as this may delay the
rehabilitation process.

- At this stage, the manager will
need to start thinking about any
health and safety issues, and may
need to contact their OSH
practitioner for advice (see section
3, page 06 and Appendix E, pages
26–32).

- The employer and employee should
then agree the arrangements for
rehabilitation, and record them.

- The employee’s progress should be
monitored regularly, normally by
their line manager. Their manager
should keep notes (making sure
confidentiality isn’t breached) and
agree any significant changes to the
employee’s role with the
occupational health adviser or
employee’s doctor or specialist.
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* Some employers refer all cases of stress and musculoskeletal disorders to their occupational health adviser on the first day of absence.4

4 Good practice in rehabilitation –
a summary
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Asking an employee’s doctor 
or specialist for information
Employers should get their employee’s consent if they
want further information from their doctor or specialist
after receiving a fit note. The employer should then ask
the doctor or specialist for the information in writing. If
it’s convenient, the employee can hand over a letter from
the employer, but usually the employer sends the letter
direct to the doctor or specialist. The employer should:
- explain that they would like to help the employee get
back to work as soon as possible

- summarise the employee’s duties, paying attention to
things such as job demands, the work environment,
working time, travel, and whether the employee is a
lone worker

- ask the doctor questions about the employee’s fitness
to do their current job. For instance, they should ask
about the possible side effects of medication, the
employee’s stamina and motivation and, if relevant,
whether the employee can lift or move heavy objects.
It’s important to ask questions about what the
employee can do, not just what they can’t do

- suggest a range of rehabilitation measures – such as a
phased return to work, altering the work or adapting
the work environment – to find out if these could help
the employee come back to work.

Doctors and specialists don’t have to give employers
information in addition to that on the fit note regarding an
employee’s fitness for work or rehabilitation. If they don’t,
the employer may have to make decisions without this
information. If they do agree, they may charge a fee.
Unless an occupational health adviser makes the request,
the report won’t necessarily give clinical information about
things such as the diagnosis, or the medication the
employee is taking. 

Adapted from the EEF guide, Fit for work.

Working arrangements
- Encourage employees to visit the workplace so that
they stay in touch

- Offer them a phased return to build up their strength,
gradually increasing their hours of work

- Change their working hours so they don’t have to
travel at busy times, or offer them flexible working to
support their work–life balance

- Provide them with help travelling to and from work,
or let them park nearer workplace entrances

- Allow them to work from home
- Give them time off work for medical treatment and
assessments

Working environment
- Move their workstation so that it’s more accessible, or
closer to washing and toilet facilities

- Alter the work premises, for example install ramps or
improve lighting

Work adjustments
- Give them specialist equipment or modify existing
equipment

- Modify their workstation or furniture
- Change or simplify their work pattern, such as no shift
or night work

- Give them extra or refresher training
- Modify instruction manuals and standards to suit their
abilities

- Modify their work tasks, such as reducing the need for
face-to-face meetings or travel if they cause anxiety

- Modify management systems to give them more
control

- Reduce their pace of work – give them less difficult
targets or deadlines, longer breaks and so on

- Modify procedures for testing and assessing
competence or ability to do a job

- Give them a ‘companion’, mentor or more supervision
- Give some of their tasks to other employees, give them
different work, or re-deploy them

- Give them training and information, for example on
back care

Examples of reasonable
adjustments for an employee



Confidentiality issues
As outlined earlier, employers must get
the informed ‘express consent’ of an
employee if they want medical
information about them.8 Occupational
health professionals, including those
employed by an organisation, have a
duty of confidentiality and so can’t
disclose medical information about an
employee without their permission. 

Occupational health professionals can
provide a report on what adjustments
to the work they think the employer
should introduce. The employee can
ask to see the report. It’s good practice
for the employer to share the report
with the employee, even if the
employee hasn’t asked to see it. You
can get more guidance and examples
of letters of enquiry from the CIPD’s
‘Absence management toolkit’ and the
EEF’s ‘Managing sickness absence
toolkit’ (see ‘Further reading’ on page
20). 

Medical records must be stored
securely, and should only be seen by
medically qualified staff, or those
working under confidentiality
agreements. Staff who collect and
store information must comply with
the Data Protection Act.9

If the employee doesn’t consent to
their employer or their occupational
health adviser gaining access to their
medical information, the employer
should explain to the employee that
they will have to make decisions
without full medical information, which
may not be in the employee’s best
interests. Even if the employee doesn’t
give their consent, occupational health
advisers have a duty of care to tell the
employer if there are fitness-for-work
issues that could put the health and
safety of the employee or others at
risk. This can be done without
disclosing the medical reason. If there
are disagreements between health
professionals and others on
confidentiality issues, they can get
guidance from the Faculty of
Occupational Medicine.10

Fit notes
Under the fit note system, doctors can
suggest an adjustment that may help
an employee return to work. For
example, this might involve working
from home, part-time working or
flexible hours. After getting consent
from the employee, the employer can
ask the doctor for more information
(see page 09, ‘Asking an employee’s
doctor or specialist for information’).

It’s good practice for the employer and
employee to stay in touch from the
first day of absence – employees can
be offended or hurt if the employer
doesn’t bother to contact them.

Of course, an employee might be
reluctant to return to work if their
doctor says they should be signed off.
Here, it may be helpful for the
occupational health adviser (or
occupational health physician) and
doctor to discuss the case. When the
occupational physician and the doctor
disagree about an employee’s fitness to
return, the employer can choose to
accept the occupational physician’s
view,11 or get the opinion of another
specialist. Any managerial decisions
may ultimately be tested in an
employment tribunal.

The employer could also outline what
work modifications they can offer if
the doctor feels the employee isn’t fit
for their normal job.

Employees can also be signed off for
longer than would otherwise be
necessary if they’re waiting for medical
treatment such as physiotherapy.
Organisations can cut the length of
some absences by organising and
paying for early and/or more intensive
treatment. This should only be done on
the advice of an occupational health
adviser, so that interventions are
appropriate and employees are treated
fairly and equally. 

There are potential tax implications for
businesses that provide private
treatment for non-work-related
conditions. To find out more, visit
www.hse.gov.uk/pubns/
taxrules.pdf. 

Many elements that were in place
before the introduction of the fit note
system are still in force:
- the doctor can advise the patient
that they’re not fit for work

- the statement can only be
completed by a doctor

- the statement is advice from the
doctor to the patient that the
patient can use as evidence of their
fitness for work for sick pay and
benefit purposes. The advice on the
statement is not binding for
employers.

Important changes introduced under
the fit note system are as follows:
- a new option of ‘may be fit for
work, taking account of the
following advice’

- doctors are no longer asked to issue
statements confirming that
someone is fit for work

- more space for comments on the
practical effects of the patient’s
condition, with tick-boxes to
indicate simple adjustments or
adaptations that could help their
return to work

- telephone consultations treated as
an acceptable form of assessment

- the maximum validity of a
statement reduced from the first six
months of illness to the first three
months.

Information on the fit note system has
been adapted from the DWP website,
www.gov.uk/government/
publications/statement-of-fitness-
for-work-rr797.
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Scenario
Steve, a 32-year-old forklift truck driver, had an accident
at work that crushed his foot. Steve had to have his toes
amputated. He found it difficult to stand and walk, and
suffered from depression.

Action
The employer contacted their insurance company, which
had a rehabilitation return-to-work programme led by
occupational therapist case managers. The case manager
visited Steve to assess his circumstances and then made
recommendations on interventions, discussing these with
Steve, his doctor, other medical specialists, the employer
and members of Steve’s family.

Steve was referred to the programme 15 months after
the accident. 

As part of his return-to-work programme, the case
manager:
- carried out a workplace assessment
- arranged for Steve to return to work gradually – 
in a different job but with the same employer

- arranged for private physiotherapy and pain
management from a specialist

- organised gym membership and a subscription to 
a slimmer’s class

- arranged for Steve to be assessed by a podiatrist 
and for an orthopaedic firm to provide special shoes

- had ongoing discussions with Steve’s doctor.

Steve came back to work 27 months after the accident,
initially working four hours a day before returning to full
time work.

Comment
While this is a good example of the use of an insurer’s
rehabilitation service, it’s worth noting that Steve wasn’t
referred until 15 months after the accident. Normally,
referral should take place much earlier than this.

Adapted from the DWP publication, Building capacity for work.

Case study 2 – Badly crushed foot 



Managing rehabilitation successfully
relies on good occupational health
advice. Employers who use
occupational health advisers are much
more likely to meet their legal
obligations under employment and
disability discrimination law. 

If an employer relies on advice from the
employee’s doctor, they should bear in
mind that doctors should only act in
what they consider to be the best
interests of their patient, and need to be
convinced that rehabilitation is
appropriate. They have no responsibility
to the employer and are under no
obligation to give them advice.
However, some doctors will respond to
requests for help and guidance,
particularly if it comes from the
employee. 

Most doctors don’t have occupational
health expertise and can’t offer the type
of advice that occupational health
professionals can. For instance, an
occupational health specialist can:
- advise on whether return to work is
appropriate and what’s practicable

- examine the employee, advise on
whether rehabilitation is an option
and, if so, the adjustments to the
workplace that may be needed

- monitor employees on a
rehabilitation programme

- give employees advice and
recommend specialist advice or
treatment

- assess whether it would be useful for
the employer to pay for certain
treatments 

- provide a second opinion on a
doctor’s report, and discuss any
differences of opinion they may have

- assess an employee’s eligibility for
retirement or disability benefits

- support the prevention of work-
related illness and injury by advising
on a health-related risk assessment,
carrying out health surveillance,
giving advice at the early stages of
an occupational disease, and
promoting health.

Legally, if an employer is thinking of
dismissing an employee on the
grounds of ill health, they must
demonstrate that they’ve taken
reasonable steps to discover all the
relevant facts. This means getting
advice from an occupational health
specialist, rather than relying solely on
information provided by the employee’s
doctor.

If organisations don’t have access to
full time occupational health support,
other options include:*

Employee’s doctor or specialist
While they may not have occupational
health expertise, they will understand
the medical aspects of their patient’s
condition.

Employment Medical Advisory
Service
This service, part of the HSE, offers
information on the availability of local
occupational health services. You can
find your local EMAS office in the
phonebook, under ‘Health and Safety
Executive’.

Insurance companies
Some insurance companies offer
rehabilitation support, particularly
where absence is work-related or
prolonged.

IOSH 
IOSH’s free Occupational Health Toolkit
gives OSH practitioners a wide range of
resources to help tackle key
occupational health issues. The site is
an occupational health ‘hub’ for non-
medical practitioners, and has lots of
tools to help deal with occupational
health matters. To find out more, visit
www.ohtoolkit.co.uk.

NHS Plus
In England, some NHS trusts sell
occupational health support services to
small businesses. For more information,
visit www.nhshealthatwork.co.uk.
Similar arrangements are available in
Wales (www.wales.nhs.uk), Scotland
(www.healthinfoplus.co.uk), and
Northern Ireland (www.hscni.net).

Occupational health service
providers
The Commercial Occupational Health
Providers Association (COHPA) is a not-
for-profit trade association that can
help you find a commercial
occupational health provider. Find out
more at www.cohpa.co.uk. 

Rehabilitation or case management
specialist companies
Case management is a collaborative
process that assesses, plans, implements,
co-ordinates, monitors and evaluates the
options and services needed to meet an
individual’s health, care, educational and
employment needs. For more
information, contact the Case
Management Society UK on 0870 850
5821 or visit www.cmsuk.org. 

Scottish Centre for Healthy Working
Lives
This provides free, confidential advice
and information in Scotland on a wide-
range of workplace health issues,
including health promotion,
occupational safety and health,
employability and vocational
rehabilitation (t +44 (0)800 019 2211),
as well as workplace visits. 
For more information, see
www.healthyworkinglives.com.

Workboost Wales
This government-funded service offers
confidential, practical and free advice
to small businesses and their workers
in Wales on workplace health and
safety, managing sickness absence and
return-to-work issues. Visit
www.workboostwales.net or call
0845 609 6006.
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If an employee is absent as a result of
a work-related accident or illness, they
might be reluctant to agree to
rehabilitation. This could be because
they’re:
- concerned that the source of harm
hasn’t been removed or aren’t
confident that what’s been done to
remove or control it has been
successful

- thinking about claiming
compensation and feel it may have
a negative impact on their claim

- not aware of your organisation’s
ability and willingness to be
sufficiently flexible to meet their
needs.

Here, the OSH practitioner has a role to
play in helping the employee get the
confidence to return to work, by
making sure that a proper investigation

has been carried out and measures
have been put in place to prevent a
recurrence. The manager may need to
identify, with the employee, any health
and safety or refresher training and
development the employee might
need. 

There may also be issues around
blame, especially if, for example, the
manager had some part to play in an
employee’s work-related stress. Here,
the human resources specialist may
have to get involved.

Employers might be concerned that
giving help to an employee (such as
paying their medical bills) could be
seen as an admission of liability.
According to the Association of
Personal Injury Lawyers’ code of
practice on rehabilitation,13 solicitors

acting for both the claimant and
insurer have a duty to consider, as soon
as possible, whether rehabilitation will
improve an employee’s long-term
wellbeing. Also, the Compensation Act
2006 states that an offer of treatment
or other redress doesn’t represent an
admission of negligence or breach of a
statutory duty. Therefore, employers
shouldn’t hesitate to give employees
help to return to work, and may even
get assistance from their insurer.

As part of the investigation of the
incident or situation that led to an
employee’s absence, the OSH
practitioner should assess whether
employees carrying out similar work
are also at risk, and if things should be
done to protect the wider workforce. 

13
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Scenario
Tara, a 35-year-old clerical worker, felt she couldn’t cope
with her work, and visited her doctor. The doctor wrote
out a fit note for ‘stress’, and signed Tara off work for
two weeks.

Action
Within the first few days of absence, Tara’s manager
phoned her, simply to begin dialogue and show concern.
The manager dealt with her sensitively, and didn’t put
any pressure on her by asking when she was returning to
work. The manager ended the call by agreeing that they
should update each other the following week if Tara
hadn’t returned to work.

When her manager phoned again, Tara had seen her
doctor and had received another fit note. At this stage,
the manager asked Tara what the doctor had advised
and if she was waiting for treatment or counselling. Her
manager also asked if they could have a chat about her
illness, along with the occupational health adviser,
human resources manager and someone to act as her
companion (a work colleague or union representative).
Tara agreed.

As a result of the conversation, it turned out that recent
changes to Tara’s role had been causing her anxiety, and
she felt incapable of doing this aspect of her job. The
occupational health adviser and the manager suggested
to Tara that, when she felt better, she could return to
work on a part-time basis, and that the new duties that
were causing her stress would be given to someone else
during that period. They also told her that she should be
given training to help her carry out her new
responsibilities.

Tara was happy with these recommendations. After six
weeks, she returned to work on a part-time basis. Once
her training was complete and her manager had checked
that she felt she could cope with the work, Tara returned
to work full time.

Comments
Making early contact with the employee is particularly
important in cases of stress, as the risk of long-term ill
health is high.

Of course, not all cases are as straightforward as this, and
there can be complications. For example, if the employee
alleges that their manager is the cause of their stress,
another manager should make and keep in contact with
the employee. They should ask the employee, when they
feel well enough, to send in their grievance, or arrange a
meeting to start the grievance process.

In cases of severe depression or mental illness, the
employee will probably need a course of treatment before
the manager can discuss rehabilitation with them. Even so,
it’s important that the employee doesn’t feel forgotten
about, so the manager should still keep in touch (where
necessary, via a third party such as a relative) to give
reassurance and support. For more advice on what to do in
such situations, have a look at the HSE stress webpage,
www.hse.gov.uk/stress, including the section aimed at
the ‘Line manager’. Other useful resources include a ‘Stress
at work’ video, in different European languages, from the
European Commission and the European Agency for Safety
and Health at Work, http://ec.europa.eu/social/
main.jsp?catId=672&langId=en.

Adapted from the EEF guide, Fit for work.

Case study 3 – Stress 
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According to the Fourth European
Working Conditions Survey,14 which
was carried out in 2005 in all EU
member states, stress was experienced
by an average of 22 per cent of
working Europeans. In 2002, the
annual economic cost of work-related
stress in the EU-15 was estimated at
€20,000 million.15

In the UK, at any one time, nearly one
worker in six is affected by a clinically
diagnosable mental health condition
such as depression or anxiety, or
problems relating to stress. And it’s
estimated that mental health problems
account for around 40 per cent of
sickness absence.16 Stress is defined on
the HSE’s work-related stress webpages
as ‘the adverse reaction people have to
excessive pressure or other types of
demand placed on them’. Too much or
prolonged stress can lead to unhealthy
physical, emotional, mental and
behavioural symptoms, as well as
mental health conditions such as
depression or anxiety. Existing mental
health conditions can also be made
worse by stress. 

As far as possible, absence due to
stress or mental health conditions
should be treated in the same way as
other illnesses. When the manager first
gets in touch with the employee, they
should find out if they want to be
contacted by them or other employees.
If the employee doesn’t want contact,
this should be revisited tactfully at a
later date. Here, it’s important to
follow the procedures in your sickness
absence or rehabilitation policy.
Most people with mental health
problems recover completely and are
able to resume work successfully.
Clearly, if someone’s mental health
condition was caused or made worse
by work pressures, these need to be
tackled. 

As part of their treatment, sufferers
can learn coping skills. These help
them recognise and deal with pressure
much better. They learn to tell the
warning signs of possible relapses and,
when this happens, the manager
should discuss and agree adjustments
to their work. Employees on
medication may experience side effects
or it may take time for them to get the
right medication and dosage. In both
cases, their line manager should
monitor them to make sure they can
do their job safely.

Before or immediately after the
employee returns, they can draw up an
‘advance statement’ containing
instructions on how they would like to
be treated and who to contact if they
become ill. For more information, visit
Shift at
www.shiftproject.org/publication/
european-commission-employment-
recruitment-agencies-guide.
There’s a lot of stigma attached to
mental health problems and this needs
to be managed. Employers should
make sure managers are well informed
about mental health issues. Many
conditions can be treated or controlled,
and so shouldn’t affect someone’s
ability to do their job. The employee
and manager should agree about what
can be communicated to work
colleagues and what should remain
confidential. Managers shouldn’t
tolerate gossip or speculation about an
employee’s mental health condition.

You can get more guidance on tackling
work-related stress from:
- the HSE, at
www.hse.gov.uk/stress/
index.htm; 

- the European Agency for Health
and Safety at Work, at
https://osha.europa.eu/
en/topics/stress/advice_for_
employers and
https://osha.europa.eu/en/public
ations/reports/@@publications-
bysubject?subject=stress&subject
_label=Stress

- the US National Institute for
Occupational Safety and Health, at
www.cdc.gov/niosh/topics/stress.

For more guidance on managing
mental health conditions at work, visit
www.shiftproject.org. Shift also has
a guide for managers on how to
provide support to employees with
mental health problems, at
www.shiftproject.org/resources.

You can get useful guidelines on
counselling from the Association for
Counselling at Work,
www.counsellingatwork.org.uk.

8 Stress and mental health conditions
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A lot of publicity is given to work-
related sickness due to stress. However,
HSE statistics15 show that twice as
many cases of work-related sickness
absence are caused by musculoskeletal
disorders (MSDs). In 2011/12, 297,000
UK employees who had worked in the
previous 12 months reported
symptoms of MSDs, of which 40 per
cent related to backs and 40 per cent
to upper limbs and necks, resulting in
7.5 million lost working days. 

A recent report by the Work
Foundation16 shows that:
- work can help recovery from MSDs,
and that the longer an employee is
away from work, the more difficult
it is for them to return

- more than half the days lost
through back pain are accounted
for by sufferers who are absent for
over a month

- there are connections between
MSDs and stress – stress and
anxiety can manifest themselves as
MSDs, and depression and anxiety
can be common side effects of
prolonged MSDs

- the pain caused by MSDs affects
employees’ performance, including
their stamina, concentration, mood,
mobility and agility. Also, some
medical treatments can have side
effects. This needs to be taken into
account when carrying out a work
adjustment assessment, as it can
affect safety, especially with high
risk activities such as using heavy
machinery or driving.

The Work Foundation also
recommends that employers should
consider:
- early intervention – as the longer
employees with an MSD are away
from work, the harder it is for them
to return

- focusing on capacity rather than
incapacity, and using imaginative
job design (taking account of good
ergonomic practice) to ease the
employee back to work

- thinking beyond the physical
symptoms – bearing in mind that
rehabilitation can aid recovery by
helping the employee stay active
and avoid isolation.

It’s also important that employees with
MSDs are given advice and guidance
on how to self-manage their condition.
Some organisations employ back care
advisers, who can offer both employers
and employees guidance on preventing
and managing MSDs.

It’s easy to overlook managing return
to work when women come back from
maternity leave. After all, maternity
leave is common, and most of the time
there are no problems. However, a
number of issues can affect new
mothers, such as:
- a lack of confidence, after a long
time away from the workplace

- the need for re-training in skills that
will keep them healthy and safe

- an increased risk of stress-related
illness, caused by coping with
work–life balance, fatigue or
anxiety about separation from their
new baby

- post-natal depression, which affects
about one in 10 women.17

There may be health and safety issues
too – such as if the mother is still
breastfeeding and returns to a job that
exposes her to hazardous substances.
The employer may also have to provide
a room where mothers can express
milk.

Of course, where the mother has
suffered a miscarriage or her baby has
been stillborn, the employer should
show support and sensitivity.

As with other work absences, the
manager should keep in touch with an
employee who’s on maternity leave, as
long as the amount and type of
contact is reasonable. The employee

and her manager should discuss her
plans for returning to work, and the
employer should keep her informed of
important developments in the
workplace. In the UK, the Work and
Families Act 2006 allows women on
maternity leave to work for up to 10
days during their maternity leave
(‘keeping in touch’ days). These help
reduce the risk of problems when
employees return to work.

By law, employers must carry out risk
assessments for new and expectant
mothers. The assessment should be
reviewed with the employee on their
return to work. For more information,
visit www.hse.gov.uk/mothers.
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In the UK, employers have a duty
under the Equality Act 2010, which
replaced most of the Disability
Discrimination Act (DDA). However, the
disability equality duty in the DDA
continues to apply. An employer has a
duty to make 'reasonable adjustments'
and to ensure an employee isn’t put at
a substantial disadvantage by
employment arrangements or physical
features of the workplace.18 The
employee can play an active role in
discussing these arrangements.

Guidance produced by the HSE and the
Equality and Human Rights
Commission emphasises that:19

- health and safety law and its
implementation is in the interests of
all employees, with or without
disabilities, and of the employer

- people with disabilities should
expect risk management in the
workplace that’s effective and
enabling

- health and safety law and the
Disability Discrimination Act, when
used appropriately, should work
together to increase the
employability and retention of
people with disabilities

- a positive and sensible approach to
risk management can, and should,
in most circumstances, encourage
the inclusion of people with
disabilities in the workplace

- risk assessments shouldn’t focus on
an individual’s disability – they
should look at the overall demands
of the work and how best to
manage the associated risk

- employers should help employees
feel safe and supported to disclose
and discuss the impact of the work
environment on the management
of their disability or long-term
health condition

- employees should work with
employers to help them assess and
manage risk, and to discuss
approaches to making reasonable
adjustments. 

Health and safety should never be used
as an ‘excuse’ to justify discriminatory
treatment. It should be the exception
rather than the rule to exclude people
with disabilities from particular jobs
and tasks. When you’re assessing
whether an adjustment is reasonable
or not, you need to consider:
- how effective will it be? 
- will it mean that the employee’s
disability is slightly less of a
disadvantage, or will it significantly
reduce the disadvantage?

- is it practicable? 
- will it cause a lot of disruption? 
- will it help other people in the
workplace? 

- is the cost prohibitive?

The ‘Work adjustment assessment’ in
Appendix E (see pages 26–32) will help
you decide on reasonable adjustments,
taking account of potential health and
safety risks. 

If you give advice on risk assessments
for employees with medical conditions
or impairments, it’s important that you
fully understand the national legal
requirements for disability
discrimination (see Appendix B, page
23 for more information on the
Equality Act). Even if the employee
doesn’t have a disability under the
legal definition, reasonable adjustment
(as required by UK law) provides a
model for good practice in
rehabilitation. 

It’s also useful to appreciate that how
you perceive or define the term
‘disability’ affects your response to
someone with a disability. For example,
those with a ‘medical model’ mindset
place an emphasis on the illness itself,
focusing on a diagnosis and a cure. By
contrast, today’s employers and policy-
makers need to apply the ‘social
model’, looking at what the person can
and can’t do – the functional
consequences – and focusing on using
reasonable adjustments to remove or
overcome barriers created by society or
the working environment.

You can get more information about
the social model of disability in
Appendix A, page 22.
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A major polythene manufacturer started a rehabilitation
initiative to help injured employees return to work. The
organisation asked Osteopaths for Industry (OFI) to
provide them with a ‘musculoskeletal injury management
system’. This gave them access to a national network of
3,000 osteopaths, chiropractors and physiotherapists.
Each of the organisation’s 40 UK sites now has an
osteopath within 5 miles, and has an overview of areas
where there are high rates of musculoskeletal disorders
(MSDs). 

The key to the success of the initiative is that OFI treats
all injuries within 24 to 48 hours and oversees each case.

An employee who is injured (either at home or work) is
initially assessed by a registered physical therapist, who
sends a report to the organisation giving details of the
injury, the estimated number of treatments needed and
whether the employee is fit for normal duties, restricted
duties or is unfit.

All employees who take part in the scheme sign an open
disclosure form, agreeing that their personal health
information can be passed to the organisation.

In ine year, the organisation arranged more than 400
treatment sessions. Each referral had an average of three
treatments, and more than 75 per cent of staff treated
remained in work while undergoing therapy.

Cost benefit analysis
The organisation carried out a cost analysis of the
management system. For every £1 spent on the initiative, it
benefited from savings of £12. So, at a cost of £16,000
over the year, savings were around £192,000.

Health and safety benefits
Before the organisation used the management system,
each case of ill health caused by an MSD resulted in an
average of 26 lost working days. In the first year of
working with the system, this figure was down to four.
The initiative has been an effective mechanism for raising
the profile of health and safety generally, and has
contributed to a more positive health and safety culture.
Other benefits to the organisation include:
- most employees who visit a physiotherapist are fit for
work

- a substantial reduction in civil compensation claims
- a lower than expected increase in employers’ liability
insurance premiums

- providing staff with a positive benefit, as the service
doesn’t discriminate between ‘at work’ and ‘out of 
work’ injuries.

Adapted from
www.hse.gov.uk/sicknessabsence/casestudies/bpi.htm.

Case study 4 – Managing MSDs at a major 
polythene manufacturer 

http://www.hse.gov.uk/sicknessabsence/casestudies/bpi.htm
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You may find the following
publications and web links useful. 

Chartered Institute of Personnel
and Development
Rehabilitation, recovery and retention:
maintaining a productive workforce.
www.cipd.co.uk

Department for Communities and
Local Government
Fire safety risk assessment – means of
escape for disabled people
www.communities.gov.uk/
publications/fire/
firesafetyassessmentmeans

Department for Work and Pensions 
Building capacity for work: a
framework for vocational
rehabilitation. 

Health, work and well-being – caring
for our future: a strategy for the health
and well-being of working age people.
DWP, Department of Health, HSE.

Disability and the Disability
Discrimination Act
www.dwp.gov.uk/employers/dda
www.direct.gov.uk/disability

Disability, health and employment: a
short guide for small and medium sized
employers.
Disability Rights Commission,
www.equalityhumanrights.com

Top tips for small employers: a guide to
employing disabled people. Disability
Rights Commission.
www.equalityhumanrights.com/
uploaded_files/Employers/top_tips_
for_small_employers_emp5.pdf

EEF
Managing sickness absence – A toolkit
for changing work culture and
improving business performance.
www.eef.org.uk

Fit for work: the complete guide to
managing sickness absence and
rehabilitation.
www.eef.org.uk/UK/preview/
guidance/allmembers/
publication30032004.htm

Equality and Human Rights
Commission
www.equalityhumanrights.com

European Agency for Safety and
Health at Work
Ensuring the health and safety of
workers with disabilities. Factsheet 53.
www.osha.europa.eu/en/publications/
factsheets/53

Fit for Work Europe
www.fitforworkeurope.eu/About/
about.htm

Health and Safety Authority (Ireland)
Rehabilitation and return to work.
www.hsa.ie/eng/Publications_and_
Forms/Publications/Safety_and_
Health_Management/Section%2013
%20Rehabilitation%20and%20
Return%20to%20Work.pdf

Health and Safety Executive
www.hse.gov.uk/disability
www.hse.gov.uk/stress/index.htm
Managing sickness absence.
www.hse.gov.uk/sicknessabsence

Managing sickness absence and return
to work: an employers’ and managers’
guide. (HSG249). 

Managing sickness absence in the
public sector. Cabinet Office, DWP,
HSE. 

On health, safety and productivity
- Guidelines for boards,
www.hse.gov.uk/sicknessabsence/
toolkit.htm

- Diagnostic tools for handling
sickness absence, www.hse.gov.uk/
pubns/indg399.pdf

IOSH
www.ohtoolkit.co.uk

Jobcentre Plus: Access to work
www.jobcentreplus.gov.uk

www.direct.gov.uk/en/Disabled
People/Employmentsupport/
WorkSchemesAndProgrammes/
DG_4000347

National Institute for Health and
Care Excellence
Management of long-term sickness
and incapacity for work guidance.

SHIFT 
Line managers’ resource: a practical
guide to managing and supporting
people with mental health problems in
the workplace. www.shiftproject.org/
publication/european-commission-
employment-recruitment-agencies-
guide

TUC
www.tuc.org.uk

Workboost Wales 
www.workboostwales.org.uk

World Health Organization
www.who.int/topics/rehabilitation/en
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Norwich: The Stationery Office, 2008.
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Burton A K. Norwich: The Stationery
Office, 2006.

Work matters. College of Occupational
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Some people make a common mistake
when they assess what an employee
with a disability or impairment can or
can’t do – they make assumptions
based on that disability or impairment.
They see the person with the disability
as the problem. This is called the
‘medical model of disability’.* Under
this model, employees with certain
medical conditions, such as epilepsy,
would be automatically prevented from
carrying out certain work, regardless of
the stability of their condition.

The ‘social model of disability’†

considers that it’s the barriers created
by society or the environment that
disable the employee. If the
environment is adapted or policies are
changed to allow equal access by an
employee with an impairment or
medical condition, they will not, in
effect, be disabled. This model focuses
primarily on the barriers to working,
rather than assumptions or stereotypes
about the individual with an
impairment or medical condition.

In the context of the social model,
terminology can have the following
usage:
- disability: disadvantage experienced
by an individual resulting from
barriers to independent living,
education, employment, attitude
and so on

- impairment: long-term
characteristics of an individual that
affect their functioning or
appearance

- ill health: short- or long-term
consequences of disease or
sickness.

The easiest way to apply the social
model of disability is to focus on the
needs of the individual. This means
asking the employee about what’s
preventing them from working and
what would help them come back.
Using the epilepsy example, many
people are able to control their
condition with medication. Speaking to
the employee and, where necessary,
getting confirmation from their doctor
or an occupational health specialist, is
the best approach.

There will always be some work that
employees with certain impairments
and conditions won’t be able to do.
They will know this. Those who have
lived with an impairment for some time
will probably be in the best position to
give advice on the kinds of adjustments
that can be made and the
organisations that can advise on
specialist equipment. If the impairment
is recent, part of the rehabilitation
process may be for the employer to
help put the employee in touch with
organisations that can help them. You
can get a list of these organisations on
the IOSH Occupational Health Toolkit
website, www.ohtoolkit.co.uk. You’ll
also find some of these organisations
listed in the ‘Further reading’ section
(page 20). 

It’s best to consider health and safety
issues as part of the general
assessment of the employee’s ‘work
adjustment’ needs. It’s also important
to consider the impact that an
employee returning to work can have
on their colleagues. If you give some of
the employee’s tasks to other
employees, or medication increases the
risk of the employee having an
accident, other employees may be put
at higher risk.

We’ve included a tool in this guidance
to help assess health and safety and
general work adjustment needs (see
Appendix E, pages 26–32). In most
cases, health and safety shouldn’t be a
reason why employees can’t return to
work. If the risk assessment identifies
areas of concern that can’t be
addressed, after having a discussion
with the employee, the manager
should:
- get an assessment from an
appropriate competent person, such
as an OSH practitioner or an
occupational health adviser

- decide whether the risk level is
acceptable, or whether it’s
substantial and not reasonably
practicable to control, ie most
people would consider it
prohibitively expensive or difficult,
given the circumstances.

If the risks can’t be controlled, the
manager should consider giving the
employee other duties. 

Dismissing an employee on health and
safety grounds would only be
justifiable if it could be shown that all
other options had been considered and
that it wasn’t reasonably practicable for
the employer to control the extra risk.
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* For more information on the medical and social models of disability, see Rieser R. The social model of disability,
www.worldofinclusion.com/medical_social_model.htm.
† Barnes C and Mercer G. Disability, work, and welfare: challenging the social exclusion of disabled people. Work, Employment and Society
2005; 19 (3): 527–545.
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Outline
In the UK, the Equality Act 2010
applies to all employers and everyone
who provides a service to the public,
except the Armed Forces. The Act
states that it’s unlawful for an
employer to discriminate against a job
applicant or employee who has a
disability as defined under the Act.
Employers, therefore, have to consider
what reasonable adjustments they can
make to help the employee work for
them.

Under the Equality Act 2010, a person
has a disability if: 
- they have a physical or mental
impairment 

- the impairment has a substantial
and long-term adverse effect on
their ability to perform normal day-
to-day activities.

For the purposes of the Act, these
words have the following meanings:
- ‘substantial’ means more than
minor or trivial 

- ‘long term’ means that the effect of
the impairment has lasted or is
likely to last for at least 12 months
(there are special rules covering
recurring or fluctuating conditions) 

- ‘normal day-to-day activities’
include everyday things like eating,
washing, walking and going
shopping

There are additional provisions relating
to people with progressive conditions.
People with HIV, cancer or multiple
sclerosis are protected by the Act from
the point of diagnosis. People with
some visual impairments are
automatically deemed to be disabled.

Some conditions are specifically
excluded from being covered by the
disability definition, such as a tendency
to set fires or addictions to non-
prescribed substances.

Source: www.direct.gov.uk

Reasonable adjustments
Employers have a duty to make
reasonable adjustments for a job
applicant or employee with a disability
when a policy or practice, or a physical
feature of their premises, places that
person at a substantial disadvantage. 

When deciding on the sort of
adjustments that are likely to be
reasonable for their company,
employers should consider:
- the type of business they run
- the size of the business and annual
turnover

- the cost of the adjustment
- the disruption that would be caused
while the work is carried out

- how practicable it is to carry out the
adjustment

- the potential benefits to employees
with disabilities.

Examples of reasonable adjustments
include:
- making changes to premises 
- altering the employee’s working
hours 

- allowing the employee time off for
medical treatment during working
hours 

- giving the employee extra training 
- getting special equipment or
modifying existing equipment 

- changing instructions or reference
manuals 

- giving the employee extra
supervision and/or support.

Help from Shaw Trust
Shaw Trust is the UK’s largest not-for-
profit employment organisation,
providing training and work
opportunities for people who are
disadvantaged in the workplace due to
disability, ill health or social
circumstances. As well as offering
advice and support to employees, they
help employers hire and rehabilitate
people with disabilities, and have a
‘Staying in work’ service that
employers can use to help them
manage absence and retain staff. For
more information, visit www.shaw-
trust.org.uk. 

Help from Access to Work
As well as offering practical advice to
people with disabilities, employers can
get a grant from Access to Work of up
to 100 per cent to pay towards any
extra employment costs that result
from a person’s disability. 

Access to Work can help employers
pay for adjustments such as:
- special equipment – to help
employees with disabilities function
in the workplace 

- adapting premises or equipment 
- help with the cost of travel to and
from work for people who can’t use
public transport.

For those already in work, the grant is
up to 80 per cent of the costs above
£300. 

For more information, visit
www.gov.uk/access-to-work/overview.
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Appendix C – Absence management model
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Managed path

Apply/repeat as necessary  

Unmanaged path

Good outcome, including: 
- happy and healthy employee at work 
-  return on investment for employer from better productivity 
  and staff retention

Failure to provide
effective intervention
or to ‘re-engage’
with employee

Poor outcome for employee and 
employer, such as: 
-  increased costs 
-  treatment outcome less good  
- longer period of absence  
-  possible unwarranted ill health
  retirement

Employee
is absent

No strategy
or failure of
strategy

Organisational culture; HR procedures; Health and safety systems
Create a well-managed, physically and psychologically safe and healthy working environment

  

Return-to-work programme agreed with
employee and other stakeholders

Risk assessment, reasonable adjustments
Adapt the job/environment to the individual

Absence management strategy
Deal proactively with absence
whatever the cause

Non-routine

Intervention needed

Assessment, eg by medical practitioner (informed by fit note)

Rehabilitation regime

Routine

No intervention, 
eg cold or flu

No practical alternative – employee leaves

Vulnerable employee/
employee with 
declared needs
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Appendix D – 12-point action plan for 
occupational safety and health practitioners

1 Promote the benefits of work (in a
safe and healthy environment) to
the wellbeing of employees,
including those with common
health problems.

2 Recommend a rehabilitation policy
for your organisation.

3 Promote early contact with absent
employees and regular case review
meetings.

4 Put forward a cost-benefit-based
argument for buying in good
occupational health advice. 

5 Suggest that employees with
musculoskeletal disorders and
stress-related conditions are
referred early, or help employees to
get medical treatment – such as
physiotherapy or cognitive
behavioural therapy – to aid fast
recovery.

6 Tackle the myths around
rehabilitation – in particular,
challenge people who use ‘health
and safety’ as an excuse for not
considering rehabilitation.

7 Give help and support to your
managers by helping them carry
out risk assessments of employees
who come back to work.

8 Assess the individual not the illness
– don’t make assumptions about
an employee’s capabilities based on
your perception of their health. In
other words, take a holistic view
and don’t focus on the medical
condition.

9 Focus on what the employee can
do and how barriers to their return
to work can be removed.

10 Get help from medical
professionals or organisations that
specialise in the employee’s
disability. They will have a better
understanding of their condition
and can advise on aids that may
support their return to work. 

11 Assess whether measures put in
place to help an employee return
to work would also benefit other
workers exposed to the same
hazards.

12 Don’t forget that prevention is best
– include rehabilitation as part of a
wider strategy on employees’
health and wellbeing. The aims of
the strategy should be to tackle the
causes of work-related ill health
and injury, get involved before
absence occurs, and – through
health promotion – encourage
employees to take responsibility for
their own health.
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Appendix E – Work adjustment assessment

This section outlines the steps that
should be taken to assess the work
adjustment needs of an employee with
a medical condition or impairment
before they’ve been rehabilitated or
given new duties. 

Who should carry out the
assessment?
The assessor should normally be the
employee’s line manager, as they have
a good understanding of the nature of
the work. The employee should be
involved in the assessment, as they will
know how the condition or impairment
might affect their work. By focusing
the assessment on the needs of the
individual, it’s more likely that the
employee will support the
rehabilitation process. It will also
reduce the risk of discrimination. 

Specialists such as occupational health
or OSH practitioners should give advice
when needed.

Why is an assessment needed?
An assessment is needed because the
line manager may have to:
- make changes so that certain
aspects of the work are accessible
to the employee

- make adjustments to the work or
workplace to help the employee
work safely and not put others at
risk. 

The assessment process will help the
assessor make an informed decision
about what adjustments are needed
and whether they would be
reasonable. The assessor should back
up their decisions with formally
documented evidence. This will
minimise the risk of not meeting
employment, health and safety, age
and disability discrimination
requirements.

What information will the assessor
need?
The employee should discuss their
needs and possible access issues, but
can withhold confidential information
about their condition or impairment.
The assessor may need a medical
report, preferably from an occupational
health adviser who has an
understanding of the nature of the
employee’s work, although there may
be enough information in the doctor’s
medical certificate. The report should
give recommendations about what the
employee can and can’t do, if any
modifications to the work are needed,
and may include suggestions for more
help and support. These will form the
basis of the assessment. The assessor
and the employee have detailed
knowledge about the job, and both
should have a close look at the nature
of the work to decide if any
adjustments are needed.

When the assessor carries out the
assessment, they will need:
- the job description and/or person
specification

- where necessary, a medical report
describing any restrictions or
adjustments

- a ‘Work adjustment assessment
form’ (see page 29) – for complex
work, the assessor may have to
divide the work into several
manageable chunks

- records of risk assessments that
have already been carried out, as
well as codes of practice and other
safe working procedures relating to
the work

- risk assessment forms or checklists
for specific areas, such as for
manual handling or work with
computers

- the assessment guidance at the end
of this appendix (see pages 30–32).

Can an assessment be carried out if
there is no medical report?
In some cases, the assessment will be
straightforward and can be carried out
by the manager and employee without
a medical report. During the
assessment, if the manager or
employee becomes concerned about
the employee’s ability to carry out a
task and needs a medical opinion, they
should speak to an occupational health
adviser or the employee’s doctor. 

Are there any confidentiality issues?
Information about an employee’s
impairment or medical condition
should be kept confidential, unless the
employee has consented (with a
signature) to the information being
passed to others. The manager and
employee should agree what can be
communicated. 
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Carrying out the assessment: 
a step-by-step guide

Using the form on page 29:

1 Record the work being assessed
and where the employee will be
based 

2 Record the name of the
employee

3 Record the name of the person
carrying out the assessment 

4 Record any barriers to working
To identify the potential barriers to
working, use the assessment guidance
tables (see pages 30–32), the job
description and/or person specification,
and any information given in the
medical report or by the employee.

5 Identify any health and safety
concerns

There should already be control
measures in place for general risks, so
the assessment only needs to focus on
extra risks relating to retaining or
appointing the employee. 

To identify hazards and assess risks, the
assessor needs to take account of
information in existing risk assessments
and health and safety codes of
practice, as well as the sources of
information listed on pages 19–20.
They should assess the hazards from:
- the work environment
- the use of work equipment
- the use of or exposure to
dangerous substances or agents

- the work activity, including
interaction with other people

- the employee – if the condition or
medication may affect their
behaviour

- emergencies – suitability of fire and
first aid facilities for the employee.

The assessor must also identify who is
at risk. This would normally be the
employee only, although some medical
conditions and impairments can affect
the health and safety of other
employees, as well as customers and
contractors. 

For some activities, such as using
computers or manual handling, the
assessor may have to use the
employer’s existing risk assessment
format to carry out an individual
assessment that takes account of the
employee’s impairment or condition. 

6 Identify the measures needed to
improve access and minimise risk

These will normally be actions that the
employer and employee can take,
without the need for significant extra
resources. This may involve, for
example:
- adapting the work of the employee
or team, so that the employee
doesn’t need to do certain tasks

- changing the employee’s working
hours

- adapting the workplace or
providing specialist equipment

- providing extra support, such as
help with travelling

- revising certain practices, such as
emergency procedures.

If the cost of adjustments is likely to be
more than £300, the Access to Work
scheme (UK only) may be able to help
(see Appendix B, page 23). 

The assessor must carry out high or
medium priority actions before the
employee can return to work, unless
they can introduce short-term
measures that reduce health and safety
risks to an acceptable level. 

7 List any barriers or concerns that
haven’t been resolved through
reasonable adjustments 

The assessor should record any
concerns they’ve been unable to
resolve. This may be because of a lack
of information or expertise, or there
may be major cost implications, such as
changes to the premises. The assessor
needs to decide how much of a priority
these issues are in respect of allowing a
safe return to work, and then get
advice on these areas before they
begin step 8. They might have to speak
to an occupational health adviser, OSH
practitioner, building surveyor, or
someone who can give them more
specialist advice on access to work or
specialist equipment, such as a
disablement resettlement officer or
disability employment adviser.

8 Decide whether the work is, or
can be made, compatible with
the employee’s condition or
impairment

If the assessor hasn’t been able to deal
with medium and high priority
concerns because reasonable
adjustments can’t be made, it may not
be possible to rehabilitate the
employee into their existing job. This
could then involve redeploying them
temporarily or permanently or, failing
that, retiring them on the grounds of ill
health or incapability. If the work isn’t
compatible with the employee’s
condition or impairment, the assessor
should record the reasons.

The assessor should make sure they’ve
explored all possible solutions before
making their final decision, and keep a
copy of the assessment. If they’re
proposing a permanent change to an
employee’s duties, or retirement, the
employee should be referred to the
employer’s occupational health adviser.
Such decisions should not be based
purely on the doctor’s assessment. 



28

9 Agree action
If reasonable adjustments can be
made, the line manager should agree
with the employee what action will be
taken, who will take it and when. The
line manager should make it clear what
must be done before the employee can
return to work. 

The line manager should agree with
the employee what information can be
shared with work colleagues. While
confidentiality is important, work
colleagues can become resentful if they
think that an employee on restricted
hours or duties is being paid the same
as them, unless the reasons are
explained. A lack of information can
also lead to gossip or speculation
about the employee’s condition. This
can be a particular problem if the
employee has had a mental health
condition.

10 Signatures
Once the manager and employee have
agreed to the assessment and the
action to be taken, both should sign
and date it. If they can’t agree, they
can get advice from a human resources
specialist. 

Depending on the circumstances, the
employee may want to discuss the
implications of the assessment with
someone else, for example an
employee representative, before they
sign the assessment. 

11 Record the date for the
interview

The assessor should agree a suitable
date to formally review the assessment,
to make sure actions have been taken
and are effective. This should be within
the first three months of the
employee’s return to work.

12 Continue to support the
employee

The manager should tell the employee
how their progress will be monitored.
One way of achieving this is for the
manager to get a fellow employee to
act as a mentor. 

Everything should be done to make
sure the employee feels welcome when
they return to work, and that
other employees are treating the
employee well. 

If the measures put in place don’t
work, or if the employee’s condition
changes, the line manager and
employee should agree a realistic way
forward, for example redeployment.
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Work adjustment assessment form 

Location and work assessed

Name of employee

Name of manager carrying out the assessment

Potential barriers to working
See the guidance tables, as well as the information provided by the occupational health service and employee

Health and safety concerns
Indicate what the risks are and who is at risk – use the guidance tables on the next three pages, as well as the
information provided by the occupational health service or employee

What measures are necessary to help the employee return to work and to minimise risks?
List the adjustments that can be put into place to address potential barriers and concerns

Priority
High, medium, low

List any barriers or concerns you’ve not been able to resolve through reasonable adjustments
(seek specialist advice, as required)

Priority
High, medium, low

Taking the above into account, is the work compatible with the employee’s condition or impairment?

Yes

Yes, once agreed action has been taken

Possibly, but more advice is needed

No 
If no, give reasons:

Agreed action By who? By when?

Signatures

Manager: Employee:

Date of assessment Date of review
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Work adjustment assessment – guidance

Work demands – possible
barriers

Examples of work aspects affected What you can do 
These are suggestions only – consider
the employee, work, equipment and
environment

Work that needs good speaking
or hearing skills

- Work involving a high level of face-
to-face or telephone communication
with other employees, customers and
so on, such as giving presentations,
attending meetings, reception work

- Work that needs an understanding of
complex verbal information

- Work in hazardous areas where good
communication is essential

- Emergency warnings, eg fire alarms

- You may be able to get equipment
from Access to Work, specialist
organisations or charities 

- Draw up a personal evacuation plan 

Work that needs good writing or
reading skills

- Reading and understanding complex
information

- Writing documents
- Work that needs an understanding of
complex safety instructions

- You may be able to get equipment
from Access to Work, specialist
organisations or charities

- Give the employee information in a
form they can easily understand

Work that needs good eyesight - Hazardous environments, such as
roads, construction sites, workshops or
warehouses

- Using equipment where good eyesight
is essential, including driving vehicles
or operating mobile work platforms 

- Work where you need to be able to
distinguish between colours 

- Work involving computers or other
display equipment

- You may be able to get equipment
from Access to Work, specialist
organisations or charities

- For safety reasons, you may need to
give the employee new duties 

Environmental factors
- Design, layout and location of
building and work area

- Suitability of furnishings 

- Workplace layout and access to work
areas and facilities

- Escape in emergencies
- Access to welfare facilities
- Work in areas where there is no
control on the environment or
workplace, eg working outdoors

- If you want to make physical changes
to the workplace, get advice from a
building surveyor or specialist in access
to work 

- Visit www.communities.gov.uk/
publications/fire/
firesafetyassessmentmeans for
information on evacuation plans for
employees

- Relocate the employee to a more
accessible area 

- Give some of the employee’s tasks to
other employees, or get someone to
help them with their duties

- You may be able to get help with
funding from Access to Work 

Lone working
- Consider whether the employee
would be at increased risk, eg
because they have a
significantly greater likelihood of
needing emergency medical
support or more difficulty telling
others that they need help

- Visiting remote sites alone
- Working alone in remote parts of
premises

- Working while suffering from a
medical condition that, if uncontrolled,
could start suddenly, eg epilepsy

- Give some of the employee’s tasks to
other employees, or get someone to
help them with their duties 

- Provide an emergency communication
aid, eg mobile phone or two-way radio

http://www.communities.gov.uk/publications/fire/firesafetyassessmentmeans
http://www.communities.gov.uk/publications/fire/firesafetyassessmentmeans
http://www.communities.gov.uk/publications/fire/firesafetyassessmentmeans
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Work demands – possible
barriers

Examples of work aspects affected What you can do 
These are suggestions only – consider
the employee, work, equipment and
environment

Work that needs good stamina,
concentration or alertness

- Work in hazardous environments
- Work where safety skills are critical
- Work that needs good perception and
understanding of hazards

- Driving or operating hazardous
equipment

- Working at height

- If you have any medical concerns, see
‘Medical issues’ (page 32, last row) 

- Give the employee new duties
- Give some of the employee’s tasks to
other employees

- Reduce the amount of time the
employee spends on hazardous tasks,
or increase the number of rest breaks

- Make changes to hazardous
equipment – you may be able to get
help from Access to Work, specialist
organisations or charities

- You may be able to get funding from
Access to Work for taxis or a driver

Work where exposure to
hazardous substances or other
agents can put the employee at
greater risk

- Potential exposure to hazardous dusts
(eg wood dust), chemicals, biological
hazards (particularly respiratory and
skin sensitisers), noise, vibration

- The employee may have a medical
condition that makes them more at
risk from sensitising agents. (Labels on
some chemical bottles say ‘may cause
sensitisation’.) 

- The employee may be unable to use
conventional personal protective
equipment

- Review your risk assessments for the
use of or exposure to hazardous
substances and agents 

- Follow the advice on suppliers’ hazard
data sheets 

- Find out if suppliers have alternative
types of protective equipment

- Reduce the period of exposure
- Introduce or increase health
surveillance

- Give some of the employee’s tasks to
other employees or, if necessary, give
the employee new duties

- Physically demanding work
- Work that needs dexterity or
involves repetitive tasks

- Work that needs mobility

- Work involving lifting, bending, static
postures or prolonged repetitive
movements

- Using computers
- Work that involves moving to use
equipment, facilities or interact with
other people

- Review risk assessments for manual
handling and computer and other
display equipment 

- Assess the impact of giving the work
to other employees 

- Reduce physical work, provide more
rest breaks or work rotation, provide
specialist equipment

- Go to www.hse.gov.uk/msd for
guidance on managing
musculoskeletal disorders and
www.hse.gov.uk/humanfactors for
guidance on managing ergonomic
factors

- Relocate the employee, adjust the
work layout or arrangements, or
provide alternative tasks

http://www.hse.gov.uk/humanfactors
http://www.hse.gov.uk/msd
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Work demands – possible
barriers

Examples of work aspects affected What you can do 
These are suggestions only – consider
the employee, work, equipment and
environment

Work where the employee has to
travel

- Visiting other places, buildings or
remote sites

- Working in the community
- Driving, including to and from work

- If the employee can’t drive or use
public transport, Access to Work may
be able to help with transport
arrangements

- Find out if the employee’s medication
has any side effects

Psychological hazards
- Employees who return to work
after a stress-related or mental
illness often have poor
stamina, a reduced ability to
concentrate and short-term
memory problems 

- Work in potentially stressful situations,
eg child protection, responding to
emergencies

- Working where the main sources of
stress are present – for more
information on the sources of stress,
see the HSE stress management
standards at www.hse.gov.uk/
stress/standards/index.htm. Also,
see the European Agency for Safety
and Health at Work’s factsheets on
work-related stress and on tackling
the causes of work-related stress –
https://osha.europa.eu/en/
publications/factsheets/22 and
https://osha.europa.eu/en/
publications/factsheets/31

- Use the HSE stress management
standards as a basis for discussing with
the employee the work-related
stressors that affect them, and how
these could be changed or
accommodated

- Make sure the employee doesn’t
return to a heavy workload or lots of
unanswered emails

- Get someone to help the employee
with their duties

- If you have any medical concerns, see
‘Medical issues’ in the row below 

- Review the procedures for dealing
with violence in the workplace, and
for supporting those required to work
in stressful situations

- If the employee has a mental health
condition, consider asking them to
draw up, with their manager, an 
‘advance statement’ covering
symptoms of relapses, who to contact
and what support they may need –
get advice from Shift at
www.shiftproject.org/publication/
european-commission-
employment-recruitment-
agencies-guide

Medical issues
- The employee may:

- be taking medication 
that has side effects

- be suffering from a chronic 
lack of sleep that could 
cause fatigue

- need to be near welfare 
facilities

- need to have hospital or 
other medical appointments

- Working in environments where it may
be difficult to get emergency medical
support, eg lone working, remote
working, working outdoors, work that
involves lots of travel

- Working in hazardous environments,
or with dangerous work equipment

- Speak to the employee about telling
first aiders and work colleagues about
their medical condition, and what they
can do if the employee has an
emergency or relapse

- In some cases, the employee may be
able to provide contacts for more
advice about medical support and
training for specific conditions

- Provide employee with flexible hours
and time off for appointments

http://www.shiftproject.org/publication/european-commission-employment-recruitment-agencies-guide
http://www.shiftproject.org/publication/european-commission-employment-recruitment-agencies-guide
http://www.shiftproject.org/publication/european-commission-employment-recruitment-agencies-guide
http://www.shiftproject.org/publication/european-commission-employment-recruitment-agencies-guide
https://osha.europa.eu/en/publications/factsheets/22
https://osha.europa.eu/en/publications/factsheets/22
https://osha.europa.eu/en/publications/factsheets/22
https://osha.europa.eu/en/publications/factsheets/22
http://www.hse.gov.uk/stress/standards/index.htm
http://www.hse.gov.uk/stress/standards/index.htm
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Abstract

The aim of this project was to identify effective modes of interaction between designers, construction
design and management (CDM) co-ordinators and builders, in which they collaborate – with the aid
of a virtual reality (VR) tool as a catalyst for their conversation – to design safe construction
processes. The objectives were to develop a method for assessing the safety implications of a detailed
design model of a building; develop immersive and augmented visualisation techniques for use in this
assessment; and trial the process with construction workers on a construction project. 

At the University of Reading, a digital laboratory was set up, and strategies were developed for
visualising models and recording collaborations. Interactions with experienced industrial partners
informed the research design – this evolved from the original plan. Experiments were conducted with
both industry partners and graduate students. 

Using the immersive environment, experienced safety professionals discussed hazards relating to a
crane, a roof, edge protection, voids, stairs, scaffolding and cladding. Through interaction with the
model, these professionals were able to understand the constraints of the building and the site. They
drew attention to a broader set of alternative construction methods than graduate students. 

The experiments highlight the practical challenges of building safely by design, as well as the
potential of visualisation using 3D stereo displays. The experiments also suggest that rich models are
needed which direct attention to relevant aspects and allow professionals to probe and discover
further contextual information about the project, and to see it within the context of the site.

As building information modelling (BIM) becomes widely used in construction, it raises new
opportunities and questions about how digital models can be used to build safely by design. This
study suggests a new trajectory of research on digital tools that fosters mindful practices, and the rich
interactions associated with these practices. Further research is underway to extend this study and
address some of its limitations. 
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Executive summary

Objectives 
The increasing use of building information modelling (BIM) in construction raises questions about how
digital models can be used to build safely by design. The objectives of the study were to:

• develop a method for assessing the safety implications of a detailed design model of a building
• develop immersive and augmented visualisation techniques for use in this assessment
• trial the process with designers and construction workers on a construction project.

Prior research and approach
‘Building safely by design’ is an important feature of the UK’s Construction (Design and Management)
(CDM) Regulations. Digital tools have been developed for construction safety, but less attention has
been paid to digital tools that support safety by design. We undertook a critical reading of the research
literature on construction safety and design to inform tool development. This indicated that the link
between safety and design is more subtle and problematic than earlier studies suggest. 

Methods
Our approach was to bring designers and builders together to promote active discussion and
engagement with safety issues. This approach was informed by studies of organisational practices that
highlight the role of ‘mindful’ action in sustaining and developing safe construction practices.

A digital laboratory set up at the University of Reading provided different ways to view models using
desktop and immersive displays, the ability to view these models through 3D stereo displays, and to
record collaborations using them. Experiments were conducted with both industry partners and
graduate students. The empirical work included:

• 11 visits to and from industrial collaborators
• two recorded sessions with industrial partners, who, having completed an initial assessment, viewed

a model in the CAVE in order to assess the safety implications of a detailed design 
• 47 individual assessments by graduate students, followed by 10 pairs of students viewing a model

collaboratively to assess the safety implications of a detailed design.

Interactions with industrial partners informed the research design – which evolved from the original
plan – both to address the practical challenge of getting designers, CDM co-ordinators and builders
together, as well as to see the project as a pilot for later work with the project design model and safety
data for a specific construction project.

Findings
The interactions with safety professionals highlighted the many practical challenges of building safely by
design, as well as the use of models to facilitate conversations between builders and designers. Using the
immersive environment, the experienced safety professionals discussed hazards relating to a crane, a
roof, edge protection, voids, stairs, scaffolding and cladding. In addition, they appreciated the
potential of stereo viewing of 3D models to facilitate safety discussion. They articulated a broader set of
methods for dealing with hazards than graduate students. In particular, their solutions drew on
knowledge from the construction site and introduced new equipment and processes that were not
modelled. For example, they identified that using prefabricated building components would reduce or
eliminate the hazards to workers that would be posed by working at height to form and pour cast-in-
place concrete components. Graduate students were poor at developing such solutions that drew on
knowledge outside of the model.

Conclusions
The experiments suggest that:

• the relationship between safety and design is complex – in visualising and using models, this
relationship needs to be investigated further in order to develop an evidence base that shows how
conversations around design models can improve building safely

• the content of models used by designers to review safety needs to be established in detail. Rich
models are needed that direct attention to relevant aspects, as well as to allow professionals to probe
and discover further contextual information about the project, and to see it within the context of the
site and the construction process

Building safely by design  7



• work is needed on the models used to teach safety issues on construction sites. An option here
would be for the research team to model a wider set of alternatives for permanent and temporary
works, and for prefabrication and building to be carried out on site.

This project suggests a new trajectory of research on digital tools that fosters mindful practices, and the
rich interactions associated with these practices. Further research is underway to extend this research
and address some of its limitations. There are also directions suggested for work on the pedagogical
methods that use models in teaching students about safety issues on construction sites. 
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Glossary

Acronym Term Definition

4D CAD four-dimensional computer-aided design Models that show the three spatial dimensions 
of a building’s geometry, together with the ways
in which they change over time, eg as a
building is constructed

BIM building information modelling The process of developing information-rich 
object-oriented models. The term is sometimes 
used to denote the models themselves

CAVE CAVE A recursive acronym, CAVE Automatic 
Virtual Environment, which indicates an
immersive 3D virtual reality system

CDM construction (design and management) This term is most commonly used in relation to
the UK Construction (Design and Management)
Regulations. Under the Regulations, CDM co-
ordinators have particular duties to assist 
clients in meeting their responsibilities, while 
designers are required to minimise the hazards 
associated with construction at as early a stage 
as possible

CHASTE construction hazard assessment with A system for analysing construction hazards
spatial and temporal exposure for different trades, taking into account both 

changes to the physical environment and 
activities performed throughout the 
construction process

CHAIR construction hazard assessment A process for evaluating the construction,
implication review maintenance, repair and demolition safety 

issues associated with design

CIGJS computer image generation for An approach to occupational risk analysis 
job simulation developed to support job safety analysis. It 

simulates the actual work situation using 
computer image generation and makes the use 
of JSA possible at the design stage

CJSA construction job safety analysis Job safety analysis was developed for safety risk
assessments for industrial manufacturing. 
Unlike manufacturing, construction sites are 
constantly changing. To address this situation, 
this structured method of hazard analysis was 
developed for construction sites

CSA critical space–time analysis A method that associates certain visual features 
of workspace planning with the workspace 
competition between different construction 
activities. It deals particularly with analysing 
this space–time competition that occurs 
between activities

DFSP design for safety process Applied virtual reality and database 
technologies that assist users in identifying 
potential construction risks inherent in a 
design at the construction stage

Building safely by design  9



FACE Fatality Assessment Control and US programme that provides approximately 
Evaluation 500 descriptions of construction industry 

fatalities, including a detailed incident narrative
and recommendations

GIS geographic information system A computer system that stores, manipulates, 
combines and visualises geographic data

HAZOP hazard and operability study A structured qualitative approach to the 
examination and evaluation of potential risks 
to personnel or equipment

HSE Health and Safety Executive UK government body that seeks to protect 
people from risks to health or safety arising 
out of work activities

IFC Industry Foundation Classes A standard format for representing building 
components in an open-source language, 
developed by an international organisation, 
buildingSMART

IOSH Institution of Occupational Safety The world’s largest membership body for 
and Health health and safety professionals

MEP mechanical, electrical and plumbing The services put into a building 

NIOSH National Institute for Occupational Government institute responsible for
Safety and Health occupational safety and health in the USA

PECASO patterns execution and critical analysis A computer-based tool developed to 
of site-space organisation encapsulate and evaluate the outcome of a 

critical space–time analysis

RIBA Royal Institute of British Architects UK professional institution and membership 
organisation for the architectural profession, 
which produces a plan of work for building 
design

SABIC safety analysis of building in A system that applies 4D building information 
construction modelling to the analysis of structural safety 

during construction processes

ToolSHeD Tool for Safety and Health in Design A web-based design decision tool that provides 
decision support for the assessment of the risk 
of falling from a roof during building 
maintenance work

VCL virtual construction laboratory A knowledge-based virtual reality system 
developed to enable the planner to conduct 
virtual experiments on innovative construction 
technologies and processes

VRML Virtual Reality Modelling Language A file format for saving 3D geometries and 
behaviours, which is itself readable and editable
as text

10 Whyte, Sacks, Zhou and Haffegee



1 Introduction

The design of the built environment has a major impact on individuals’ quality of life. In the same
way that society has a responsibility to ensure that material resources are carefully used, we share a
responsibility for the safety of those who build the buildings and infrastructure that we inhabit.
Construction of the built environment may, at times, still involve sweat, but it should not involve
blood and tears. Yet, safety is a major issue across global construction industries. There were 9.7
fatalities reported per 100,000 construction workers in Europe in 20063 and 11 per 100,000 in the
USA in 2007.4 In the UK, accident rates in construction are roughly double those for manufacturing,
with 53 construction workers dying in 2008/09 and thousands more sustaining major injuries at
work.5 Over the long run, safety has been improving in many countries,6 but any loss of life7 and
injury through construction accidents is unacceptable.

The physical task of putting together buildings and infrastructure remains a locally embedded physical
activity, but it has also been changed by the digital economy, which brings with it new ‘splintered yet
connected’ ways of working across global networks of design services and product supply.8,9

The report describes research conducted through the Institution of Occupational Safety and Health
(IOSH). IOSH funded one year of researcher time – between March 2010 and February 2012 – to
explore the use of digital design models to improve planning for safe delivery. 

The rest of this introduction describes the background to the problem, as well as the project’s aims,
objectives, approach, methods and rationale. The paper proceeds with an overview of the literature.
Section 3 describes the study design and methods for the experimental work. Section 4 reports on the
findings, and the final section discusses the findings and outlines the direction of future research.

Background to the problem
The immediate causes of accidents in construction are well documented. They include falls from
height; being struck by a moving vehicle; being struck by a moving/falling object; or becoming trapped
by something overturning/collapsing.10 While there are significant challenges in collating accurate
accident statistics and comparing such statistics internationally, Table 1 indicates the kinds of incident
that occur.

Errors in complex and hazardous environments have often been regarded in the literature as either the
failure of individuals, where individual carelessness led to the accidents, or the failure of complex
organisations,11 where a wider set of organisational structures and practices led to individuals being
put into unsafe situations. There is, however, a growing recognition that accidents are often the result
of multiple interacting factors.12

On the construction site, the design of the permanent structure is one of those factors that may
interact to cause an accident. The UK’s Construction (Design and Management) (CDM) Regulations
200713 require designers to minimise the hazards associated with construction at as early a stage as
possible. The involvement of construction safety experts early in design could improve designs directly,
as well as improve designers’ awareness and knowledge. Safety could be enhanced through
collaboration between designers, CDM co-ordinators and builders early, during the design phase.
However, research has identified challenges in transferring knowledge of this kind from the site back
to the design office. Collaboration between designers and builders in general, and attempts to improve
safety performance in particular, are impeded by a clash between forms of knowing: through written
reports and documentation, which is dominant in the professions; and through experiential learning,
which is dominant in the trades.14–17 However, despite the requirements of the CDM Regulations in
1994 and 2007, designers are still failing to adequately anticipate health and safety issues in
construction. 

Research aim and objectives
The aim of this project was to identify effective modes of interaction between designers, CDM co-
ordinators and builders in the design of safe construction processes, with a virtual reality (VR) tool as
a catalyst for their conversation. The objectives, which were set out in the stage 1 proposal, were to:

• develop a method for assessing the safety implications of a detailed design model of a building
• develop immersive and augmented visualisation techniques for use in this assessment
• trial the process with designers and construction workers on a construction project.

Building safely by design  11
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The power of visual images in enabling designers to appreciate the safety issues has previously been
recognised in the DVD series ‘Safeguarding people: achieving design excellence’.18 The design for
safety process (DFSP) tool, developed on a standard desktop computer,19 demonstrates a simple
process visualisation of construction for the assessment of safety hazards by designers. Research by
Sacks, Rozenfeld & Rosenfeld20 identified the most common loss-of-control scenarios for a range of
construction activities and showed how they could be used in concert with BIM models to identify
exposures of workers to hazards over time. However, numerical analysis of the type implemented in
CHASTE provides no indication of the characteristics of the design that generate hazards, nor can it
suggest safer design alternatives. Visualisation can be used to engage designers and builders at an
experiential level, empowering them to identify emergent safety issues, as well as to automate the
identification and display of such issues from databases.

Approach and research design
The research is experimental, visualising design through immersive VR (a CAVE) and using desktop
software as a laboratory in which ‘design of safe process’ meetings and conversations can be
conducted and monitored. The data collected (using video and audio recordings, as well as
researchers’ notes) have been analysed to understand the kinds of interaction that support learning
about construction safety. The experiment was designed as a safety assessment, and was carried out
in two stages, as outlined in Figure 1. In the first stage, participants were asked to make separate
individual assessments of construction risks and hazards through observation of a 3D building model
that had a variety of design pitfalls impacting on construction safety. During the assessment,
participants were able to navigate and manipulate the model. In the second stage, two experienced
safety professionals reviewed and discussed the same project design model and its safety implications. 
As designers, CDM co-ordinators and builders bring knowledge and expertise from different
domains, the collaboration indicated in Figure 1 used the 4D/VR environment as a catalyst for inter-
disciplinary collaboration.21 A video recording system was used to capture the dialogue for post-
experimental analysis. The original intention was to analyse whether participants identified design
pitfalls in the collaboration that they had failed to identify in the individual assessments; and whether
there were risks identified individually that were not discussed in the collaboration. One of the
greatest strengths of video-based research methods is that video provides a data source which can be
re-visited and re-scrutinised, providing the opportunity to share, discuss and collaboratively analyse
with colleagues and continually return to the data with new analytic lines of inquiry.
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3D building model

Designer:
peer review

Builder:
design review

Video
recording

Multi-party
4D/VR

co-discovery

Data analysis

Figure 1
Experimental

procedure 



Rationale and significance
This research investigated the use of digital visualisation to address three problems that hamper
‘design for safety’ in construction. First is the failure to consider safety in design – the scope for
design change to enhance safety declines as design progresses. Accordingly, safety should be
considered as early as possible in the construction process. The second is the lack of skills to do this
effectively – design for safety encompasses not only design of the built product (the focus of
designers) but also design of the building process (the focus of builders). For designers to design
effectively for safety, they need to bring construction process design skills to bear. A good way to do
this is to engage with builders in ‘design-assist for safety’ roles. The third is the challenge of
collaboration – builders and designers have different modes of ‘knowing’ (experiential versus
documentary), which impedes the exchange of knowledge between them.
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2 Literature review

After outlining the practices of construction safety through design, two strands of research are
reviewed. The first develops digital tools to visualise and address issues of construction safety. In
particular, this review highlights studies that have used VR and four-dimensional computer-aided design
(4D CAD), and finds more generally that, within this strand of research, while various digital tools
have been developed by researchers for use in the construction phase, few have been developed to
support design for construction safety. The second strand of literature draws on theories of organisation
to understanding safety-critical, digital and design practices. This literature raises a concern about
‘mindlessness’ in the use of technologies, which has implications for research in the first strand. The
review highlights the need for further work to explore the relationships between construction safety and
digital design practices. Bringing these strands together suggests new kinds of interventions, promoting
mindfulness through multi-party collaboration on safety around digital models.

Construction safety through design
According to Szymberski,22 construction safety should be a prime consideration in the conceptual and
preliminary design phases. His hypothetical time/safety influence curve illustrates the idea that the
ability to influence construction site safety is progressively lost as the project moves into the
construction phase, with a significant opportunity in design. Until the implementation of recent
legislation in the UK, France and Australia, however, designers’ consideration of construction safety has
been largely voluntary.23 In the USA, construction contracts and regulatory requirements from the
Occupational Safety and Health Administration (OSHA) clearly place the burdens for worker safety
solely on the constructor.24 This approach is still widespread across many countries, but has been
changing since more parties have been brought into litigation regarding workers’ injuries. A recent
study of the effect of European Directives on construction workplace accidents shows a statistical
decrease in incidents since legislation came into force.25 Project owners have also become more
concerned about safety performance on their projects.23 Recent research indicates that:26

… many designers still think that safety is ‘nothing to do with me’ although there are a small cohort
who want to engage and are having difficulty doing this because they do not fully understand what
good practice looks like.

The CDM Regulations require consideration to be given to health and safety in the planning and design
of construction work in the UK. Thus, the contractor is no longer left with the sole responsibility for
safety during construction. The aim of the CDM Regulations is to bring about a culture change in the
construction industry by requiring all those involved in the development and construction process to
consider health and safety issues. Baxendale & Jones27 argue that the philosophy behind this is to
establish a team that will have the competence and resources to manage the project without undue risk
to health and safety. Since the release of the CDM Regulations in 2007, the appointment of a planning
supervisor, namely the CDM co-ordinator, has been central to a client’s responsibilities. The CDM co-
ordinator should be appointed as early as possible to allow adequate time to address issues during the
planning and design stage, including the preparation of the pre-tender stage health and safety plan.26

The Regulations also recognise other parties – including the client, designer, principal contractor and
subcontractors – as having responsibilities for health and safety management on a construction project,
and highlight the importance of multi-party collaboration for safe construction. The level of awareness
of the distinctive duties and how well these are co-ordinated during the various phases of the
construction project underpins health and safety.28 Researchers have become involved in developing
short courses for construction professionals, adopting an integrated problem-based and collaborative
learning approach, to help professionals understand CDM roles and duties.29

An early CDM implementation study27 suggests designers need to indicate a knowledge and
understanding of how risks and hazards to health and safety can arise in construction, and how they
can be avoided or reduced through design. Some designers, especially those in design-build firms, are
able to address construction worker safety in their designs.23 These designers work with in-house
colleagues who are responsible for the construction of the project. By working together in the same
firm, they begin to appreciate each other’s concerns. Good ideas will be remembered and used on
subsequent projects. Nevertheless, many designers who are not part of design-build firms note that they
lack the skills and training to address construction worker safety. This highlights the need for a central
body of knowledge available for designers to address safety in their designs. To address this,
Gambatese, Hinze & Haas30 accumulated over 400 design suggestions for construction safety through a
literature search, interviews with construction industry personnel, worker safety manuals, safety design
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manuals and checklists. These design suggestions were compiled in the ‘Design for Construction Safety
Toolbox’.30

The relationship between construction fatalities and design has been investigated by Behm.24 This
research was rooted in the US NIOSH Fatality Assessment Control and Evaluation (FACE) programme,
which provides approximately 500 construction industry fatality descriptions, including a detailed
incident narrative and recommendations.31 It used statistical hypothesis testing to examine 224 fatality
investigation reports, and the results suggested that 42 per cent of the fatalities reviewed were linked to
design issues. This implies that the associated risk that contributed to the incident could have been
reduced or eliminated had construction safety been considered in design. The research established a link
between construction fatalities and design for construction safety.

Gambatese, Behm & Rajendran32 and Behm24 provide retrospective evidence that design has an impact
on construction site safety. Fatalities that occurred during the construction of thermal and moisture
protection, doors and windows (including skylights), and metal design elements, were more often related
to design issues. This finding was largely due to:32

… the prevention of falls when erecting structural steel framing and while building and maintaining
roofs where permanent anchor points, lifeline systems, and other forms of permanent fall protection
could be designed into the permanent features of the structure. 

The authors argued that ‘roofing and structural steel constructors would benefit mostly from the
implementation of the design for safety concept’.32 This finding indicates that design for safety
suggestions and modifications may have a positive impact on fall prevention and protection measures. As
identified earlier, these are a major cause of fatalities in construction.

The construction hazard assessment implication review (CHAIR) method provides a process for
evaluating construction, maintenance, repair, and demolition safety issues associated with design.33 It is
based on hazard and operability studies (HAZOPs)34 and consists of a three-stage review by
multidisciplinary teams, involving all stakeholders in the design, construction and use of a facility. The
first review occurs at the conceptual design phase. At this stage, the design is divided into logical
components and, for each component, sources of OSH risk are identified and assessed. Taking place after
the detailed design has been completed and immediately prior to construction, the second review focuses
on OSH issues arising in the construction and demolition phases of the project, while the third review
focuses on maintenance and repair of the facility. Trialled by several projects, this is an innovative
adaptation of the HAZOP studies method to construction.

To improve construction safety, Atkinson & Westall6 identify a number of practical actions that designers
can take, including:

• asking the contractor how work will be constructed
• finding out component sizes for safe installation
• co-ordinating the programme for the safe sequencing of work
• ensuring the contractor has an in-depth understanding of the design rationale. 

However, the prevalence of traditional design-bid-build contracting arrangements and the resulting
complex hierarchy of subcontracting on any modern building create a significant organisational distance
between designers in any domain and the relevant subcontractors who will actually perform the work. In
the USA, for example, there is still significant reluctance on the part of designers to take an active role in
addressing construction safety due to liability concerns when dictating means and methods.30 There are
significant challenges in implementing these actions, even in new forms of procurement where designers
and contractors do work more closely together, and concerns that changes in design are often only
implemented as attempts to protect the designer from liability rather than to effect any real change in
design to support safety.35 There is a dearth of research and practical experience in incorporating safety
considerations into the early stages of design.

Design for construction safety requires collaboration between the designer, owner, constructor, and
other project parties,32 and such multi-party collaboration is emphasised in the CDM Regulations. Yet,
Gambatese et al.32 note that it is incorrect to assume that a focus on design for safety will automatically
eliminate construction site fatalities. It is one element within a more holistic approach to minimising
construction project risk and enhancing worker safety, through multi-level risk assessment and hazard
prevention mechanisms throughout the delivery of a building project. There is more work to be done



to establish a robust evidence base to show the aspects of construction safety where design has the
largest role to play. Yet the work discussed here indicates that the quality and nature of design does
have some impact on construction safety. Hence, in the next section, we begin the review of the first
strand of literature by considering the use of digital tools for managing safety through the construction
phase, and then continue in the following section by considering the use of tools in the design phase.

Tools for visualising design and construction to improve safety
Researchers have developed a range of new tools for use in the construction phase to help contractors
achieve safety in their projects. These combine the use of online databases, VR, geographic information
systems (GISs), 4D modelling and sensing/warning technologies for site hazard prevention and safe
project delivery. As shown in Table 2, many of these focus attention on product, process and operation
in construction safety management.
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Tool/Project and citation Approach Focus Technology

Health and safety
competence assessment36

Assessment of duty-
holders’ competence

Project Online databases

Construction safety and
health monitoring system37

Monitor project
performance

Project Online databases

Computer image generation
for job simulation38

Simulation for job safety
analysis

Operation VR

Design for safety process19,39 Simulation and review of
construction process for
design-related safety
issues

Process and product VR

Virtual construction
laboratory40

Simulation and review of
innovative processes

Process VR

Decision support system41 Assist monitoring and
control of operations 

Process GIS

MBA-block building42 Safety planning
considering
environmental conditions

Process GIS/4D CAD

Patterns execution and critical
analysis of site-space
organisation43

Critical space–time
analysis

Process 4D CAD

Rule-based 4D system44 Rule-based Process 4D CAD

Mäntylinna building45 Visualisation Process 4D CAD

Safety analysis of building in
construction46

Structural analysis Process 4D CAD

Construction hazard
assessment with spatial and
temporal exposure47

Construction job safety
analysis and evaluation of
operational risk levels

Operation 4D CAD

Automated obstacle
avoidance support system48

Sparse point cloud Operation Laser range scanning
technology

Real-time proximity and alert
system49

Generate active warning
or feedback in real time

Operation Wireless and RFID
communication

WiFi-based indoor positioning
system50

Indoor positioning Operation Wireless and RFID
communication 

Video rate range imaging
system51

Detect, model and track
the position of static and
moving obstacles

Operation Video laser range
scanning technology

Table 2 
Selected

construction safety
systems and

projects that apply
digital technologies



The ‘product’ indicates the building and infrastructure design. As discussed below, one system – named
the design for safety process (DFSP) – applied VR and database technologies to assist users in
identifying potential construction risks inherent in the design at the construction stage.19,39 Substantial
efforts have been made at the process level to improve safety. Almost all of them take advantage of 4D
CAD to analyse on-site dynamics to enable safe project delivery. BIM and GISs have also been used in
conjunction with 4D CAD to better understand construction safety issues by considering environmental
impact and design information. At the ‘operation’ level on the construction site, 4D CAD has been
applied through the construction hazard assessment with spatial and temporal exposure (CHASTE)
tool, described below, to analyse detailed safety information;47 and the computer image generation for
job simulation (CIGJS) system,38 which proposes photorealistic VR and the use of avatars for job safety
analysis.

Online databases
Online databases have been developed to assess competence and to detect potential risks and hazards.
A prototype online system has been developed by Yu36 to help clients assess the competence of
potential CDM co-ordinators, designers and principal contractors. The UK’s CDM Regulations 200713

and its Approved Code of Practice52 established ‘core criteria’ to guide the client in assessing these duty-
holders’ health and safety competence at the outset of a project. The web-based tool uses artificial
intelligence (AI) to support their decision-making through this competence assessment processes, which
may involve regulation checking, risk identification and control, incident information capture and
analysis.

The construction safety and health monitoring (CSHM) system37 was created to detect potential risks
and hazards by enabling the user to monitor and benchmark selected health and safety performance
parameters over time, displaying the results in graphical and tabular form. On a project, the tool
displays an executive summary of data that are input by managers. The summary highlights the total
accidents, fatalities and complaints, as well as related statistics on lost work days, monitoring and
compliance activities, education and training, inspection, audit and prosecutions. The tool can also
graphically display trends in the number of reported accidents and complaints received, and can be
used to compare these trend results between projects. The research team developed CSHM as an
internet-based tool to enable rapid input and output of data, with the aim of enabling managers to use
results in decision-making, eg identifying areas of construction activities that require immediate
corrective action.

Virtual reality
The term ‘virtual reality’ (VR) is used to describe a set of hardware and software technologies that
provide interactive, real-time, 3D computer applications.53,54 These technologies have been used to train
construction professionals in a risk-free and realistic virtual construction site, eg the Building
Management Simulation Centre.55 Hadikusumo & Rowlinson19,39 adopted VR for construction safety
research by creating the DFSP database. This VR-based DFSP tool helps to identify safety hazards that
are produced during the design phase and inherited in the building construction phase. It incorporates
a theory of accident causation that lists common unsafe acts and conditions in the investigation of
safety hazards. 

Hence, the DFSP contains a ‘construction component/object type’ and an ‘accident precaution’ database.
The former has all construction component/object types used in virtually real construction projects, such
as beam, wall, column, slab, pre-cast slab and pre-cast stairway; the latter encompasses all possible
precautions that can be used to prevent the occurrence of an accident. For the purpose of user
interaction with virtually real construction components, processes and the DFSP database, four VR
functions are provided in the system: collision detection, terrain following, geometry picking and 3D
tape measurement. These functions enable a better walk-through environment, more accurate modelling
of falls from height hazards, object picking to trigger the DFSP database and, because some of the safety
regulations state required dimensions, measuring the dimensions of an object for the purpose of
identifying safety hazards. This VR system features 4D modelling and a limited knowledge-based
function, but still requires a human expert to direct its operation.

The virtual construction laboratory (VCL)40 is a knowledge-based VR system that was developed in
Hong Kong to enable construction planners to conduct virtual experiments of innovative construction
technologies and processes. The motivation for the work was the adoption of innovative new
construction methods which had not been previously used or tested. While the VCL does not
explicitly address safety issues, it enables the planner to evaluate and validate planning before
construction begins by dynamically visualising the construction site environment. Its use depends on

Building safely by design  19



requires models of plant, non-plant and buildings, as well as databases of plant behaviours (paths of
motion, loading capacity and so on) and labourer productivity in performing different construction
operations. The system can be programmed to provide guidance and assistance in planning and
layout, site operations and arrangement – eg by warning the user where activities are not in the right
sequence – and be extended to address safety issues in the construction process. While in the example
given in the study these are developed manually, the broader use of object models that is associated
with the increasing use of BIM suggests opportunities to combine existing object libraries and
datasets, and to use automated rule-based checking within them.56

The CIGJS system38 supports job safety analysis by applying VR technologies to generate a virtual
human ‘worker’. Because this analysis technique derives from manufacturing, where roles are tightly
defined along an assembly line, it has limitations in a proactive risk analysis of new tasks or work
conditions within construction. Modifying the technique to construction, CIGJS seeks to provide
realistic simulations of actual work situations, contributing to job safety analyses to improve their
effectiveness and usability in routine work situations, including construction work at an operational
level, and to make the use of job safety analysis possible at the design stage. The features of CIGJS
include virtual images, animation and a 3D interactive environment. A parametric virtual worker is
applied in the system to describe a human body and workers’ skills in a photorealistic VR
environment. The new approach of job safety analysis combined with CIGJS permits an easier, faster,
and much more intuitive analysis of the hazards potentially present in each sub-task, and their
effective control. The workers themselves play an important role in defining the simulation
parameters, thus actively contributing to the health and safety of the specific workplace they are
already working in or in which they will operate. It has great potential in the field of education and
training of workers on correct and safe working procedures.

Geographic information systems
Geographic information systems (GISs) provide an approach to considering construction safety from
the macro perspective as they contain detailed information regarding the environment. In the MBA-
block building project in India, Bansal’s42 motivation for applying a GIS to safety planning was the
influence that environmental issues – such as site topography, thermal comfort and access route
planning – have on worker safety. These environmental factors cannot be modelled with BIM and 4D
CAD because they lack geospatial data by using GIS. The work facilitated 4D modelling, geospatial
analysis and topography modelling in the development of safe execution sequences. A 3D model was
developed along with its surrounding topography and schedule, and these were linked together within
the same environment. During the safety review process, if a planned sequence results in a hazard
situation, it may be corrected within the GIS itself before actual implementation. The research also
discussed the use of GIS in the development of safety databases from which safety information can be
retrieved and linked with the activities of the schedule or components of a building model. The
combination of 4D modelling, along with topographical conditions and a safety database in a single
environment, helps safety planners examine what safety measures are required when, where and why.

GIS was also integrated into a decision support system (DSS) to assist construction engineers in safety
monitoring and controlling excavation conditions.15 In this work, the authors consider foundation
excavation as one of the construction activities prone to hazard conditions, and apply safety-oriented
instrumentation programmes to address design issues. The DSS provides safeguards by indicating
behaviour about threshold limits, and warning of any adverse effects of construction. The tool
mobilises the ‘reasoning’ engine, along with the graphical displays of information in the GIS, to help
the project manager monitor and control the excavation progress. 

4D CAD
Four-dimensional computer-aided design (4D CAD) is used to simulate dynamic operations, such as
the site operations involved in the construction of a building. Space–time conflict analysis using 4D57

reveals that on-site workspace congestion can result in multiple clashes, including design conflicts,
safety hazards, access blockages, damage, space obstructions, work interruptions and so on. Mallasi43

applied entity-based 4D CAD technology to detect workspace congestion in order to identify
potential on-site safety hazards. The research approach to detecting space–time congestion utilised
critical space–time analysis (CSA) in 4D visualisation. This associates certain visual features for
workspace planning with the workspace competition between different construction activities. It deals
particularly with analysing this space–time competition that occurs between activities. The research
focus is to quantify the nature of this competition by assessing the criticality of the workspace
conflicts between activities sharing the same execution space. A key assumption in the research is that
the dynamic nature of workspace usage and change are traced continually to accommodate space
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connectivity in the fourth dimension. Once the space connectivity mechanism is established, it is
possible to quantify the particular effect of critical spaces on the progress of construction work. The
patterns execution and critical analysis of site-space organisation (PECASO) prototype was developed
in this work to encapsulate and evaluate the outcome of the CSA.

Benjaoran & Bhokha44 demonstrated a rule-based system for safety and construction management
using the entity-based 4D CAD model. The system targeted the working-at-height risk because falls
were the most frequently occurring types of construction accidents, resulting in fatalities or severe
injuries.58,59) Fall accidents accounted for the largest percentage of all recorded accidents, about 52 per
cent, and are often associated with workers on roofs, scaffolds, ladders, and floors with openings.
The study aimed to formulate a rule-based system that automates the process of identifying
hazardous situations. Many factors related to details of both building components and activities (ie
component type, dimension, placement, working space, activity type, sequence, and materials and
equipment) are used as input data. These factors are examined systematically to find any working-at-
height hazards. After hazards are identified, the rule-based system suggests safety measures, including
safety activities or requirements. While being implemented, the rule-based system can be updated and
maintained by the safety officers. The rule-based algorithms for working-at-height hazards are
formulated, embedded and visualised in the 4D CAD model.

Advantages of the rule-based 4D safety system on a project include the ability to:

• identify working-at-height hazards at the various stages of the construction project
• articulate the hazards associated with particular combinations of building components and

construction activities
• give advice on safety measures
• integrate safety measures into the construction schedule
• enable people to reveal problems in the original design and schedule
• support the control of safety measures. 

Nevertheless, the limitation of this research using an automated approach is that a hard-coded
algorithm is closed, and cannot make complex design decisions that need human creativity or
knowledge to be involved in some circumstances. Applying open-ended, knowledge-based, interactive
approaches can compensate for this weakness. Hence, expert knowledge in risk identification and
hazard prevention can be updated, and human creativity is afforded the opportunity to be applied
during design decision processes.

To forecast safety risks in construction projects, Rozenfeld et al.47 created an automated tool named
CHASTE to analyse various on-site risks at appropriate levels of detail and reliability for different
planning windows and managerial purposes. CHASTE accounts explicitly for the fact that
construction workers are frequently endangered by activities performed by teams other than their
own. The risks to which workers are exposed change through time, as the activities performed and
the physical environment of construction sites change. Because intensive hazard analyses at
construction sites are rarely performed,60 and hazard identification levels are often far from ideal,61

CHASTE is a suitable tool for predicting risk levels in support of proactive safety management on
construction sites. It is a time- and space-dependent model that can quantify risk levels by means of
automated calculations, which enables more efficient management of construction safety.

The job safety analyses of common construction tasks in CHASTE are carried out using the
construction job safety analysis (CJSA) method,62 which is an extension of job safety analysis. The
CJSA knowledge base must be prepared for each national or regional construction industry because it
is dependent on local working culture. The use of loss-of-control events is critical in CHASTE as
every work stage within each activity performed on a construction site has numerous typical ‘loss-of-
control’ events, such as ‘dropping a tool’, ‘falling from a ladder’ or ‘formwork collapse’. Each such
event has a distinct likelihood of occurrence dependent on team size, skill, space, climatic conditions
and various other factors. The CJSA contains a substantial knowledge base of loss-of-control events
and their probabilities for most of the activity types which are common in reinforced concrete
construction. A limitation in the CHASTE process as presented is that no human factors, such as
short eyesight or sickness, were considered in computing the probabilities of loss-of-control events.
The VTT Technical Research Centre of Finland reports ongoing research and development of BIM-
based safety management and communication system.45,63 BIM-based 4D CAD was utilised as a
central technology for construction site safety-related planning activities. It presented how 4D site
layout and safety-related planning activities can be carried out using the BIM software, Tekla
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Structures. It also identified opportunities to promote safety with the help of 4D BIM by involving
partners such as designers, contractors, safety specialists and occupational healthcare personnel.
The research aimed to develop and test solutions for the planning and management of construction
site safety using dynamic 4D site models. For testing, the researchers chose the completed
Mäntylinna residential building project by Skanska to examine railing safety issues in construction.
Construction schedules were linked with the building parts, temporary structures and site
production equipment.

One of the advantages of the research was the possibility of improving construction safety using
commercially available BIM tools. Tekla Structures was selected for the 4D BIM work not only
because of its sophisticated 4D functions, but also for its real structural model of the building
project as a basis for safety planning. This model corresponds to construction work on site,
including assemblies as the building is designed. As part of the modelling and visualisation tests, a
set of suitable visualisation rules was developed for safety equipment used on a temporary basis.
The rule-set can be used and developed for different purposes in pilots. Disadvantages are that
safety-related custom components for the selected modelling software had to be developed in the
project, and the needed, but missing, site layout and safety planning components created in co-
operation with the contractor. The research showed that BIM models created in the design process
can be developed to serve site and safety planning by adding the planned temporary site and safety
arrangements to the model created in the architectural design or structural engineering stages.

Research on a safety analysis of building in construction (SABIC) system applies 4D BIM to the
analyses of structural safety during construction processes.46,64,65 This work identifies building
structure and safety analyses that can be carried out at several points during the construction
process, rebuilding static structural models manually at each point, and conducting probability-
based calculations. Not only the structure but the material behaviour and loading conditions change
dynamically during the construction process. To address this, the research analyses building
structure safety based on the theory of Bayes dynamic linear model66 during the construction
process. Applying Industry Foundation Classes (IFC), the system converts a BIM-based architectural
model into a BIM-based structural model with extra information of construction process, resistance
model, and loading conditions for time-dependent structural analysis. The research highlighted a
concern about structural safety during the construction process, which added another dimension in
construction safety considerations. Further enhancement of the system lies in improving the
accuracy and efficiency when generating a structural model from architectural model; analysing
support system; and automatic alteration of the construction plan according to the results.

Sensing and warning technologies
Advances in information, sensing, visualisation and spatial temporal analysis technologies are
enabling new forms of spatial awareness of construction job site conditions.51,67 Combined with
effective management practices, these technologies have the potential to decrease safety risks on job
sites at an operational level. Teizer et al.68 summarised the related technologies, approaches and
their features. The basic idea behind these technical approaches is that job site safety risks can be
improved by detecting, modelling and tracking 3D boundaries around hazardous zones, and then by
classifying and separating them from the active construction workspace. Kim et al.69 described the
sparse point cloud approach to modelling static objects or zones that might cause danger or are
proven to have hazardous potential. Applying this approach, McLaughlin et al.48 created an
automated obstacle avoidance support system to allow machines to navigate and operate safely.

In order to detect moving resources such as machines, workers or materials within the workspace,
location-sensing techniques such as radio frequency identification (RFID),70 ultra-wideband (UWB)
nodes71 and Global Positioning System (GPS)72 are applicable. Video rate range imaging is a
technique to rapidly detect, model and track the position of static and moving obstacles from a
static or moving sensor platform.51 In obstacle avoidance systems, it uses video laser range scanning
technology to rapidly detect, model and track the position of static and moving obstacles. An
experimental study demonstrated that position, dimension, direction and speed measurements had
an accuracy level compatible with the requirements of active safety features for construction. The
combination of this approach with other sensing and information technologies, such as 4D CAD,
GPS, RFID and GIS, promise to improve construction engineering and management in methods, 
material tracking, visualisation and automation.

These technologies can be also used to create active warning systems to protect workers from risk
situations in dynamic construction sites. Commonly available personal protective equipment (PPE) –
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such as hard hats, safety shoes and goggles – provides passive protection only, whereas active warning
systems can generate warnings or feedback to the worker when risks come into range. Teizer et al.’s49

study of the application of real-time proximity and alert technology for daily construction operations
using radio frequency proved the effectiveness of the proposed approach to enhancing safety in the
construction environment.

These applications, however, still suffer from numerous shortcomings. Teizer et al.68 highlight the fact
that any wireless devices for obstacle avoidance system applications require tagging of each individual
resource on a job site (human, material and equipment). Accordingly, the approach is unreliable where
there are incidents involving untagged or misidentified resources. Other potential problems include
poor signal strength through obstructions resulting in lower performance, the unavailability of GPS
satellites or contact to a base station to determine precise locations, and the high cost of tags.

Tools to examine safety implications of the designed product
Digital approaches to construction safety in the design phase are less mature than those in the
construction phase. Compared with the range of digital applications for safety in the construction
phase, few tools are available in the design phase to help designers achieve construction safety. Apart
from the DFSP tool that deals with design issues at the construction phase, there is significant work on
a knowledge based design decision toolkit, and on using BIM to enable construction safety by design
through rule-checking approaches. An overview of the tools found in this review is given in Table 3.

ToolSHeD73 is a web-based design decision tool to provide decision support for construction
professionals, and help assess the risk of falling from a roof during building maintenance work.
Underlying ToolSHeD is a knowledge-based approach to assessing the maintenance risks of complex
building situations. Knowledge acquisition was from data sources, including Australian occupational
safety and health guidance material, industry standards and codes. An expert panel evaluated acquired
knowledge to validate its effectiveness. On the basis of this work, acquired knowledge was modelled in
a series of logic diagrams called ‘argument trees’, which represent a template for reasoning in complex
situations. These diagrams provide a practical way of representing knowledge when the outcome being
considered is subjective and interrelated with other issues that need to be considered simultaneously.
Through its web-based user interface, the ToolSHeD provides a step-by-step approach to the
assessment of the risk of falling from heights presented by features of a building’s design. The risk
assessment prompts designers to enter information about relevant design features that experts agree
could impact on the risk of falling from height. The data entered are then used to infer a risk rating
based on a reasoning model agreed by the panel of experts. A risk report is generated as a system
output to advise the designer about level of risk of falling from height (extreme, high, medium or low),
and an explanation of the design factors contributing to this inferred level of risk.
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Tool/Project
and citation

Approach Level Technology Advantages Disadvantages

Design for safety
process19,39

Simulation
and review 

Process and
product

VR Simulation and review of
construction process for
design-related safety
issues

–

ToolSHeD73 Knowledge
base 

Product Web Web-based system
suitable for multi-party
collaboration; combines
with regional health and
safety regulations

Not integrated with
design information;
applicable only for
maintenance phase

Knowledge-
based safety
design analysis
prototype74

Rule-
checking

Product BIM Integrated with design
information; combines
with regional health and
safety regulations

Limited Internet
functions for health
and safety rule
browsing; not for
collaboration;
applicable solely to
maintenance phase

Table 3
Digital tools for
construction safety
design



The HSE reports that falls on building sites and during maintenance are the largest cause of
accidents at work in the UK.75 To address this problem, NNC Ltd worked with AEC3 UK Ltd and
buildingSMART UK to demonstrate a knowledge-based prototype system in which proposed
buildings can be tested against health and safety requirements that are graded according to levels
of risk. In a pilot project in Singapore, the prototype system focused on ‘roof lights’ because the
risk of a fall from the roof of a building is frequently associated with their installation and
maintenance. A set of rules was defined for the automated assessment of safety involving
knowledge of the roof, roof light, and handrail objects, the building, the site as a whole and the
relationships that exist between these objects. The project used software technology developed for
automated building code checking. BIM systems were used to export data in the IFC format to a
database. Data were then tested against rules that were defined following consultation with health
and safety experts, as well as against regional health and safety rules. Reporting the results of
completed checks was achieved through graphic and rule-browsing software, provided by
NovaSprint Pte Ltd, that allows controlled viewing of the building by object and by rule.

These safety design tools consider safety in design to improve practices in construction and
maintenance. They have different advantages and disadvantages, as shown in Table 3. The
ToolSHeD system adopts regional health and safety regulations to guide risk analysis. It utilises
the web platform and hence is suitable for multi-party collaboration across the Internet. However,
geometric design information of a building is not incorporated into the system. This makes it only
useful for risk analysis in the maintenance phase rather than the construction phase. The NNC’s
knowledge-based prototype takes advantage of design information from BIM for rule-based
checking. Its automated rule-checking approach is based on the incorporation of regional health
and safety regulations. Yet, it only targets the maintenance phase for risk analysis but not for
hazard prevention in the construction phase. Its Internet-based functions are applied for browsing
online health and safety rules instead of multi-party collaboration.

Given the value of considering construction safety through design as discussed in section 2, the
review of this strand of literature, in this and the preceding section, reveals a relative lack of
digital tools to support it. Digital tools have been developed for managing construction safety
within the construction phase, but few are available to support design for construction safety.
Hence, the review of this strand of the literature suggests particular opportunities for research to
develop tools to support construction safety through digital design, especially in the context of the
wider emphasis on design in policy-making in the UK and elsewhere.

Practices in construction safety and digital design
The second strand of research is a literature that empirically studies practice, within which authors
have examined safety-critical operations, practices of using technologies, and design practices. This
literature draws on wider theories of organisation and starts from essentially different assumptions
and research traditions to the first strand. Here, safe working practices are seen as an emergent
feature,17,76 negotiated in the context of fragmented and antagonistic safety cultures,77 and
influenced by the patterns of authority and learning on construction sites.15 Within everyday
practice:78

… conflict between forms of authority and knowledge can inhibit the dissemination of good
safety practice: initiatives will meet significant resistance if they contradict the experiential
knowledge of site operatives; if they do not make use of this experiential knowledge, they may
fail to address hazards fully; methods of site learning, particularly in the development of
innovative practice, are inherently hazardous.

Thus, the focus is on the divergent forms of knowledge within complex organisations, rather than
individual error. Systemic accidents are described by Perrow11,79 as normal (but rare) within
complex organisations because they have non-linear and multiple interdependencies between their
sub-systems. He sees complex organisations dealing with incompatible needs for centralisation, to
cope with the tight coupling and interaction between sub-systems, and for decentralised decision-
making to manage and contain problems in ongoing operations. Hence, work in any system deals
with danger and failure, as well as safety.77 Accidents are described as ‘normal’ as, paradoxically,
tight coupling in complex organisation is needed to manage interaction risks; and loose coupling is
needed to manage risks that arise in ongoing operations.79 In ongoing operations within such
contexts, heedful inter-relating or ‘mindful’ action are essential to challenge assumptions, check
and validate proposed solutions, as well as to make sense of and respond to unexpected situations
that arise.
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The introduction of digital technologies is seen as having both intended and unintended effects. For
example, technologies are often introduced to increase managerial oversight and control.80 Yet, as
they take control away from workers, digital technologies can hinder their ‘mindful’ action,
increasing the potential for mistakes and accidents.81 Often digital systems do not encourage the
active challenging of assumptions, checking and validating of solutions across sources and ongoing
sense-making. Weick argues that:82

It is the very self-contained character of the electronic cosmos that tempts people, when data
make less and less sense, to retain assumptions rather than move to different orders of reasoning.

Hence, digital technologies may lead to errors by increasing ‘mindlessness’ as:83

Reliance on a single, uncontradicted data source can give people a feeling of omniscience, but
because these data are flawed in unrecognized ways they lead to nonadaptive action.

While much of this existing research has focused on operations, in safety-critical contexts such as
nuclear power and space exploration, the insights it provides are also relevant to design. 

This work has a particular relevance to the challenge of considering construction safety in design,
where forms of knowing through written reports and documentation are dominant in the professions;
and forms of knowing through experiential learning are dominant in the trades.14,15 Within the
construction industry, some activities across design and construction are becoming more tightly
coupled through the use of BIM technologies;85–87 while the use of digital technologies is also changing
communication patterns in other parts of project organisation by presenting data in formats that are
not accessible to all members of the team. In the discussion of risk in the conceptual stage of projects,
it has been argued that:88

… the use of information technology and integration of various information systems appear to
have a more positive influence on the use of risk management in the conceptual phase of a project
life cycle than the type of organization structure.

More research is needed to examine the relationships between digital design and construction safety
and to examine where and how these lead to mindful or mindless practices. 

In summary, at the same time as research in the first strand has developed novel ways to use digital
technologies in addressing safety issues in construction, this second strand of research raises a concern
about ‘mindlessness’ in the broader use of digital technologies, which can have unintended and
negative impacts on safety. This literature suggests a need for further research to investigate
relationships between construction safety and digital design, and, as we argue later, ways of engaging
with end-users and different forms of knowing throughout this process. It has implications for
research in the first strand that looks to develop new tools that specifically address safety. For
example, it suggests that systems must encourage users to check and make sense of unexpected data
rather than rely on managerial oversight.
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3 Research methods

Bringing the strands of this review together suggests new kinds of interventions, such as the
development of tools and processes for multi-party collaboration on safety around digital models.
These tools and processes do not attempt to provide a ‘complete solution’ to safety issues. Rather,
they will be judged by the extent to which they foster the consideration of safety through the kind of
‘mindful’ actions that challenge assumptions, check and validate proposed solutions, and make sense
of and respond to unexpected situations that arise.

The design of this study is suggestive of new directions of research on construction safety and digital
design that could focus on technologies that enable constructors to share their knowledge with
designers, using the visualisation potential of new technologies to bring knowledge of the
construction site into design.

Consultation with industrial partners
Industrial partners were involved in the research through: visits to their offices in the early stages of
the work; their visits to the team and participation throughout the project; feedback and reporting of
findings; and discussions on the direction of future research. Details of the interactions are listed in
Table 4.

Interaction Date Roles of participants Purpose

Visit from construction
contractor A

June
2010

Head of Design; Head of CAD; Head
of Multimedia

Understand our work on building
safely by design

Visit to construction
contractor B

July
2010

Design Director; Environmental
Adviser; Health and Safety Adviser

Gain industrial comments on
experiment design

Visit to a modelling
consultant

July 
2010

Director; Engineering Services
Developer; Lead Design Co-
ordinator; Technical Manager

Collaboration on safety and
visualisation, ie model 1 provided to
the research team

Hosted visit from
experienced industry
professional

Nov
2010

Director Build on industrial and academic
research on modelling and safety

Hosted visit from
engineering modelling
consultant

July
2011

Two Directors; Lead Design 
Co-ordinator; Technical Manager

To visualise and discuss the provided
model and pilot experimental
protocols

Visit to construction
contractor C

May
2011

Environmental Health and Safety
Manager; Safety, Health,
Environment and Quality Director;
CDM Co-ordinator; Architect

Collaboration in the project and the
safety issues that arise on
construction sites

Visit to an engineering
design consultant

May
2011

Researcher; Accessible Environments
Leader; Visualisation Manager

Collaboration and arranging access
to a design model for project 2

Meeting at site office
of project 2

July
2011

Project Managers (for projects 2 and
4) from contractor D; Company
Health and Safety Managers 

Collaboration and discussion of site
safety in relation to project 2

Hosted visit from
contractor C

Aug
2011

EHS Manager; CDM Co-ordinator;
Architect

Experimental participation with
independent evaluations of model 1
and co-discovery

Hosted visit from
designers and
contractor E on
project 3

Sept
2011

Senior Engineer; Construction
Manager; CAD Manager; CAD
Technician; Planner; Design
Manager; BIM Co-ordinator

Wide-ranging discussion of model for
project 3 at stage D in the design

Hosted visit from
project 2

Mar
2012

12 industrial participants from
contractor D and projects 2, 4 and 5

To visualise design model and get
feedback on our research on the
connections between safety and
design on their project

Table 4
Participation of

industrial
collaborators



While these interactions were not conducted under experimental conditions, they significantly
enriched the project by bringing in extensive practical experience of safety issues and concerns that
arise on site. To get to know the practitioner communities interested in digital technologies and safety,
the team also attended IOSH events – in Edinburgh on 24 March 2010 and in Hull on 18 January
2011 – and presented the aims of the project at a Construction Mobile Information Technology event
in Manchester on 09 June 2011.

Laboratory set-up

Model and virtual scenarios
A set of virtual scenarios for use in the CAVE were built from an existing model of a hospital design,
which was provided by an industry collaborator. The collaborator had provided construction
detailing and design development support, creating a ‘federated model’ of structure, services and
architecture, between RIBA Stages F2 and J. Rather than focusing on mechanical, electrical and
plumbing (MEP) and finishing works (as had been the original intention), the scenarios developed in
the University focused on hazards in which the permanent design might have an impact on safety on
site. This change in emphasis came about through discussion of the proposed work with the IOSH
Research Committee, with participants in IOSH meetings and with experienced safety professionals in
construction contractor C (see section 4).

The hospital model (model 1), provided by an engineering modelling consultant, was the main focus
of the work to set up the experiment. This model shows a building that is three storeys high, with a
conventional concrete frame, and with more ducts for services than there would normally be in a
comparable office building. For the purposes of this exercise, the project researcher identified nine
examples of design pitfalls and their related risk scenarios (listed in Table 5). These illustrated safety
issues related to roofing and structures, with a focus on issues that could result in fatalities: either
through a fall from height or being struck by a moving object. The CHASTE database89 was used
initially to identify zones in which there were challenging construction operations from a safety
perspective. Within the CHASTE approach, risks are a function of the likelihood of loss-of-control
events during work execution, the probability of exposure of workers to those events, and the
severity of the potential outcomes. However, given the nature of this research, the professional safety
design guidelines/checklists in the ‘Design for Construction Safety Toolbox’,30 which lists a wide
variety of typical design errors, along with the hazard types to which they most commonly lead, were
used to compose the list of common design pitfalls and associated hazard types.
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No. Design Risk scenarios

1 Low parapet A low parapet presents a risk of falls from a
height for those working on the roof

2 Closely spaced openings Closely spaced openings are a hazard because
they leave limited safe space for operations

3 Missing guardrail around the roof access A lack of guardrails as protection around the
roof access presents a hazard around the stairs

4 Steep roof pitch If not adequately addressed in planning, workers
or objects are at risk from sliding down a roof

5 Missing fall protection The lack of permanent guardrails or anchor
points can make it difficult for workers to
perform operations safely

6 Missing covers over exposed openings The lack of covers on exposed openings presents
a risk of falls from a height

7 No attachments or holes in structural members The lack of these features at elevated work areas
presents a risk of falls, for example if there are
unstable scaffolding connections with structures

8 Missing foot boards on a scaffold The lack of foot boards on scaffoldings presents
a risk of falls

9 Moving crane with load where workers are
present

The crane carrying a load is dangerous when
workers are present below the working range

Table 5
Nine design pitfalls
and their related
risk scenarios
identified in 
model 1
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Modelling work was done to present these risk scenarios, using: 

• a static 3D model to visualise the building product
• dynamic 4D modelling to visualise the construction process
• a simulation of dynamic crane operation to visualise operations. 

Additional 3D graphic objects were created to represent the changing reality during the construction
process, in terms of temporary facilities and construction equipment, and intermediate stages of the
building, with stairs, scaffolding, a crane and a prefabricated steel truss added to the main structural
model to help generate related risk scenarios. The construction operations scenario that was modelled
was of the crane lifting the steel truss from the ground to the roof. This example operation raises a
series of concerns in safety design and safe process delivery. The product, process and operation
models were used by the experiment participants to identify and discuss related risks and the
potential for designers to reduce incident liability.

Visualisation and recording media
Three main visualisation platforms were used in the experiments: a CAVE, a desktop widescreen
display and personal computers. The ambition was to identify effective modes of conversation and
behaviour across platforms not only to explore advanced visualisation capabilities, but also to
develop guidance for communication between builders and designers in design for safety review
sessions in everyday work situations, supported by accessible visualisation tools.

First, a CAVE platform was used for the co-discovery sessions with industry participants. The CAVE
at the University of Reading is an immersive VR system consisting of a floor which is a 3 x 3m
square, with images projected from the top, and three walls, which are 2.2m high and constructed
from rear-projected display screens. The basic functionalities of the University of Reading CAVE were
developed with the VieGen set of tools, developed at the University, which enable rapid development
and prototyping of immersive virtual environments. For display in 3D in the CAVE, the building and
construction site model was converted into Virtual Reality Markup Language (VRML) for import.
Professionals inspecting the scaffolding in the CAVE are shown in Figure 2.

In the co-discovery experiments in the CAVE, a researcher served as ‘navigator’ for the team of
participants (a designer and a builder), using a hand-held joystick to perform 3D walk-through,
viewing it from the positions or angles requested by the participants. A virtual pointer controlled by
the lead observer was also provided, and this was free to be used to highlight areas of interest and
assist collaborative discussion. Further buttons on the joystick were used to switch the users between

Figure 2
Safety

professionals
inspecting a
scaffolding

scenario in the
CAVE



different phases of the dynamic 4D construction simulation. A video camera was operated during the
pilot test. As the video operator filmed from outside the CAVE, the footage captured the
collaborators’ conversations, their interaction with virtual objects in the model, and their behaviours.
Captured videos were then processed as movie files by the computer for further data analysis.

Second, the desktop system involved three monitors connected to a desktop PC via a Matrox
Triplehead2go adapter. The desktop widescreen display extends users’ horizon from a normal screen
to the larger triple screen, and thus provides more field-of-view based on a relatively low-cost system.
The project researcher controlled the system using a standard mouse and keyboard for interactive
operations such as 3D walk-through and 4D simulation.

For the experiments conducted in the desktop widescreen display, a screen-capture software tool – BB
Flashback Express – was applied to capture a dedicated screen region or window. Interactive
operations on the screen were recorded and synchronised with audio recordings of the collaborators’
discussions. The recorded videos could be played back directly in an integrated environment for
editing and experimental data analysis, as shown in Figure 3.

Third, the visualisation for the individual assessments used the 3D capabilities of Adobe PDF
documents. The 3D model could be viewed through the embedded browser and users could walk-
through, rotate, move, zoom in/out, and fly-through the model. This enabled individual participants
to access a model through their own computer, without requiring special software or hardware.

Experimental data collection

Industry participants
Two tests were conducted with industrial participants. Participants initially completed an independent
design review assessment, and then conducted co-discovery sessions in the CAVE (as discussed in
sections 1 and 3, and shown in Figure 1). The first test, in February 2011, was performed as a pilot
with three members of the engineering modelling and visualisation consultancy firm that had
provided the model. One had experience in construction (a ‘builder’) and the other two were
designers. The second test, in August 2011, was with two safety professionals from major
construction contractor C. Individual assessments were recorded in note form, and the co-discovery
sessions in the CAVE were recorded, transcribed and analysed.

It took some time to familiarise industrial collaborators with navigation in the CAVE, and the project
model used in the experiment (model 1) was also unfamiliar and incomplete. Each experiment
required four to eight hours to conduct. This made it difficult to choreograph more than one
experiment during each visit. Two strategies were taken to address this in later work. One was to use
graduate students who have experience of working in design and construction roles within the
industry in completing a set of experiments with model 1. The other was to engage whole project
teams in discussing models of their own projects. In the latter mode, we hosted a number of industry
visits to the CAVE, including that of designers and contractor E from an underground project station
team. The second of the two industry tests with the hospital model is reported in detail in section 4.
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capture system



30 Whyte, Sacks, Zhou and Haffegee

Graduate students
The project researcher engaged graduate students, mainly from the MSc in Construction Management
at the University of Reading, in independent assessment and co-discovery sessions in November and
December 2011. In their individual assessments, these 47 students (44 MSc and three PhD) performed a
design review and recorded the safety risks they identified. They were asked to indicate their
backgrounds in architecture, construction or other disciplines. Two of the PhD students had done this
independent assessment as part of a pilot of the whole process. Eight of the 44 MSc students identified
themselves as having a background in ‘architecture’, including one who specified that they were a
‘designer’; 21 stated they had a background in ‘construction’, including one who specified ‘civil
engineering’; and 15 described themselves as ‘other’, two of whom specified ‘quantity surveying’. One
further individual – a PhD student with a background in architecture – also completed this independent
assessment.

The individual safety risk assessment asked participants to identify the safety hazards in the product, the
process and the operations. For each hazard, they were asked to report the building component
involved, to take a screen-shot from the model used in their individual assessment to show the location,
and to describe in words the problem that they identified. Excluding 10 responses that left an
unmodified version of the example risk on the returned sheet (eg roof, image, no description), there
were 347 responses from the 47 students, with each student thus identifying an average of seven issues
(more than 90 per cent of students identified between four and 10 issues). The coding and interpretation
of these responses proved challenging, and the assessment results were coded more than once.

First, they were coded broadly into product, process and operation risks, with a more detailed coding
into the predefined categories that had been developed from the nine pre-identified risks (shown in
Table 5) and additional categories that had emerged from the tests with industrial participants.
However, this process involved qualitative judgments about the data that were not transparent. The
steps taken in this coding were not documented, and an attempt to replicate the coding was
unsatisfactory. As a result, the coding schema was abandoned.

The data were then coded descriptively, with each response classified according to its location, type, and
hazard. This revealed a challenge in coding this data as to which responses to exclude. For example, in
the first run of the second coding around location, type and hazard, the project researcher treated 59
answers (49 in addition to the 10 excluded above) as invalid. The results presented and discussed in
section 4 of this report come from a second run of this coding, in which all 347 responses were coded
(excluding only the 10 that included, but did not modify, the example given). The issues around
whether respondents could validly identify safety issues are discussed in the interpretation of these
overall results.

Selected MSc students and the PhD student were asked to engage in a subsequent set of co-discovery
sessions in December 2011 to examine safety issues in designer–builder pairs on a desktop widescreen
display. The eight MSc students who indicated they had architecture and design experience, together
with the PhD student, were selected to role-play designers, with nine other MSc students, including two
students who indicated civil engineering and quantity surveying backgrounds, selected as builders. The
remaining 27 MSc students, who were not selected, each observed one of these sessions.

In March 2012, with the permission of the industry participants, the results of both industry and
student experiments were fed back to, and interpretations discussed with, the MSc students to improve
their understanding of safety issues. This group was also interviewed to provide additional background
detail to use in further analyses of the individual assessments of safety issues.

Validity and methodological limitations
In the experimental work, a number of assumptions were made, eg that it was possible to use model 1,
which visualised a structural model and temporary works features, as a prompt to discussions about
safety. Even with the simplifications that were made to create experimental conditions, it was difficult to
hold control variables constant and isolate independent and dependent variables. Hence, at times in the
study the initial assumptions became contested and the analysis of data was revisited. For example, the
idea of comparing results from the individual assessment with the collaborative assessment was not
pursued as there would be some expected learning between these sequential assessments and a lack of
the control group that would be required to measure the extent of this phenomenon.

For this reason, some of the data generated in these experiments have been discarded and are not
reported in detail in this report. Where data are reported, the caveats and limitations are discussed.



The original assumption that relatively novice designers and builders would be able to identify safety
concerns is tested by comparing the findings from the study of this group with the results of the
sessions held with professional safety managers. To address concerns about the validity of these
assumptions, the Design Innovation Research Centre Advisory Board suggested calibrating what
professionals understand through the conversation around a digital model with data from a real
construction site. This suggestion is taken forward in further work discussed in section 5.
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4 Findings and results

Inputs from experienced professionals
Early discussions with two safety managers in construction contractor B identified practical constraints
about the ability of designers and builders to have a shared discussion of the safety implications of
design on ongoing projects. These constraints arise partly as a result of contractual arrangements.
Under traditional ‘design–bid–build’ contracting arrangements, which are used in the majority of
construction contracts, the design and construction stages are sequential, rather than parallel, with
different stakeholders involved in the two stages.

While the safety managers felt that more connections needed to made so that designers and
constructors could discuss health and safety, they also emphasised that design and construction involve
totally different ways of working. When the designers do their risk assessment, there may not be a
model or a schedule of how the building will be delivered. The CDM co-ordinator should be (but is
not always) there at the very start, but the contractor often joins the team only after the tender process,
ie once the design has been developed.

The designer does scope out the build, but this is often not how it progresses. They may, for example,
ask the contractor to erect some scaffolding, but the contractor may decide to use a scissor lift instead.
Contractors have a variety of safe procedures they can use, and within the contracting company there
are specialists in temporary works and alternative solutions tasked with working out different ways of
building the design. Often this construction team starts out by discussing issues that the designer has
not thought of, such as how to get appropriate working space.

In the construction stage, the contractor does not always refer to the designer’s risk assessment. The
designer may not get feedback on the impact of design on health and safety on the site. One reason for
this is that, during the construction phase, it is at the contractor’s discretion to advise the designer of
any changes that do not affect the end result. Subcontractors will often have a better understanding
and more experience of health and safety issues, and can write a method statement to do procedures
their way, integrating health and safety into their processes.

The safety managers suggested that the greatest potential for this approach might be in ‘design and
build’ projects where both the designers and builders are involved, particularly around framework
agreements, such as in the Academies programme in England, where 20 schools were built at the same
time. There was a discussion about the increasing remoteness of designers from the site because of less
direct client contact and changes in their responsibilities. The professionals also questioned the
proposed focus on MEP and finishes, asking whether these were areas in which there was the most risk
that could be addressed at the design stage. They argued that much of the challenge of MEP and
finishes was around minor trips, slips, falls and clutter, and advised us to consider more directly issues
around structures, excavations, foundations and cladding as matters that could be addressed in design.

Experimental results

Safety professionals discuss the design model in the CAVE
This section discusses how, following the modelling work (as described in section 3), two safety
professionals from construction contractor C observed and commented on the design in the CAVE.
First, they individually identified and discussed a set of risks, and suggested actions prompted by the
design model (model 1) viewed on the desktop computer. They were then invited to view the model in
3D stereoscopic vision in the CAVE, where the model had been set up with predefined locations
around the nine example scenarios outlined in Table 5.

While the individual assessments brought issues with the design to the surface, as represented in the
model, the conversation in the CAVE is the focus of this analysis. Both professionals had individually
picked up on and discussed the following range of issues:

• Roof and edge protection: the low parapet around the roof (both); the lack of anchor points on the
pitched roof trusses (both); no permanent guardrail around the atrium; the guardrail on the roof
should protect workers from roof edges; lack of covers on holes and openings (both); and under
the openings that do not have covers, work may be taking place.

• Vertical transport: lack of a permanent handrail installed as a guardrail on the stair (both); for
vertical transport it would be good to consider using a permanent staircase rather than scaffolding.
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• Scaffolding and connections: no anchor point on the structure to tie scaffoldings; no footing
supports for scaffolding; a board missing from the scaffolding; a brace missing to connect the
independent gate with the main structure.

• Site layout and crane: the influence of weather on the site layout (both); no safety entrances and
exits indicated on the site; the structure has no protection from a clash with the crane; a hoist
would decrease manual work; the crane driver has a poor view, and it would be better to use the
attached tower crane in the middle region.

The discussion of the 3D model in the CAVE centred around the: 

a) voids on the middle floor 
b) stairs
c) scaffolding and cladding
d) crane
e) roof
f) voids and edge protection on the roof. 

In addition, the issue of edge protection was raised right at the beginning, before the research team
moved to the first scenario, and was returned to many times throughout the conversation. Referring
back to what was picked up in the individual assessments, this initial exchange was: 

Professional 2: Did you pick up on? 
Professional 1: Yeah, I did, a little bit of the drawing.
Professional 2: We both picked up on that!
Professional 1: A drawing of a hand rail […], all that kind of stuff.

The aspects questioned and discussed by the safety professionals are summarised in Table 6.

Overall, the assessment in the CAVE provided 44 minutes of recording for analysis. As discussed in
section 3, this is a part of the dataset, representing one of the industry experiments, and is analysed in
detail in this report. Some of the time taken in the experiment was spent in basic familiarisation with
CAVE functions; discussion of modelling issues; swapping models; and navigation. Twenty minutes
were spent viewing the middle and top floors and roof of a static 3D model, during which safety
professionals identified the issues summarised in Table 6. Following the viewing of the static 3D
model, the next 10 minutes were spent on a 4D model: initially, the whole sequence was viewed and
then researchers revisited the sequence again, prompting the safety professionals to discuss different

Figure 4
Image capture
from the video in
the CAVE
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aspects of the model and revisit and discuss issues. Finally, three minutes were spent specifically on
the operation of the crane. In the 4D model and simulation of operation, the researchers led and
prompted the conversation more than in the 3D review.

As shown in the Appendix, the professionals discussed ‘voids on the middle floors’. They not only
articulated alternative solutions – running rebar (reinforcing bar) through the hole if practical, and
considering making the permanent barrier as part of the construction process – but also assessed the
value of the sense of physical scale that was obtained through 3D stereo projection. The two safety
professionals took turns in the discussion of safety, with the research team helping with issues of
navigation, where parts of the model were treated as artificially off-limits to constrain discussion to a
set of pre-established scenarios.

As the conversation continued, it turned to the question of the staircase and ambiguities in the model,
ie the purpose of vertical shafts was unclear given the information available. As the Appendix shows,
the two professionals spotted an unprotected opening in the model, and they wondered why it was
open. They thought it might be a shaft, a smoke extractor or a pressurised staircase. They then
became quite sure that there was no reason to have it as an open void, and if there was a reason, it
should have had edge protection. One professional wondered if there was the potential to use the
permanent staircases for circulation during the construction phase, rather than having ladders in the
scaffolding.

Areas with risks Duration of
discussion
using static
model

Main topics discussed

Voids on the middle
floor

5 mins 23
seconds

The unprotected nature of the voids shown in the model; the sense of
scale given by the visualisation; techniques for managing voids, and
their dependence on the span; the potential introduction of permanent
edge protection as part of their construction; and connections
between voids.

Stairs 1 min 55
seconds

The open staircase shown in the model; the need for edge protection; a
potential use of the stairs for access during construction; designs and
construction sequences to provide continued protection around the
staircase.

Scaffolding and
cladding

3 mins 24
seconds

Edge protection, and, as the model did not show this, the connection
of the scaffolding and the building; cladding the building, and a
potential void between the scaffolding and structure; set-out lines for
cladding panels to work out where the scaffold ties need to go; the
use of permanent stairs and scaffold lifts rather than the modelled
ladder access up the scaffold; work area access.

Cranes 1 min 50
seconds

Lack of vision, as operator of the crane shown in the model wouldn’t
be able to see what they are doing; use of a tower crane, which
would be more appropriate as the crane driver would sit above the
project with a bird’s eye view of it and have better access; integrity of
the ground the crane is located on.

Roof 2 mins 15
seconds

Finish and construction process (whether prefabricated or built on
site); suggestion that the roof could be moved into position by crane;
edge protection; questions about whether the courtyard is open, as it
is unclear from the model.

Voids and roof-edge
protection

4 mins 40
seconds

Purpose of the various voids, and potential for rebar across them as a
temporary arrangement; inadequacy of the fencing enclosure shown
in the model where voids are outside the safe area; particular voids
that might be air conditioning shafts; safe methods for their
installation; need to understand function to make their design safe to
construct and so avoid reliance on a man-safe system; whether the
designers have oversized some of the voids.

Table 6
Identified risks and
aspects questioned

and discussed by
the safety

professionals



The safety professionals were then guided by the researchers to another scenario within the model,
and started to discuss the scaffolding and cladding. They picked up on the lack of edge protection
around the scaffold, and asked questions about how it was tied to the building temporarily, and how
that might work practically as the cladding was installed. In the dialogue there was some commentary
on the navigation, as one of the professionals asked the researcher to move them to the right point in
the model to get a closer look at the scaffold. The professionals presumed that there would be
brackets to fix the cladding. However, there would be a gap until the cladding went on, where things
could topple through. One of the professionals suggested that if the permanent stairs within the
building could be used during construction, there would be no need for a scaffold lift. However, given
the available information, they were not sure about whether a scaffold lift would be necessary.

The two safety professionals discussed how a tower crane would have significant advantages over the
type of crane shown in the model. As the data in the Appendix show, in the modelled scenario the
crane driver had an inadequate view of the site and hence would not be able to safely construct the
roof. The professionals considered alternative types of crane (including a corner crane), agreeing that
the best option in this situation would be a tower crane located in the courtyard within the building,
which would not only allow the crane driver a better view of the operations, but also provide greater
access to all parts of the site.

The two professionals then discussed the possibility of prefabricating the roof. As the dialogue in the
Appendix shows, they felt that this was probably the best way to produce a roof of this size. Finally,
the professionals identified that the openings on the roof were similar to the ones they suggested
running rebar through. Their dialogue in the Appendix shows their uncertainty regarding the
openings and their function. They articulated how they might be air conditioning units and were
probably there for a function. If they could be moved, that would provide protection. They also
noticed a lot of openings in the building and felt they needed more detail from designers as to
whether all the openings were necessary.

The design issues and incompleteness of the virtual model prompted a process of ‘scenario planning’
by the safety professionals. As illustrated in the Appendix, the professionals effectively created a
context for the project during their CAVE session interactions and projected a narrative of problem-
solving by drawing on their experiences of ‘real world’ site-based events. For example, in a discussion
of the ambiguities surrounding the scaffolding in the model, a safety manager remarked:

You’ve got to find some way of tying this [scaffolding] into the structure temporarily, but how’s
that going to be faced with getting your cladding on? Actually, another point I’ve just noticed
with that is I presume there’ll be some kind of bracketry to fix your cladding and the distance
between the leading edge on the scaffold. 

Collaborative discussion around the lifting of cladding materials by crane, then, prompted the
identification of further safety issues: 

So the issue with the crane becomes very obvious now […] we’re right actually here […] the lack
of vision is very obvious.

It is interesting to note the turn-taking and style of language used by the safety professionals in their
interactions around the digital models and to reflect on how that shows a careful awareness of the
limits of knowledge, where comments may be prefaced with remarks such as: ‘don’t know if this is
relevant’, and the dialogue moves between actors as safety issues are explored collectively and
discussed. 

Student participant results
As noted earlier, the 47 respondents to the individual assessments identified 347 safety issues in the
model. The range of answers received indicates different levels of safety knowledge and competence.
Table 7 shows the types of issue identified by the various categories of student, as well as the average
number of issues identified per participant in each group.

While most of the graduate students identified issues around edge protection and openings in the
building, most of them lacked the experience to discuss alternative types of equipment; prefabrication;
or solutions such as the use of permanent staircases as circulation routes during construction. There
was no discussion of alternative forms of crane in the individual assessments, with a tower crane
identified as a better solution in only two of the 10 collaborative discussions. These findings were fed
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back into the classroom with results from the interactions with safety professionals informing the
discussion, as well as feedback on the experiment with graduate students.

The analyses do not show a significant distinction between the safety issues identified by these
different categories of graduate student. The additional data obtained suggest that this may be partly
due to similarity in backgrounds, with no graduate student having more than 10 years of experience
and most having fewer than three years’ experience. Four students had witnessed accidents on site,
and there appear to be some differences between these students’ responses and those of the others,
with for example more attention paid by these students to the identification of risks in scaffolding.
However, this kind of analysis is difficult to validate given the small sample size.

Validity and limitations of the results
One tactic that researchers use when reporting results is to emphasise the utility of new technologies.
The danger here, however, is of researchers imposing their assumptions onto the empirical material
and generating false positives. Given the importance of safety in construction, the attempt here is to
ground the discussion in the data collected. This involves a careful acknowledgement and discussion
of the limitations of the evidence available.

Some limitations of the results arise from ambiguities in the model used. The CAD model had been
simplified for scenario development and translation into the CAVE by the removal of some data and
the addition of others. It contained a range of modelling errors and omissions. It is at times difficult
to interpret where issues raised in the results are problems with the design, and where they are
problems with the partial nature of the model. While the tactic had been to focus the research on the
modelling and visualisation, and build strongly from the knowledge of experienced safety
professionals, the lack of knowledge of the modeller affected the experiment in terms of issues arising
around the examples of added temporary works. The 4D modelling that was used with both the
graduate students and the safety professionals was of limited utility as it did not draw on a
sufficiently detailed construction schedule.

In the experiments in which graduate students role-played designers and builders, they found it
difficult to address issues only from their allocated roles, and so there was some discussion between
the researcher and the participants. For example, where a ‘builder’ identified issues and the ‘designer’
was then asked to address them, the ‘builder’ emphasised: ‘I am talking from a designer’s perspective.’
Participants also commented on lacking information on which to make a judgment. For example,
when a researcher proposed: ‘If I ask you to do some design change to make it safer, what measures
can you think about?’, the participant (acting as ‘designer’) replied: ‘I should know the space and
function of the space, but now I don’t know the function of our space, so I can’t make [a decision].’
It is because of their limited nature that the data are not analysed in detail in this report.
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5 Discussion and conclusions

All research, in contrast to many business operations, is a step into the unknown, in which negative
or null results are as important a contribution to knowledge as positive outcomes. There are a
number of issues that arose in this project that expose interesting issues with building safely by
design, many of which are leading to new directions in further research.

First, the critical reading of the research literature on construction safety and design undertaken as
part of this research suggests that the link between them is more subtle and problematic than earlier
studies suggest. The causality of accidents on site is extremely complex, involving multiple factors:
from momentary lapses of judgment, to the adequacy of training and the institutionalised practices
of design and construction. Hence, the link between design and construction safety has often been
assumed rather than articulated. This early work has helpfully championed and established the need
for considering safety in the design stage of a project. In our work, however, we raise new questions
about how researchers can study this link empirically, and to what extent safety professionals,
graduate students and the researchers themselves can identify issues in a design model that might
become safety concerns or issues on the construction site.

Second, the model used in the experiments did not provide enough context about the project. Both
the safety professionals and graduate students asked the research team a wide number of questions
about the model, and at times the researchers running the experiments improvised information, eg
‘Let’s say it was 4 metres’, or tried to direct attention to the parts of the model they felt were more
relevant, eg ‘It should have some scaffolding, but we can ignore that’. This suggests the need to
carefully build rich models that direct attention to relevant aspects and allow professionals to probe
and discover further contextual information about the project, and to see it within the context of the
site. The process animations used in this study were not sufficiently accurate to promote an
understanding and identification of safe process solutions. 

Third, the dialogue between graduate students is not directly comparable with that between the
professionals because of differences in the media, scenarios and facilitation. However, it is striking
how the professionals were able to mobilise their experience to focus on safety issues and draw
attention to a wider range of possible solutions. For example, in a discussion about the crane, most
student participants failed to recognise that this was fundamentally the wrong kind of crane and
that a tower crane would be more appropriate. The students did not have the experience to
hypothesise around different kinds of construction equipment, from cherry pickers to lifts and
corner cranes; or the potential to develop safer methods through prefabrication of building
components. These differences suggest a need for further work on the issues that are modelled and
on the pedagogical methods that use models in teaching students about safety issues on construction
sites. For example, an option here would have been for the research team to model a wider set of
alternative types of equipment; to suggest a palette of options for prefabrication or building on the
construction site; and the use of permanent or temporary solutions.

Below, we conclude with tentative recommendations and a reflection on the new trajectory of
research on digital tools that support mindful practices, and the kinds of interaction that appear to
be useful in their use. We then describe further research that seeks to extend this study and address
some of its limitations.

Digital tools that support ‘mindful’ practices
The two different strands of research relevant to understanding the relationships between
construction safety and digital design suggest very different approaches to the questions raised in
this research. Taken separately, the first strand of literature shows there is a substantial body of
research on the application of digital technologies to site safety issues, although very few tools for
construction safety through design. The second strand of literature, based on empirical studies of
safety-critical, digital and design practices, raises a concern about ‘mindlessness’ in the use of
technologies. Yet what is exciting is that the juxtaposition of these two strands shows how the
second strand has implications for research in the first.

This is particularly pertinent given the changing nature of practices. While much professional work
has become mediated and distributed digitally, the making of buildings and infrastructure involves
substantial and local physical labour. This work remains unchanged by the digital economy. The
new digitally enabled processes change the distribution and nature of design practices and supply
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chains, altering the materials and information that are available on site. In any particular project,
safe practices both draw on standardised regulations and tools, and are locally emergent. 

The visualisation of rich models provides opportunities to facilitate innovative collaboration
between designers and contractors at different moments and through different media. Yet the study
suggests a need for researchers and model builders to test and refine the models with professional
end-users, or to use models from the professionals’ own projects to ensure that they can navigate
them and that they provide a sufficiently accurate site-based model (perhaps with equipment and/or
4D modelling) before professional vision is turned to health and safety risks.

How the experienced professionals visualised health and safety concerns, in contrast to the students,
suggests the potential of using virtual and CAVE technologies as a training or teaching tool. The
professionals’ style of structuring collaboration is in sharp contrast to the graduate student
discussions, in which the researcher played a larger role in prompting and leading conversation.
Rather than picking out isolated risks, the professionals’ ‘walk through’ of the model captures a
system of interrelations and complexity, and the implications of not integrating a risk or safety
measure into the design. This contrast suggests directions for work on the pedagogical methods that
use models in teaching students about safety issues on construction sites. Such further research
might also explore how the interactions, which here are like the outcome from an on-site health and
safety inspection, might become a more proactive, forward-planning and elimination exercise, to
enable problems to be designed out of a project by knowledgeable individuals as the plan is
produced.

Further research: design visualisation and site data
The research has been extended through collaboration with a major station project (project 2),
which was initiated through meetings with an engineering design consultant in May 2011 and
construction contractor D in July 2011. 

This work examined how construction site professionals perceived and managed safety challenges
associated with a building design.90 The visualisation activity associated with this extended research
involved site managers using the design model to reflect on and discuss safety issues that arose in the
project with the site teams working on related ongoing projects.
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Appendix: Discussions of issues identified by the
safety professionals

Voids on the middle floors

Professional 1: So pretty much every single void here is unprotected, isn’t it? 

Professional 2: Yep. Because what this does is gives you… I tell you what this does better than
anything else, it gives you a sense of scale…

Professional 1: Yes.

Professional 2: … and, as we… talked about earlier, where we have a technique for managing voids
like this, when we actually run the rebar through it, if it’s too big a void then you can’t do it. So if we
went to that void over there, that would be impractical to run rebar through this. It just wouldn’t
work, it’d be too big a span. So getting the perspective of scale is actually quite important.

Professional 1: Don’t know if this is relevant, but if this is going to be a void anyway in… 

Professional 2: A permanent void… 

Professional 1: … permanent void – you may wish to put up the permanent barrier or part of the
permanent barrier, the effective part of the permanent barrier, as part of the construction right at the
beginning. Right, as part of the construction process. 

Professional 2: Yes.

Professional 1: Rather than having a temporary scaffold pole barrier, or whatever. 

Professional 2: Yes. Because, of course, you could look at a drawing and say that…

Professional 1: Yes. 

Professional 2: … any void smaller than that, then we run rebar through it. But, actually, when you go
and stand in…

Professional 1: Yes.

Professional 2: … it – probably going to make a much more informed judgment from perspective.

Professional 1: Yeah, yeah.

Researcher: OK.

Professional 2: Of course we can’t, can we jump down a floor? 

Researcher: We can’t go down, we can go up from here. It’s just this floor and the top floor we want. 

Professional 2: OK. So we can’t get underneath the roof lights that you’ve got there? 

Researcher: We can go above and see them from above. 

Professional 2: But you can’t go from below. Or can we see them a little bit just then? You can see
them, but can’t get directly underneath them. 

Researcher: If you squat down you get a slightly better…

Professional 2: Oh, wow!



46 Whyte, Sacks, Zhou and Haffegee

Staircase

Professional 2: Can we go to the staircase? 

Professional 1: Yes. What did you pick up? 

Professional 2: Well, what I didn’t get was, if you look in here, you’ve got an area here which is… 

Professional 1: Unprotected. 

Professional 2: Well, why is that open? I couldn’t see why that is. 

Professional 1: So you’d close off half the void. 

Professional 2: Yes. And it might be that there’s a shaft going through there with, I don’t know, a
smoke extractor, or it might be a pressurised staircase, or something. 

Professional 1: Yeah. No, I think that’s a good point. As you say, there’s absolutely no reason to have
that as an open void because your access is just through there. 

Professional 2: Or if there is a reason, then it actually identifies that you’ve got another edge
protection issue that you’ve got to deal with before you get to this stage.

Professional 1: One thing I said about the staircases was why don’t you put all the staircases just in
slab form right from the beginning? At this stage of the construction, because you’ve got ladder access
on the scaffolding, do you really need a ladder access? Why can’t you just access throughout the
building using the stairs, which are part of the permanent design? 

Professional 2: Yes. I’ll tell you what has just occurred to me with this though is… this must be a shaft
of some sort. So let’s say it’s a pressurised staircase, and this is the extraction that corrects the negative
pressure of whatever it is if you’ve got a fire. You could actually change the design where you bring
those walls up with the structure, cast them as you come up. 

Professional 1: Yeah, yeah, and they’ll give you protection at the same time. That’s a sequencing thing,
isn’t it? Good, OK.
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Scaffolding and cladding

Professional 2: OK. Um, did you pick up on the scaffold? 

Professional 1: Only there is no edge protection around it. What did you pick up then? 

Professional 2: Well, I just asked the question: how do you tie it into the building? 

Professional 1: Right. 

Professional 2: Because obviously it’s a large scaffold, got to be tied in. What is it? 

Professional 1: Good point, an independent load.

Professional 2: So we can, how close can you get to that edge? OK, it’s fallen off. So if you could pan
round that way. Woo. You’ve got to find some way of tying this into the structure temporarily, but
how’s that going to be faced with getting your cladding on? Actually another point I’ve just noticed
with that is – I presume there’ll be some kind of bracketry to fix your cladding and the distance
between the leading edge on the scaffold. 

Professional 1: Yeah. 

Professional 2: You need to set out so you can fit that all in. 

Professional 1: Yes.

Professional 2: But at that point we’ve obviously got a gap. 

Professional 1: A void. 

Professional 2: Until the cladding goes on. 

Professional 1: Yes. So you can see a clear void at the moment where things can just topple through… 

Professional 1: You take on board my point about the ladder access up the scaffold? If you put in
stairs right from the beginning, from internal, you could still have these scaffold lifts that you walk out
onto, but actually access through the building going up the steps rather than… 

Professional 1: I wouldn’t have this if you’ve got your staircase in, then I wouldn’t have this at all. 

Professional 2: Exactly, yeah.

Professional 1: It could then be an access for putting the cladding on. 

Professional 2: Yes, but even so, you’d probably get access, unless you needed half-lift access kind of
thing. You could get access from each floor, you know, safely step out onto the scaffold. No, you
probably couldn’t because you’re building up the building from outside.

Professional 1: I think, yeah, probably actually look at putting some kind of composite or something
on the leading edge and put that as an independent access, well, work area access from the outside.
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Crane

Professional 2: So the issue with the crane becomes very obvious now. If you’re… saying this steel
structure that, we’re right, actually, here is, need a crane to lift it up, the lack of vision is very obvious. 

Professional 1: Right. Yeah. Good point. So the person operating the crane can’t see what he’s doing.

Professional 2: And can we just look over this parapet wall here to the left? So that goes all the way
down to ground floor. So there’s no reason why you couldn’t have, actually, put a tower crane up
through the middle. Then you’ve got, potentially, a tower crane driver sitting about the project with a
bird’s eye view of it.

Professional 1: Yeah, go from inside. And not only that, you’ve probably got greater access to each
part of the site than you would have on the perimeter. 

Professional 2: Yeah, if you’re talking about the corner crane which is meant to move about. 

Professional 1: Yes.

Professional 2: Another thing we discussed was how you then ensure the integrity of the ground is
working right. 

Professional 1: Yes. Whereas if you’ve just got one stationary…

Professional 2: Yes, temporary works scheme. Well, you could even put it on tracks if you wanted to.
But that’s probably not necessary. In fact, you’ve got loads of scope to put up a tower crane or even
two if you needed it. OK.

Roof

Professional 1: I don’t know if you can prefabricate different bits of this roof, whether it’s physically
possible on the ground, then lift it up into position, rather than doing it in this more traditional way.

Professional 2: Yeah. On something this size…

Professional 1: It’s difficult, isn’t it? 

Professional 2: No, I don’t think it’d be difficult at all. On something this size, that’s probably the best
way to do it. You can almost fabricate this whole roof in one, possibly two pieces, then literally just crane
lift it on.
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Voids on roof and roof edge protection

Researcher: Some openings on the roof? 

Professional 2: Yeah. If we go back to those openings that we looked at from below. 

Researcher: These ones – where was it? 

Professional 2: Well, they’re similar to the ones below that we’d run rebar through that as a temporary
arrangement. We don’t know what those are for, whether it’s services or roof lights.

Professional 1: Ah, so they’re temporary openings – are they temporary openings? 

Researcher: No. 

Professional 2: No. Might be air-con units. 

Professional 1: They’re plant. So what [Professional 2] is saying is appropriate. You’ve got this
relatively safe area in here where people can work safely, then you’re asking them to come outside the
safe area, the curtilage. Why is it outside and not within it? Is that what you’re saying?

Professional 2: Well I was when I looked at it on the computer, but now looking at this, I suspect this
is probably a louvered barrier which is part of the installation that’s going into that area. I don’t know. 

Professional 1: Yes.

Professional 2: So it might actually be there for a function. A specific function for the equipment that
is inside that area. So we don’t know that, we need to understand it. But, what was obvious, if that
could be moved over there then it would enclose that area so installation, maintenance, replacement
etc, you’ve already got your protection of those. 

[…] 

Professional 2: So if the design is advanced enough you could manage out a lot of this, if that’s what
it’s for. 

[…] 

Professional 2: What I was suggesting is that you get greater detail on the design, so that these voids
may not need to be as big as they are. 

Researcher: OK. 

Professional 2: They could be split up into half a dozen small voids. 

Professional 1: They may be oversizing them because they’re not exactly sure of the detail.
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1 Introduction
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We start with a summary of what we
take from the two paradigms described
in the review and how we try to
combine the strengths from each
approach. 

We then provide a list of definitions
and 15 principles which underpin a set
of nine steps of good rule
management. Each of the nine steps is
examined in turn, including a
discussion on good practice to achieve
each of those steps. 

We conclude with a summary
intervention plan that organisations
can use to review and revise their
approach to managing safety rules.

This report is based on Management of
safety rules and procedures: a review
of the literature,* as well as on
workshops with safety professionals
from a variety of organisations. 

The report provides practical guidance
on rule management, in contrast to the
more scientific treatment found in the
literature review. 

The literature review found that studies
of rules fell into two contrasting
paradigms. The review also proposed a
model of procedure management that
attempts to draw lessons from both
paradigms and combine their strong
points. 

The model outlined in the literature
review forms the basis of this
document. 

* Hale A, Borys D and Else D. Management of safety rules and procedures: a review of the literature. IOSH Research Report 12.3. Wigston:
IOSH, 2012. www.iosh.co.uk/rulesandprocedures.



Introduction
The review on which this document is
based found two opposing models or
ways of thinking about rules that have
an effect on safety. 

Model 1 is a top–down view of a static
set of rules, where the focus is on
making sure rules are followed and not
broken. Model 2 is a bottom–up view
of rule making as relatively dynamic,
locally situated and socially constructed,
embodying workers’ tacit knowledge
from their experience of diverse reality.
Under model 1, for supervisors and
managers who are at a distance from
performing the work, making sure
workers don’t break the rules is central.
For those actually performing the work
and thinking in terms of model 2, rule
violations are typically regarded as
skilled adaptations. 

Both models have their strengths and
weaknesses, and the potential gap
between rules and reality is likely to be
frustrating for workers, supervisors and
managers alike. Therefore, it’s
important to understand and monitor
the gap between rules and reality, not
only to reduce frustration, but also to
understand why it exists. This requires
an understanding of the strengths and
weaknesses of model 1 and model 2 so
that organisations can draw on the
strengths of both models and limit their
weaknesses. To help organisations
achieve this, the process of rule
management outlined below brings
together the best aspects of both
models and provides organisations with
a new framework for thinking about
and managing their rules. 

From model 1 we take the idea that the
process of making and modifying rules
must be transparent to supervisors and
auditors, so that it can be managed.
Rules need to take into account
knowledge from safety and subject
experts, as well as that of operators at
the sharp end, and be well-formulated,
understandable and appropriate to the
competence of the rule user. Above all,
the goal should be to reduce the
number and complexity of rules and
the associated bureaucratic paperwork,
without compromising risk. To achieve
this, safety rules should be integrated
with all other rules governing the
quality, efficiency, productivity, and so
on, of a particular activity.

From model 2 we take the idea that, as
far as possible, rules should be made by
those who will use them, with support
from supervisors and safety experts.
Rule sets should be seen as dynamic –
never complete and always work in
progress. The central principle of the
rule management process is reducing
the number and complexity of rules. 

Written rules promoting safe behaviour
in hazardous situations shouldn’t be
seen as the first step in risk control.
Reducing danger by design and layout
take priority, as do training and social
control to place the rules in the heads
of those using them, without the need
for having them written, except as a
reference and training manual. 

The guidance is based on a process of
rule management, representing a series
of steps following the logic of a ‘plan-
do-check-adjust’ (PDCA) cycle, although
we change the order to CAPD to
emphasise the dynamics of the process
and the central role of monitoring,
adaptation and learning. At each step,
we provide guidance about what that
step entails and what can be
considered good practice in carrying it
out. The ‘Notes of guidance’ are
followed by a set of principles or issues,
distilled from the literature and from
good practice, which should be taken
into account when interpreting the
steps of the rule management process.
The rule management process is
supported by an intervention plan that
outlines the steps your organisation
could take to review and revise its
safety rules.

Giving guidance about this area is
complicated by the range of
organisations and activities it potentially
needs to cover. At one end of the
range is simple routine work by
relatively unmotivated labour, in small
or medium-sized organisations with
relatively low risk in a relatively static
and predictable environment. At the
other end is complex and unpredictable
work, performed by highly specialised,
highly motivated professionals, carrying
a high risk and conducted in large,
complex organisations such as
hospitals, as well as those in the
aviation and process industries. When
using this guidance, therefore, you
should tailor it to your own
circumstances, particularly in
considering how formal or informal the
conduct of each step needs to be. We
believe that the functions set out in the
rule management process can be
applied in all organisations, although
putting them into practice will differ
depending on the size and complexity
of the organisation or activity, the risk
levels of the activities and the
competence of the people carrying out
those activities.

2 Notes of guidance on managing 
safety rules and procedures
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Definitions
A number of different terms are used
in this area, often with overlapping
meaning. We use the following
definitions:
- Rule: a generic term for any

specification of the way in which an
activity should, or shouldn’t, be
carried out, or the goal that should
be achieved by the behaviour.

- Goal: a specification of the
objective to be achieved by an
activity, without specifying how that
should be achieved.

- Process rule: a specification of the
steps a person should take to work
out how a goal should be achieved.

- Action rule: a specification in a
series of ‘If... then’ steps, indicating
exactly how a task should be
carried out.

- Policy: a high-level specification of
goals and the broad process rules
by which they will be achieved.

- Procedure: a specified way to carry
out an activity or a process.
Procedures can be documented or
not. This can be a combination of
process and action rules.

- Work instruction: a detailed
description of how to perform and
record a task. Work instructions
may or may not be documented. A
work instruction is an action rule.

Rules may be written, but don’t have
to be if they’re present in the heads of
the individuals and groups who need
to follow them.

Principles
1 Rules, documented or not, are

necessary and inevitable where
behaviour has to be controlled, but
they’re not the only, and not always
the preferred, solution to that
control; design, competence and
social control are alternatives that
should be considered.

2 Rules influencing safety are only
one form of relevant rule for an
activity. There may be others for
quality, productivity, sustainability
and so on. If all the rules are
combined into an integrated set
governing all objectives of each
activity, the size and complexity of
the rule book will be reduced.

3 Rules on paper don’t determine
behaviour; only if they’re known,
understood and followed do they
have an influence. Therefore,
managers are encouraged to
monitor the gap between work as
prescribed in the rules and work as
actually performed, to  make sure
that the rules keep pace with the
reality of task demands. 

4 There are two opposing views of
rule making and rule use. One
emphasises the central design of
rules by managers and experts,
resulting in the top–down teaching
of the rules to operators, with
compliance achieved through
supervision and discipline. The other
emphasises the bottom–up
development of routines by
frontline personnel, capturing their
competence and ability to adapt to
the diversity of real life. These are
two extremes of a continuum.
Good rule management combines
elements of both to suit the
circumstances.

5 The participation of competent and
motivated rule users in making and
improving rules is essential.
Experienced operators are the
experts in rule use in real-life
situations.
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6 We consider goals, process rules
and action rules as a hierarchy of
rules representing consecutive
restrictions of the freedom of
choice and action of the rule user. 

Goals specify only the outcomes
and leave it open how best to
achieve them; process rules specify
how to translate the goals into a
process to arrive at the best or the
acceptable behaviour; action rules
specify exact behaviour and give the
rule user no freedom of choice. 

Goals, process rules or action rules
can be produced by the regulator or
by an organisation in its
management hierarchy above the
rule user, or by the rule users
themselves, depending on how
much autonomy and responsibility
the regulator or managers decide to
leave to the employees at the sharp
end. If the rules are made in the
hierarchy in the form of goals or
process rules, the rule user has to
translate them into specific actions
or behaviour at a specific time and
in a specific situation. The more the
rules of an organisation are
specified at an action rule level, the
more exceptions there are likely to
be to them in different situations,
and the more necessary it is to have
effective ways of adapting them to
those circumstances. The more the
rules are specified at a goal or
process rule level, the more trust is
placed in the rule users to translate
them effectively and safely to each
situation as it arises. Rule making is
a balance between these two
concerns. 

A useful starting point is to assume
that the operator is capable of
making their own action rules,
unless there is evidence to the
contrary. This favours bottom–up
rule making.
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7 In most situations there is more
than one way to carry out a task
safely. What matters is keeping
within a ‘safe envelope’ of
behaviour. For competent rule
users, rules can be phrased as
guidance to be used, unless the
person knows a way of behaving
that is at least as safe and achieves
the same result. This can reduce the
number of rules which must be
followed exactly (golden rules).

8 Rules that limit people to a set of
behaviours significantly smaller than
the safe envelope of behaviour will
likely be broken. Rules (and
training) need to provide guidance
on how to recognise the boundaries
of that envelope as they shift and
change, and how to navigate safely
within them.

9 If people have experience of using
their own judgment to decide the
correct behaviour in their normal
work, so that they can operate
within a safe envelope, they’re likely
to be better able to work out what
to do when faced with unexpected
and unpredicted situations.

10 Rule violation is a signal that all is
not well with the rule system. It
shouldn’t trigger a knee-jerk
reaction of imposing punishment
and discipline, but a reaction of
reporting and investigation, which
may lead either to rule change or to
discipline to encourage compliance.
Compliance is important, but
understanding non-compliance is
more important.

11 An organisational or group culture
defines its routines and is defined
by them. If rules, or adaptations of
them, are produced in a bottom–up
way by operators at the sharp end,
this process must be made explicit
so that the organisation can
influence and manage it. The
construction of rules by social
groups is valuable, but it can drift
towards the boundaries of the safe
envelope under social, group or
supervisory pressure, unless steered
and controlled.

12 All rules have a life-span and
become old and potentially
outdated with time. They need to
be challenged regularly. A ‘sunset
provision’ – whereby any rule is
subject to a regular, planned review
that can lead to repeal or
reaffirming in the same or a
modified form – can be a valuable
tool to avoid rules becoming
disconnected from the reality of
task demands.

13 In activities where people have to
work together, there is a stronger
case for a more central (group or
system level) formulation of rules,
so that each individual operates
predictably for the others. Typical of
these are traffic systems, shared
sites, eg construction and
maintenance, emergency situations. 

14 Where different groups and
organisations operate together in
an activity, there is an added need
to integrate their rule systems. This
requires considerable discussion and
negotiation to co-ordinate the steps
in the rule management process, as
well as to identify and resolve
conflicts in objectives and priorities.
It may also require agreement on
harmonised rules that are less than
ideal for any one organisation or
group.

15 The rule set (safety manual) needed
by an auditor to assess the
effectiveness of the safety
management system (SMS) will be
completely different from that
needed by an operator – novice or
expert – at the sharp end. The
design of the two rule sets needs to
be co-ordinated so that the SMS
stays up to date, although the
form, structure and size of the two
sets will be completely different.



The rule management process
Figure 1 summarises the rule
management process. We assume that
most users will start with an existing
organisation or activity along with a set
of existing rules that they’re in some
way dissatisfied with. They may feel
there are too many rules, that they’re
not fully applicable or consistent, that
they’re continually violated, that they
don’t protect against all the risks they
should, or that the rules can’t be found
when needed. Users in such a situation
should start with box 1. This is
probably also the best starting point
for those with a rule management
system they want to benchmark with
good practice.

Those who have a clean sheet of
paper, with a new process or activity,
should start at box 6 and go through
to box 9 and then box 4, until they
reach the point where the rules are
being used in practice and they join
the first set of users. Box 6 as an entry
point applies both to those who devise
rules for a process which has none up
to now, and to anyone faced in
practice with a situation they have no
rule for and have nobody to devise one
for them. Starting there can result in a
more radical review of the reasons for
having rules, the alternative risk control
measures there can be, and the
complete design and structure of the
rule system.
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Figure 1: The rule management process

Existing 
processes with 
existing rules

1 Monitor individual
and group use of rules
and give feedback

4 Execute rules and
deal with 
exceptions

2 Evaluate rule 
effectiveness, errors, 
violations, exceptions

3 Enforce use of
good rules

6 Define processes,
risk scenarios and 
controls for the 
activity, based on
analysis of practice.
Decide which 
controls need rules 
developed and define
their users

7 Develop and write
appropriate rules

9 Communicate
and train in rule
use and adaptation

8 Test and approve
rules and store in 
organisational
memory

Proposed new
processes or 
existing processes
needing rules for
the first time

5 Redesign or scrap
bad or superfluous
rules



1 Monitor individual and group use of
rules and give feedback
This step drives rule making and
improvement. It provides the essential
information about whether the current
rules and procedures are working
satisfactorily or need change. Rule
management is never finished, so this
step should be repeated at regular
intervals. This step considers the gap
between rules and reality, and the need
to adapt rules to meet the diversity of
local conditions. It’s an important part
of the core task of every supervisor and
manager.

Rule users are often not aware that
their behaviour now deviates from
what they believe they learned and
what they think they perform.
Observations, supported by video or
photographic material – if everyone
concerned agrees and if it has been
cleared with bodies such as unions or
works councils – can confront them
with this discrepancy and drift in
behaviour, and make them aware of
the need to comply again.

Monitoring requires interaction
between rule users, supervisors and
rule makers. The skills of supervisors in
encouraging reporting and discussion,
and coaching frontline staff, are crucial
to the success of this step. Monitoring
can include:
- observing work in practice, with

discussion of any deviations from
current rules; observation may be
by colleagues or supervisors,
depending on what fits the
organisational culture, and may be
part of a formal behavioural
auditing programme

- reports through formal or informal
incident reporting or suggestion
schemes in which workers propose
rules that should be abolished,
reviewed or replaced

- discussions about the adequacy of
rules and the issue of exceptions
held at toolbox meetings or at
training and refresher training
courses

- analysing incidents and accidents in
search of deviations from current or
assumed rules

- results from internal or external
audits

- automatic recording of behaviour
through ‘black boxes’, CCTV or
other information technology

- experiments where a group or
department ‘works to rule’ for a
short period to see which rules are
not useable in practice, which can
trigger reform.

Monitoring the rule use of lone
workers is particularly difficult,
especially if they move between areas
in a workplace. It requires particular
attention to self-monitoring and
discussion.

Where different organisations work
together and their rule systems
interact, monitoring needs to be co-
ordinated between them, defining who
is expected or required to monitor and
correct whom.

Deviations from rules happen for many
reasons, both negative and positive.
The positive reasons are often that
there are other, more effective or
efficient ways of achieving the task
goals than those laid down in the rule
or procedure. Negative reasons may be
because of poor rules (not matching
real-life situations, or poorly
formulated), poor communication or
explanation of them, production
pressures, peer pressures or other
conflicting objectives, supervisors
turning a blind eye to non-compliance,
or individual factors.
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Widespread and persistent violation of
a rule is almost always a signal to
change the rule.

The discovery of violations, deviations
or exceptions, or other inadequacies in
rules, should be rewarded with praise
and treated as an opportunity for
learning and not, at least in the first
instance, be treated as a disciplinary
matter. The discovery of good
compliance with good rules should also
be praised. Feedback about the results
of monitoring has the effect of
confirming the importance of the rules
and participation in making,
monitoring and working with them.

Particular care needs to be taken with
automatic recording equipment and
recorded observations. Any such use
would need to be cleared with
employee representatives (trades union,
works council, or other relevant
bodies). Rules need to be agreed for
the use of any such data, their
confidentiality, how long they’re kept
and so on.

Accident and incident investigators
should have a clear goal of assessing
whether rules can be simplified or
scrapped, in order to counterbalance
the tendency for the result of such
investigations to be an increase in the
number and complexity of rules.

Managers and supervisors have an
essential task as role models in
complying with rules.
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- A rule is conceivably not the best
way of ensuring safety in the
circumstances, as the physical
situation may strongly condition or
‘force’ deviant behaviour. In this
case it may be necessary to
redesign the work methods, tools,
machines or other aspects of the
workplace, rather than hoping that
rules, even with strict enforcement,
will overcome the ‘forcing
function’ of the situation.

- The evaluation reveals conflicts or
a lack of consistency between
different rules in the rule set for
one person or group, or between
the rules governing different
people or groups (see 5).

Deviations that are common practice
in a whole group point to the need to
address the group culture and why
the rule deviation has become so
ingrained without being detected
earlier, and whether the group is right
and the ‘deviation’ should be
accepted as appropriate behaviour.

Deviations in one or a few individuals
may point to issues of specialised
tasks, inadequacies of selection or
training, or individual tendencies to
non-compliance.

This step should also be a collaboration
between rule users, rule makers and
supervisors to find out why the rule is
being deviated from and what the
consequences are. The evaluation needs
to consider whether:
- the rule, together with other barriers,

is an effective way of controlling the
risk

- the deviation is a better method of
behaving, or at least as good for the
situation in question, which may be
an exception to the general rule

- the risk is significant enough to need
an explicit rule

- the rule is well-formulated, given the
diversity of situations it’s supposed to
cover

- the rule has been communicated,
explained and accepted.

Evaluation can have the following
outcomes:
- The rule is found to be good,

appropriate and well-formulated, and
the deviations inappropriate, in
which case enforcement is needed
(see 3).

- The deviation is justified, the risk is
relatively low, there are several
ways of achieving a good and safe
outcome that are known to the
rule users, and the rule is not
needed, in which case it should be
nominated for scrapping (see 5).

- The deviation is justified or
understandable given the
formulation of the rule, and the
rule is not adequate as it stands
and should be redesigned (see 5).

2 Evaluate rule effectiveness, errors and
violations
Evaluating rule effectiveness, errors and
violations must take into account the
extent to which rules reflect the reality
and diversity of activities in a workplace,
as opposed to the expectation that
reality and the diversity of activities
should fit the rules. The latter path
inevitably leads to exceptions, errors and
rule violations. The participation of those
at the sharp end is a crucial aspect of
rule evaluation so that the informal rules
based on shared practical experience
and tacit knowledge can be made
explicit. Building trust, however, is a
necessary organisational precondition if
this is to occur. Making tacit rules explicit
will also reveal gaps between rules and
reality that would otherwise remain
hidden and be difficult to manage. This
point is critical to achieve the goal of
reducing the number and complexity of
rules without compromising risk. Fewer
and simpler rules targeting critical
activities and their associated risks may
lead to higher levels of compliance
without compromising production or
safety. This approach will also make it
easier to enforce the use of good rules
(the next step in the process).

It’s recognised that evaluation goes on
automatically among individual rule
users and tightly knit work groups.
However, only if it’s made explicit can
the learning from it be harnessed for use
by others and the organisation.
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5 Redesign or scrap bad or superfluous
rules
Rule adaptation and redesign are core
tasks for supervisors and managers, and
ones they need to be trained and
coached in, particularly in how to
engage the participation of rule users.

Rules have a strong tendency to grow
in number and complexity over time, as
deviations and exceptions are
recognised and new risk scenarios are
encountered. This process requires
active and explicit management by
reconsidering individual rules and the
rule set at planned intervals. Rule
simplification and rule reduction should
be an explicit goal for audit and
management review. Also, integrating
safety rules with other work rules will
result in a significant reduction in the
bulk of rules and an improvement in
their relevance to each person’s specific
activity. It may be appropriate to give
rules a ‘sunset clause’ indicating the
point at which they will be reviewed
and may be repealed, renewed or
reaffirmed.

Rule simplification and scrapping
usually requires an independent
facilitator to overcome or reconcile
entrenched views.

One way to assess the relevance of a
rule could be to create experiments
where workers ‘work to rule’, a
technique used as a lever to gain
advantage in industrial disputes.
Working to rule inevitably slows down
the achievement of organisational
goals, and highlights the gap between
rules and reality. Organisations could
apply this technique to their advantage
to weed out and then revise or scrap
those rules that don’t contribute to
productivity or safety.

4 Execute rules and deal with
exceptions
This step is the proof of the
effectiveness of rules and procedures
and requires that all the resources
necessary for rule execution must be
available at the appropriate time and
place.

Exceptions to rules are the norm in
any work situation: there are very few
‘golden rules’ that have no
exceptions. Rule users, therefore,
always need to exercise some
discretion and the rule management
system needs to have an explicit
function to adapt to those exceptions.
It’s important to avoid both over-
compliance with bad rules and non-
compliance with good ones.

Rules often have to cover a diverse
range of situations, some of which
require adaptation of the rule or
exceptions from it. These need to be
managed by one or more of the
following:
- giving frontline personnel the

option to modify the rule or decide
on an exception – if so, they need
training and supervision on how to
exercise their discretion

- providing a more expert person
(supervisor, system expert) or
electronic support system who or
which is available at all relevant
times to propose or agree a
modification or exception

- arranging for that support system
within the work group.

3 Enforce use of rules
If rules are good, they must be
enforced in order to confirm their
value. This enforcement of good rules
can be through:
- social control, consisting of a work

group reinforcing each other’s
behaviour

- supervisory or management ‘pats
on the back’ for rule compliance.

If good rules are not complied with,
non-compliance needs to be
uncovered and dealt with so that
supervisors and managers (and
regulators) don’t turn a blind eye to it.

The first response to non-compliance
with good rules should be to
communicate again why the rule is
necessary and why the non-
compliance is not as safe. Another
option is to demonstrate that the
deviation does not win anything
significant in other ways (time, effort,
quality, approval and so on).

Disciplinary action for non-compliance
with good rules should be used as a
last resort, once it’s clear that the
non-compliance doesn’t have any
convincing justification. The
disciplinary action should be
proportionate and progressive, and its
structure should be known in
advance. It may extend first to
progressive warnings and finally to
dismissal in the case of persistent non-
compliance with rules that have
significant consequences (see ‘golden
rules’ below, at step 7).
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6 Define risks and controls and the role
of rules in them
The purpose of this step is to challenge
the whole reason for rules and to ask
the question: are rules really necessary,
or are there other, better ways of
controlling the risks?

To develop new rules or modify or
scrap bad ones, those involved must
have a good understanding of the risks
to be controlled and the part that
behavioural guidance can or should
have in controlling them. This depends
on good risk assessment, covering the
full range of situations that will be met
with in reality. The involvement of rule
users is essential to achieve full
coverage, especially in relation to
understanding non-normal operation
and the transitions between states such
as production, degraded operations,
maintenance, repair and emergencies. 

Risk assessments should be
documented and remain available as
explanations of what those risks are,
under which circumstances (scenarios)
they arise, and how they’re expected
to be controlled. The reasons given for
the rules that are arrived at should be
recorded and be available for training
current and future users, and to inform
people coming along later to modify or
update the rules.

A risk control hierarchy should be
applied to the choice of risk controls,
under which eliminating hazards or
controlling them by technological
barriers is preferred over a reliance on
human behaviour.

A valuable default position to adopt is
that no written rules should be made
unless there is a strong argument for
them being essential. Alternatives are
communication and training to
internalise behaviour patterns, social or
supervisory control to enforce agreed
behaviour, and better design of
processes that may negate the need
for rules. A decision to rely on social
processes for the control of behaviour
rather than rules will have implications
for leadership, culture and trust in the
organisation. Not only will workers
need to develop trust in one another’s
knowledge and experience, but there
will need to be a bond of reciprocal
trust between workers and
supervisors/managers. This means that
the organisation will need to
understand which supervisor/manager
behaviours engender trust in the minds
of the workers, so that tacit knowledge
regarding how work is performed can
be brought to the surface and be
shared to better understand and
manage the gap between rules and
reality. 

When rules have been decided on as
essential elements in risk control, their
objectives need to be defined carefully,
as well as who will be their users and
who will own, monitor and adapt
them.

7 Develop and prepare appropriate
rules
What is appropriate will depend on the
user. Potential users should be defined
and may be:
- ‘Operators’ at the frontline of a

hazardous process or activity
controlling it in normal situations,
or in abnormal or emergency
conditions. Easily accessible written
rules are more necessary for
abnormal and emergency
conditions, if that is at all possible
given the time constraints for
action. If not, a very high
investment in simulator training or
other intensive means of practising
is needed. Normal training and
practice can deal with the common,
normal situations. Operators vary
from experienced professionals and
trades people to largely untrained,
temporary staff. The latter need
more detailed and explicit rules
than the former, who internalise
their own complex of nuanced
rules through long experience.

- Managers who need to understand
the rules that should govern both
their own behaviour, to keep
themselves safe, and the behaviour
needed to give a good example to
their staff and to influence staff’s
behaviour.

- Managers and safety professionals
who evaluate the safety rules of a
whole system or activity, to assess
whether all risks are controlled.

- Auditors or regulators who assess
whether all risks in an organisation
or site are controlled.

The last two users require a
completely different set of rules and
their formulation from the first two.
Operators need rules that are short,
simple and easily available. Evaluators,
regulators and auditors need the
organisational memory or ‘instruction
book’ for the safe operation of the
activity or organisation that should be
contained within a (written) SMS, and
should therefore be extensive and
exhaustive. Specific resources need to
be available and used promptly to



keep the organisational memory rules
up to date with reality as the plant
and processes are modified.

A choice should be made as to which
level (goal, process or action) a rule
should be written. Rules must match
the situation and the user, eg action
rules for emergency situations and
inexperienced users; process rules or
goals (or no written rules) for
experienced and professional users;
and process rules for unpredicted or
unusual situations (which, under
certain conditions, may include
emergency situations).

Rule makers should concentrate on
devising rules to help frontline
personnel navigate within the safe
envelope of operations, coping with
the diversity of reality, rather than
hoping to define only one way of
acting safely that will be appropriate
to all situations. It may be suitable to
formulate rules as guidance or as an
appropriate way to behave, unless the
competent operator knows an
alternative that is at least as safe and
achieves the objective. 

Making rules requires four sorts of
expert: 
- operators with expertise in the

reality of operational situations 
- designers who are well-versed in

the capabilities of the technology
- safety professionals with an

overview of unwanted
consequences

- writers with the skills to formulate
rules clearly and unambiguously. 

All experts need to be aware of the
extent and limits of their expertise.

Rules work best for high-risk
situations and those occurring
relatively rarely, but still predictably.
They work badly in situations with low
perceived risk, requiring either extra
effort to convince people that the risk
is higher than perceived, or a decision
not to use written rules in such
situations.

Written rules need to be clear,
unambiguous, and be adapted to the
reading age and language of the user.
They should also be available for
consultation when required. Pictures
and diagrams can work well in many
cases, especially for non-native
speakers or those with a low reading
age.

Rule makers need to identify whether
rules are mandatory and must always
be followed, or are advisory and may
be adapted, and if so, by whom. If
there is a conflict between two or
more rules, they may also need to
indicate which rule takes precedence.

Golden rules?
A number of organisations
experiment, or have experimented,
with defining a small number of
behavioural rules as ‘golden rules’
which should never, under any
circumstances, be broken. Breaching
them, therefore, results in severe
penalties, up to the level of summary
dismissal. Rules that have been put in
this category need to be specific,
simple and related to significant risk.

They include:
- wearing seatbelts at all times
- not driving with more than a

permitted level of alcohol in the
blood

- engaging the handbrake and
removing the keys when getting out
of a vehicle

- not using a mobile phone when
driving

- earthing a tanker when unloading
- wearing personal protective

equipment in defined areas
- not carrying ignition sources in

chemical plants or potentially gas-
filled mines

- not smoking inside buildings or
other designated ‘no smoking’ areas

- ‘breaking’ a shotgun when not
actually shooting with it

- using fall protection when working
above a defined height

- placing approved barriers to cordon-
off work areas from the public

- determining the presence of
underground services before digging

- using a permit to work or other
work authorisation for all work

- not disarming or disabling safety
devices without explicit permission

- tying all ladders before using them.

Issues which arise with this approach
include:
- are all the terms used in the rule

defined in a way that is not open to
dispute?

- are there really no conceivable
exceptions to the rule?*

- is there a process in place that can
handle any claimed exceptions,
should they arise?

- are all the ‘operators’ and
supervisors convinced of the value
of these golden rules, so that they
won’t try to subvert them?

- does the designation of some rules
as ‘golden’ devalue other rules as
somehow less important?

12

* For example, there are legal definitions of types of driver and of circumstances where the wearing of seatbelts is not mandatory – see
www.gov.uk/seat-belts-law/when-you-dont-need-to-wear-a-seat-belt. Companies might decide that some of these legal exemptions are not to be
endorsed by their own rule set, but would need to be prepared as to how to handle the medical exemptions. Doubtless some of the other
proposed ‘golden rules’ have comparable reasonable exceptions, which readers can pass an entertaining time attempting to specify.
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8 Test and approve new rules,
including storage in organisational
memory
Testing and approving rules is a core
task of rule users and their supervisors.
It should be done by people who did
not participate in the rule-making
stage, to ensure fresh eyes and an
independent check.

This test needs to examine whether:
- specific rules are practicable and

cover all anticipated circumstances
- the new rules are compatible with

existing ones, including with legal,
regulatory and contractual
requirements

- the rules can be understood by all
potential users

- the risk of changing existing rules is
balanced against the advantages of
the new rules.

Explicit criteria for testing the rules
should be defined and used.

An organisation needs to have a place
to store agreed rules to form its
organisational memory. This store must
contain the reasons for the rules,
where they do and don’t apply, who
owns each and keeps it up to date,
and when and how it’s monitored and
changed. It must be kept up to date by
a designated person, usually the safety
professional if there’s one in the
organisation.

The organisational memory store is for
the use of regulators and auditors so
that they can assess the overall risk
control system of the organisation, as
well as safety professionals and trainers
so that they can develop and
implement the risk control system. It’s
not for the frontline risk controllers of
the risks themselves.

9 Communicate and train in rule use
and adaptation
Communication must aim to get the
information about rule change to all
relevant staff and make sure that they
take it in. The organisation’s intranet
and other internal communication
media, toolbox talks and other briefing
meetings are possible channels of
communication.

For particularly significant rule changes,
it may be appropriate to conduct an
examination of the new knowledge
and behaviour.

This step explains the ‘why’ of rules,
which may not be written into them,
except in the organisational memory
store. This is particularly important in
communication and training about
changes to existing rules, which will
have to be unlearned and the new
learned.

Refresher training is an appropriate
place to discuss the effectiveness and
appropriateness of rules and
procedures.

It’s important to train both ‘operators’
and supervisors/managers in how to
adapt the rules to different real-life
situations, as well as to train them in
rule use for ‘normal’ situations. 

Supervisors need training in the
coaching role they have in rule
monitoring, adaptation and redesign.
The development of key performance
indicators for supervisors should reflect
their role in rule and procedure
management, by incentivising
behavioural observation, dialogue,
toolbox talks, inspection and auditing.
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An intervention plan for improving
the management of safety rules
The purpose of this intervention plan is
to outline, in general terms, the steps
an organisation could take to review
and revise its approach to the
management of safety rules, with the
goal of reducing the number and
complexity of rules. Underpinning the
plan is a good practice approach to the
management of safety rules, including
a set of principles for continually
challenging and revising the need for,
and quality of, safety rules.

There are five steps along the road to
good practice in the management of
safety rules, as shown in Figure 2.
Actions for each step are also
proposed.

Step 1: Establish a need and identify a
champion
Define what the objectives of the
intervention are. Are there problems
with current safety rules and their use?
If so, what are they? Are the rules
regularly bent or violated? Have the
rules been reviewed and updated in
the past few years?

Senior management should identify a
manager to champion the process of
improving the management of safety
rules. This action will underpin your
organisation’s commitment to health
and safety and may have a positive
impact on safety culture.

Step 2: Establish current practice
To improve organisational learning, it’s
important to find out if any gaps have
developed between the current rules
and practice. To make any gaps visible:
- use the framework for rule

management as a template to
review how your current safety
rules have been developed and are
being kept up to date. Does your
organisation’s current approach to
the management of safety rules
reflect the good practice
summarised in the framework for
rule management?

- find out what workers, supervisors
and managers think about current
safety rules, which ones they think
are not realistic, and why

- talk to frontline staff about how
they carry out their work on an
everyday basis and how they cope
with what they regard as exceptions
to rules or situations where rules
don’t apply

- review accident and incident
records for examples of rule
violation

- identify gaps and the reasons for
them.

Identifying gaps provides the basis for
planning the next steps and targeting
those aspects of rule management that
are causing problems and need
changing.

Step 1
Establish a need
and identify a
champion

Step 2
Establish current
practice

Step 3
Introduce key
elements of rule 
management

Step 4
Select a pilot
area and
implement

Step 5
Evaluate and
extend to other
areas

Figure 2: A five-step intervention plan for managing safety rules
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Step 3: Introduce key elements of rule
management
You can introduce the key elements of
the rule management process through
a programme of structured awareness
sessions for workers, supervisors and
managers. These sessions should
provide an overview of the principles of
rule management and the rule
management framework, and stress
the importance of workers’
participation in reviewing, revising and
discarding safety rules based on their
knowledge and experience of everyday
work. In some organisations, it will be
important to get union representatives
on board. The role played by
supervisors in some organisations will
change from a telling and directing
style to a participating and supporting
one.

Step 4: Select a pilot area and
implement
Choose one area of the organisation to
pilot the programme. This will allow
you to evaluate the programme’s
effectiveness before extending it to
other areas. There are a number of
ways to identify a pilot area, eg
accident records, a history of rule
violations or enthusiasm for
participating in the process. Once a
pilot area has been identified, set up a
working group consisting of
supervisors and workers to challenge
the existing safety rules and identify
rules that could be deleted or changed.
This needs to be supported by safety
expertise and writing skills. The
principles of rule management and the
framework for managing safety rules
should inform this process.

The outcome of this step will be an
agreed set of revised safety rules and
method for dealing with exceptions.
Once agreed, workers need to be
trained, and the new rule set put into
practice. Supervisors also need to be
trained in their new roles.

Step 5: Evaluate and extend to other
areas
To evaluate the effectiveness of
changes to the rule set, you need to
evaluate it at regular intervals. In the
first six weeks or so, talk to workers
every fortnight about their views on
the new rules and how relevant they
are to their everyday work. A medium-
term evaluation should held monthly as
part of your existing consultation and
communication processes, including
safety committee meetings and toolbox
talks. Feedback must be recorded
systematically, and the rule set revised
to reflect feedback. Once workers see
that the rules are effective in practice,
you can extend the programme
process, including learning from the
pilot process, to other areas of your
organisation.
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IOSH publishes a range of free

technical guidance. Our

guidance literature is designed

to support and inform

members and motivate and

influence health and safety

stakeholders.

Business risk management –
getting health and safety firmly on
the agenda
Increasingly, organisations are taking a
holistic approach to managing risk and
this represents both a challenge and an
opportunity for health and safety
professionals. If you’re unfamiliar with
the principles and language of business
risk management (BRM), you may be
marginalised and left behind. If you
understand and apply its principles – and
can communicate with other business
disciplines – you have the opportunity to
be more effective. Well-informed health
and safety professionals are more able to
make the case for considering health
and safety risks within the wider context
of business risk.

This document aims to help health and
safety professionals to understand the
concept of BRM and where managing
health and safety risks sits within the
business risk framework. It also
encourages practitioners to use this
knowledge to influence the decision
making process.

If you have any comments or questions
about this guide please contact Research
and Information Services at IOSH:
- t +44 (0)116 257 3100
- researchandinformation@iosh.co.uk

PDF versions of this and other guides
are available at www.iosh.co.uk/
freeguides.

Our materials are reviewed at least
once every three years. This document
was last reviewed and revised in
March 2014.

http://www.iosh.co.uk/freeguides
http://www.iosh.co.uk/freeguides
http://www.iosh.co.uk/freeguides


Business risk management (BRM) is a
strategic process which helps and
supports decision making at both
strategic and operational levels in an
organisation. Improved understanding
and management of all risks likely to
affect the organisation will lead to
better performance and competitive
advantage, especially when hazards
and threats are identified, and the risks
assessed and controlled, in the same
way as for opportunities and rewards.

BRM may therefore be defined as ‘the
eradication or minimisation of the
adverse effects of pure and speculative
risks to which an organisation is
exposed’.

Note that ‘pure’ risks can result only in
preservation of the status quo or loss
to the organisation – for example
injury, disease, damage or death.
‘Speculative’ risks may result in either
gain or loss – as in the phrase
‘speculate to accumulate’. Hence BRM
is used in organisations to:
- consider the possible impacts of

foreseeable significant risks on the
organisation’s performance

- respond appropriately to internal
and external changes in risk
perception

- devise strategic options for
eliminating or controlling all
significant risks and their impacts

- link these options to the general
decision and control framework
used by the organisation.

The requirement for a BRM approach
is highlighted in the Turnbull
Committee’s guidance,1 which requires
organisations listed on the UK stock
market to identify, record and manage
their significant risks in a suitable
manner. Systems for regular review of
risks and review or amendment of
internal controls must be in place,
together with statements in company
annual reports confirming the
effectiveness of these systems. 

Health and safety hazards and
controls are included where they
represent significant operational and
compliance risks within the scope of
Turnbull. Often such risks are
associated with wider financial and
reputational losses, such as those
sustained by BP and Lehman Brothers.
Also, under the Statement of
Recommended Practice (SORP),2

trustees of charities must state the
controls in place to minimise
operational and financial risks.

Effective internal controls safeguard
stakeholder and shareholder investment
and organisational assets, especially
when they are risk-based and embedded
into the organisation’s management
systems – in other words, built in, not
bolted on. The growth of socially
responsible investing indices (eg
FTSE4Good) allows potential investors to
choose organisations that demonstrate
good corporate social responsibility3 and
this includes their health and safety and
environmental performance.

In essence, a BRM process therefore
highlights the importance of risk
assessment and control to the board and
senior management of organisations,
and ensures that both cost and risk are
taken into account when management
decisions are taken and implemented.
Making sure that all significant corporate
risks, including health and safety risks,
are effectively managed is an essential
part of the role of directors or their
equivalents.

1 Overview
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IOSH’s vision is ‘a world of work which
is safe, healthy and sustainable’ and its
mission clearly states that it champions
‘pragmatic, risk management, based
on professional advice’. 

Figure 1 shows how IOSH’s vision and
mission supports the BRM process and
demonstrates how it’s evolved along
with IOSH since 1945.

The model highlights: 
- the historical development of BRM
- the ‘speculative’ and ‘pure’ risks in

overall organisational management
– corporate governance

- the fluidity of elements of BRM
- that health and safety and

environment are integral to BRM 
- the role for health, safety and

environment professionals in BRM. 

The model clearly demonstrates that
health and safety management is an
integral part of BRM. The model also
indicates that business risks should be
treated as a whole rather than on a
piecemeal or compartmentalised basis.
It’s vitally important – using the holistic
approach – to recognise the
interrelationships and impacts, both
positive and negative, of the various
types of pure and speculative risk.
Managing health and safety risks
should never be undertaken in
isolation, because poor health and
safety management can have a
negative impact on other business
risks, such as brand, reputation,
insurance, business continuity and
financial wellbeing. This is one reason
why some organisations integrate their
health and safety management systems

with those used to manage
environmental impacts or quality,
which are other key factors affecting
the reputation, and thus the ultimate
success, of the organisation.  

The evolution of holistic BRM has seen
the bringing together of loss control
(risk reduction), insurance (risk
transfer), good corporate governance,
and formal integration of systems. This
clearly demonstrates the value of
health and safety professionals making
functional alliances with other
departments.

2 Health and safety and the holistic approach to BRM

Figure 1: The
development of
BRM since 1945
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The BRM process comprises
identification, evaluation and control,
plus the monitoring, audit and review
stages common to all effective
management systems.

There are many techniques available
for risk identification (typically referred
to in the health and safety context as
hazard identification), most of which
are well known to the health and
safety profession, for example: 
- application of standards4,5

- checklists, inspections and audits
- workforce involvement and

consultation
- accident and loss investigations
- task analysis
- scenario planning
- stakeholder consultation.  

Organisations with mature health and
safety management but limited
experience of wider BRM issues can
adapt their existing health and safety
processes and recording format to cover
other key risks – this is an example of
the integration described in section 2.
Health and safety professionals can
contribute to techniques such as SWOT6

(strengths, weaknesses, opportunities,
threats) and PESTLE7 (political, economic,
sociological, technological, legal,
environmental) analysis, Porter’s Five
Forces8 and the European Foundation for
Quality Management model,9 which
your organisation may already be using. 

Risk evaluation (or measurement) can
be based on economic, social and legal
considerations, together with the
probability and frequency of each
occurrence and the severity of the
outcome of the event being assessed.

Risk control strategies may be classed
into four main areas (see Figure 2 on
page 04):
- Risk avoidance involves the

conscious decision by an
organisation to avoid a particular
risk by discontinuing the operation
producing that risk.

- Risk retention involves managing
the risk within the organisation,
with any loss arising from poor risk
management being totally financed
from within. This option may be
followed consciously or
unconsciously – it’s what happens if
risks aren’t fully identified.

- Risk transfer involves the legal
assignment of the costs of certain
potential losses from one party to
another. The most common way of
doing this is by insurance, but other
forms of contractual risk transfer
include sales contracts and
employing third parties, eg
contractors.

- Risk reduction involves the ongoing
management of risk in the
organisation by implementing a
programme designed to protect the
organisation’s assets from wastages
caused by accidental loss. The
components of such a loss control
programme should include: 
- occupational safety, health and

hygiene
- environmental protection
- damage control
- transport risk management
- fire prevention and control
- security, anti-fraud and anti-

terrorism measures
- IT systems protection
- personnel and competence

retention
- product or service safety and

quality assurance
- public safety and liability
- business continuity.

During the later monitoring, audit and
review processes:
- the risk controls should be

monitored for their effectiveness
- the identification and evaluation

processes should be reviewed
regularly and whenever significant
change occurs

- the BRM process should be audited
periodically to make sure
weaknesses are identified and
addressed and to enable continual
improvement.

3 Key elements of the BRM process



IOSH believes it’s important for health
and safety professionals to build links
and to co-operate with others involved
in the BRM process. As noted in
section 3, this may include using tools
and competences originally developed
to support good health and safety
management, adapted to add value in

the wider BRM context. We encourage
IOSH members to develop an
understanding of the language and
tools used by business managers and
to take every opportunity to make sure
that significant health and safety and
environmental risks are firmly on their
organisation’s BRM agenda.

4 IOSH’s position
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Risk acceptance
or retention

Risk reduction
or control

Risk avoidance Risk transfer

Figure 2: Principal risk management strategies
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Abstract
This report details a study which was commissioned by IOSH to provide a detailed systematic
international review of the research literature and other information currently available concerning
the nature of supply chain relationships, the factors that shape them, and their role in influencing
health and safety management and standards among supplier organisations. Its findings, while
highlighting the general lack of research evidence on the health and safety effects of supply chains,
indicate that such chains frequently generate adverse consequences in supplier organisations and
relatively rarely encompass attempts by buyers to influence positively how health and safety is
managed within them. They further suggest that initiatives of this type are most likely to occur where
they are seen to support the business interests of buyers and, in particular, when external economic,
social and regulatory pressures serve to generate ‘reputational risks’, and that the success of such
initiatives depends on their encompassing adequate mechanisms for supervising and controlling
supplier compliance with them. The report ends by detailing a set of propositions regarding the
health and safety-related dynamics of supply chains that merit further empirical exploration and by
putting forward suggestions as to how these could most usefully be investigated through future
research.   



Executive summary 
This report details the findings and conclusions of a study which was commissioned by IOSH to
provide a detailed systematic international review of the research literature and other information
currently available concerning the nature of supply chain relationships, the factors that shape them,
and their role in influencing health and safety management and standards among supplier
organisations. 

In line with this research agenda, the study encompassed the following elements:

• a wide-ranging review of the international research literature on the economic, social and
regulatory relations of supply, in order to understand the factors that help to determine how they
can be expected to influence health and safety management practice and performance

• a parallel review of the theoretical and empirical literature, shedding more direct light on how
supply chains act to worsen or improve health and safety management, and how they have so far
been used to act as a force for supporting the effective management of health and safety within them 

• the development, on the basis of these reviews, of a set of propositions concerning the nature of
supply chain influence on health and safety, and its implications for regulation, inspection and
control, that take into account the economic, social, organisational and regulatory constraints and
facilitators identified by the literature

• the identification of further research that could be undertaken to test the validity of these
propositions.

Three methods were used to identify relevant literature: 

• the design and implementation of searches of appropriate databases
• follow-up of potentially relevant references listed in the literature thus identified
• identification and inspection of relevant ‘grey’ sources of literature.

Overall, these three processes revealed a remarkable lack of systematic and rigorous evidence on how
the internal dynamics of supply chains affect health and safety management and performance. In
doing so, they therefore also revealed a marked disjunction between official policy pronouncements
on how supply chains can be used to improve health and safety standards and the evidence base
which exists to support such pronouncements.

Insofar as evidence on the health and safety effects of supply chains was identified, it took three main
forms:

• analyses which explore – conceptually and on the basis of secondary evidence – the potential for
outsourcing, and hence supply chains, to have adverse health and safety effects

• empirical findings which shed light on the propensity for workers employed in subcontracting
organisations, or in jobs commonly associated with the growing use of outsourcing, to experience
work-related ill health and injuries

• empirical explorations of how the operation of supply chains in particular sectoral settings affect
the working conditions of those who work for supplier organisations.  

These sources of evidence, both individually and in combination, provided considerable support for
the view that the dynamics of supply chains frequently lead to adverse health and safety effects. They
further indicated that these effects were intimately connected to the way in which such dynamics
serve to exert downward cost pressures on suppliers, thereby leading them to adopt more intensified
and casualised employment regimes, and, more generally, act to engender poorer quality and more
fragmented health and safety management arrangements.

At the same time, the research reviewed indicated that such negative, ‘indirect’ effects can occur
alongside attempts by those at the head of supply chains to influence ‘directly’ and improve how
health and safety is managed by suppliers. Such attempts to improve health and safety management in
supplier organisations were found to vary in terms of their form and foci; they encompassed, for
example:

• procurement strategies that used health and safety standards to select contractors
• certification schemes aimed at ensuring the competence of contracting organisations and those

working for them
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• the imposition of requirements relating to the more general management of health and safety,
including the use of risk assessment and communication on multicontractor/subcontractor work
sites. 

They were also found to differ in terms of their level of operation, with some operating on an
industry or sector basis, and others at the level of individual contracting organisations or, as in the
case of construction, of individual projects.

In general, systematic evidence regarding the impact of these types of initiative was found to be
lacking. A limited number of examples were, however, identified where they had been demonstrated
to have positive effects on standards of health and safety management and performance. In these
cases, a central feature of the initiatives concerned was their incorporation of internal regulatory
arrangements, whereby suppliers (or buyers, in the case of supply chains involving the provision of
hazardous substances) were subjected to meaningful processes of supervision and control. 

More generally, the research reviewed suggested that the precise effects of supply chains can vary,
even within the same sector, as a result of differences in such factors as the attitudes and objectives of
buyers, clients and suppliers, the balance of power that exists in the relationships of supply, and the
degree to which these relationships are based on trust and mutual co-operation. However, it further
suggests that the potential that exists to use supply chains as a source of improved health and safety
is unlikely to be widely harnessed on the basis of narrow, market based business considerations alone.
The wider supply chain literature reviewed, for example, indicated that proactive, voluntary attempts
by buyers to protect and improve health and safety standards in their suppliers are likely to be
relatively uncommon, and to be concentrated in supply relationships where these standards are of
high relevance to the satisfactory delivery of the goods and services required. Meanwhile, the best
examples identified of supply chains being used to positively influence health and safety were found
in contexts where action of this type was encouraged and supported by external pressures stemming
from wider social, political and regulatory sources that create ‘reputational risks’.  

In summary, on the basis of the often limited evidence reviewed, it would seem that:

• attention accorded to health and safety-related issues by supply chain buyers varies considerably
• this variation in attention is likely to reflect differences in the extent to which:

• health and safety is managed by suppliers has implications for the effective supply of required
goods and services to buyers

• relevant pressures are exerted by legislative provisions, regulatory agencies and others
• the health and safety consequences of supply chains are influenced both directly and indirectly by

buyers
• the nature of these direct and indirect influences can vary, with for example the former exerting a

positive effect and the latter a negative one
• attempts by buyers to influence supplier health and safety management will be more effective

where:
• they are supported by adequate monitoring and penalty regimes
• they occur in a supply relationship which is relatively collaborative and trust-based

• such collaborative and trust-based relations are more likely to exist where:
• buyers and suppliers have worked together satisfactorily for a relatively long period
• the wider institutional context supports them 
• there is some form of regulatory scrutiny in place

• attempts by buyers to influence supplier health and safety management will be less successful
where:
• they are seen to clash with the business interests of suppliers 
• the risks of failing to comply with them are seen by suppliers to be relatively low

• regulation of supply chain relations can take various forms but, regardless of form, there are
implications for both internal and external inspection and auditing of compliance that are likely
to present challenges for traditional strategies in this respect.

It is, however, acknowledged that, while these concluding propositions are supported by existing
research evidence, the current evidence base is insufficient to provide a sound and rounded
understanding with regard to:

• how far the operation of modern supply chains should be viewed as problematic in health and
safety terms



• which types of supply chain are more or less supportive of effective health and safety management
within them

• the factors that act to influence standards of health and safety management and performance in
such chains

• the need that exists for policy initiatives to improve how health and safety issues are addressed in
supply chains

• which parts of the economy initiatives of this type should focus on
• how far such initiatives should involve legal requirements, as opposed to voluntary undertakings 
• more generally, how initiatives in the area can be best designed and most effectively implemented.

The report therefore ends by highlighting the need for further empirical research to explore the
validity of the above propositions. It suggests that this research should take a case study approach
and encompass investigation of:

• types of supply chain activity that differ significantly in terms of the likely business criticality of
the health and safety issues within them

• buyer–supplier relationships that vary with regard to their length, the distribution of power within
them and the degree of mutual dependency they embody

• buyer demands on suppliers that vary in terms of the intensity and relative importance of price-
based considerations

• buyer–supplier relationships that differ with regard to the presence or absence of attempts by the
buyer to influence the supplier’s health and safety management, and the nature of such attempts

• the role of regulatory scrutiny in all these relationships.
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1 Introduction 
This introduction has three purposes. First, it will describe briefly the aims and objectives of the study
that formed the basis of this report. Second, it will contextualise these aims and objectives in relation
to recent developments in the role of supply chains in the United Kingdom’s economy and the policy
issues and concerns that have evolved as a result. Thirdly, it will introduce the reader to the way in
which the rest of the report is structured and hence what follows.

Aims and objectives of the study
This report was commissioned by IOSH with the overall aim of developing a detailed, systematic
international study of the research literature and other information currently available concerning
supply chain relationships, the factors that affect them and their role in influencing health and safety
management and standards within them. This aim, in turn, was intended to involve an exploration of
how the operation of supply chains affects the health, safety and wellbeing of workers, the impact of
initiatives aimed at using such chains to protect and enhance levels of health and safety management
and performance, and the implications that findings in these two areas have for regulatory strategies
and policies.

Within these overall aims, the more specific objectives of the study were to:

• undertake a wide-ranging review of the international research literature on the economic, social
and regulatory relations of supply, in order to understand the factors that determine how they are
likely to influence health and safety management practice and performance

• carry out a parallel review of the theoretical and empirical literature to shed more direct light on
how supply chains act to worsen or improve health and safety management, and how they have
been used so far to act as a force for supporting the effective management of health and safety
within them

• develop, on the basis of the above reviews, a set of propositions concerning the nature of supply
chain influence on health and safety and its implications for regulation, inspection and control
that take into account the economic, social, organisational and regulatory constraints and
facilitators identified by the literature

• outline further research that could be undertaken to test the validity of these propositions, while
also addressing key weaknesses identified in current evidence concerning the health and safety
implications of supply chains.

Background context
While both private and public sector organisations have always needed suppliers and have themselves
been suppliers of products and services, current business and organisational practices have tended to
increase the importance of supply chains in national and global economies. It is also clear that a
range of wider economic and regulatory factors has influenced the evolution of these practices. These
have included: 

• developments in information technology and logistics
• the rise of neoliberal economic, political and regulatory strategies
• the related withdrawal of the state from command and control regulation
• a reduction in the power and influence of organised labour
• a weakening of the traditional employer–employee contractual relationship as the legal basis of

paid employment
• the more generally increasing prominence of so-called ‘porous organisations’ and flexible work

patterns.

As businesses increasingly try to manipulate features of supply chains to improve their profitability,
efficiency and market position, the question of what happens to the health and safety of workers
affected by these strategies has become the focus of increasing attention and debate. This can be seen
to encompass two rather different strands of analysis.

On the one hand, there exists a body of research literature on what can be generally described as
‘supply chain effects on health and safety’, which details a range of outcomes that make for poorer
working conditions and which are seen as the ‘indirect’ consequences arising, in the main, from the
manipulation of price and delivery conditions by those in powerful market positions in supply chains,
and from the complex and fragmented webs of relations between contractors and subcontractors
engaged at the same work sites. 

Understanding the role of supply chains in influencing health and safety at work  9



On the other hand, within this overall picture of research identifying negative supply chain effects on
workers’ health and safety, in some of the same studies there is an acknowledgment that the economic
relations involved may in certain circumstances support improved health and safety arrangements for
individuals or organisations in dependent relationships in supply chains, as a result of the ability of
powerful supply chain actors to require their suppliers to adopt certain specified policies and
practices. These potential so-called ‘direct’ effects have not escaped the attention of national
regulators and policy makers, who are faced with developing strategies for achieving and maintaining
compliance with health and safety standards and protecting workers in a rapidly changing economy.
They have, for example, become increasingly prominent in policy rhetoric concerning ways of
reaching, supporting and sustaining good health and safety practice in small firms, among contractors
and subcontractors, and in relation to the safe use of hazardous substances and machinery. They also
feature extensively in public relations pronouncements concerning corporate social responsibility and
fair trade arrangements, especially among companies engaged in global commerce.

But previously published research that offers explanations of the potentially positive direct effects of
supply chains on health and safety has mostly been narrowly conceived, with a focus on
demonstrating the power of business imperatives to influence economically dependent supply chain
participants to improve health and safety management in quite restricted situations. In particular, they
have largely ignored the more complex discussions of structure and influence in economic
transactions and relationships of supply that can be found in the wider management and social
science literature; similarly, they have taken no account of relevant discussions on the changing nature
of regulation that feature prominently in recent and current socio-legal studies of forms of regulatory
intervention in the economy. As a result, they seldom offer a serious analysis of the preconditions for
the effects they describe and have had little to say about the sustainability or transferability of the
initiatives they mention to other operational contexts. 

Major doubts therefore surround the validity and appropriateness of policy rhetoric and prescriptions
concerning the role that supply chains can play in maintaining and enhancing standards of health and
safety management and protection among organisations within them. These problems, in turn, create
a clear need for such pronouncements and prescription to be more rigorously located and evaluated
in the context of what research evidence tells us about the conditions under which supply chains may
support attempts to improve health and safety management, what factors influence the success of
such attempts, and how initiatives of this type can most effectively be encouraged. Meanwhile, it is
apparent that the rather disparate evidence which sheds light on the negative, indirect, effects of
supply chains itself needs to be more systematically analysed in order to gain a more rounded, and
deeper, understanding of their nature and causes, and what can be done to ameliorate them. 

These inevitably somewhat interrelated tasks require, as already noted, the literature providing
specific insights into the health and safety effects of supply chains to be comprehensively examined
and analysed. But they clearly require more than this. 

The use of supply chains, as well as how they are structured and operated, are issues that cannot be
understood without a wider understanding of the business motivations of those participating in them,
the nature of the relationships subsisting between them, and the broader economic, social and legal
contexts that act to shape them. Consequently, it follows that such an understanding constitutes a
necessary building block in any attempt concerned with more narrowly examining how supply chains
do, and can potentially, affect health and safety management and performance in the organisations
which comprise them. 

A rounded analysis of both the actual and potential supply chain effects on health and safety
therefore requires attention to be paid to sources of literature not related to health and safety, notably
in the fields of management, law, economics and employment relations. These include, for example,
those that examine why organisations choose to outsource the provision of goods and services;
explore experiences of efforts to improve labour standards in global supply chains, especially in
sectors such as textiles, food and transport; and analyse, and more generally focus attention on, the
social and economic forces underlying supply chain relationships and behaviours.   

It is against the background of these considerations that the present study has been conceived and
conducted. It is also in the light of them that its outcomes, as detailed in this report, provide a more
complete and useful understanding of the operation of supply chain relations in terms of their
business context and the construction of the social, economic and regulatory environment in which
they occur than has thus far been presented in research and writing on health and safety at work.
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This is an understanding which the authors believe is crucial to a better appreciation of the strengths
and limitations of using supply chain relationships to influence health and safety arrangements, and
to a better understanding of how future regulatory strategies can be designed most effectively both to
counter the adverse health and safety effects of supply chains and to enhance potentially positive
ones.

This said, it was recognised from the outset that the nature of the literature available for review
would be insufficient to provide an adequate, as opposed to better, understanding either of how the
operation of supply chains affects health and safety or of the potential to use them to achieve
improved health and safety outcomes. For this reason, the further objectives of the present study, as
already noted, are to derive a set of postulates concerning such effects that could usefully be tested
and explored by further empirical research.

Structure of the report 
The rest of this report is divided into five sections. Section 2 provides a short outline of how the
literature reviews on which it is based were undertaken and why they were undertaken in the way
they were. Section 3 uses wider non-health and safety literature, drawn mainly from the fields of
management studies and employment relations, to provide a theoretically and empirically informed
contextual understanding of supply chains through an examination of five main issues: 

• the growth of organisational outsourcing
• the business rationales and motivations that have led this growth
• the varying forms that supply chain relationships can take
• how such chains are managed
• the factors that influence the nature and dynamics of supply chain relations. 

These factors are explored through a consideration of four interrelated themes: 

• the institutional context in which relations are established
• the outsourcing objectives of buyers
• the extent of mutuality that exists between the risks and interests of buyers and suppliers
• the dynamics of buyer–supplier interactions.

Sections 4 and 5 review the literature on supply chains that relates directly to health and safety at
work. Section 4 concerns literature primarily on the negative indirect health and safety consequences
of business practices in which supply chain management has come to play an important part. In
doing so, the section initially examines secondary analyses which suggest that a number of features
associated with the growth of outsourcing of goods and services – such as the exportation of work
from larger to smaller organisations and the fragmentation of management control on multi-employer
work sites and in situations of labour outsourcing – have detrimental consequences for health and
safety standards. It then moves on to examine evidence pointing to an association between poorer
health and safety outcomes and employment-related features – such as increasing work intensity,
nonstandard forms of employment and reduced job security – that have been found to be commonly
associated with outsourcing, and the findings of studies that have examined the health and safety
consequences of supply chains in a number of relatively high risk sectors, including road transport,
railways, construction and the maritime industry.  Lastly, the section turns its attention to review
evidence that points to health and safety-related difficulties and challenges in supply chains involving
the provision of hazardous substances. 

In Section 5, attention is turned to the evidence for how these same business practices that have led to
poor health and safety arrangements and outcomes could also be exploited to support health and
safety management more directly. The section begins by reviewing the literature that focuses on the
potential benefits for health and safety of improved supply chain management. It then moves on to
explore some of the main examples of initiatives undertaken to secure such benefits, including
procurement policies and strategies and certification systems, and to consider the evidence on client–
contractor and supplier–user relationships in relation to these initiatives and their impact on health
and safety management and performance. Finally, attention is paid to what current research tells us
about the drivers that motivate interventions to support improved health and safety arrangements and
practice in supply chain relationships and the factors that influence their impact in practice. This is an
analysis which extends to encompass the wider literature on market regulation, both generally and
more particularly in relation to global supply chains.
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Finally, Section 6 brings together the key points emerging from the wider literature reviewed in the
Section 3 and the insights arising from the more directly health and safety-focused analyses
undertaken in Sections 4 and 5. On the basis of these lessons and insights, it also identifies a set of
propositions to be tested through further empirical research and puts forwards suggestions as to how
such research could be productively undertaken. 
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2 Methodology
This chapter outlines the methodology used to review the literature on the effects of supply chains on
health and safety arrangements and outcomes. It begins with a brief consideration of some of the
limitations of conventional approaches to systematic review in relation to the literature which sheds
light on this issue, and the decision that was therefore taken to adopt a more flexible and intuitive
approach in this study. It then moves on to outline the study’s programme of work and, in particular,
to describe in more detail how relevant literature was identified, including through database searches,
and the main strands of analysis that this literature enabled. Finally, some concluding comments are
made on the general nature and content of the literature reviewed in order to set the scene for the
detailed analyses of it provided in the next three sections. 

The limits of systematic review and its relevance to the literature on supply chains
and health and safety 
Ideally, in a review of research literature, if the purpose of reviewing evidence is to distinguish
between the forms of intervention in health and safety management that work well and those that do
not, or that may even lead to poorer outcomes, results from similar interventions need to be brought
together. They should then be assessed and those that are of good quality and without bias should be
combined to produce results which are both more reliable and more easily applied to other settings. 

The methodology of systematic review provides one means of achieving this, encompassing as it does
predefined and explicit criteria for identifying relevant studies, selecting them for inclusion, and
collecting and combining their data. An alternative process, which uses less precise selection criteria,
is a meta-analysis, where results of individual studies are combined to produce overall findings. While
this approach is more precise than any one of the component pieces of research reviewed, it is
potentially subject to some biases introduced by the lack of rigour applied to the study selection
process.

However, although there can be significant advantages to conducting systematic reviews or meta-
analyses of evidence from health and safety interventions, this does not mean that their use is always
appropriate. It is argued strongly that this is the case with the present study. 

After an initial review of recent research literature in which supply chains and health and safety were
a main focus, it was clear that this literature contained relatively few studies and even fewer that
provided evidence that lent itself to the selection criteria needed to compare studies through either
systematic review or meta-analysis. More fundamentally, however, the viability of such approaches
was further limited by the nature of the literature that needed to be reviewed.

As explained in Section 1, from the outset of the study it was clear that if a better understanding of
the role of supply chains in influencing health and safety was to be obtained, it was necessary to pay
attention to sources of literature unrelated to health and safety that shed light on such matters as the
business motivations underlying the use of supply chains, the nature of the relationships subsisting
between them, and the broader economic, social and legal contexts that act to shape them. In other
words, it was necessary to examine relevant but more broadly based material located in a wide range
of disciplines in the social sciences, including management and socio-legal studies, sociology,
economics and social policy, to name but a few; material that, by definition, encompasses widely
differing epistemological bases for theorising and analysis and hence does not lend itself to
comparative examination via the processes of either systematic review or meta-analysis. 

For this reason, a rather more intuitive and flexible, although still rigorous, approach was of necessity
adopted for both the identification and analysis of relevant material. It is believed that this approach
has allowed the production of a detailed and relatively comprehensive international study of
information currently available concerning supply chain relationships, the factors that affect them and
their role in influencing health and safety practice. It is further believed that this study provides a
sound platform from which to consider the feasibility of regulatory and other strategies to enhance
supply chain leverage in relation to the issue of health and safety at work. 

Programme of work and literature review methods
The study’s programme of work, as agreed at its outset, is summarised in Table 1. As can be seen, the
first six months were devoted to a search for relevant literature and the second six months to
analysing this literature and producing the final report.
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Searching the literature
The literature search concentrated, as proposed in the study’s original programme of work, on the
identification of materials on, firstly, supply chain management in general and, secondly, the nature
and extent of supply chain influences on health and safety in different contexts. It used three methods
to identify relevant literature in these areas:

• the design and carrying out of searches of appropriate databases
• following up potentially relevant references listed in the literature identified through these searches
• the identification and inspection of relevant ‘grey’ sources of literature, ie material contained in

government reports and the publicationsa of professional bodies rather than books and journals.

The research used conventional approaches to conducting a systematic search of online databases in
the social and public health sciences for the period 1980–2007. A number of databases from the
larger electronic systems were searched. They included Business Source Complete, BIDS International
Bibliography of Social Sciences, PsychINFO, Emerald on the Web, ISI Web of Science, PubMed and
Applied Social Sciences Index and Abstracts. In addition, the websites of the European Agency for
Safety and Health at Work, the International Labour Organization, the UK Health and Safety
Executive and the US National Institute of Occupational Safety and Health were also searched,
especially to identify ‘grey’ literature. In the case of the first theme above (supply chain management),
searches were made using the search terms ‘supply chains’, ‘subcontracting’ and ‘outsourcing’. For the
second theme (the nature and extent of supply chain influences on health and safety), these terms
were supplemented by the additional phrases ‘occupational health’, ‘health’, ‘industrial injury’,
‘injury’, ‘occupational safety’ and ‘safety’. In all cases, these various terms were used disjunctively
(OR) and also crossed, using the term AND, with other relevant terms to ensure systematic and
complete coverage. The search, it should be noted, was restricted to articles published in English,
although some follow-up has led to the inclusion of occasional material in other languages. 

A first stage reading of the title and abstract references in each of the databases was used to enable
refinement of the focus of the literature search. Material deemed to be relevant was then scrutinised
in its entirety. In addition, cited references from this material that appeared applicable and fell within
the same time period were followed up. Finally, to ensure saturation of the coverage, the search was
supplemented by retrieving and checking ‘related articles’ in the databases. 

A number of ‘grey’ sources of literature were also accessed via the internet, especially from the
websites identified above, and these were analysed using the approach just described. In addition, UK
health and safety practitioner journals, including Safety and Health Practitioner, Health and Safety
Bulletin, Occupational Health Review and Health and Safety at Work, were subject to detailed
searches to identify relevant material. Websites of international organisations involved in promoting
fair labour standards were a further source of ‘grey’ literature, including case studies, monitoring
reports, opinion leaders’ commentary and company policies. 

At the same time, the researchers’ own experience of the health and safety and supply chain fields,
along with a number of discussions with key informants among policy makers, researchers and

Table 1
Programme of
work
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Milestone
number

Outline of milestone Output of milestone
Delivery date 
of output

1
Organisation of the literature
search

Search terms finalised; databases
selected; piloted successfully

End of month 3

2
Undertaking systematic literature
and intuitive supplements

Key references identified; main
bibliography completed;
interviewees determined

End of month 6

3 Analysis of literature Analysis completed End of month 9

4
Write-up of report; first draft of
peer-reviewed article completed

Report and article completed End of month 11

5 International seminar
Seminar held; article submitted;
proposal for second stage 
research submitted

End of month 12



participants in relevant economic relationships, suggested that the diverse sources of relevant material
meant that the formal literature search should be supplemented with a second, more intuitive,
approach towards the identification of relevant literature, and this was therefore done. 

Literature analysis  
Although the range of search approaches and the subject matter of the research literature discovered
in the course of the search made the literature less amenable to the application of prescriptive,
systematic methods for analysing its scientific quality, it was nevertheless possible to determine the
scope of the coverage of such material, including its underlying objectives, to ascertain whether it was
empirically or conceptually orientated, and, in the case of empirical-based studies, also to make
informed judgments regarding the validity, reliability and generalisability of the findings reported.
This approach provided a firm base from which to:

• assess the state of current knowledge about supply chain effects
• identify significant gaps in present research-based knowledge concerning these effects
• judge the soundness of current understanding of these effects and present regulatory strategies

towards supply chain regulation.

More specifically, in the case of the first of these issues, it was found possible to pursue four strands
of analysis in relation to the implications of supply chains for health and safety management and
performance:

• use of the broad literature reviewed on the supply chain management of such potential
implications on the basis of ‘logical extrapolation’

• the identification of the features of supply chains that can lead to adverse health and safety outcomes
• the gaining of insights into how supply chains can potentially be used to support and enhance

health and safety arrangements and standards, the conditions that act to facilitate their use in this
way and the outcomes of such usage

• the identification of common features arising from these lines of analysis and their use to develop
a set of propositions concerning the health and safety effects of supply chains and the factors that
influence them which could be further tested in subsequent research.

It should also be noted that the project’s deliverables included not only the production of a final
report and peer-reviewed publications, but also the organisation of an international seminar. The
seminar, and the correspondence with the researchers presenting their work at it, allowed for some
further reflection and refinement of the authors’ own work. In particular, this seminar, details of
which are given in Annex 1 of this report, provided the authors with an opportunity to discuss their
research with leading researchers on supply chain effects on health and safety from the UK, other
parts of Europe, Canada and Australia. The seminar, which was held at Cardiff University on 6
March 2009 and had 50 participants, including researchers, practitioners, regulators and policy
makers, was organised with the same broad objectives as the research as a whole. It was
acknowledged by participants to be a unique and highly successful event. As a result, further
dissemination of its content is currently being pursued.

Some comments on the broad features of the literature included in the review
As noted above, the literature searches undertaken during this study focused on two themes: supply
chain management in general and the nature and extent of supply chain influences on health and
safety in different contexts.  

Supply chain management
A large and disparate literature was identified in relation to this theme. Considerable thought was
required on how to use it most effectively in relation to the overall aims of the study and for the
purposes of subsequent detailed analysis. The outcome of this process of reflection was a decision to
focus attention on the following issues:

• rationales for outsourcing and hence engagement in supply chain relationships
• the varying nature of supply chain relationships and the factors that shape them
• how differing outsourcing rationales and different types of supply chain relationship affect the

employment conditions of those employed by suppliers within them.

In relation to rationales, it was clear that these vary and overlap, but centre on the perceived
advantages and disadvantages of externalisation compared to carrying out the relevant activities in-
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house. It was also clear that these advantages and disadvantages cover a variety of considerations,
notably relating to such matters as cost, quality and reliability. It was further apparent that
considerations in these areas are closely connected to the nature of the surrounding product markets
and, in particular, the availability of providers possessing the necessary capacity and competence, the
degree of competition present and, related to both of these last issues, the degree of risk involved in
relying on external suppliers.

Regarding the nature of supply chain relationships and the factors which influence them, the
literature draws a distinction between those that are more transactional, and primarily cost-based,
and those which are more collaborative and incorporate a greater degree of financial mutuality. It
also indicates that the existence of a substantial degree of trust between the contracting parties is
crucial to the establishment of the latter types of arrangement and that such trust is most likely to
exist where there is a good deal of mutual dependency and risk sharing, and where power is relatively
evenly distributed.    

As regards the way in which differing outsourcing rationales and different types of supply chain
relationship affect the employment conditions of those employed by suppliers within them, the
literature in this area was found to be somewhat less extensive, but several observations can be made
with some confidence. One is that there are contexts in which organisations at higher levels in a
supply chain choose to impose employment-related conditions on suppliers lower down the chain as a
result of ‘quality’ considerations. These conditions have been shown to include the specification of
some basic terms and conditions, and requirements concerning the qualifications of staff and the
training that they should receive. Another is that strongly cost-based supply chain relationships can
have adverse implications for the employment conditions applying to those employed by lower level
suppliers. A third is that such adverse implications can, somewhat ironically, also arise where actors
higher up in the supply chain impose employment-related conditions on their suppliers but do so in
the context of strongly cost-based contracting practices. 

The nature and extent of supply chain influences on health and safety in different contexts
In very broad terms, the literature on supply chains and health and safety falls into two general
categories. The first comprises quite a large and rapidly growing disparate international literature that
deals primarily with global supply chains and their relationship to externalising financial risks and the
consequent exploitation of labour in underdeveloped and newly industrialising economies. While
seldom explicitly addressing health and safety management issues, the focus of a large part of this
literature is on the influence of supply chain issues on labour conditions and increasingly on the
adequacy of arrangements in place to ensure compliance with labour standards. This means that the
nature of the structures it explores, the dynamics of processes analysed and the contexts of influence
discussed are all indirectly concerned with health and safety effects, and are therefore relevant to the
objectives of the present study. 

Overlapping with this material is a discussion located in the socio-legal literature, again mostly at an
international level, that concerns itself with issues of regulation and governance of matters that affect
labour conditions in an increasingly neoliberal global economy. Again, while health and safety is
seldom the explicit focus, most of the issues raised concerning the nature, appropriateness and
effectiveness of forms of regulation and governance are nevertheless relevant to understanding the
economic and regulatory contexts in which the issues pertaining to health and safety and supply
chains are operationalised. Additionally, while most of this literature has a global focus, some
concentrates on national or sectoral levels, especially in relation to sectors where the abuse of labour
standards has been of long-standing concern, such as the clothing, food production and processing,
and transport industries. 

The second major area covered in this health and safety-related literature is that which has an explicit
focus on supply chain effects on health and safety conditions and management. By far the largest part
of this literature concerns the harmful effects of various forms of supply chain management on the
workers involved in them, and the factors underlying these effects. These factors are identified as
including organisational and management fragmentation, notably on multi-employer worksites, the
transfer of work to small firms, increasing use of nonstandard forms of employment, rising work
intensity and reducing job security. However, a further strand in this literature was found to focus on
the role of suppliers in controlling exposure to hazardous materials. 

A smaller part of the literature explicitly focusing on health and safety effects of supply chains was
found to address the role of supply chain management in promoting and sustaining improvement in
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health and safety arrangements and outcomes among suppliers and users of hazardous goods. Indeed,
only a handful of relevant monographs, including research reports by the UK Health and Safety
Executive (HSE), a small number of ‘grey’ items of literature and relatively few research-based papers,
were identified, some of which were themselves rather partial literature reviews. Nevertheless some
useful studies were found among this material, although the reliability and wider applicability of the
insights gained from them is open to question.  

Understanding the role of supply chains in influencing health and safety at work  17



3 The nature of supply chains and their dynamics 
The vast majority of supply chains, to state the obvious, are not centrally concerned with the issue of
workplace health and safety. Rather, they owe their existence to the demands that buyers have for
other types of goods and services. It follows from this that the way in which supply chains affect
health and safety management and performance within them, and the potential that exists to use
them to enhance such management and performance, cannot sensibly be analysed without an
understanding of their wider nature and dynamics, as well as the factors that act to shape them.

This section draws on existing theoretical and empirical research to provide such a wider contextual
understanding of supply chains. It starts with an examination of the growth of organisational
outsourcing and the nature of the goods and services covered by it. Attention then turns to the
business rationales and motivations that lay behind outsourcing and its growth over the last few
decades, the varying forms that supply chain relationships can take, and their internal management.
Finally, the factors that influence the nature of supply chain relations are explored through an
examination of four interrelated themes: 

• the institutional context in which relations are established
• the outsourcing objectives of buyers
• the extent of mutuality that exists between the risks and interests of buyers and suppliers
• the dynamics of buyer–supplier interactions. 

In exploring these issues, consideration will additionally be given throughout the section to the likely
implications of the evidence presented for the management of health and safety in supply chains. The
validity of these implications is the subject of further exploration through the examination of research
evidence relating more directly to health and safety undertaken in sections 4 and 5. 

Supply chains: recent developments in their role and scope
Supply chains have always formed an important element of the British economy. In the early days of
industrialisation in the 18th century, for example, much manufacturing was carried out through the
‘putting out’ system, whereby production was organised through networks of middlemen, who
organised for goods to be produced by homeworkers. Later, as factory production developed, an in-
house version of this system was sometimes used, whereby internal subcontractors were used.

These forms of work organisation fell in importance as the notion of integrated in-house production
came to hold sway – a development which also coincided with a trend towards the bringing in house
not only of production but also of the creation of many of the raw materials used in it. However,
recent decades have seen a substantial increase in the use of various types of external supplier and
contractor by organisations and hence a return to a reliance on more decentralised organisational
forms and processes. 

In considering the extent and growth of this reliance on external suppliers and contractors, it is useful
to draw a (necessarily somewhat crude) distinction between their use to provide peripheral goods and
services that do not relate directly to the central purposes of an organisation and core goods and
services that do relate in this way. This distinction can be illustrated, on one hand, by the use of
external catering services and the purchase of such goods as toilet rolls, overalls and computer
equipment, and, on the other, by the outsourcing of call centre work and component production by
financial services and manufacturing organisations respectively.

As regards the first of these categories of outsourcing, the 2004 Workplace Employment Relations Survey
reveals that 86 per cent of workplaces in Britain outsourced at least one of 11 specified services, with
positive responses being more common among smaller establishments and those that did not belong to a
larger organisation.1 As can be seen from Table 2, the services most commonly contracted out were
building maintenance (59 per cent) and cleaning and premises (52 per cent), with the remainder of services
being mentioned by between 34 per cent (training) and 12 per cent (recruitment) of workplaces.

The 2004 survey findings further indicate that 19 per cent of the workplaces making use of
contracted-out services of these types were using them, at least in part, to do work that had been
done by internal employees five years previously. They also show that such a situation existed in 38
per cent of public sector workplaces compared with 13 per cent of private sector ones. This finding
highlights the fact that much of the growth of service outsourcing during recent decades has stemmed
from its greater use by public sector organisations.
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An examination of earlier survey findings on the subcontracting of such services tends to confirm that
its current extent is the product of shifts in organisational policies towards a greater reliance on
contractors. In a survey of large, multi-establishment, private sector organisations conducted in the
second half of the 1980s, for example, it was found that at the corporate level, 56 per cent of the
companies reported a policy change with regard to the subcontracting of services of this type, with
the great majority indicating that this change had been towards an increase in its usage.2

Data from earlier workplace industrial or employee relations surveys relating to establishments with
25 or more employees, undertaken in 1990 and 1997, paint a similar picture of significant but far
from universal subcontracting growth (see Table 3).3,4

Table 2
Proportion of
workplaces
subcontracting
services in 2004

Table 3
Subcontracting in
establishments,
1990 and 1997
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Service
% provided by independent 

contractors

Building maintenance 59

Cleaning of buildings and premises 52

Training 34

Transport of documents and goods 29

Security 29

Payroll 28

Computing services 25

Temporary filling of vacant posts 16

Printing and photocopying 15

Catering 14

Recruitment 12

Any of the above 86

Activity

% of establishments subcontracting 
services in:

% change

1990 1997

Cleaning of buildings and premises 41 59 44

Security 21 35 67

Catering 17 –

Building maintenance 46 61 33

Printing and photocopying 18 –

Payroll 8 –

Transport of documents and goods 30 39 30

Reliable, economy-wide statistics on the extent to which organisations are engaged in subcontracting
more core activities and the types of activity outsourced do not exist because of the conceptual and
methodological problems that surround the collection of such data. There would, however, seem little
doubt that in a range of sectors of the economy the role of outsourcing has become more important,
leading the authors of one recent analysis to argue that three ‘generations’ of outsourcing can be,



broadly, distinguished. The first involved a focus on ‘peripheral activities’; the second, on ‘near-core
activities’; and the third, and most recent, on ‘traditionally defined core activities’.5 Franchising, for
example, has expanded considerably, such as in department stores and in other parts of the retail
sector, including fast food outlets and clothing retail.6 Organisations in a variety of sectors have
similarly frequently chosen to outsource parts of their marketing and customer relations operations to
external call centres, sometimes based overseas. This development is reflected in the fact that in the
early part of the current decade, outsourcing was estimated to account for 10–15 per cent of call
centre employment in the UK and to be growing at between 15–20 per cent a year.7

It is also clear that in some sectors, supply chains have been restructured to embody a much more
pronounced and explicit tiering of suppliers, whereby those at the head of them have strategically
chosen to work directly with a smaller number of major suppliers who themselves then rely, in turn,
on goods and services provided by second-tier contractors. This strategy has been notably pursued by,
among others, motor vehicle manufacturers and food retailers.8,9

Data like those from the successive Workplace Industrial/Employee Relations Surveys (WIRS/WERS),
which shed light on the extent to which particular organisations rely on the use of external suppliers,
do not, however, provide a rounded and detailed picture of the structure of the supply chains with
which they are involved. Thus, they do not provide any insights into the extent to which a particular
supply chain relationship is supported by further ‘downward’ ones in which suppliers act as clients
for others, which are used to support the contractually required provision of goods or services to
their own clients. It is nevertheless important to understand these relationships if their effects on the
health and safety of the workers involved are to be adequately grasped. Similarly, nor do they provide
insights into the extent to which organisations that use external suppliers are themselves acting as
suppliers to other client organisations. Again, this is important from the perspective of the effects on
health and safety arrangements for the workers concerned. 

Furthermore, such findings also fail to shed light on the physical closeness or proximity of supply chain
relationships and the supply-related activities subsumed under them – in other words, how far the
relationships extend beyond the simple delivery of relevant goods and services to encompass forms of ‘co-
location’ of work activities. This is typical, for example, in the case of construction sites, where a multitude
of supply chain suppliers may be working alongside each other, and who themselves form part of a
number of different multitiered supply chains. This feature, of course, has important implications for both
day-to-day supply chain management and the management of health and safety at work more specifically.

The outsourcing of call centre work can be used to illustrate all these last points. Here, for example,
such outsourced activities may or may not be undertaken alongside similar activities performed by
staff directly employed by client organisations and in premises owned by them. In addition, the staff
used by the external call centre operator may be made up of a combination of directly employed
personnel and others that have been supplied by a temporary employment agency.  

Rationales for supply chain relationships
A substantial literature now exists on the considerations that have informed the growing reliance that
has come to be placed on outsourcing the supply of goods and services. These considerations can,
rather crudely, be divided into two broad categories: firstly, those that have served to facilitate its use,
and secondly, those that have acted to promote its greater use in practice.

Attention here is focused primarily on the second of these categories. However, in passing, it should
be noted that information technology developments have been frequently identified as having served
to increase the viability of outsourcing and hence made an important contribution to its expansion. In
particular, it has made communications and co-ordination between buyers and suppliers easier and
has increased the ability of the former to better monitor the performance of the latter, as the
following quotation from Sir Terry Leahy, Chief Executive of Tesco, illustrates:

We have linked our ordering to our electronic point of sale system. And we’ve linked our ordering
system to our suppliers with electronic data interchange. Now when we sell a sandwich, for
example, the sale is registered by the scanner which automatically speaks to the ordering system,
which orders a replacement. This is transmitted to the supplier straight into the supplier’s
production planning system, automatically calculating the raw ingredients required, the amount to
be produced on the next shift, the labour needed, the line capacities, the dispatch and distribution
details and so on. Out go the lorries in the distribution centre depots, deliver straight to the
stores, back on the shelf, back in the trolley and across the scanner within 48 hours.10
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As regards the business motivations that have informed the shift towards outsourcing, contributions
in this area have been made from researchers working in a number of different subject fields,
including labour economics, organisational theory and business strategy, and have encompassed a
number of different explanatory frameworks.11–14 Nevertheless, it is possible to identify two main,
although somewhat complementary, explanatory approaches: those based on transaction costs and
those encompassing a resource-based perspective. 

In the transaction cost approach, internal and external modes of production and service delivery are
both noted to have associated costs of control.15,16 For example, reliance on externalisation is seen to
lead to incurring costs as a result of the need to update market intelligence, negotiate appropriate
contract terms, and monitor and enforce contracts. Meanwhile, the use of internalisation is noted to
require expenditure on the acquisition of assets and the establishment of effective managerial
hierarchies.

Weighing up the relative attractiveness of externalisation within transaction cost economics is
complicated by four factors which serve to make the costs (and risks) associated with outsourcing
difficult to calculate reliably, and, therefore, influence the degree of uncertainty associated with it.
These are: 

• the existence of imperfect information
• bounded rationality stemming from limits to human foresight and cognition, particularly in the

context of imperfect information
• uncertainty regarding future business developments 
• the potential for suppliers to use incomplete or distorted information disclosure to engage in

opportunistic behaviour that favours them.

The risks associated with the last of these problems is seen as greater in the presence of ‘asset
specificity’, that is in situations where the purchaser has to make investments, say in dedicated
equipment, in an external transaction that are specific to it and which will hence be lost in the event
that the contractual relationship comes to an end. This is a feature which consequently acts to
increase the vulnerability of client organisations to such behaviour because of the reduced ability they
have to challenge it.

From a transaction cost perspective, the move towards the greater use of externalisation must,
logically, have stemmed from a growth in the volume of potential transactions that are seen, in terms
of their associated costs and risks, to support it. For example, the cost advantages they offer may
have grown relative to the uncertainties associated with them or, perhaps, it may have been possible
to reduce these uncertainties by lessening the scope that external suppliers have to engage in
opportunistic behaviour through such means as the use of enhanced methods of monitoring supplier
performance, increasing the dependence of suppliers or developing more mutually dependent, and
trusting relationships with them (see below).

In contrast to the transaction cost approach, the resource-based perspective focuses attention on an
organisation’s capacity to use various types of tangible and intangible resources to gain competitive
advantage. These resources have been identified by one leading theorist as falling into five categories: 

• financial
• physical
• human
• technological
• reputational.17,18

From this perspective, externalisation is therefore attractive where it does not threaten the ‘core
competitive competences’ of an organisation, while affording access to desired resources on a more
attractive basis, for example because of their lower costs or superior quality. This perspective
therefore suggests that the move to establish less integrated organisational structures in recent decades
reflects a growth in the number of situations where it is seen on resource grounds to offer superior
competitive outcomes.

Both the transactional cost and resource-based perspectives consequently suggest, although in rather
different ways, that the recent trend towards the de-integration of organisational structures has arisen
from changes in business environments that have acted to alter the relative advantages and
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disadvantages of internal and external modes of production and service delivery in favour of the
latter. In doing so, these perspectives suggest the growth of these organisational forms as having been
centrally driven by rational business logics which view them as contributing to improved
competitiveness and financial performance through such means as cost reductions, enhanced
production and service efficiency and quality and the transference of business risks onto others, be
these the suppliers of products, services or labour, or the workers engaged in the relevant work
activities.

Admittedly, some analysts have questioned whether explanations rooted wholly in rational economic
business logic are sufficient to account for recent developments. For example, Purcell et al. have
argued, in relation to the use of labour provided through temporary employment agencies, that the
dynamics underlying it involve social and economic contexts that are much more complex than those
implied by a ‘demand-side rational choice perspective’.19 Nevertheless, there seems to be a general
agreement that such logics have exerted an important, if not determining, influence over both the
externalisation of previously internally conducted work activities and the shift towards the greater in-
house use of contingent or peripheral forms of labour. 

This is not to say, however, that Purcell et al. are wrong to point to the potential role played by of
‘non-business logics’. Colling, for example, has identified five potentially overlapping motivations for
using subcontracting arrangements:20

• a desire to align organisational practices with current ‘fads and fashions’ and hence what is widely
seen to constitute good or best practice

• a means of covering short-term peaks in demand and of avoiding incurring additional fixed
employment costs in such situations

• a source of specialist expertise that is not, for whatever reason, seen as available in-house
• a means of bypassing internal obstacles to change that are viewed as having a negative impact on

operational costs, efficiency and profitability
• a mechanism for obtaining cheaper goods and services. 

Certainly, existing survey evidence tends to support the view that several different motivations have
informed the use of outsourcing. In the 2004 WERS survey, for example, when managers were asked
why services of the type mentioned above had been outsourced, the most common responses given
were to:

• achieve cost savings (47 per cent)
• gain an improved service (43 per cent)
• achieve a greater ‘focus on core business activities’ (30 per cent)
• ‘acquire greater flexibility’ (10 per cent).1

It would also seem, on the basis of existing evidence, that such factors are frequently interrelated.21

Thus, in a manufacturing-based study undertaken in the United States, Harrison and Kelley found
that the three main reasons for outsourcing to be ‘capacity constraints limiting expansion’, ‘access to
specialised skills and tools not available at the plant’ and ‘cost-cutting’.22 However, they also found
that these motivations were not necessarily mutually exclusive, as the following quotation illustrates:

Even where managers do cite cost-cutting as a rationale, it is rarely separable from the motivation
to transcend perceived capacity constraints. In more than three out of four cases where labour
costs were important to the decision to subcontract, a capacity or technology constraint was also
reported by management to at least temporarily limit expansion at the plant.22

Finally, to return to the growth in outsourcing by public sector organisations in Britain, the role of
political factors in influencing it should not be overlooked. For, despite the fact that in the 2004
WERS survey only 2 per cent of management respondents indicated that outsourcing had been driven
by compulsory competitive tendering (CCT) or government regulations more generally, it would
nevertheless seem clear that, in the public sector, recent government policies have in fact played an
important role in encouraging it. This is clearly demonstrated by numerous studies that have focused
attention on the implementation of such policy initiatives as CCT, public–private partnerships, and
Best Value.23

Overall, then, the evidence relating to the factors that have acted to prompt the growth that has
occurred in outsourcing suggests that political pressures and a desire to adopt fashionable managerial
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methods have played a role in this regard. However, it also suggests that bottom-line business
considerations have constituted the most important drivers. At the same time, the evidence suggests
that these considerations vary in nature and are often interrelated, thereby encompassing not just
cost-based objectives, but also others relating to matters such as a desire to obtain access to superior
skills, expertise and competence, improvements in quality, and increased and more flexible capacity. 

Given these differing motivations, and in particular the fact that a reduction in labour costs is not
necessarily a prime motivator, it cannot be straightforwardly assumed that outsourcing necessarily has
adverse implications for health and safety standards among supply chain providers. It would,
however, seem reasonable to conclude that proactive attempts on the part of buyers to protect and
enhance such standards are likely to be most common where the issue is viewed as being intimately
connected to the business objectives underlying their outsourcing strategies and policies – for
example, when good standards of health and safety are considered to play a potentially important
role in ensuring that outsourced goods and services are provided reliably and to an appropriate
standard. In addition, the fact that a desire to reduce costs can potentially exist alongside other more
qualitative objectives also suggests that proactive (positive) action of this type can exist alongside
price-based pressures which at the same time act to challenge existing standards of health and safety
in supplier organisations.   

Forms of supply chain relationships
In his pioneering work on transaction cost economics referred to earlier, Williamson distinguished
conceptually between control by internal organisational hierarchy and via externalised market-based
relationships. In his work, however, and in common with Coase,24 he also acknowledged that marked
differences could exist in the nature of the latter relationships.

A number of writers have subsequently distinguished between two different types of contracting
relationship and hence have effectively identified three different forms of production configuration.
The work of Powell, as summarised diagrammatically in Table 4, provides a good illustration of this
approach.25

Market Hierarchy Network

Normative basis Contract – property rights Employment relationship Complementary strengths

Means of communication Prices Routines Relational

Methods of conflict
resolution

Haggling – resort to 
courts for enforcement

Administrative fiat –
supervision

Norm of reciprocity –
reputational concerns

Mixed forms
Contracts as hierarchical
documents

Market-like feature: profit
centres, transfer pricing

Multiple partners, formal
rules

Table 4
Stylised
comparison of
forms of economic
organisation

As can be seen, Powell posits a distinction between two forms of externalisation, or
contractualisation – ‘market’ and ‘network’ – and goes on to identify differences between them in
terms of three sets of characteristics: 

• the normative basis of compliance or co-operation
• the primary means of interorganisational communication used
• the methods adopted to resolve conflicts. 

In doing so, he also more generally highlights the potential for interorganisational relationships to be
based on mutual dependencies, high levels of trust and extensive horizontal communications.

Similar distinctions have been drawn by a variety of other analysts, although the terms used to
describe the two categories identified have varied. For example, labels used to describe the
intermediate forms existing between ‘market’ and hierarchy, include ‘quasi-firm’,26 ‘relational
contracting’,27 ‘dynamic network’,28 and  ‘obligational contractual relations’.29 Of these alternative
categorisations, Sako’s has been one of the most widely quoted and used and is therefore examined
more closely in what follows.



Sako, in an analysis aimed at shedding light on the relative competitiveness of Japanese and British
manufacturing industries, juxtaposed the abovementioned ‘obligational contractual relation’ (OCR)
with an ‘arm’s-length contractual relation’ (ACR) as a means of establishing ‘the ends of a multi-
dimensional spectrum of possible trading relationships’ that can exist between manufacturing buyers
and suppliers. These two forms of contractual relations were seen, as Table 5 shows, to incorporate
differences of practice along 11 different dimensions of buyer–supplier interactions.
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Feature ACR OCR

Transactional
dependence

Buyers seek to maintain low dependence by
trading with a large number of competing
firms within the limits permitted by the 
need to keep down transaction costs.
Suppliers seek to maintain low dependence
by trading with a large number of 
customers within limits set by scale
economies and transaction costs

For buyers, avoidance of dependence is not
a high priority; they prefer to give security to
a few suppliers, though may still dual- or
triple-source (some from a fringe group of
suppliers with which they have an ACR) for
flexibility. For suppliers, avoidance of
dependence is not a high priority, but they
may well have several OCR customers (plus,
perhaps, a fringe group of ACR customers)

Ordering
procedure

Bidding takes place; buyers do not know
which supplier will win the contract before
bidding. Prices are negotiated and agreed
before an order is commissioned

Bidding may or may not take place. With
bidding, buyers have a good idea of which
supplier will get which contract before
bidding. Without bidding, there is a straight
commission to the supplier. Prices are 
settled after the decision about who gets
the contract

Projected length
of trading

For the duration of the current contract;
short-term commitment by both buyers and
suppliers

Continued beyond the duration of the 
current contract; mutual long-term
commitment

Documents for
exchange

Terms and conditions of contracts are
written, detailed and substantive

Contracts contain procedural rules, but
substantive issues are decided case by case.
Contracts may be oral rather than written

‘Contractualism’ Contingencies are written out and followed
strictly

Case-by-case resolution with much appeal to
diffuse obligations of long-term relationships

‘Contractual
trust’

Suppliers never start production until 
written orders are received

Suppliers often start production on the 
basis of oral communication before written
orders are received

‘Goodwill trust’
Multiple sourcing by buyers, combined with
suppliers’ low transactional dependence

Sole sourcing by buyers, combined with
suppliers’ transactional dependence

‘Competence
trust’

Thorough inspection on delivery; the
principle of caveat emptor predominates

Little or no inspection on delivery for the
most part (buyers may be involved in
establishing suppliers’ quality control
systems)

Technology
transfer and
training

Only the transfer, training or consultancy
which can be costed and claimed for in the
short term occurs

Not always fully costed, as benefits are seen
as partly intangible and/or reaped in the
distant future

Communication
channels and
intensity

A narrow channel between buyers’
purchasing departments and suppliers’ sales
departments with frequency of contact kept
to the minimum necessary to conduct
business

Extensive multiple channels between
engineers, quality assurance staff and top
managers as well as between purchasing
and sales managers. Frequent contact, often
extending beyond the immediate business
into socialising

Risk sharing

Little sharing of risk; how risk resulting from
price and demand fluctuations is to be
borne by each party is spelt out in explicit
prior agreements

Much sharing of risk, in the sense that the
relative share of unforeseen loss or gain is
decided case by case by applying some
principle of fairness

Table 5
Features of ACR
and OCR patterns
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Sako, in common with other analysts, views collaborative relationships as being characterised by:

• relatively lengthy and ongoing links
• a substantial degree of mutual dependence and therefore a high degree of risk (and power) sharing
• an emphasis on objectives that extend beyond issues of cost to embody a substantial focus on

quality and innovation
• the presence of trust-based relationships which are in turn supportive of, and exist alongside, open

communications and joint problem-solving behaviour. 

Meanwhile, transactional relationships are seen to embody characteristics that effectively represent
the mirror image of collaborative ones, in that they are seen to be relatively short-term, place a heavy
emphasis on cost competitiveness, and be less marked by trust-based relationships, power sharing and
mutual dependence, and joint problem solving.

At the same time, for Sako, the ACR and OCR contracting models are viewed as lying at each end of
a spectrum of trading relationships that could incorporate different combinations of the 11
dimensions of practice identified. As a result, it is argued that such relationships can vary in terms of
the degree to which they tend towards the ACR or OCR ends of the spectrum, although, for reasons
of internal consistency, it is expected that they would ‘have mostly OCR features or mostly ACR
features bunched together, rather than a mix of OCR and ACR’ ones.

A number of other analysts have effectively echoed this point concerning the way in which supply
chain relationships can take on forms that reside somewhere between the extremes of ‘arm’s length’
and ‘obligational’ contractual relations and hence vary in the extent to which they are trust-based.
Adler, for example, has argued that all such relations can potentially embody elements of ‘hierarchy’,
‘trust’ and ‘market’, and that the central difference between them consequently consists in the
differing reliance placed on them.30 At the same time, however, Adler further argues that while all
three of these elements might be present in a particular interfirm relationship, it needs to be
recognised that within a capitalist society they operate ‘under the overall predominance of the
market’. This point is well illustrated by the Chief Executive Officer of Woolworths:

Strategic alliances should never exclude competitive forces. If they do, in the long term they will
be to the detriment of both parties to that strategic alliance. We’ve got some really big suppliers
but I’m making sure all the time they don’t feel there isn’t competition for them and that they
haven’t got all the action, and if they’re not on their toes then someone else will take the business.
Competition is a really good thing.31

Other researchers have noted that buying organisations can develop different forms of supply
relationship with both different suppliers and the same ones that vary considerably in terms of the
extent to which they are ‘obligational’ or ‘transactionally’ based.32,33 Thus, in one study a chemical
company was found to have established markedly different forms of relationships with a major
supplier of raw materials, a security company and haulage companies.34 Meanwhile, in another study,
a large aerospace manufacturer ‘estimated conservatively’ that it had more than 500 different
relationships with the same company.35 As a result, these last authors, in common with others, have
argued that supply chain relationships should be analysed at the ‘level of the individual product or
service’, rather than that of the firm.

Taken together, the literature that exists on the underlying nature of supply chain relationships therefore
suggests that they can vary considerably in terms of the extent to which they have a trust-based and
obligational character and hence encompass co-operative (partnership) joint working, rather than more
‘arm’s-length’ and transactional relations. It also points to the fact that all such relationships will have a
market-based element and hence a competitive dimension. This means that attempts to establish co-
operative relations will inevitably exist alongside potentially conflicting economic objectives; therefore, to
varying degrees, supply chain relations will in general involve both co-operation and conflict.

At one level, the literature reviewed in this section therefore lends weight to the point made at the end
of Section 2 concerning how proactive action on the part of buyers to protect and enhance health and
safety in supplier organisations can occur in a context in which cost pressures are being exerted that
potentially threaten these same standards. At a broader level, it further highlights that actions of this
type cannot be assumed to occur in a straightforwardly co-operative, ‘partnership-based’ context, in
which a substantial degree of mutuality of interest exists between buyers and suppliers, even if they
are presented as forming part of a relationship of this type. 
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These last points in turn suggest that such proactive action on the part of buyers may not necessarily
be viewed by suppliers as encompassing issues and activities that are seen as beneficial to their own
interests. This suggestion raises some doubts as to how far issues and activities such as those
involving health and safety will in reality be implemented unproblematically on a co-operative and
widespread win–win basis.

Internal management of supply chains
Whatever the form of the relationship between buyers and suppliers, it is clear that the extent and
intensity of communications between them and the nature of their interactions differ widely. At one
extreme, for example, contacts can be limited to the minimum necessary to place orders and ensure
that the necessary goods or services are delivered in the right quantity, to the right quality and at the
right time. Meanwhile, beyond this, interactions can extend to the joint development of new products
and work processes, and co-investments in equipment and premises. They can also encompass buyers
engaging in the delivery of training to suppliers’ staff, or the specification of the training they should
receive, intervening to shape work processes and quality procedures, laying down requirements as to
the types of staff recruited and the terms and conditions under which they are employed, and
establishing monitoring and audit arrangements to check and support supplier compliance with
requirements laid down in any of these areas. The potential of these latter forms to include health and
safety arrangements is obvious from many of the examples that are discussed in detail in Section 5. 

Studies undertaken to explore the degree to which and ways in which buyers act to shape the
employment strategies and policies of their suppliers’ staff can usefully be drawn on to illustrate the
variation in the extent to which such client organisations intervene in the internal management of
suppliers. Research carried out in call centres, for example, has shown how client companies can, at
one extreme, limit their interventions to simply laying down performance targets and subsequently
monitoring performance against them. It has also, however, shown that they can engage in
interventions such as specifying the  skills needed by staff working on their contracts, taking an active
role in the selection of such staff, detailing their rates of pay, providing them with training and
development, and influencing their career progression.36,37 However, while Section 5 reports some
examples of cases in which health and safety arrangements between clients and contractors are
specified in this way, it also demonstrates that they are seldom discussed in these terms in the
literature reporting them.

Meanwhile, research indicates that even where such direct forms of employment-related influence are
absent, buyers often indirectly influence how staff in supplier organisations are managed.38,39 For
example, it has been noted how the demands placed by major supermarkets on supplier
manufacturers in relation to matters such as price, quality, demand responsiveness and just-in-time
delivery can lead the latter to change shift patterns, improve staff training (perhaps in conjunction
with moves to greater multiskilling among staff), increase the reliance placed on temporary agency
staff, introduce tighter staffing levels, and intensify workloads.31 As the work of James and Lloyd,
discussed in detail in Section 5, demonstrates, in the case of suppliers of meat to UK supermarket
chains, there is some evidence to show the consequences of these effects in relation to health and
safety arrangements and outcomes. 

The findings reported above, it should be noted, invariably relate to relations between buyers and
immediate, or first-tier, suppliers. In fact, remarkably little research seems to have been done on how
such direct and indirect effects act to influence the actions of lower-tier suppliers. There is, however,
some evidence which demonstrates that they sometimes prompt first-tier suppliers to exert somewhat
parallel pressures on their own suppliers.39 One survey, for example, found that most large
automotive suppliers were, against the background of major customers forcing them through
stringent quality audits, actively encouraging (and in some cases teaching) their own suppliers to
operate statistical process control.8 Again, the potential here for positive effects on the health and
safety arrangements of lower-tier suppliers is theoretically considerable but, as the following sections
demonstrate, it is almost completely undocumented in terms of research evidence. 

More generally, it would seem that the type of direct interventions mentioned above are relatively
uncommon, with the result that indirect employment effects are much more pervasive and frequent.40

In addition, where attempts at direct intervention are made by buyers, it does not follow that
suppliers will straightforwardly accept them or comply with them. To anticipate the health and safety
analysis that follows, case study findings relating to the relationship between a chemical company and
a security contractor, for example, revealed how the latter had failed to provide health and safety
training for emergency procedures, despite having been instructed to do so.41 In a similar vein, a study
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of the relationships between car manufacturers and franchise firms highlighted instances where the
latter successfully resisted proposed human resource initiatives by the former.42

There is also evidence that similar problems can arise for first-tier suppliers in relation to their own
suppliers. One of the case studies undertaken by Scarborough, concerning a company which
assembled lighting products for major retail chains, illustrates this. Here, the major customers of the
company concerned were requiring it to carry higher levels of stock, produce a wider range of
products, and meet increasing quality and delivery requirements. In response to these pressures, the
company had radically changed internal work processes but still faced problems meeting customer
requirements as a result of the unwillingness of its own (often overseas-based) suppliers to make
supportive adjustments. This unwillingness that led to frequent production disruptions, which in turn
contributed to a stressful production environment, more labour turnover and absence problems and
difficulties in pursuing ‘a coherent and proactive HR policy.39

The evidence examined in this section therefore confirms that buyers do at times intervene to
influence substantially the internal operations of their immediate suppliers.  But it also indicates that
such intervention is relatively uncommon and that the main way in which buyers influence the
behaviour of suppliers is indirectly via the demands they place on them with regard to matters like
price, quality and delivery of goods and services. It appears that these pressures often lead to indirect
changes in working and employment practices which include the greater use of nonstandard workers
and the introduction of higher, and more intense, workloads. As shall be seen in the next section,
these outcomes have been found to be associated with adverse health and safety outcomes.   

Some limited evidence also emerged of immediate suppliers responding to the demands of buyers
by requiring similar changes from their own suppliers in turn. But the limited nature of the
evidence here means that it remains unclear how far proactive attempts by buyers to influence
health and safety standards in their immediate suppliers serve to prompt the latter to impose
similar demands on those who supply them. This lack of evidence means that it cannot discounted
that such attempts rarely go beyond the particular supply chain relationship concerned; hence, they
may exist alongside actions on the part of immediate suppliers in respect of their own providers
that simply engender the more indirect and negative changes in working and employment practices
noted above.

Factors shaping supply chain relationships
Many factors have been identified in the literature as influencing the nature and dynamics of supply
chain relationships. In what follows, the main factors are discussed through an exploration of four
issues: 

• the institutional context in which relations are established
• the outsourcing objectives of buyers
• the extent of mutuality that exists between the risks and interests of buyers and suppliers
• the dynamics of buyer–supplier interactions. 

However, it needs to be borne in mind that the factors explored in this way are inevitably interrelated
and hence interdependent.

Institutional context
A number of pieces of research have identified that the wider institutional context within which
supply chain relationships are established can exert an important influence over their nature. In doing
so, this research has indicated that such contexts can differ in the extent to which they act to facilitate
the establishment of collaborative, as opposed to more adversarial, relations between buyers and
suppliers.

In an analysis of how ‘institutionalised rule systems, particularly of technical standards,’ affect
supplier relations in the British and German mining machinery and kitchen furniture industries, for
example, Lane found that marked national differences existed in these systems, which had significant
implications for the relationships established between buyers and suppliers.43 In particular, she
concluded that a number of aspects of the German institutional context served to support longer-term
and closer relations between customers and suppliers, notably by easing the drawing up and
interpretation of contracts and, more generally, reducing opportunism and risk among contracting
parties. These aspects included:
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• the much more extensive use of industry technical standards, the creation of such standards, as well as rules on the
‘standardisation of business terms in contractual relations’ and ‘market conduct’, by trade associations, to which all
but the smallest firms belong

• the degree to which this membership of associations supports contacts between firms
• the presence of a system of contract law which affords greater protection ‘to the weaker party’.44

In Section 5, the effects of these infrastructural features of the German economy are shown to be especially significant in
determining the extent and nature of supply chain-based support for health and safety arrangements relating to the use of
hazardous substances in smaller firms. 

In a similar vein, Sako’s study, referred to earlier, of the comparative competitiveness of Japanese and British
manufacturing industry also shows that a number of features of the historical, cultural, financial and employment relations
contexts of buyer and supplier relations in Japan support OCR-type relationships better.29 For example, Sako draws
attention to the insistence by the Japanese legal framework on the exchange of written contracts intended to provide legal
protection to weaker contracting parties; to an appeal to the reputation and moral responsibility of stronger parties as a
way of preventing them from abusing their market power; and to the existence of informal dispute resolution services to
facilitate the maintenance of trust relations. Indeed, because of such differences, Sako concludes – perhaps somewhat
controversially and pessimistically – that ‘it would be neither feasible nor desirable to adopt OCR-type supplier relations
in Britain’. 

Nevertheless, notwithstanding this conclusion, it would appear that in the British economy some contexts are more
supportive of such relationships than others. For example, this would seem true of the ‘Responsible Care’ code of practice
developed by the Chemicals Industries Association (CIA), which is again addressed in more detail in relation to its specific
effects on health and safety in the use of hazardous substances in Section 5. This code’s provisions on interorganisational
relations, along with the personal contacts that arise as a result of membership of the association, were cited by Carroll et
al. as helping to explain the presence of some OCR-type supply relations that they found to exist between two chemical
companies.41 This view was supported by the following observation from one of the CIA’s directors about the role that the
code plays in protecting the reputation of firms: 

It is possible to bring peer pressure to bear because so much in the industry depends on reputation. It’s in everybody’s
interest to help one another. There is a common cause underlying this.34

In contrast, it has been found that aspects of the context surrounding outsourcing in the public sector can militate against
the establishment by public sector bodies of ‘partner relations’ with suppliers. Erridge and Greer, for example, have noted
that government regulations and rules on financial probity, and the requirements of the European Commission’s
procurement directive relating to competitive tendering, can work against the creation of such relations by encouraging
risk aversion in government departments, engendering highly rigid and bureaucratic contracting procedures, placing an
emphasis on short-term cost savings and, as the following quotation illustrates, introducing uncertainty as to whether
relations will continue in the longer term:45

As long as compulsory competitive tendering remains, it will be very difficult to establish and maintain trust. You are
awarded a contract, you work closely with the procurement personnel and build up a relationship, and then after two
or three years, they say: ‘Thanks for what you have done; we’re now going out to open tender and all your
competitors are going to come in.’

These last observations exist alongside another strand of current government policy towards outsourcing, which
encourages public sector organisations to work towards establishing relationships with contractors that are not purely cost
or price-based and that incorporate ‘partnership working’. In local government, for example, the abolition of CCT and its
replacement by Best Value can be seen to illustrate both of these elements of government policy, as a result of its emphasis
on striking a balance between cost and quality considerations, as well as the emphasis it places on partnership working
with suppliers.46 Meanwhile, the government’s view as to the more general desirability of collaborative supply chain
relationships is clearly indicated by the joint establishment by the Department for Business Enterprise and Regulatory
Reform and the Confederation of British Industry of a company, Partnership Sourcing Ltd, to promulgate and provide
guidance on the creation of outsourcing partnerships.

In short, the nature of supply chain relations established between buyers and sellers are, in part, a product of the wider
institutional context in which they are established and operate. In particular, there is evidence to suggest that such
environments can help to introduce greater or lesser degrees of uncertainty, and thereby risks, into contractual relations
and in this way influence the extent to which buyers and suppliers feel secure enough, in Adler’s terms, to supplement
market-based transactions with trust-based relationships. There is also evidence to indicate that, at a general level, the
British institutional context is less supportive of the establishment of relationships of this type than those in Germany and
Japan.



It would therefore seem that supply chain relationships in Britain tend to be relatively adversarial,
with the result that collaborative joint action between buyers and suppliers on health and safety
matters is likely to be generally difficult to establish and sustain in a context in which, as noted
earlier, supply chain relationships will inevitably include conflicts of economic interest to some degree.
Insofar as buyers do want to influence health and safety standards in their supplier organisations, it
seems that the success of action in this area on their part will be intimately connected to the resources
they devote to monitoring and auditing supplier compliance with any health and safety requirements
they impose. 

Buyer outsourcing objectives
It was noted earlier that a number of different motivations can influence the decisions of
organisations on whether to engage in outsourcing. These motivations, however, cannot be considered
sensibly in isolation from broader business objectives that are themselves inevitably shaped by
organisations’ core business activities and product markets.

Developments in outsourcing in the British automotive industry illustrate how such considerations
have in practice influenced the outsourcing strategies of firms and the types of relationships they seek
with suppliers. In the 1980s, motor manufacturers began to realise that, in the face of rising
competition and market difficulties, the role of component suppliers and the types of relationship
they had with them needed to change in order to reduce costs and resolve problems of poor quality,
unreliable delivery, excessive stockholding and inadequate data exchange.8 To this end, moves were
made towards the single sourcing of components, and action was taken to establish longer supply
contracts, improve the quality of components supplied, create greater collaboration on research and
development, and make suppliers responsible for providing subassembled component systems rather
than individual parts.47,48

These changes, in turn, were associated with attempts to replace traditional ‘arm’s-length’, adversarial
supply relationships with more co-operative and collaborative ones and thereby increase the intensity,
as well as the focus, of buyer–supplier relationships. This shift is demonstrated well by one of the
case studies undertaken by Beaumont et al.,40 where it was found that the major motor vehicle
customer of a supplier had, in line with its own introduction of a quality improvement programme
and greater employee involvement, required the supplier to make similar changes and supported it in
this endeavour. This case study has, as we note in subsequent sections, been cited frequently in
discussions concerning the potential for direct supply chain effects that are beneficial to health and
safety arrangements.

At the same time, it needs to be borne in mind that this linkage between the business objectives of
buyers and the relations they have with suppliers can result in relationships that have little common
with the OCR type of contracting described by Sako. In one study, for example, Cousins and
Lawson35 found that the adoption by buyers of a ‘leverage sourcing strategy’ – ie one in which they
attempt to gain a cost or price advantage in relation to the purchase of items that, while of strategic
importance, have little supply risk – was not statistically related to collaborative supply chain
relations. This was true despite the fact that the strategy was associated with relationship outcomes
encompassing ‘collaborative goals, such as integration of business processes, shared capital
investment, risk and reward sharing, shared capital investment and joint product development’. In
contrast, such relations were found to be statistically associated with the adoption of a ‘critical
sourcing strategy’ in respect of ‘scarce and/or high-valued items that have a high profit impact and
high supply risk’.

On one level, these last findings caution against assuming that collaborative relationships are a
necessary precondition for a substantial degree of co-operative behaviour between buyers and sellers.
Case study research on public–private partnerships by Reeves49 reinforces this point by showing that
neither the presence of strongly transactional relations nor a preference among clients and contractors
for relationships of this type precluded the presence in reality of a good deal of co-operation and trust
between them.49

At another level, the findings of Cousins & Lawson35 also highlight how the types of supply chain
relation that buyers seek are intimately connected to perceptions of supply chain risks that are
influenced by the availability of alternative sources of supply, the criticality, as already noted, of the
goods and services to an organisation’s activities and reputation, and the complexity of these goods
and services and hence the scope for failures in supply to occur. This point is borne out by the
observations made above concerning supply chain developments in the car industry and is further
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supported by a number of other analyses and empirical studies. The likely linkage between the scope
and intensity of buyer–supplier interactions and relations more generally, and perceived business
criticality (and risk), for example, is supported by the dynamics that underlay the close relationship
that Marchington & Vincent34 found to exist between two chemical companies. It is similarly
supported by the case studies on franchiser–franchisee and knowledge-based client–supplier
relationships undertaken respectively by Truss42 and Swart & Kinnie,36 as well as the research of
Hunter et al.,38 where a strong linkage was identified between the business and procurement strategies
of the customers of suppliers. The same is also true of a survey of manufacturing organisations
undertaken by Heide & John,50 where the existence of joint action between buyers and suppliers and
‘verification efforts by the former were found to be associated with the percentage of end product
value accounted for by the component being supplied, an inability to forecast technical requirements
accurately, and the existence of difficulty in measuring supplier compliance with expected outputs.’

Nevertheless, it needs to be borne in mind, in line with Adler’s observation that all ‘network’
relationships include a ‘market’ element, that buyer cost or price considerations will invariably exist
alongside others relating to such matters as supply quality and reliability. Consequently, actions in the
latter area that look ‘collaborative’ can exist alongside more ‘conflictual’ objectives in the former
arena. This means that what may be viewed as a partnership-based supply chain relationship from
the perspective of a buyer may be viewed rather differently by a supplier and its workforce.

In summary, then, the evidence explored in this section reinforces some of the key points that
emerged in the analyses provided in earlier sections – for example, the way in which supply chain
relationships invariably embody a combination of co-operative and adversarial elements, and the fact
that attempts to directly influence the internal operations of suppliers can occur even in the context of
relationships that are far from obligational in nature. At the same time, it also extends these existing
analyses by highlighting the way in which the nature of such relationships is strongly influenced by
the cost sensitivity of the goods and services being provided, as well as their complexity and business
criticality, and the extent to which alternative sources of their supply exist.

By extending the earlier analyses in these ways, the evidence considered here suggests, albeit tentatively,
that buyers are most likely to seek to influence supplier health and safety arrangements where features
of the goods and services being supplied tend more generally to encourage them to take an active
interest in how suppliers are internally managed. It also suggests that the price sensitivity of these
goods and services will affect how far any attempts at positively influencing arrangements of this type
can exist alongside contracting pressures that potentially threaten current standards of health and
safety in supplier organisations. In doing so, the evidence suggests that supply chain health and safety
effects will tend to be most favourable (but still not necessarily positive) where the goods and services
being supplied are complex and critical to the buyer but the cost pressures on suppliers are relatively
low, such as when buyers operate in a relatively sheltered product market.     

Mutuality of buyer–supplier risks and interests
In the previous section, attention was paid to how the outsourcing objectives of buyers, and how they
relate to their wider business strategies and market situations, act to shape the approaches that they
adopt towards the establishment and operation of supply chains. It is obvious, however, that it ‘takes
two to tango’ and that the business objectives, strategies and market positions of suppliers can
potentially also exert an important influence over buyers. 

For this reason it cannot be assumed that suppliers will willingly reciprocate the wishes of buyers to
establish deep, intense, and substantial relationships with them. For example, the attempts by motor
manufacturers from the 1980s onwards to rationalise their supply chains and place a greater reliance
on single sourcing led, as has been noted, to some existing suppliers choosing to become ‘second tier’
ones as a result of doubts about their capacity to meet the greater demands that would be placed on
them, and worries about the market risks involved in becoming so reliant on one customer.47

The responsiveness of suppliers to the demands of buyers, both at the pre-contractual stage and
subsequently, cannot be considered in isolation from the implications that these demands have for
their own business interests. In line with this point, the balance of dependency between buyers and
sellers has been particularly identified as exerting an important influence over the relationships
established between them.

As already noted, a fear of too great a dependency may lead suppliers to resist becoming too closely
involved with buyers. On the other hand, the existence of a high degree of such dependency may lead



Understanding the role of supply chains in influencing health and safety at work  31

suppliers to be willingly compliant with buyers. Nevertheless, even here, as the findings of
Scarborough39 highlight, they may still face problems in complying with buyer requirements, perhaps
because of difficulties with their own suppliers.

In a similar vein, a low level of supplier dependency can lead them to resist to some extent the
demands made by buyers. For example, the failure, noted earlier, of a security contractor to respond
to a request to provide health and safety training for emergency procedures reflected the fact that the
contract concerned ‘was not important to the overall success of its business’.41 At the same time, in
cases where suppliers constitute an important source of specialist expertise or knowledge, buyers may
be in a position of relatively high dependency, with the result that the suppliers may be well placed to
gain a substantial degree of influence over the supply relationships established.36

The balance of dependency between buyers and suppliers can therefore vary considerably. This point
is well highlighted by Cousins & Crone47 in the study they undertook to explore the relationships
between vehicle manufacturers and major first tier suppliers, with a view to identifying those
attributes of the relationships which motivated both parties to engage in obligational contracting. On
the basis of their research, they produced the following matrix of dependency relationships between
vehicle manufacturers and their first tier suppliers, with dependency viewed as a product of three
factors: access to technology, degree of relationship-specific asset investment, and the percentage of
total business involved. 
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The balance of dependency between buyers and suppliers can consequently have a significant role in
shaping the nature and dynamics of immediate supply chain relationships because it has important
implications for the distribution of power and risk between them. It can therefore influence such matters
as how far suppliers (rather than buyers) shape the terms on which they undertake work, and the degree
to which they are willing to take heed of, and comply with, buyer requirements. It can also exert an
important influence over the scope that exists to establish collaborative, partnership-based relations.

In relation to this last point, Dore has pointed out that a partnership approach that seeks to match
‘business goals and needs’, reconcile ‘cultures’ and develop ‘the right chemistry’ is likely to prove
challenging and frustrating where contracting is between ‘unequals’.51 Meanwhile, recent studies by
Cunningham52 and Grimshaw et al.53 that shed light on contracting in parts of the public sector have
served to further reinforce observations on how the distribution of expertise and power among buyers
and suppliers can influence the contractual basis and dynamics of relationships between them. On the
basis of interviews with 24 voluntary organisations based in Scotland, Cunningham describes how
their ability to resist and shape the demands of local authority service commissioners was crucially
influenced by such factors as the extent to which they possessed a multi-customer base, the degree to
which they were able to exploit favourable product market positions stemming from the types of
service they provided, and how far they were able to draw on alternative, voluntary sources of
funding. On the other hand, Grimshaw et al. concluded on the basis of case studies – one of an IT
partnership involving a government department and the other of a NHS Public Finance Initiative
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project – that there existed in both sets of arrangements ‘a great deal of potential for an imbalance of
bargaining strength and an inequitable distribution of gains and losses between the public and private
sector partners’, with this imbalance being crucially influenced by differences in ‘expertise in
outsourced activity’, ‘expertise in negotiating and working to contract’ and ‘sensitivity to reputation
in [the] area of service delivery’. 

From the foregoing analysis, then, it is clear that the nature and operation of supply chains cannot be
understood fully by reference to the objectives and actions of buyers alone. Rather, they are influenced
critically by the balance of dependency, and hence power, that exists between buyers and suppliers, a
balance that can in some cases be relatively even and, in others, favourable to either the buyer or supplier.  

Where the balance of dependency is in favour of the buyer, as is often the case, there seems to be a
clear potential for buyers to influence directly the health and safety arrangements of suppliers. At the
same time, however, a greater potential exists for them to impose other demands on suppliers,
notably in respect of price, that can have detrimental consequences for supplier health and safety
management and standards. Meanwhile, where the balance of dependency is in the opposite
direction, suppliers will be better placed to resist such demands but also more able to ignore buyer
attempts to influence their internal management directly.

Buyer–supplier interactions
In her analysis of buyer–supplier relations, Sako29 distinguished 11 different dimensions of such
relationships. Of these, she argued that two were of particular importance in terms of the role they
play in shaping the nature of the relationships between buyers and suppliers. One of these was the
degree of interdependence between buyers and suppliers, already explored above. The other was the
time span for reciprocity between them. 

In emphasising the importance of the time span of reciprocity, Sako was drawing attention to the fact that
longer-term relationships and exchanges between buyers and suppliers offer opportunities for relations to
move beyond pure market-based transactions to encompass greater degrees of trust and collaboration. In
doing so, she also highlighted the fact that supply chain relationships often have a dynamic quality which
means that their character can, deliberately or not, shift over time.

Various subsequent analyses have reinforced this point and therefore have added weight to the point
made above about the potential for relationships in supply chains to be actively shaped. Ring and
Van de Ven, for example, have noted that co-operative interorganisational relationships emerge and
evolve and can also dissolve over time as they are ‘continually shaped and restructured by [the]
actions and symbolic interpretations of the parties involved’.54 This process of change is further seen
to be a product of informal and formal interactions relating to three interrelated subprocesses of
interorganisational relations: negotiations, the making of future commitments, and the executions of
those commitments. The dynamics involved are captured by the following quotation:

If parties can negotiate minimal, congruent expectations for a cooperative IOR
[interorganisational relationship], they will make commitments to a future course of action. If
these commitments are executed in an efficient and equitable manner, they will continue with or
expand their mutual commitments. If these commitments are not executed in an efficient and
equitable manner, the parties will initiate corrective measures by either renegotiating or reducing
their commitments to the cooperative IOR.54

In a similar vein, Hunter et al.38 concluded that there are at least three main, although not inevitable,
stages involved in the evolution of supply chain relations beyond ‘the standard market model’. The
first of these, which they label the ‘demand model’, involves purchasers increasing their demands on
suppliers, for example in relation to quality. The second, labelled the ‘audit model’, encompasses, in
the case of suppliers who have proved satisfactory in their performance, trust-building and typically
includes the expansion of the scope of supplier rating schemes, reciprocal visiting by technical
personnel to develop a better understanding of the technical aspects of the trading relationship, and
the stepping up of the audit process in terms of frequency and intensity. Finally, the third stage,
termed the ‘supplier development model’, involves both a process of deepening trust, where this is
seen as feasible and desirable, and an expansion of the relationship to include such activities as:

• exchange visits of shop-floor and supervisory personnel
• more frequent interaction of staff in the two companies, at a variety of levels and representing a

broader range of functional areas
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• formation of joint problem-solving or development teams
• subsidised use of consultants to provide advice or help to implement changes in management systems
• assistance in training for special techniques where the customer may require a particular level of

competence to meet needs
• transference of management control systems and other management practices that are regarded by

the customer as integral to the success of their own operations and which they would wish to see
adopted or at least made compatible with the systems in use by the supplier.

It consequently needs to be borne in mind that the management of networks, in the words of Kickert
& Koppenjan, involves ‘promoting the mutual adjustment of the behaviour of actors with diverse
objectives and ambitions with regard to tackling problems within a given framework of
interorganisational relationships’.55 As a result, the dynamics within them, as well as how they evolve
over time, can be potentially and significantly influenced by the interpersonal relationships established
by boundary-spanning agents who interact at the interface between buyer and supplier organisations.
Indeed, it has been noted that such relationships can even lead to the maintenance of
interorganisational relationships in situations where their performance would, in business terms,
support their discontinuation.56

Research by Williams, for example, indicates that boundary-spanning agents can contribute to the
building of sustainable relations through open and effective communications, listening,
understanding, empathising and conflict resolution, and exhibiting trust-based behaviours.57 It further
shows that their role extends to cover managing through influence and negotiation; managing
complexity and interdependencies; and managing roles, accountabilities and motivations.  

Clearly, it is not possible to divorce how boundary-spanning agents approach their role, and the types
of cross-organisational relationships they seek and are able to establish, from the wider contractual
context in which they operate. As a result, they will inevitably be influenced by such features of this
context as contract length, the subject focus of and need for cross-boundary interactions and
collaboration, and how power and risk is distributed between the contracting parties. Within this
context, however, it has also been noted that how they approach their work will also be influenced by
their personal characteristics and previous work experience and that, in line with the observations
made above, that they can exert an independent influence over the extent to which trusting and
collaborative (or, for that matter, adversarial) relationships are forged with their counterparts on the
other side of the organisational divide.58 

It is clear from the accounts reviewed in subsequent chapters that the role of boundary-spanning
agents in respect to health and safety is seldom evaluated in the research literature. There is, however,
considerable and obvious potential here for the activities of health and safety advisers and those with
managerial responsibilities for health and safety to adopt prominent roles in this area. Although not
adequately researched, there is some evidence from the ‘grey’ literature referred to in the following
chapters that this already occurs to some degree in industries in which supply chain relationships and
health and safety are already bound together, such as construction and the supply of hazardous
substances. Its significance and potential for further development is, however, little understood and
has been the subject of little in the way of research scrutiny. 

What has emerged, then, from the evidence reviewed in this section is that the nature of
buyer–supplier relationships can change over time, either in the direction of closer and more
collaborative relationships or towards more distant and adversarial ones. The evidence reviewed has
also highlighted the fact that the actions of key boundary spanning agents, and the relationships that
they establish across organisational boundaries, can themselves play a role in shaping how such
relationships operate and evolve over time.

It would consequently seem that buyer interest in influencing how health and safety is managed by
suppliers can potentially change over time, with the result that proactive action in this regard can
both wax and wane. It also seems that where influence in this area is sought, those who are charged
with securing it have significant potential to shape its nature and extent, both through their
personality, attitudes and skills and the quality of the relationships that they establish with
representatives based in supplier organisations. 

Conclusion
The available evidence indicates that supply chains have come to play a greater role in the UK’s
economy in recent decades as organisations have chosen collectively to place a greater reliance on



obtaining required goods and services from outside suppliers. Several factors appear to have
contributed to this trend. These can conceptually be viewed as comprising developments that have
made outsourcing more feasible for organisations and those that have driven it in business terms.

In terms of feasibility, improvements in distribution logistics and technological means of co-ordinating
suppliers and monitoring their performance seem to have exerted a crucial influence. Meanwhile, a
range of overlapping considerations appears to have been associated with the willingness of
organisations to place a great reliance on outsourcing. These have included a desire to: 

• reduce costs and improve quality
• acquire greater flexibility, perhaps through avoiding internal rigidities
• draw on external sources of knowledge and expertise. 

They have also included a shift towards organisations seeking to focus internally on core activities
and to divest themselves of more peripheral ones. At the same time, related changes in government
policy have advocated the greater use of voluntary and private sector providers by public sector
bodies both at a philosophical level and on cost, quality and expertise grounds.

The existing research literature recognises that the nature of buyer–supplier relations can vary
considerably. At the extremes, for example, a distinction has commonly been drawn between
transactional, market-based relationships and those that have a more obligational, collaborative and
trust-based character. However, it is also recognised that many supply chain relationships will include
elements of both of these ‘ideal types’ and hence embody much more mixed combinations of
transactional and obligational elements. 

In a similar vein, the available evidence indicates that marked differences can exist in the nature of
the interactions between buyers and suppliers. On one hand, they can involve no more than the
minimum necessary to place orders and ensure that they are met in quantity and quality terms; on the
other hand, they can be far more fundamental. 

Nevertheless, it seems that such far-reaching interactions are relatively uncommon and that the main
way in which buyers affect internal management of suppliers is indirectly through the requirements
they impose in relation to such matters as price, quality, demand responsiveness and just-in-time
delivery. These requirements have been found to have potentially important implications for the
extent and nature of staff training, the recruitment of temporary staff, staffing levels, workloads and
shift patterns.

There is also some evidence to show that these direct and indirect effects that buyers have on
suppliers can lead the latter, in turn, to seek similar changes in their own suppliers. However, there
seems to be surprisingly little detailed research which sheds light on these second tier or ‘downstream’
effects, either generally or specifically in relation to health and safety.        

These variations in the nature and content of supply chain relations appear to reflect the influence of
a number of factors relating to the institutional context within which relations are established, the
outsourcing objectives of buyers, the extent of mutuality that exists between the risks and interests
of buyers and suppliers, and the dynamics of buyer–supplier interactions. The exploration, described
above, of the influence wielded by these factors has indicated that it is the characteristics of the
goods and services provided through supply chains, the objectives and wider business interests of
buyers and sellers and the distribution of power between them, along with the institutional context
within which buyer–supplier relations are developed, which should be viewed as the crucial factors
influencing the nature of supply chain relationships and the behavioural dynamics within them. In
contrast, it has suggested that the personal predilections of key actors within supply chains should
be considered as a lesser source of influence; although this is not to say that they are of no
significance or that the interpersonal relationships that are developed on the basis of their
interactions, both satisfactory and unsatisfactory, have no implications for the way in which supply
chain relations evolve over time.

Consequently, on the basis of the evidence reviewed, it would seem that it is the dynamics of the
interactions between these first mentioned factors that are likely to exert the most significant influence
over the way in which the operation of supply chains affects the health and safety management and
performance of organisations forming part of them. It would further seem reasonable to argue, albeit on
the basis of logical extrapolation, that these dynamics are likely to mean that:
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• attempts by buyers to directly influence health and safety are likely to be relatively uncommon,
being mainly restricted to situations where it is seen as an issue encompassing significant business
risk

• many buyers are likely to be able to extract concessions, notably in relation to price, from
suppliers that have potentially adverse implications for the working conditions and work
experiences of the suppliers’ staff

• the utilisation of this ability will often not be strongly constrained by the presence of co-operative,
obligational relationships based on the relatively equitable sharing of risks and rewards.

This is not to say, however, that these observations constitute ‘universal truths’. In some cases, for
example, the balance of power in a supply chain relationship may mean that suppliers are able to
resist potentially detrimental pressures from buyers. Co-operative, obligational relationships of the
type referred to above may also come about in certain circumstances, and there may also be cases
where health and safety interventions on the part of suppliers are undertaken even where they are not
underpinned by a strong business rationale.

Rather, the overall evidence reviewed in this chapter suggests that positive health and safety supply
chain effects are unlikely at a general level to emerge spontaneously from the voluntary actions of
buyers and the related compliance of suppliers with buyers’ requirements. As a result, it would seem
that if supply chains are to have positive, rather than negative, outcomes for worker health and
safety, then the actions of buyers and suppliers need to be appropriately shaped and constrained by
wider institutional forces, notably in the shape of a framework of legal regulation and enforcement.  

This issue of regulatory policy will be revisited in Section 6. Meanwhile, in the next two sections, the
validity of the above conclusions are further explored via an examination of the research evidence
available, which sheds more direct and detailed light on how the operation of supply chains affects
health and safety management and performance.  
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4 Outsourcing risks and improving market position –
the health and safety consequences 

To improve market position, business practices especially seek to outsource activities that afford
opportunities for increased profitability and enhanced flexibility in their responsiveness to markets.
This has important implications for matters of employment at both the level of the individual
organisation and in the economy as a whole. In particular, in recent decades, outsourcing has
contributed to a reduction of employment in large companies and a corresponding growth in small
and medium-sized enterprises (SMEs).59 It has also led to a significant rise in the use of contingent or
‘non-permanent’ labour, notably in the form of self-employment and temporary working, with the
latter increasingly occurring through the use of temporary employment agencies.60 These indirect
supply chain effects often mean that risks are transferred to workers as businesses in economically
dependent positions in supply chains find ways to cut costs.61 While the language of these
developments is associated with business operations in private enterprise, the activities it describes are
now by no means limited to the private sector. Markets have been deliberately created in the public
sector too, and the same principles of flexibility and responsiveness applied, with related
consequences for the many workers involved.

Consideration of the health and safety consequences of these developments involves some
understanding of the nature of the processes involved in the supply of products and labour, including
contracting and subcontracting, the use of agency labour, procurement, contract compliance, just in
time (JIT) management, flexibility and so on. More broadly, it involves taking account of trends in
business relationships and in the economy generally. This is because the current focus on the role of
supply chains in advanced market economies is the result of a reorganisation of business and
economic activities in which traditional models of production and services have given way to more
flexible networks, whereby the management of work inside an organisation is bound up with
managing supply to and from the organisation in the name of greater business efficiency. 

The upheaval that has taken place in the operation of established norms of business practice in most
market economies in recent decades is complex and beyond the analytical scope of the present report.
The salient point, however, is that its consequences are felt in the changing nature of the employment
relationship and the experience of work, with the structures and processes of supplying materials and
labour being critical in this respect. These changes in the employment relationship and in the porosity
of organisations to their wider business environment represent significant challenges for traditional
approaches to regulating and managing health and safety and protecting workers. This report
concerns itself primarily with these consequences. 

There are numerous papers that discuss the effects of supply chains on health and safety. Overall,
they amount to a considerably smaller literature than that which engages with the more general
analysis of supply chains reviewed in the previous section. Most such accounts describe negative
consequences that are brought about by the so-called ‘indirect effects’ of outsourcing business risks.
This section will deal with these effects insofar as they relate to the impacts on the health and safety
of workers in labour supply chains created through contracting out, subcontracting and greater
reliance on agency or leased labour. 

The chapter starts by considering the broad findings of the literature, which link the outsourcing of risk
to poorer employment conditions in supply chains, before looking in more detail at the research focused
on the sectors of economic activity where the health and safety consequences of this form of business
restructuring have attracted the greatest interest. In addition, consideration is given to some of the health
and safety issues associated with product supply chains as illustrated by the case of hazardous substances. 

Outsourcing and its health and safety consequences 
Greater control by market and related mechanisms in recent decades has led to changes in the
organisation of work and employment. The most significant and emblematic of these changes
affecting work organisation include the often-repeated rounds of restructuring or downsizing by large
private and public sector employers and their consequent effects on:

• work intensity (via changes to staffing levels and workloads, multitasking, increased hours of
work, ‘presenteeism’ and unpaid overtime)

• the decline in the proportion of the workforce in full-time permanent employment (especially for
men) and increased part-time, temporary, fixed-term and leased (agency) work
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• elaborate national and international supply chains
• the growing use of (multitiered) subcontractors and agency workers. 

Outsourcing in the public sector usually results in privatisation (although privatisation may occur
independently of this); increased use of outsourcing or subcontracting and franchising (essentially a
structured form of internal subcontracting) has led to the growth of self-employment, microbusinesses
and the number of small business employers. Subcontracting and franchising, as well as use of
information technology, has facilitated the growth (sometimes re-emergence) of home-based, remote
and transient work (the last-mentioned being exemplified by short-term call centres). There are
further associations with increases in multiple job-holding, often associated with part-time and
temporary work.62

Of course, such change does not inevitably lead to adverse occupational safety and health outcomes.
Outsourcing work could, for example, lead to it being carried out in an environment in which work-
related risks are better understood and better controlled. A good example of this is seen in asbestos
removal in the UK, where specialist contractors are preferred (and legally required) to undertake the
highly hazardous activities involved because they have the necessary equipment and expertise to do
so. Similarly, when temporary and subcontract labour are employed in high-risk production
environments where an incident is potentially catastrophic, the user employer may have substantial
business incentives to ensure that their use does not result in the undermining of existing standards of
risk management. 

Nevertheless, there are at least four sets of compelling reasons why the net aggregate effect of
outsourcing is likely to be adverse:

• much of the externalisation of work activities has gone to smaller organisations, which possess
less adequate and sophisticated systems of risk management than their larger counterparts

• problems arise with regard to the co-ordination of such management in situations where
subcontractor and temporary staff work in physical proximity to in-house personnel

• interorganisational contracting can have a detrimental impact on conventional channels for the
representation of the interests of workers

• associated commercial contracts can limit the ability of those organisations engaged in the supply
of labour or the provision of manufacturing and other services to invest in preventive health and
safety measures. 

These theoretical expectations are generally supported by evidence from research literature on the
effects of outsourcing. 

For example, there is evidence that injury rates vary negatively with both workplace and
establishment size. Logically, and empirically, a shift of work activities to smaller workplaces and
organisations is likely to be associated with a rise in their ‘riskiness’. Eurostat data for 1999 show, for
the 15 countries that were then members of the European Union, that the average fatal injury rates
per 100,000 workers for micro (1–9 employees) and small (10–49 employees) enterprises was around
double that of larger undertakings.63 Several British studies have similarly found the incidence of fatal
and major injury accidents to be significantly higher in small workplaces.64–66 Indeed, a study by
Stevens66 showed the rate of fatal injury in small manufacturing workplaces to be double that found
in medium and large ones.

Several factors have been identified as contributing to the poorer safety performance of small firms.
Nichols, for example, has argued that it stems from a ‘general and multifaceted lack of resources’
which give rise to ‘structures of vulnerability’.67 Other studies have also pointed to the role played by
the limited resources that small businesses have to invest in health and safety measures, including
management time, training and investment in new equipment and plant. These studies also suggest
that the problem is compounded by the low frequency with which small businesses are inspected,
their low profile, the fact that employment tends to be less secure and also more likely to be illegal,
and the limited access that staff have to trade union and other forms of independent collective
representation which have been found to lead to both better health and safety outcomes and more
adequate systems of risk management.68 In addition, in a British study of health and safety in small
firms, a number of the owners and managers interviewed reported that their ability to invest in health
and safety was limited by the narrow profit margins that they were operating under as a result of the
contract prices demanded by larger clients.69
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Such findings are not exclusive to small firms, but also are found in relation to other forms of
outsourced labour. For example, in their review of the international literature on the health and safety
consequences of precarious forms of employment, such as result from the supply of labour through
employment agencies, through labour leasing or through subcontracting, Quinlan70 and his colleagues
have argued that the economic pressures and reward systems encountered in these forms of
employment result in poorer health and safety outcomes than might be anticipated in more
traditional employment arrangements. 

This research on the health and safety performance of smaller firms and related labour supply
scenarios exists alongside evidence to suggest that the co-ordination of risk management can become
problematic in subcontracting and labour outsourcing because overall management control and
responsibilities are more diffused in these situations. 

A number of studies and official inquiries into the causes of injuries and disasters in chemical plants
and in the rail and offshore oil industries have drawn attention to the difficulties that can arise with
regard to the adequate management and control of workers employed by subcontractors.71–75 A case in
point here is the commission of inquiry established by the French National Assembly to investigate
the September 2001 explosion at the AZF chemical factory in Toulouse, which killed 30 people,
including 21 workers, 13 of whom worked for subcontractors. The inquiry determined that problems
with contractor safety management were a critical factor in the incident and recommended a ban on
multitiered subcontracting on so-called Seveso sites.76

There is also a considerable body of evidence relating the development of the kinds of work
insecurity, intensification and flexibility typical of the results of supply chain pressures to a variety of
adverse health and health-related outcomes, including increased incidence of cardiovascular disease,
burnout and depression,77,78 and to poor workplace safety outcomes.79–83 The workplace factors that
have been associated with poor health and safety outcomes again include greater job insecurity,
poorer pay, lower access to training among precarious workers and less control over working time,
which in turn contribute to lack of knowledge and awareness of safety issues and complaints about
lack of voice.84–89

Other reviewers have reported similar findings in relation to temporary employment.90,91 A British
study in 2000, for example, revealed that around half of the recruitment agencies surveyed did not
have measures in place to ensure that they were fulfilling their legal obligations and that there was a
widespread lack of awareness among agencies and host employers that responsibility for health and
safety is, under current law, a shared one. It further found that agencies were frequently unaware of
whether host employers carried out risk assessments, and that the exchange of health and safety
information between agencies and host employers was often poor.92 This survey also revealed that
workers supplied by agencies tended to be inexperienced young people, placed in lower-skilled
occupational areas, often in production and construction firms and particularly manufacturing.

More generally, a parliamentary inquiry in the Australian state of Victoria concluded that the use of
‘labour hire arrangements’ can complicate the co-ordination of work processes, including
occupational safety and health standards, and that weak lines of communication between labour hire
workers and agencies, and between host employers and employees, can lead to the obfuscation of
occupational safety and health responsibilities.93 These findings dovetail, in turn, with evidence
indicating that the growth in use of temporary staff, as well as of self-employed contractors and
home-based workers, has been associated with adverse health and safety outcomes.70 Looking at the
vulnerability of agency workers from a different perspective, in her extensive study of the experiences
of injured workers in Australia, Underhill demonstrated very clearly their poor position compared
with other employees in relation to returning to work following injury, both in relation to regulatory
gaps and practice.94,95

The Victorian parliamentary report referred to above also noted how the cost-sensitive nature of the
labour hire industry could lead agencies to compromises or even non-compliance with occupational
safety and health duties in relation to such matters as induction training and risk assessment. Indeed,
the authors of an Australian investigation of the experiences of those working under subcontracting
or outsourcing arrangements in four sectors – child care, hospitality, transport and building – reached
the conclusion that reduced standards were associated with increased economic competition, as well
as work disorganisation, regulatory failure and a divided workforce, and that in ‘any organisation
where outsourcing has become common, OHS standards deteriorate.’96



Another way of looking at the impact of these structural changes in employment is to examine their
influence on the achievement of a ‘positive safety culture’ by organisations. The notion of a positive
safety culture is widely advocated by regulatory authorities97 and in the health and safety management
literature as a significant factor in aiding the prevention of workplace accidents. Although there is
little universal agreement on what a positive safety culture actually constitutes and its theoretical
underpinnings are arguably suspect,98 there is general agreement concerning the preconditions
necessary for its achievement. These include matters of good communication, trust, the presence of
occupational safety and health feedback systems and shared perceptions of commitment to
occupational safety and health. However, the structural changes brought about by the supply chain
business orientations so far described do little to encourage the development or maintenance of such
preconditions. Thus, following an extensive review of the theoretical and empirical evidence of the
likely effects of changing employment relationships on safety attitudes and behaviours and their
implications for organisational safety culture, Clarke argues: 

An overview of the evidence suggests that organisational restructuring may damage the mutual
trust between core workers and managers, undermining the existing safety culture. Furthermore
adding contingent and contract employees to the workforce threatens the integrity of the safety
culture by further eroding the trust of core employees.99 [p. 49]

In summary, it is useful to return to the benchmark review, undertaken by Quinlan et al. in 2001,70 of
the health and safety consequences of precarious work that is often the consequence of greater
business focus on supply chains. In it, the authors established the existence of a substantial and
growing body of research which indicated that the effects of changes such as those consequent on the
increased significance of supply chains in business arrangements were harmful to the health and
safety of workers involved. They reviewed nearly 100 studies that had used indices such as injury
rates, sickness absence rates, occurrence of cardiovascular disease, and knowledge of legal rights and
responsibilities in health and safety, as well as subjective measures of health outcomes. Nearly 80 per
cent of these studies found an association between the type of employment in question and adverse
health outcomes. In a more recent review of the effects of the research literature,100 which updated
and applied more robust selection methods and quality criteria to the studies reviewed, the same
authors confirmed these earlier findings and health and safety was found to have been adversely
affected in a large majority of relevant studies.

Sectors of special vulnerability
While supply chain relationships throughout the private and public sectors have generally generally
greater prominence now than previously, it is also clear that their role is more developed in some
sectors than in others. Reasons for this can be found in the ways that supply chain considerations
such as those discussed in the previous section have dominated the particular business strategies
adopted to enhance profitability in these sectors. It is clear from studies already cited that the
construction industry represents one such sector, but others include road, rail and sea transport,
clothing, food and retail. The literature on supply chains and their adverse consequences for health
and safety in each of these sectors will be considered next. 

Construction 
Studies seeking to understand the reasons for poor health and safety performance reveal how the use
of on-site subcontracting can be associated with those working for subcontractors receiving lower
levels of supervision and training than directly employed workers and can result in dangerously poor
levels of communication between client managers and contracted personnel.101,102 Similarly, in
construction, subcontracting has been found to lead to both workers and their managers being
unclear about the division of responsibilities for health and safety.103 In several case studies in the
construction industry, Walters & Nichols88 showed that subcontractor workers and agency workers
were substantially less well informed on health and safety matters than workers of the principal
contractor on the same construction sites. This finding was repeated in other studies. Interestingly, in
the only one of the case studies carried out by Walters & Nichols in which subcontractor and agency
workers’ experiences of risk communication came close to matching those of the workers of the
principal contractors, there was a full-time trade union health and safety convenor on site, who spent
a considerable amount of time providing information and training to the subcontracted and agency
workers.  

In an earlier article, Mayhew & Quinlan104 addressed issues of subcontracting and health and safety
in the residential building industry in the UK in comparison with Australia, and found health and
safety standards in both countries to be ‘compromised in tandem with the increase in outsourced
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labour’ (p. 202). They argued that while self-employed construction workers face greater risks of
harm, this is not because the hazards they experience are intrinsically different from those faced by
employed workers; rather, ‘it is because the self-employed work longer hours, more intensively, in
more hazardous sub-sections of the industry under greater economic duress’. (p. 202). Indeed, they
state that ‘the most fundamental cause of diminished OHS performance is the fierce level of
competition for building contracts’. From their empirical surveys and review of the wider literature
they conclude that:

Subcontracting is a set of hierarchical economic relationships, which shape work organisation,
employment status and effort levels. Four key factors link outsourcing with poorer OHS, namely
economic/reward pressures, disorganisation, diminished regulation and the inability of outsourced
labour to organise. [p. 202]

Wider studies of subcontracting and management arrangements for health and safety in the
construction industry from a variety of countries,105–108 as well as of contractor selection109 and the
management of small building works,110 have similarly suggested that poor health and safety
outcomes may be related to failures to manage supply chains effectively.  The same conclusions have
been reached by numerous government-commissioned inquiries into the performance of the industry,
trade union publications, the recommendations of parliamentary select committees and other
independent reviews.111–116

Transport

Road transport
A number of studies of accidents in the road transport industry in the US, Australia and EU countries
have drawn attention to the link between unsafe driving and work patterns imposed upon drivers
through recent subcontracting in the industry.117–121 The academic literature, which in this case is often
based on data compiled in reports of quite extensive and robust government inquiries into safety
practices in long haul road transport (see for example, Hensher et al.,122 Williamson et al.123 and
Quinlan124), makes the point that, because of the overlap with road traffic regulation in most
jurisdictions, there is a tendency not to treat fatalities and serious injuries involving road haulage as
work-related. A consequence of this is that despite the strength of the evidence of their causal links to
working conditions brought about through subcontracting in transport industry supply chains, these
practices remain relatively obscure. 

Interestingly, there is also evidence that the negative health and safety effects of fragmentation and
contracting are not confined to the private sector of road transport. A study of outsourcing and
occupational health among Danish public bus drivers found that it exacerbated their already
abnormally high levels of stress-related ill health.125 In a subsequent detailed study of outsourcing
operations in the same industry, Hasle drew attention to some of the reasons why this might be the
case, including strong competition on price and the limited decision-making responsibility for health
and safety assumed by contractors.126

Rail transport 
Rail transport is another area that has seen a massive shift from large nationalised industries to
privatised or semi-privatised ones in which competitive markets for services and infrastructures have
been established in many countries. Following several major accidents resulting in loss of life, the
consequences of these developments for public safety have been much discussed in the UK and
reforms have been introduced to address a situation that is widely perceived to have been caused by
multicontracting in the supply of services. Less well known, however, is the toll of injury and fatalities
suffered by the railway workers caught up in these changes of business practice. In a paper
concerning the impact of privatisation on railway workers, Baldry73 (p. 256) argues that ‘it is the
financial and organisational structure of the fragmented rail industry following privatisation which
has served to compound the risks to worker safety and continues to do so despite recent Government-
led changes’. In particular, he argues that the rise in injury rates which followed the 1993 Railways
Act was at least partly caused by the poor communications present in the fragmented cluster of
autonomous organisations ‘with little previous experience of railways’ that were the result of the
privatisation introduced by this Act. 

The maritime industry and ports
Perhaps the most extreme example of a fragmented relationship between labour supply and company
operation in transport is found in the maritime industry. Here, the last two decades have witnessed
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major changes in both the nature of the labour force, its relationship with ship owners and the way in
which work in the industry is organised. Even though the largest share of ownership in the industry
remains with the so-called ‘embedded maritime states’ of Europe and North America, the large
majority of the more than 1 million seafarers working on merchant ships worldwide now comes from
a small number of developing countries such as the Philippines, India and China and from former
communist Eastern Europe. They are recruited through crewing agencies on short-term contracts and
work on ships managed by ship management companies.127 Their working conditions are extreme by
land-based standards, involving long working hours, shift work and intensive work patterns as well
as serious physical hazards.128,129

The key role of merchant shipping in the logistics of global supply chains has meant that to increase
profitability, the organisation of the labour process for seafarers has changed profoundly, with
simultaneous drives towards work intensification through the employment of smaller crews, operating
faster ships, the containerisation of goods and the redesign (and relocation) of ports to achieve
shorter times spent in loading and unloading cargoes.130–132 Arguably, the consequences of these
changes are seen in the fact that occupational mortality and morbidity rates for seafaring remain
among the highest for all occupations.133,134 They are further seen in the high incidence of shipping
incidents ascribed to seafarer fatigue, and the range of psychosocial health effects caused by working
patterns and the social isolation experienced among seafarers, both at sea and in modern port
facilities.135,136

The logistics revolution that enables the focus on supply chains to feature so significantly in modern
business practice has not only had a profound impact on the structure and organisation of the life
and work of seafarers but also on that of dockworkers and related labourers. As Bonacich & Wilson
write:137

Containerisation had a major impact on the way longshore work was done. Before the
introduction of containers, longshore workers would go down into the hold of a ship and load or
unload packages sent down by pallet. Containerisation completely changes the work. They are
loaded by an overhead crane whose operator is highly skilled. The containers on deck are then
lashed into place to secure them. The process is reversed for the discharge of ships. [p. 177]

While these authors point out that some dockworkers and their trade unions (such as those on the
west coast of the US) have managed to hold onto a favourable labour market position in the logistics
revolution, this has not been so for all dockworkers. And even where it has been the case, it has by
no means prevented the considerable job losses that have accompanied port redesign and relocation,
which has occurred on a major scale in North America, Europe and elsewhere in recent decades. Such
redesign has led not only to changes to facilitate containerisation but also to specialist terminals for
handling oil, chemicals and other cargoes. 

What all these developments have in common is a focus on speed, efficiency and economy in the
carriage of cargo. Their results have had major implications for the dockside labour force, with a
significant reduction in the number of workers involved, destruction of dockland social communities
and, for those fortunate enough to be retained in work, relocation of workplaces to ‘transport hubs’,
sometimes considerable distances away from previous worksites and involving major changes in the
nature and intensity of the work involved. As a result, with a much-reduced labour force and huge
technological development, the overall incidence of harm from the hard physical labour associated
with the work of loading and unloading of ships could be expected to have reduced in scale. But it is
evident from the incidence of major and fatal accidents that in fact the work remains hazardous and
the occurrence of serious and fatal injuries continues to be a problem – as do the hidden health effects
of all these changes on the populations affected by them. 

For seafarers, too, the redesign and relocation of ports adds not only to the intensification of their
work but also to their social isolation, as they are no longer able to enjoy the extent of shore leave
that was once the norm, nor are the major ports in which their ships berth any longer found near the
centre of maritime cities. The result is a further contribution to the institutionalised and isolated
lifestyles of seafarers, which has been noted to contribute to poor mortality and morbidity outcomes. 

The food industry
The food industry is another sector in which considerable attention has been paid to supply chain
effects. In critiques of the business practices prevalent in large-scale food retailing, there has been a
focus on the direct and indirect effects of the imbalance of power between customers and suppliers in
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the industry, especially when viewed on a global scale. It is starkly evident, for instance, that large
food retailing companies whose sales are mainly located in advanced market economies wield a huge
influence over suppliers and their workers in other parts of the world. As Appelbaum &
Lichtenstein138 argue, in contrast to the mid-20th century era of transnational commerce, in which US
or European manufacturing multinationals played the leading role, 21st century globalisation is
increasingly structured by a set of retail-dominated supply chains. This strategic shift in the locus of
corporate power has arisen out of two conjoined phenomena: first, the logistical integration made
possible and necessary by the revolution in information and transport technology (barcodes, data
storage, containerisation, global communications), and second, the neoliberal transformation of the
worldwide political economy, which in advanced market economies in North America and Europe
has facilitated the expansion of a low-wage, import-dependent retail sector, while in developing and
newly industrialising economies it has generated a huge export manufacturing boom. 

The dependencies thus created and their consequences go far beyond the remit of the present review,
but there are some lessons from the substantial literature on global food supply chains that are
nevertheless relevant and which are also demonstrable in practices closer to home. For example,
many observers have noted a paradox often evident in these dependencies, in which the economically
powerful customer is potentially able to exert considerable influence over the way the suppliers
conduct their operations, including those concerned with health and safety management, but where,
at the same time, the business priorities that underpin the rationale behind the relationship are ones
that may cause the economically powerful customer to make demands on the supplier in terms of
price and delivery that undermine the possibility of improved working conditions. 

In supply chain relations between supermarkets and their suppliers in the UK, for example, Newsome
& Thompson139 suggest that suppliers face considerable problems in coping with the demands of their
more powerful customers and indicate that supermarkets are successful in transferring risks and costs
down their supply chains. In a subsequent paper, Newsome and her colleagues suggest the impact of
this is mainly felt by suppliers in the form of work intensification and in unstable patterns of work
and working time.140 Similar results have been reported in Australian research where prevailing
workplace trends among suppliers have included increasing casualisation, agency work, outsourcing
and work intensification undertaken to meet the pricing and delivery demands of customers.31 As we
have already shown, these practices are all associated with negative health and safety effects. 

In a recent study of the meat processing industry that supplies the main UK supermarkets, researchers
found contradictory pressures on health and safety evident in the supply relationships they
examined.141 They point out that direct pressures from customers could act to promote improved
health and safety standards and that auditing and inspection by agents of these companies could help
to maintain them. However, they also show that the indirect pressures of pricing and delivery
schedules demanded by the same customers can create problems for health and safety. Overall, they
conclude that their research:

suggests that supermarkets add to the difficulties of managing health and safety as cost pressures
and delivery requirements push companies towards using agency workers, increasing the pace of
work and utilizing long working hours. 

However, they concede that their findings also show substantial differences between suppliers in their
health and safety management processes and outcomes. They ascribe a significant role to management
approaches towards health and safety among suppliers in explaining these differences and to the
ability of workplace trade unions to influence approaches to health and safety in the companies they
studied. Thus, they suggest that while customers’ pricing and delivery pressures undoubtedly create
challenges for health and safety, which are not adequately offset by demands for standards from the
same customers, poor health and safety management and outcomes are not an inevitable consequence
and can be influenced through a variety of additional factors such as trade union input and
regulatory scrutiny. These issues will be examined in greater detail in Section 5. 

At the bottom of food supply chains are the experiences of the low-skilled and migrant labour
involved in casual and seasonal work in agribusiness. Tragedies such as that which befell the Chinese
cockle pickers who were drowned in Morecambe Bay in England in 2004 helped to expose some of
the extreme forms of exploitation of vulnerable workers in these situations. Here, again, it is
acknowledged that the practices involved are not new, in the sense that the seasonal employment of
casual labour with relatively poor working conditions is an embedded feature of farming and food
gathering. But what is different about recent practices can be found particularly in the changing
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nature of business structures and relationships in this part of the food industry, where, increasingly,
many small-scale operators supply labour to numerous small-scale producers, who, in turn, supply
their products to very few large-scale customers (such as supermarket chains). Although these small-
scale labour users may be subject to a range of ethical trading checks, as Scott et al. (p. 8) noted in
their report for the Gangmasters’ Licensing Authority in 2007:142

Some labour users felt that the pressures they are under from multiples’ ethical trading teams to
regulate their labour supply are in conflict with the pressures they are under from the multiples’
buyers and category managers to minimise costs. 

Furthermore, there appears to be some feeling among the labour users in the sector that efforts by the
authorities to introduce improvements have failed to reach many of the perpetrators of malpractice
among labour providers, who continue to quite easily avoid detection and increase their profit
margins by operating their businesses illegally, in whole or in part. The view that the supermarket
chains and other powerful customers could do more to condemn such malpractice in the sector was
also felt (Scott et al.,142 pp. 8–9).

The second major feature of temporary informal work at the base of supply chains in agribusiness is
the combined extent to which labour users have attempted to increase their economic efficiency by
increasing their use of temporary and minimum wage labour and the degree to which this has
involved the use of migrant labour.143–145 The result of this combination contributes further to the
complexity and obscurity of the labour hire practices in the sector and makes attempts to formalise
arrangements more difficult.

The scale of the resulting problem of illegal and informal temporary agency work at this end of the
food supply chain in the UK has begun to be acknowledged. However, its very nature means that its
dimensions cannot be documented accurately – not even with regard to such fundamentals as the
extent of the presence of undocumented workers, or the degree of their illegal treatment by
businesses.146 In such a scenario, hard data on the effects on health and safety are impossible to come
by and existing descriptions certainly underestimate the extent of the problem. Indeed, in the end,
events such as the Morecambe Bay incident would seem to provide only a partial glimpse of the
serious exploitation of labour that occurs in the UK as a result of these practices. 

The introduction of the Gangmasters Licensing Authority followed the public outcry over the
Morecambe Bay incident. It represented an attempt to introduce greater formality into the sector,
through which improvements in the exploitative conditions of labour that lead to such incidents
might be achieved. However, the authority itself acknowledges the limited extent to which this is
possible, given the complex nature and range of the practices involved and the limits of its reach
either as a regulator or as an adviser. 

Textiles, clothing and footwear
Outsourcing and the global relocation of production have covered widely in the literature on the
clothing and footwear industry.147–152 The details are largely beyond the remit of the present study, as
they apply in the main to global supply chains, but there are implications that are pertinent. Firstly,
the economics of the industry, and especially the powerful market position occupied by retailers and
their increasing ability to source supply globally, has driven down labour costs, increased competition
and reduced profit margins in the sector. Secondly, this has led to outsourcing closer to home as well
as abroad, and has increasingly resulted in complex supply chains involving multiple subcontracting,
homework and middlemen. A common feature of such chains remains the exploitation of labour that
often consists of particularly vulnerable workers, such as newly arrived immigrants, who frequently
work informally, illegally and in unregistered workplaces, and are subject to long hours, unsafe and
unhealthy working conditions and very low pay. 

In 1999, Mayhew and Quinlan153 reviewed the published research on the health and safety
consequences of modern textile work. They concluded that (p. 96):

In sum, international research has consistently uncovered a high incidence of injuries in garment
workers that are clearly related to job tasks and the intensity of production. 

They further noted other areas of agreement in the literature, including the weak position of
immigrant workers and the role of piecework in exacerbating risks of injury. But they also found that
existing research on the health and safety consequences of work in the industry was generally
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confined to factory-based workers and took little account of the wider labour process involved. To
demonstrate this, they studied, more systematically than previous research had done, the health and
safety outcomes among factory and outsourced home-based clothing workers in Australia. They
found that ‘outworkers worked significantly longer and were paid less than factory-based workers’,
that ‘while the same types of injury occurred in both groups, outworkers suffered far more frequent
and severe injuries than did factory-based workers’, and that there was ‘an overwhelming correlation
between piecework/bonus payment systems and the development of short term as well as chronic
injury’ (p. 99). 

These findings have not been challenged since. Indeed, with reference to other researchers’ findings in
Australia,154 Rawlings155 has observed (p. 523):

In the TCF (textiles, clothing and footwear) industry, retail and manufacture typically involve a
chain of numerous (more than three) contracting parties that constitute a pyramid of interlocking
contractual arrangements. This ‘supply chain’ structure permits the effective business controllers
to profit from the use of cheap labour without any need to deal directly with those performing the
labour. Within these supply chain arrangements, the retailers who act as effective business
controllers thereby avoid the legal proximity with clothing outworkers that might attract labour
law obligations, at the same time as these retailers still maintain effective commercial control over
the TCF manufacturing work performed. The extent of this control is made possible by the
concentration of market share of the major retailers and is exercised through chains of supply by
way of market power and explicit contractual provisions.

In their acclaimed analysis of the development of lean retailing and the transformation of textiles
manufacturing in the US, Abernathy et al.156 similarly concede that despite the revolutionising of
business practice in the industry brought about by the demands of large retailers and facilitated
through information technology and supply chain management, the problem of poor labour
conditions and textiles sweatshops remains close to home. In doing so, they argue that while the
decline in collective bargaining power of trade unions in the sector and renewed immigration help to
facilitate the continuation of these problems, business advantage may also play an important part:

Although one reason government labour standards continue to be flouted is the ever-present
pressure to reduce the labour-cost component of garments, the growing importance of
replenishment also explains the recent re-emergence. Sweatshop operations offer the dual
‘advantage’ of low labour costs and proximity to the American market. Suppliers relying on
contractors that violate wage and hours laws can achieve timely replenishment without holding
large inventory risk and still pay low wages. [p. 184] 

Similarly, in her conclusions from the findings of her research on supply chains in the UK clothing
industry, Warren writes:157

It is clear that workers producing in different garment subcontracting chains experience
considerable variations in pay and condition, which in turn, are mediated through gender,
ethnicity and legal status. Yet the intensification of global competition is squeezing workers’
conditions across all sectors of the UK garment industry in familiar ways.

In summary, then, the clothing industry already had a poor reputation for various exploitative labour
practices that were essentially supply chain-related, including sweatshops, homeworking, the
exploitation of female and immigrant labour and so on. Recent findings confirm that these practices
have by no means disappeared and demonstrate that, in fact, some elements of modern business
practice actively (and knowingly) encourage them.

Of course, large business organisations in the industry eventually responded to widespread international
criticism of the profits they derived from the exploitation of labour in underdeveloped and newly
industrialising countries.  As a result, they increasingly used their position at the head of supply chains to
exert more direct influence on labour conditions at the base, in much the same ways as large food
retailers did. Consequently, current global business practices in the clothing industry have been claimed to
be exemplars of the exercise of corporate social responsibility through the market-based regulation of
supply chains. At the same time, they still attract widespread criticism and it is notable that health and
safety issues still rank among the most frequent of failures cited. For example, the 2006 report of the Fair
Labor Association158 – whose participating companies sign up to its fair labour code of conduct – states
that in its 99 independent external inspections of the factories of the suppliers of these companies during
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2005, it found over 1,500 non-compliance issues, by far the largest number (45 per cent) of which were
on health and safety matters. This is despite the facts that the participating companies include some of the
largest and most prominent global brand names and that their commitment under the terms of their
membership of the Fair Labor Association involves conducting internal monitoring and remedying
instances of noncompliance found in their supply chains. These findings echo those of many other
observers of global supply chains in the clothing industry and at the very least demonstrate that the
ability of heads of supply chains in the industry to manage improved health and safety standards on a
global scale, by voluntary means, is actually more limited than corporate image makers would like to
believe. It is also important to note in this context that such agreements are still the exception and most
of the global clothing trade still falls outside the scope of their monitoring arrangements.159 This aspect of
the market regulation of the supply chain will be addressed again in the next section.

From producer to user: the case of hazardous substances
Another kind of supply chain relationship with serious consequences for the health and safety of
workers is found in product supply, as illustrated by the case of the supply and use of hazardous
substances, where the direction of influence flows from producer to user. 

Hazardous substances are supplied for use in many workplaces. If used appropriately, the risks to
health represented by their hazards can be minimised. However, this requires certain preconditions
concerning the effectiveness of risk communication to be present in the supply chain between
suppliers and users. Key factors in influencing the existence and operation of these preconditions in
the business relationships involved would seem to be the dependency of one end of the supply chain
on the other and the unevenness of the market power wielded at each end. 

Many chemical substances are hazardous to health. Prolonged workplace exposure to relatively small
amounts may result in long-term health effects, such as respiratory and skin diseases, disorders of the
nervous system and cancer. Many of these conditions prove fatal. It has been estimated from EU
aggregate data that nearly a third of all occupational diseases recognised annually in the EU are
related to exposure to chemical substances.160 Accidental workplace exposures to larger quantities
may also have more acute toxic effects, including poisoning, burns and asphyxiation. 

While there is much that remains unknown about the long-term health effects of substances currently
in use in workplaces, enough is known about their risks to warrant the extensive development of
regulatory provisions governing the management of risks associated with their use. Despite this
development, however, exposure to hazardous substances remains one of the commoner causes of
work-related mortality and morbidity.  There are several reasons for this. 

The scale of chemical production is enormous. Global production of chemicals increased from 1 million
tonnes in 1930 to 400 million tonnes by the early 21st century. While the range of chemical products
has also extended massively, good data on their health effects exist for only a minority of them. The EU
is responsible for about one third of the total international output and as such has the largest chemical
industry in the world, with a 65 per cent share of world exports and a 53 per cent share of imports,
accounting for 2.4 per cent of the EU’s economy. It is Europe’s third largest manufacturing industry,
employing 1.7 million people directly with a further 3 million jobs dependent on it.161

Although large multinational corporations are dominant in terms of employment and production in
the chemical industry, in Europe there are also 36,000 SMEs that between them account for 28 per
cent of chemical production.162 Moreover, users of chemical products span the full range of enterprise
size. As with other aspects of health and safety management, while there is no room for complacency
concerning exposures to hazardous substances in large firms, generally risk management approaches
in these organisations will be better resourced and developed than in their smaller counterparts. The
one important exception to this is where certain operations in larger organisations have been
outsourced. While these operations may be still performed on the premises of the large organisation,
they are undertaken by the workers of small contractors or subcontractors, without much of the
protection supplied by the health and safety management arrangements of the larger organisation to
which they are contracted (see Rebitzer101 for an example). 

As well as having the largest chemical industry in the world, the EU also provides the single largest
market for the industry’s products. As Table 6 shows, chemicals are used not only in the chemicals
industry itself, but in a huge number of workplaces across the spectrum of economic sectors, both
private and public. Workers who are at risk of exposure to hazardous chemicals are consequently to
be found throughout the economy. 
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Documenting this exposure and its health effects is far from straightforward. Surveys conducted by
the European Foundation for the Improvement of Living and Working Conditions found that 22 per
cent of respondents throughout the EU considered themselves to be exposed to dangerous substances
for at least a quarter of their working time, while 16 per cent thought they handled dangerous
substances daily.163 In an earlier study, it was estimated that some 32 million workers in EU countries
were exposed to occupational carcinogens,164 leading researchers in 2000 to conclude that a
substantial proportion of workers in the EU were exposed to them.165 There is further information
from national surveys supporting this thesis; for example, analysis of the French 2003 SUMER survey
indicated that 14 per cent of the French workforce was exposed to one or more of 28 carcinogenic
substances in their workplace.166

The supply chains involved in the distribution of chemical products are complex. They may be long
chains with many links that may serve to interrupt the flow of information on safe usage. For
example, in addition to the original manufacturers and importers of chemical products, there are also
formulators that use chemicals supplied by their original manufacturers or importers in their own
products before marketing them on to further users. There are also distributors of these products as
well as those of the original manufacturers and importers. In other cases there may be considerable
breadth to the chain, resulting in end users of the same product using it in different situations under
completely different conditions, again making adequate and appropriate risk communication between
supplier and user difficult. 

Information on exposure and its effects at the bottom of supply chains is limited. For example, in
only one of six western EU countries involved in a recent study was any systematic national survey of
exposure to chemical substances by company size found. But this evidence, coming from the
Netherlands, confirms what might be anticipated:  workers in small enterprises experience greater
frequency of exposure that those in larger organisations, as shown in Table 7.167

Since the 1960s, the regulation of the risk management of hazardous substances has been based
around two sets of assumptions concerning the quality of suppliers’ information and the capacity of
users to act on it appropriately. However, for many work scenarios in which hazardous substances
are used, neither set of assumptions is justified. To understand why this is so, it is first important to
acknowledge the role that the supply chain infrastructure plays in both supporting and limiting
possible good practice. 

As noted, chemical supply chains are not uniform entities. They vary in breadth and length and in the
number of actors they engage. They may be anything from local to global in reach. They are mostly

Industrial sector
% of total chemical

consumption

Textiles and clothing 6.3

Agriculture 6.4

Electrical goods 3.9

Office machines 0.7

Industrial machinery 1.9

Metal products 2.5

Services 16.4

Rest of manufacturing 6.1

Construction 5.4

Automotive 5.3

Paper and printing products 4.5

Consumer products 30.3

Rest of industry 10.3

Table 6
Chemical
consumption in EU
industry



branch-specific and many of their features will be defined by the nature of the use of their chemical
products, their market dependence and by the kind and extent of the technologies involved. Supply
chains originate with manufacturers or importers of base chemicals, and final or intermediate
preparations. These may be purchased directly by users in some cases but in others they will be
transformed into different products by formulators who create new preparations from mixtures of
substances they have received, before selling these formulations on to end users either directly or
through further intermediary traders or distributors. Generally, the SMEs that form the vast majority
of end users of chemical products purchase them from distributors. 

There are estimated to be 1,200 chemical product distributors in the EU.167 They may purchase
substances and preparations from manufacturers inside or outside the EU and store, repackage or
relabel products before selling them on to the next link in the supply chain. It is recognised that
distributors can represent a significant barrier to risk communication in chemical product supply
chains, since they may have little knowledge of the use to which the substances they supply will be
put by users, and because their role in supply may be limited to identifying a source of a particular
product for a customer, and obtaining and passing it on to the customer at a competitive price. At the
same time, this is not always the case and some distributors have a very good market overview and
technical knowledge and may even provide consulting and technical support for clients. 

There has been some interest in describing the variation in supply chains in research projects
undertaken to inform policy in the run-up to the implementation of the EU’s Registration, Evaluation,
Authorisation and Restriction of Chemicals legislation (REACH). For example, in a project
concerning the production of technical guidance for downstream users, researchers describe supply
chains in several different branches of economic activity, including textiles, printing, adhesives and
paints, microchip production, detergents and construction.168 In reviewing this work, Walters167 notes
how special characteristics of the economic activity in a sector help to determine the nature of the
supply chain within it. He draws attention to the contrast between, for example, the textile finishing
industry and construction. In the case of the former, where market pressure (consumer demand) is a
critical driver of innovation, businesses are critically dependent on the supply of appropriate
chemicals and their manufacturers, and formulators and users all have close ties with research and
development in the chemical industry, leading to good technical understanding. Even though many of
the firms involved in supply and use are SMEs, market pressure ensures close relationships and good
communication in the supply chain, both because of its critical role in business success and also
because of the stringent demands of environmental and consumer protection requirements. 

In contrast, in construction, supply chains are broad and diverse, and may include the supply of
single substances such as solvents, preparations, raw materials and semifinished or finished articles.
There are bulk chemical products such as cement, concrete and bitumen used in very large quantities
and speciality chemicals such as paints and adhesives that are used in smaller amounts. The technical
understanding of the users of these products is generally poor and further complications are
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Frequency

Company size (no. employees)

1–9
(n= 1,516)

10–49
(n= 2,782)

50–99
(n= 1,525)

100–499
(n= 2,278)

500–999
(n= 623)

1000+
(n= 1,262)

Total
(n= 9,986)

Daily or weekly 45.3 33.5 33.6 27.4 28.4 23.7 32.4

Monthly 11.3 9.5 7.3 8.3 4.2 5.4 8.3

Never 43.4 57.0 59.0 64.3 67.4 70.9 59.3

Daily or weekly 50.0 43.5 43.0 36.1 33.1 29.4 40.3

Monthly 10.0 9.7 8.1 9.4 8.8 9.0 9.3

Never 40.0 46.8 49.0 54.5 58.1 61.6 50.5

Daily or weekly 58.4 50.0 48.8 41.5 39.8 33.6 46.4

Monthly 9.6 8.8 7.7 9.0 8.2 8.0 8.7

Never 31.9 41.2 43.5 49.5 52.0 58.4 44.9
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Relationship
between exposure
to hazardous
substances and
company size



introduced by the practices of contracting, subcontracting and self-employment on construction sites
as well as by the use of migrant and casual workers. 

In other sectors, such as graphic printing and the supply and use of paints, sealants and adhesives,
supply chains are often quite long and there may be concern about revealing business-sensitive
information on the composition and use of products that may affect communication in the supply
chain. Despite the long-standing existence of regulatory requirements on suppliers to provide
sufficient information to enable users to use their products safely, the complexity of supply chains for
hazardous substances, combined with a reluctance on the part of suppliers to divulge the requisite
safety information concerning their products, has resulted in poor risk communication, a fact
confirmed by many studies internationally.169–172

This has been shown to be the case both with regard to labelling and especially for the safety data
sheets (SDSs) required by law. Briggs & Crumbie173 found that for small firms, the supply end was the
most common source of information on the chemical products. Two in three users cited container
labels, closely followed by suppliers and sales representatives, while 40 per cent cited SDSs as sources
of information. But Briggs & Crumbie found that the most influential source was the supplier sales
representative, (38 per cent of respondents). In a similar vein, the more recent REACH
Implementation Project168 conducted to support the implementation of the REACH provisions states
that (p. 14): 

…it is interesting to note that none of the chain studies report that SDS is the most important
source for information on chemicals. All the chains have supporting information sources from
their suppliers, from their customers and/or from their associations.

More significantly, studies identify severe limitations in the quality of information and also its
accessibility to users, especially those in smaller enterprises. They also demonstrate that help from
services or consultants that might be available to larger organisations is much more limited for small
firm users, partly because of restricted access to such expertise and partly because services and
consultants, even if accessible, often themselves fail to appreciate the context in which their expertise
is required in small enterprises. For example, they often fail to understand how business is
undertaken and work gets done in small enterprises, or the priorities of owner–managers in these
establishments and related situations.68 Numerous further studies demonstrate that as a consequence,
owner–managers of small firms where hazardous substances are used do not understand suppliers’
information or use it appropriately, they frequently do not understand the application of chemical
risk management strategies aimed at exposure assessment and control, and are not willing or able to
employ experts to help them do so.167

Therefore, although technical knowledge exists to minimise the risks of exposure to hazardous
substances at work, and despite regulatory requirements on suppliers’ information and the well-
established finding that users, especially those in smaller firms, depend most on this information,
unnecessary and risky workplace exposures still occur. The details of the consequences of these
exposures for workers’ morbidity and mortality often still remain unclear, but there is widespread
agreement that they are nonetheless significant and serious. 

Conclusions
The overwhelming conclusion drawn from the research literature concerning supply chain effects on
health and safety generally, and those across several specific sectors, is that there is a great deal of
evidence concerning the existence of harmful working conditions that are the consequences of the
indirect effects of current business practices aimed at reducing labour costs through outsourcing and
through influencing the resulting supply chains to dictate favourable price and delivery terms. There
is also evidence to suggest that these harmful conditions occur because of the difficulties in managing
health and safety in the increasingly fractured organisational relationships that are the result of
current business.   

As was made clear in Section 3, these business practices are designed to reduce costs and maximise
opportunity. But it is clear they often act in concert to cause a worsening of labour conditions further
along supply chains. They lead, for example, to the transfer of work from larger organisations to
smaller ones with less capacity to manage health and safety. The same organisations are also less
likely to be unionised and therefore often do not have arrangements for worker representation that
can act to challenge unsatisfactory working conditions. They serve to encourage subcontracting,
which in turn often leads to multi-employer worksites and the introduction of more fragmented
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systems of health and safety management. In all these scenarios, cost pressures on suppliers act
simultaneously to reduce expenditure on health and safety while cutting labour costs by introducing
more intensified work regimes, reducing employee benefits in the terms and conditions of
employment and increasing reliance for labour on ‘nonstandard’ forms of employment, including the
use of employment agencies, casual work and even so-called ‘bogus self-employment’ (entailing the
creation of a ‘legally incorrect’ impression that a worker is an independent contractor rather than an
employee). 

As has been indicated, there has been some recognition of these issues in public scrutiny of business
practices, especially in relation to global supply chains. One response to this public concern has been
the introduction of voluntary, market regulatory approaches to influence conditions of work and
labour standards at the base of supply chains. The extent to which such approaches address health
and safety issues and are effective in doing so, in the following sections. Regulatory frameworks have
also shifted their focus to accommodate these changes and have to an extent adapted to the resulting
scenarios for seeking regulatory compliance. As part of this adaptation, ideas concerning the role of
leverage in dependent business relationships as a potentially useful means of promoting good practice
in health and safety have become embedded within the policy literature on regulating health and
safety. The evidence for the success of such approaches is also considered next. 



5 Managing health and safety in supply chains: 
evidence of good practice

The problems that supply chains create for health and safety management and for protecting workers’
health and safety have not gone entirely unnoticed and ways of solving them have been sought. This
section will review the literature that examines these ‘direct effects’ of supply chain management on
improving labour standards and health and safety arrangements. A particularly noticeable feature of
many of these interventions is the recognition that the same business practices and market relations
that have led to poor labour conditions for workers at the bottom of supply chains and poor use of
hazardous products could also be exploited to support health and safety management, rather than to
act to its detriment. 

Although there is considerable business rhetoric concerning good intentions in this area, there is only
a relatively small research literature examining their effectiveness. This section will look in some
detail at this literature, identifying its main strengths and weaknesses as well as the gaps that could be
filled by further studies. The review which follows has been organised under several headings,
broadly reflecting the concerns evident in the literature. First, it examines literature that focuses
generally on the benefits of improved supply chain management for health and safety arrangements.
Second, it considers some of the main examples of the initiatives involved, including procurement
policies and strategies, and certification systems and their influence on more systematic occupational
safety and health management arrangements. Here, particular attention is paid to research on
client–contractor and supplier–user relationships in relation to these initiatives and ways in which
compliance with health and safety standards and appropriate management systems that are demanded
in contracts governing supply relationships are achieved in practice. 

It is plain that the remedies described in the literature have been influenced by the regulatory climate
of the past two decades, in which, for a host of reasons, command and control approaches to legal
responsibilities and their enforcement have been largely eschewed in favour of private and market
regulatory mechanisms deemed more appropriate both for the subject and the climate. This section
will close with some discussion of relevant aspects of the critical literature on regulation inasmuch as
it applies to interventions to protect labour and manage health, safety and working conditions in
both global and domestic supply chains. 

The benefits of managing health and safety in supply chains 
Policy rhetoric on health and safety in recent years has strongly advocated voluntary approaches to
achieving improved health and safety through manipulation of supply chain relationships. In the UK from
the end of the 1990s onwards, such approaches have been in evidence in a variety of HSE publications on
improving health and safety management arrangements. For example the HSE’s ‘flagship’ guidance on
health and safety management, HSG65, argues that organisations would want to improve their
occupational safety and health management systems as a consequence of pressure from suppliers or
customers and that accidents and ill health disrupt delivery in supply chains and therefore harm
profitability.174 A number of specific guidance notes offer similar advice.175,176 A Health and Safety
Commission (HSC) source similarly suggests that good health and safety standards in the supply chain are
important because they help ensure quality, value, competence and reputation, and claims that they are in
the interests of all the organisations involved in supply chain relationships.177 Meanwhile, research
commissioned by the HSE on how large firms approach the management of health and safety argued that
dependent supplier organisations needed to consider their health and safety arrangements carefully in order
to retain the business of their larger customers.178 This advice has been repeated in subsequent HSE-
commissioned reviews of the role of supply chains in health and safety.179 

Much of this rhetoric is echoed in the practitioner literature, where the benefits of the ‘business case’
for improved health and safety have been aired frequently.180–187 The view is also shared in the
publications of employers’ organisations.187,188

Various supposed business benefits for the economically powerful party in the supply chain (usually
customers or clients to whom labour, goods or services are being supplied, but sometimes suppliers of
materials such as hazardous chemicals) are claimed. They include addressing the company’s corporate
image, its social responsibility agenda and its reputational risk. They further include notions that link
profitability to quality and, in turn, quality generally to quality in health and safety management
arrangements among dependent suppliers specifically. There is a further argument that the latter can
be viewed as proxy evidence for wider quality in the delivery of the services or goods supplied. 
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Perspectives on how this supply chain influence might be achieved have been aired extensively in
writing on the role of supply chains and labour conditions. It is argued that the economically more
powerful party in the supply chain – for example a customer that holds a sufficiently powerful
market position – can exploit its position to secure compliance from the supplier on a range of issues
that are conditional to the terms under which goods or services to the customer are to be supplied
and can insist that health and safety and working conditions be included in these terms. This is
essentially the approach adopted by the corporate social responsibility agendas of companies at the
head of global supply chains and promulgated in the various ethical trading agreements and codes of
conduct that have been introduced over the past few years.190,191

The same approach is also assumed in more localised supply chain relationships, as illustrated by
many of the examples in the following sections. Arguing the potential of these approaches,
researchers such as Beaumont et al.40 have suggested that positive effects may additionally work
through customer demands that suppliers rethink working practices, leading to improved outcomes
for workers, including as a result of improvements in health and safety management that parallel
efficiency gains in relation to profitability. 

However, robust research evaluating the extent or effectiveness of such domestic approaches is
difficult to find. For example, the bulk of the literature cited in reviews commissioned by the HSE on
the subject simply restates unsubstantiated opinion, anecdotal accounts and guidance concerning the
benefits of supply chain management, rather than consisting of new research findings on the
effectiveness of the approaches discussed. Not surprisingly, this leads its authors to recommend
further investigation of the role of supply chain management.192 This was acknowledged by a recent
review of HSE-commissioned research on the evidence base for ‘what works’ in delivering improved
health and safety outcomes:193

The literature identified that further work could be done to understand how to develop the
potential power of supply chains. [p. 64]

It goes on to state that while its authors were aware that the HSE was ‘doing some work in this area’,
no published evaluation data was available. 

Despite the comparative weakness of the evaluative literature concerning the effectiveness of supply
chain management in influencing health and safety arrangements and the factors that support or
constrain it, accounts in which experiences of supply chain management are discussed are broadly in
agreement concerning the particularly important roles of procurement practices, contractor and
systems certification, and communication issues in multi-contractor or subcontractor worksites in
achieving successful intervention in supplier health and safety management arrangements. Some of the
key examples of this literature and their strengths and weaknesses will be examined next. 

Procurement and health and safety management 
Both researchers and policy rhetoric on supply chain relations point to the opportunities that
procurement gives clients and customers to influence improvement in health and safety management
among suppliers. In the UK, the regulatory framework provided by the Construction (Design and
Management) Regulations 2007194 encourages them to exploit these opportunities, as does supporting
guidance.195–197 However, research on procurement practices in construction suggests that the effective
achievement of such influence may not be entirely successful. For example, following an industry
survey and criticism of the way that some public sector clients discharged their health and safety
obligations with regard to procurement,198 Davies Langdon199 undertook a questionnaire-based survey
to ‘assess the strength of the health and safety input by contractors into the tender process’ and
‘establish the level to which best practice health and safety criteria have been embedded within public
sector procurement processes’. Low response rates (less than 14 per cent) for the survey warrant some
caution in interpreting it, but the findings suggest a bureaucratic approach to health and safety
requirements in public sector procurement. It shows that clients are familiar with setting contractual
requirements on health and safety in the procurement of services but also demonstrates that they are
far less engaged with efforts to monitor compliance or undertake post-completion review of such
arrangements. Since occupational safety and health in the construction process involves not only
building but also design, the frequently observed late appointment of contractors also means little
engagement with design decisions that might have health and safety implications. 

In other words, opportunities to monitor and improve supply chain influence – regarded as essential
by both proponents and critics of supply chain influence even in much looser situations of global
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supply – were being overlooked by public sector clients in the UK construction industry, despite its
comparative accessibility and tight regulation. 

In a detailed research study into fatal accidents in the UK construction industry published in 2003
following a series of workshops held with private and public sector industry participants, researchers
highlighted a range of procurement issues they believed contributed to the high incidence of deaths in
the industry. They said that:200

The principal area of uncertainty, of concern across all workshops, related to policy level
approaches to contracting strategy. Increased outsourcing contractorisation etc … means
contracting forms and strategies deserve attention, particularly as the workshops indicated there
was generally little effective attention to health and safety in contractor selection, within contract
terms or as part of contract monitoring. This also explains the absence of strong agreed paths of
influence from contracting strategies to specific organisational factors. [p. 118]

Procurement and health and safety in large-scale construction projects 
In contrast, there is some evidence to indicate that procurement approaches used to improve health
and safety arrangements by large construction concerns during major projects meet with some
success. For example, during the building of the major landworks supporting the Öresund bridge and
tunnel between Denmark and southern Sweden in the 1990s, evidence showed that initiatives on
health and safety requirements in procurement helped to reduce the incidence of occupational
accidents in the construction works.201 In this case, the organisation responsible for the Danish
construction work set up a range of health and safety and environmental management requirements
and applied them in tender specifications for its contractors. As well as meeting these requirements in
their tender, successful contractors and their subcontractors were subject to monitoring and auditing
of their subsequent work activities. In addition, accident reporting systems were applied rigorously
and a high-profile safety awareness campaign operated across the construction sites. The overall
approach was evaluated, and as a report of the scheme indicates:

The main conclusion is that the initiatives have had a substantial impact on safety and health...
The evaluation reveals that every third employee has gained OHS knowledge and changed their
working habits during the project period. 

Here, again, there are clearly a number of important preconditions that made the success of the
initiative possible, including the leadership and commitment of the client organisation and its capacity
to monitor and audit the compliance of its contractors effectively. 

Another example of a procurement approach to improving occupational safety and health on large-
scale construction projects was seen in the controls on subcontracting adopted by Renault in building
a new industrial plant in France in the 1990s. These included the adoption of health and safety
management systems by contractors and their monitoring by Renault staff. It was deemed to be
successful because it achieved a much improved accident frequency when compared to the French
construction industry as a whole.201 In their evaluation of the initiative, the authors of the case study
in which it is described state that:

The players interviewed for this case study consider that the key factor for the success lies in the
involvement of the client and the overall approach to site management. The presence of a
permanent prevention unit on the spot is the second key factor in this success. [p. 93]

Similar approaches were adopted in the UK during the construction of Heathrow Airport’s Terminal
5 and are presently in use in the construction of facilities for the London Olympics. During the
construction of Terminal 5, the relationship between the client and the main contractor also involved
the trades unions and key elements of the understanding between them included a commitment to
achieving exemplary levels of health and safety alongside procedures for good industrial relations,
training, pay and working conditions.202

Construction projects that provide the physical infrastructure for major sporting events such as the
Olympics are interesting because they demonstrate how their high-profile and associated business
risks can lead to a greater willingness on the part of major clients and contractors to ensure their
activities are not damaged by bad press arising from such things as occupational accidents. This
concern can also be used by trade unions and others to achieve effective support for a commitment to
improved health and safety management. But they also demonstrate that achieving best practice in



relation to health and safety in such situations is not an isolated occurrence, but is embedded within a
set of commitments to maintaining appropriate standards on pay and conditions in a wider sense. 

The model often cited for these arrangements was that applied to the preparation for the Sydney
Olympics in 2000.203 In that case, government, businesses and trade unions agreed to collaborate to
achieve a number of shared objectives, including improvements in ‘productivity, the highest level of
occupational health and safety [our emphasis], access to training for all building workers, the
negotiation of redundancy provision and the prohibition of illegal employment’, in order to establish
inter alia ‘the highest possible standards of health and safety’. 

The guiding hand of the state is also evident and important in all these examples of large-scale
construction projects. While it may not be explicit in terms of the overt imposition of regulatory
standards or their enforcement, because of their size, prominence and degree of risk all these projects
were the subject of close scrutiny by regulatory bodies. Their high profile and that of the major
contractors involved clearly provides opportunities for inspectors to exert influence in the design,
management and execution of the activities involved. The positive preconditions that they present for
regulatory inspection and monitoring of the supply chain management issues are therefore significant
factors in helping to determine their successful outcomes. 

Procurement and health and safety in construction more generally
The projects mentioned above are all examples of good practices that are mainly the responsibility of
organisations with a clear concern about the reputational risks of publicly perceived failings in
relation to health and safety management. The construction industry overall is, however, hugely
varied in structure and organisation; much of its business, and the consequent labour conditions, is
handled by small firms and through casual labour. At this end of the spectrum of activities there is
much less evidence of positive influences on health and safety management through supply chain
initiatives. Indeed, as recent trade union evidence has illustrated, the industry ‘has seen a huge
increase in gangmasters and labour-only employment agencies in recent years’. The construction
workers’ union UCATT claims to have ‘found gangmaster activity on 69.7 per cent of sites in London
and the South East and on 28.2 per cent of construction sites throughout Britain.’204 In such
situations, positive supply chain influences would seem to be at best no more than of marginal
significance for improving health and safety arrangements.

The more general research literature on selection issues in the procurement of contractors in
construction and key criteria for assessing subcontractors’ eligibility for tender invitation and award,
and on subsequent performance at the construction stage, sometimes mentions health and safety. For
example, findings in an early, small study205 indicated that the most common criteria considered by
procurers during the prequalification and bid process were ‘those pertaining to financial soundness,
technical ability, management capability, and the health and safety performance of contractors’ (our
emphasis). Most however show that companies’ quality record, contractor experience and reputation
are the most influential criteria for selecting subcontractors at the prequalification stage, and for
assessing their performance at the construction stage, with tender price exerting the most significant
influence in the subcontract award.206 While health and safety performance may be one measure of
experience and reputation, it is by no means always a prominent one. Other research emphasises how
cost remains the most significant factor in procurement choices,109 while one study on the influence of
the Construction (Design and Management) Regulations 2007 (CDM) on the procurement and
management of small building works in the UK suggested that CDM had ‘left ambiguities, primarily
through specified exclusions to application, through which health and safety responsibilities may be
downplayed or even simply disregarded’.110 

Procurement and occupational safety and health outside the construction industry
Beyond the construction industry, the role of procurement in requiring improved health and safety
from suppliers is cited in a number of accounts. For example, included in a range of case studies in a
review of good practices published by the European Agency for Safety and Health at Work201 is an
account of the practices in the main electricity producing and distributing company in Belgium, where
health and safety requirements are applied both to the procurement of services (labour) and products
(pp. 94-99). This appears to be aided by the presence of national contractor certification systems in
Belgium (see Section 6) that enable the company to choose appropriately experienced contractors, but
in addition it also has systems for informing contractors concerning the risks in the industry, as well
as for training and for inspecting their activities. In the case of the procurement of products, the
authors of the case study describe the purchasing department of the company as working with the
occupational safety and health department to develop risk assessment procedures to apply to all
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product purchasing, and with the aid of IT-supported administrative management systems, to have
safety assurance systems that cover all incoming products. Similar schemes are reported in case
studies of other large companies in pharmaceuticals as well as by associations representing public
sector purchasers in Denmark (pp. 100-111) and by the Beschaffungsservice in Austria (see below).
However, these claims do not appear to have been subjected to objective evaluation. 

As purchasing strategies emphasising health and safety are applied by purchasers in powerful market
positions, it should follow that to maintain or develop their own business, manufacturers and
suppliers would be more likely to emphasise the health and safety credentials of their goods. There is,
though, only limited evidence of such effects in the literature and little in the way of evaluation.
However, one example where it does seem to have occurred is in the hire tool trade in construction.
Here, under the stimulus of regulatory requirements and the threat of litigation, larger tool hire
companies have begun to emphasise the safety benefits of their equipment as a marketing strategy.
They are also well placed to influence the introduction of safety design improvements by the
manufacturers of the equipment they purchase to hire out, since they occupy an important
intermediate position between manufacturer and end-user in the supply chain and are particularly
concerned with discharging their own responsibilities for safety in this respect. Hire Association
Europe (HAE), the European hire tool trade association, has developed a standard for health and
safety and customer service as well as offering a range of training in conjunction with some of the
larger hire firms that is aimed at promoting the safe use of its equipment by construction
companies.207 Although only less than 6 per cent of its 1,000 or so member companies have achieved
accreditation to its standard, HAE believes this includes many of the larger organisations involved,
some of which have themselves run prominent safety information and training campaigns in relation
to hired equipment.208 Other examples of similar influences are found in relation to the reduction of
hand–arm vibration and the supply of power tools. 

Public sector purchasing power is a potentially powerful supply chain lever for improving risk
management of hazardous substances and there is some evidence to suggest that approaches and
instruments developed in relation to eco-efficiency may also produce indirect positive effects on the
health and safety situation of the enterprises involved. An example from Austria is the
Beschaffungsservice Austria. This free service was established in 1997 to give advice and to offer
assistance to public purchasers in the form of guidelines and information. Its primary focus is on
ecological purchasing, but health and safety-related considerations are closely linked, as for instance
with the main purchasing areas involving cleaning agents, paints, varnishes and chemicals used to
maintain machinery and vehicles. Beschaffungsservice Austria publishes regularly updated guidelines
and a criteria catalogue for green procurement.209,210 While improved health and safety may be only a
‘side-issue’ to environmental concerns, such an environmental focus provides producers and suppliers
with powerful economic incentives to develop products and services in line with the requirements. In
Austria, a market has emerged for ecologically improved and healthier products because large
purchasers such as public authorities (eg the city of Vienna211) changed their procurement policy by
legislative means (such as by banning PVC products and requiring environmentally friendly
procurement). These moves are thought also to have resulted in positive health and safety effects in
the producing companies. 

Other procurement-focused supply chain approaches that are primarily environmental in orientation
but which are argued by their proponents to be likely to have improved health and safety spin-offs
include those that use the ‘chemical leasing’ business model applied in the car, electronic and clothing
industries at an international level. In Austria, for example, chemical leasing models have been
strongly encouraged by the Bundesministerium für Land- und Forstwirtschaft, Umwelt und
Wasserwirtschaft (the ministry for agriculture, forestry, environment and water, BMLFUW), which
argues that studies it has commissioned have showed the considerable potential for Austrian
companies to reduce their annual usage of chemicals by these means, therefore not only saving costs
and reducing emissions but potentially also reducing chemical risks for workers.212 Currently, the
BMLFUW supports pilot projects to explore this potential and has established a local centre of
excellence for metal cleaning in Austria.213–214

Ethical investment and occupational safety and health
While not exactly a strategy for procurement, the influence of economic power in business
partnerships is also illustrated in another way: through the inclusion of health and safety criteria in
ethical investment. The criteria for eligibility for investment by the Meerwarde Fonds (value
investment fund) of the Dutch ethical investment bank Triodos201 (pp. 140–145) is a case in point.
The fund operates two sets of preselection criteria that it uses to screen potential investments. One set
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provides an initial test by which some companies will be excluded from investment, while a second
set of comparative criteria is used to rank those not excluded by the first set. Only the top 50 per cent
of the companies meeting this second set of criteria in any one sector will then be considered for
financial screening for potential investment. In the first set, there are 33 exclusion criteria, and on
health and safety they include: 

• working conditions – companies that frequently and seriously fail to take measures to avoid
unsafe or unhealthy working conditions

• breaches of legislation, codes of conduct and treaties – companies that frequently and seriously
breach labour legislation, other relevant legislation, codes of conduct and treaties.

The comparative criteria (second set) applied to companies that pass the first set include requiring
evidence of companies’ systems for monitoring health and safety at work, absence, staff turnover,
accidents, security of employment, work climate, stress and overtime. Companies’ performance is
assessed and compared on these criteria (among others) and they may be excluded from investment
because of comparative underperformance. 

Certification, competence and supply chains 

Regulatory frameworks and their impact
If customers are required to assume some responsibility for choosing their suppliers or contractors
from among those qualified and competent to undertake work safely and without risk to health – as
is the case in some jurisdictions – it follows that they need information in order to make appropriate
choices. This requirement has stimulated the development of certification covering both the
organisational and individual health and safety competences of contractors. In Belgium, for example,
the law requires that companies use contractors that comply with occupational safety and health
laws. This has led to the development of two major systems for the certification of contractors: the
Veligheids Checklist Aannemers (VCA), a list originally developed for subcontractors in high-risk
work in the petrochemical industry but widely used elsewhere, and the more general BeSaCC (Belgian
Safety Criteria for Contractors) system developed by the Federation of Belgian Enterprises. It is not
clear how effective these systems are in practice. 

Similar responsibilities exist under CDM in the UK construction industry, where the application of
legal requirements on the competence of contractors, designers and co-ordinators and their
monitoring in construction projects means that these issues are closely bound up with those involving
procurement. CDM is an attempt to regulate health and safety in construction while taking explicit
account of the complex nature of work organisation in the industry and the importance of the supply
chain in this respect. The regulations place a duty of care for workers’ health and safety not only on
employers but, as their title suggests, on a whole range of parties involved in safety in construction,
including owners, customers, clients and designers, as well as the contractors and subcontractors
involved in actually carrying out the construction work. The original regulations were introduced in
1994 and they were most recently amended and updated in 2007. 

While it is widely accepted that the orientation of the regulations is correct and that they have
contributed to achieving some improved practice in the management of construction works, especially
on larger sites, their downside has also become increasingly evident, especially in relation to the over-
bureaucratisation of supply chain management. In the report of his investigation to aid the
development of guidelines for CDM, Carpenter215 reiterates many of the known problems confronting
their operation in the industry. Although not based on especially rigorous research criteria (the study
mainly reports discussion of views from industry and client umbrella groups rather than in-depth
investigations of practice in the industry itself), the report does convey something of the complexity of
the challenges facing the use of supply chain relations to improve health and safety management in
the industry. For example, in the case of the criteria by which clients can assess the competence of
contractors and others in the construction process, it provides details of no fewer than a dozen
schemes that are available for assuring individual competences and more than twice this number for
assuring organisational health and safety competence. Not surprisingly, one of the overriding themes
of the report’s recommendations concerns ways of standardising these approaches. This echoes
recommendations made by others on this same subject, in particular that of a 2008 report by the
Better Regulation Unit, which lays some of the blame for unnecessary bureaucracy on supply chains
and warns that the growth of multiple schemes covering different sectors and client groups, which
rarely recognise one another, merely adds to the confusion and bureaucratic burden for SME
contractors.216
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At the same time, while accepting the need for regulatory intervention that is appropriate to
organisational and employment relationships in the industry, others point out that in many cases a
combination of the limited resources for inspection, the weakness of the power of labour, and the
complexity of the work relationships involved lead to incomplete or misdirected implementation of
requirements and poor outcomes in terms of support for health and safety. 

In public inquiries into the poor performance of the industry in recent years, concern over the
inspection and enforcement of the regulations has been particularly prominent. The level of inspection
in the industry nevertheless remains limited despite repeated calls for increased resourcing. The House
of Commons Work and Pensions Committee noted in 2008114 that the HSE’s construction inspectorate
is not adequately resourced to ensure the maintenance of health and safety standards in the industry
and expressed a conviction that there was a correlation between inspection and safety standards and
a belief that recent increases observed in fatalities in the industry underline the need for more
resources for inspection. Despite these concerns, and despite the supply chain focus of the regulatory
framework for health and safety in the construction industry and the considerable amount spent on
commissioning research into health and safety in the industry since its implementation, there is
virtually no UK research that explores the role of inspection in achieving improved supply chain
management of health and safety arrangements in  construction. 

Schemes to support customers’ selection of contractors
One way of addressing the bureaucratic overload involved in selecting contractors is through
establishing a centralised certification registry service, which reduces the necessity for clients to
request and evaluate prequalification information from contractors every time a contract is tendered.
In the UK, the Department of Business Innovation and Skills’ Constructionline provides such a
service, while specifically for public sector clients, the Contractors’ Health and Safety Assessment
Scheme (CHAS) undertakes a similar function. Constructionline has been criticised for the limited
information it seeks on health and safety and because it does not itself assess this information.
Originally established by the Greater London Employers’ Association in 1998, CHAS provides a
basic, prequalification assessment of contractor health and safety arrangements through requiring
contractors to complete a standardised questionnaire, which according to its originators:217

... ensures a common approach by all participants and provides clear standards for contractors; it
avoids duplication of effort for both contractors and clients and gives feedback to contractors
that, at first, fail to make the grade.

The resulting database of contractors meeting this standard is made available to the scheme’s
members, allowing them to concentrate on the more advanced assessment of contractors’ health and
safety arrangements specific to the contract in question, such as method statements and risk
assessments. However, the CHAS assessment criteria are not substitutes for these subsequent
assessments, nor do they provide a measure of contractor competence. 

Certification of competence for individuals
The two main certification systems for individuals in the construction industry are the safety passport
system developed by the Client Contractor National Safety Group (CCNSG) in the 1990s and used in
the UK construction engineering industry since that time and the parallel, similar but bigger scheme in
the construction industry known as the Construction Skills Certification Scheme (CSCS). They both
stem from the idea that duty holders and operatives in the construction industry would benefit from a
simple system for accrediting and swiftly identifying workers trained to an acceptable level of
awareness of health and safety as a prerequisite to worksite entry. But accreditation in the former
scheme is no longer recognised as exempting holders from the requirements of the latter scheme. 

There are also questions concerning the evidence of the usefulness of these ‘passport schemes’. The
CCNSG scheme was subject to some preliminary and rather inconclusive evaluation supported by the
HSE during the late 1990s.218 Additionally, it has featured in several published accounts written by
representatives of companies that have adopted it, and in which success has been claimed. For
example Texaco notes ‘a significant change in contractor’s safety culture’ and claim that their
contractors considered the scheme to be the biggest single cause of this change.201 According to the
European review of occupational safety and health in marketing and procurement in which this
statement appeared: 

The CCNSG passport training scheme definitely seems to be a success within engineering
construction industry for which it was developed… The scheme supports a reduction in accident
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rates, increased safety awareness, contributing to higher standards of safety performance. It
provides better understanding of roles and responsibilities, familiarity with legal requirements and
reduced on-site induction, which can be revised to deal with key issues only, resulting in quicker
site mobilisation.

Similar claims are made for the larger CSCS scheme, on which some 735,000 operatives in the UK
construction industry are registered. Indeed, following its endorsement by the Construction Industry
Safety Summit in February 2005, the scheme became part of a menu of mandatory health and safety
measures applicable to central government clients. But the claims for the success of both schemes
remain somewhat inconclusive and are based on anecdotal opinions supplied by either the users or
deliverers of the scheme, rather than robust scientific evaluation. For example, in a study undertaken
to provide the HSE with a basis for a future evaluation of regulatory effectiveness in the UK
construction industry,219 researchers report ‘a feeling amongst those who contributed [to the study]
that there should be one competency standard across the industry, thus levelling the playing field.
Some consider this to be happening with the CSCS scheme, while others view such a scheme more
cynically.’

Beyond the construction industry
Organisational certification approaches of relative long standing are found in some other European
countries. For example the European Sicherheits Certifikat Contraktoren (Safety Certificate
Contractors, SCC), introduced some 15 years ago, is an example of supply chain leverage on
contractors that supply larger companies to evaluate and certify their health and safety and
environmental management systems. It is intended as a way of demonstrating that a contractor
complies with fundamental statutory requirements in national health, safety and environmental
legislation. It was developed as a third-party certification system to evaluate and enhance the
contractor’s performance on safety and health and environmental protection by putting in place
agreed, industry-proven best practices in health, safety and environmental management, specified in a
checklist. Significant improvement has been reported as a result of its development.220

There is also a simplified system, the limited certification SCC, for enterprises with fewer than 35
workers, which assesses health and safety and environmental protection management activities
directly at the workplace. SCC is used and accredited in the Netherlands, Belgium, Germany,
Switzerland and Austria, and a Euro-SCC Platform has been established. In Austria for example, SCC
is required of suppliers mainly by large enterprises in the paper and oil industries.221 Currently there
are about 100 Austrian companies certified with the international SCC certificate.222,223 But here again
detailed evaluation of the underlying factors influencing its implementation, operation and outcomes
appears lacking. 

Supply chains and health and safety management standards and systems 
An example of potential supply chain support for improving health and safety arrangements in
smaller firms servicing the products of larger ones is found in the health and safety networking of car
repair shops such as practised in the Austrian Kfz-Werkstättennetzwerk project, where the Mercedes
Wiesenthal group of 11 car repair companies decided, as a result of an analysis, and with the support
of the larger car firm, to improve health and safety performance. The group developed a series of
training workshops, a health and safety manual and checklists for internal reviews. The materials
were published on an intranet site and made available to other repair shops by internet.224 But it is
unclear whether any significant evaluation of the scheme was undertaken. 

In Germany VW-Audi offers specific support for the management of hazardous substances it supplies
to about 2,600 contractual car dealers and garages, each with an average of 10 employees. About
2,500 different chemical products are available under the VW-Audi label, the use of which is
prescribed by VW-Audi. For those products classified as hazardous or which contain hazardous
ingredients, VW-Audi checks that no less hazardous alternatives are available, so the users are
relieved of the obligation to do this themselves. Furthermore, product- or substance-related model
work instructions are provided, which have to be completed by the garages themselves according to
the details of the tasks for which the products are used and the specific situation found on the
premises (BMA 2002 and Sul 2004, in Walters167). An inventory of those hazardous products
provided by VW-Audi is also offered. Hazardous substances acquired from other suppliers have to be
added by the enterprises. Test kits for measuring the air concentration of hazardous substances are
also available from VW-Audi, as is advice on the construction of garages with regard to fire
protection and environmental obligations. The allocation of a protection class (Schutzstufe) according
to a new Hazardous Substance Ordinance is being considered as an extension of the support system
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(for each of the hazardous products offered). Since the allocated protection class depends not only on
the classification of the substance but also on the exposure conditions defined by the task it is used
for, this will also require consideration by the company. Provision of written work instructions
according to the Hazardous Substances Ordinance has also been proposed but not yet implemented.225

Again, there is no published evaluation of the impact of this support, but anecdotal observations
suggest users rely on it (Sul 2005 in Walters167).  

A reason for this dependency is that the dealers and garages are obliged to comply with the quality
management system of the company. Under this system, compliance with storage obligations and
regular updates of the inventory of hazardous substances that they are required to keep is checked
during annual audits. A similar provision is made by Daimler-Chrysler for its contractual dealers and
garages in Germany. These are clear examples of situations in which the very close and contractually
determined association between the large car manufacturers and their economically dependent dealers
and garages allow the latter little choice but to comply with the conditions of the larger organisation
in order to retain its business.

Generally, however, there is unlikely to be such support for small firms to improve their health and
safety arrangements, especially not for those small firms that operate outside tightly controlled chains
– as is evident from the previous comments concerning these issues in the construction industry. 

Two HSE research reports commissioned from the same research consultancy examined health and
safety in supply chains from the perspective of the impact of contractorisation in three sectors – food
processing, health services and private events management226 – and on client–contractor relationships
in six economic sectors. Their findings are largely based on selected opinions that are rarely
supported with any hard evidence, but, nevertheless, they reflect understandings also reported
elsewhere in relation to issues as competences, communication and the conditions that support the
application of client influence on health and safety practices of suppliers.227 For example, they
comment on the tight control – including regular audit and inspection – by supermarket chains of the
practices of their suppliers concerning food hygiene and note the obvious business reasons why this is
so. But they note the absence of similar messages in relation to health and safety, thus echoing the
findings of more in-depth research into the food retail supply chains cited in Section 4. In the latter
studies, researchers observed that supply chains played a contradictory role. On one hand, they meant
that large food retailers had a certain interest in ensuring supplier organisations met a set of
minimum standards to offset possibilities of the negative commercial effects of bad publicity. On the
other, they argued that the indirect supply chain effects observed in their study were likely to be more
of a hindrance than help to health and safety. Issues such as pressure to cut costs and unpredictable
delivery requirements lead to a series of consequences making the management of health and safety
improvements more difficult.141

The chemical industry uses supply chains to promote its programmes, such as Responsible Care and
Product Stewardship. The former is largely focused on environmental matters; participating
companies commit themselves to reducing their emissions and to searching for processes that will be
less of a burden to the environment. The latter concerns the sound management of safety, health and
environmental effects of a product through continuous improvement during its entire lifecycle. It is
the product and supply chain-oriented part of the Responsible Care programme and extends
marketing efforts for a product to environmental effects that take place beyond the sales process,
thereby requiring consideration of all phases of the lifecycle of products, from starting material to
waste. This necessitates co-operation between dealers and users and the programme is intended to
offer an early warning system for safety, health or environmental risks of a product, allowing
problems to be tackled proactively and in co-operation with other involved parties. In theory, it
should lead to increased trust between suppliers and customers and greater confidence throughout the
whole product chain, as well as acting as a driver for continuous innovation that will enable
incorporation of new regulatory and market developments. 

There has been some limited evaluation of Responsible Care, which has suggested that it is successful
within the industry itself, but there remains uncertainty concerning its reach, for example, to embrace
relationships in product supply to users outside the tight relationships in the industry.167 Generally,
work on the nature of interorganisational relationships in the chemicals industry has highlighted the
extent of integration that exists here and how it is governed by both the structure and the nature of
the economic relations between customers and suppliers in the industry, how the development of trust
is supported in these relations, and the role of individual ‘boundary-spanning’ agents in maintaining
co-operative practices between organisations (see Marchington et al.,58 pp. 135–156, for in-depth case
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study accounts). In other words, the structure and organisation of economic relations in the industry
provide the wider conditions that allow and support the development of supply chain management of
health and safety arrangements so that it fulfils its potential in ways that are not necessarily
transferable in the absence of this wider support. 

There is some evidence to support the conclusions that not only are the direct relationships between
suppliers and users, and customers and suppliers important locations for leverage to improve health
and safety, but also related organisations in their business environment may be useful. For example,
as a case study from Germany demonstrates, suppliers’ associations can be important in supporting
leverage to achieve the safe use of hazardous substances.  The supply association for the painting
trade in the Lübeck area (Einkaufsgenossenschaft der Maler zu Lübeck eG, MALEG) in the German
state of Schleswig-Holstein is a wholesale association for enterprises in the painting trade, with about
8,000 products on offer, about 3,100 of which are hazardous substances. In order to support its
members in their compliance with the obligations under the Hazardous Substances Ordinance,
MALEG has set up a specific management system, Maleg-Gefahrstoff-Management (MGM) for users
of paint products.225 In addition to the obligatory safety data sheets, model work instructions are
automatically provided for products for which they are available; the compilation of an inventory of
hazardous substances is also offered to the individual enterprise. Based on the inventory, enterprises
can also receive personal advice from the association on replacing hazardous products with less
hazardous ones.228 Unfortunately, once again, there appears to have been no systematic evaluation of
the impact of this service. 

A well-established feature of German industry is its strong (and regulated) sectoral infrastructure. As
Walters167 has argued, it is this feature that supports the well-developed interorganisational
arrangements for health and safety that are often apparent at the sectoral level in Germany. In looser
organisational contexts, such as in the UK construction sector, the fragmented and overlapping
responsibilities for health and safety between clients, designers, contractors and their subcontractors
on multi-employer construction worksites means that effective communication on health and safety in
the industry has been long regarded as a challenge for health and safety management and its
improvement a focus for research. As already noted, in the UK the CDM Regulations were a
regulatory response to what was seen as the unacceptable consequences of this situation in terms of
the level of injury and fatalities in the industry. Mulholland et al.229 investigated communication
practices in the industry and found that duty holders believed that the regulations had raised
awareness of health and safety issues across industry and especially among the larger contractors, but
although communication had improved as a result, there were still significant problems. They note
that:

… there were still perceived to be significant problems with the quality, quantity and effectiveness
of communications and information exchanged amongst and between duty holders. It was
suggested that Clients, Designers and SME contractors in particular needed more knowledge and
awareness of the H&S responsibilities and how to provide and make information more useful
relevant and succinct. It was felt that much of the information produced was not fit for purpose
and did not improve H&S. 

Single or multiple influences on supply chain management of health and safety? 
A feature of many of the examples in the preceding sections is the rather one-dimensional way in
which accounts describe the application of influence in supply relations between two parties – the
party wielding the power in the supply chain and the recipient of this influence. Thus in
client–contractor or customer–supplier situations, the nature of the relationship involved means that
one client or customer, having assumed a powerful market position in relation to a contractor or
supplier, is able to influence unilaterally the practices of the latter to improve health and safety or
working conditions. Such relationships clearly exist in certain cases and there may be a direct benefit
to the client or customer in wielding such influence, but, as is evident from our analysis of supply
chain relationships more widely in Section 3, these scenarios are overall somewhat exceptional and
probably represent an oversimplification of the reality encountered in supply chains more generally. 

Nor do the dynamics involved in such bilateral relations entirely explain what drives the dominant
party in the supply chain to achieve the desired influence on health and safety in the first place. Such
motivators as increased profitability and business efficiency, addressing reputational risk, and
corporate social responsibility agendas, as well as compliance with regulatory requirements, are
frequently cited. But awareness of these benefits is not necessarily automatic on the part of the
organisations concerned – nor are they entirely proven, especially not when the same organisations
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have also outsourced functions to suppliers in order to improve profitability and market position in
the first place. In understanding motivation, therefore, it would seem to be important to take account
of the wider environment in which supply chain management of health and safety conditions
operates, in order to properly account for what stimulates this motivation in the first place and what
sustains it subsequently. 

A more comprehensive reading of the literature on market regulation – and especially that on global
supply chains – suggests that a striking feature of this environment concerns the involvement of a
range of actors, structures and procedures beyond the immediate supply relationship, which act
together to prompt and sustain the desired effects concerning improved working conditions for the
vulnerable workers at the end of the chain. For example, in the global food, clothing and footwear
industries, the business case for supply chain controls to improve health and safety conditions in the
supplying farms and factories of developing economies is not made directly from the improvement of
the health of the workers concerned, or even from the possible increased efficiency and quality
achieved by this improvement. Rather, it is made from the potential for improvement in the public
image of the client and the consequent selling potential of its labels in the advanced market
economies, which are otherwise threatened by bad publicity associated with exposure of poor
conditions of labour in its supply chain. That the same public image considerations potentially apply
in domestic supply chains was illustrated recently by front-page headline coverage of sweatshop
labour conditions and low wages experienced by immigrant workers manufacturing fashion garments
sold by a prominent UK high street retailer.230 Similarly, in the global maritime industry, the rigorous
auditing by the oil majors of safety management arrangements in place on board petrochemical
tankers is not undertaken out of direct concern for the health and safety of the seafarers on board but
primarily because of fear of the consequences of ship incidents involving oil spills, leading to poor
public image and indirect damage to oil industry profits, as well as the possibility of greater
regulatory attention. 

Such threats to business and the freedom of capital emerge from the effects of the concerted efforts of
social interest groups, regulators, the media and so on. They are further sustained by alignments of
mutual interests among trade unions, non-governmental organisations, labour inspectors, consumer
and community action groups and others seeking to represent the interests of exploited workers in
negotiation and consultation with representatives of the companies at the heads of the supply chains
concerned. 

The ‘ethical trading partnerships’ that emerge from such relations are further supported by various
international bodies such as the International Labour Organization (ILO), the World Health
Organization, donor agencies and non-governmental organisations (NGOs) and also enjoy a degree
of arms-length approval from associated governmental bodies. The results are seen in the more than
1,000 corporate codes detailing labour conditions for suppliers estimated in a World Bank survey in
2000231 and the 98 per cent of the world’s largest 500 companies that are reported to have a code of
ethics or similar.232 They are also found in the flagship partnerships such as that between the
multinational car manufacturer Volkswagen AG, the ILO and the German aid agency GTZ aimed at
the development of an international guideline for health and safety and supply chain
management.233,234 But as Rodríguez-Garavito159 puts it, the stimulus for their development is found in
the efforts of interest groups to expose the abuses of labour conditions for workers at the base of
global supply chains and spur the formation of transnational advocacy networks:

… aimed at re-establishing the link, blurred by global outsourcing, between brands and retailers
in the North and workers in supplier factories in the South. For instance, non-governmental
organisations ..., labour unions, student associations, consumer groups, and labour support
organisations have forged transnational consumer–worker alliances seeking to put pressure on
transnational corporations ... to comply with international labour standards…. Recently the
economic and political salience of these and other initiatives has been further expanded through
the integration of the issues of sweatshop labour in broader discussions on fair trade, ethical
consumerism and corporate social responsibility.

Analysis of these interventions has led to the emergence of a theoretical literature in which they are
regarded as part of a new form of global economic regulation which increasingly occupies the space
between the perceived failure of state regulation and that of the market to achieve such ends in supply
relations (see, for example, the work of Jessop,235 Braithwaite & Drahos,236 O’Rourke,237 Weil &
Mallo238 and others). This theorising is not used solely to explain global relationships but also has
resonance closer to home, as the work of Arup et al.239 in Australia makes clear. Nor is it restricted to



regulating labour conditions in supply chains – thus similar theorising concerning the impact of
multiple actors and strategies on product supply chains has been used to explain the stimulus towards
substitution of safer products by Ahrens et al.240 in relation hazardous substances and to influence
strategies to support the management of their risks in small firms by Walters.167

The implications of these issues for regulation, and their influence in improving health and safety in
supply chain management, are returned to in the following section. For the purposes of the present
section, however, three observations are especially pertinent. 

The first is the conclusion that it is concerted action that motivates businesses to act on conditions in
their supply chains. Therefore the implication for the analysis of ‘what works’ in relation to using
supply chains to influence health and safety conditions is that it needs to take such wider
constellations of actors and actions into account. There is little evidence to suggest support for a
‘business case’ for supply chain management of health and safety conditions in their absence. 

Second, it is clear that these wider alliances also help explain the background to so-called
‘partnerships’ in many supply chain initiatives, both globally and locally. Such partnerships are in
reality a long way from the expressions of altruism or mutual benefit that sometimes characterise
their description by the actors involved. They are rather the result of negotiated compromise, in
which different forms of power are balanced so that supply chain management of labour conditions is
improved. A key element for many of the actors involved is that their power stems from the alliances
they have made rather than from their individual position. Thus, for example, the significance of the
role of trade unions in influencing the terms under which the construction of sports stadiums takes
place is a result of their potential to act in concert with others to draw attention to the damaging
effects on large contractor company reputations in such high-profile situations, rather than stemming
solely from their power in labour relations on construction sites. Or, in the case of the Fair Labor
Association (FLA), a prominent public–private partnership that monitors its members’ adherence to
its code of conduct, a glance at its history shows that its origins stem from public disquiet following a
series of labour rights scandals involving American companies during the 1990s that caused the then
US President to call for an approach to prevent a ‘race to the bottom’ in the global outsourcing of
production. The result was the Apparel Industry Partnership, that brought together industry, unions,
human and labour rights NGOs and the state to negotiate a Common Code of Conduct, with the
FLA set up to ensure participating companies implement it.241

Third, it is evident that although there has been a great proliferation of such codes of conduct and of
the companies that are signed up to them, the role of unions, labour and human rights NGOs, the
media and local activist groups remains crucial, not only in negotiating their content, but in drawing
attention to the need for effective monitoring of their implementation on the ground. This is a
conclusion that emerges powerfully in studies of the implementations of ethical trading codes in
north–south supply chains.242,243 But it is also illustrated much closer to home by the recent Primark
case in the UK, in which media exposure of labour abuses in one supplier factory caused the Ethical
Trade Initiative, a trade body that monitors Britain’s top retailers’ compliance with good practice in
relation to their suppliers, to demand posters advertising its endorsement be removed from the
retailer’s storefronts, tills and its corporate website while investigations into the abuses continued.230

Conclusions
This section shows that although the business practices in which supply chains have become
increasing prominent create pressures on dependent organisations that are harmful to health and
safety, in certain circumstances the same supply chain relations can be exploited in ways that lead to
improved health and safety arrangements. In such cases, customer and client organisations in business
relationships are able to use their market position to influence the behaviour of their suppliers to
demonstrate that they have particular health and safety arrangements in place. The literature
describes several ways in which such influence is applied, including generally through procurement
strategies that use health and safety standards to select contractors, requiring standards of
competence to be met and by demanding evidence that health and safety management systems are in
place. It also highlights examples of more specific requirements, with contractual conditions
demanding adequate evidence of procedures in place to address risk assessment and management
issues pertinent to the particular tasks to be undertaken. It shows that key to the operation of all such
requirements are the measures that customers and clients are prepared to undertake in order to
monitor and audit compliance with them, as well as the role of external monitoring and inspection in
this respect. The literature demonstrates considerable variation in the extent to which these measures
are in fact in place. 

Understanding the role of supply chains in influencing health and safety at work  61



It further identifies a range of experiences concerning relations between clients, contractors,
subcontractors, agency labour and others in labour supply chains in which barriers to risk
communication created by such complex relationships have been addressed. Again, findings here are
varied and inconclusive. Finally, the research demonstrates some examples in which product safety
has been targeted and shows that procurement strategies and support can be used to encourage
improved safety in the supply and use of products as well as in relation to the management of labour. 

However, a particularly noticeable feature of research specifically focused on enhancing health and
safety in supply chains is its limited attention to some of the wider contextual issues that help to
explain what motivates business consideration of this task in the first place. This absence of attention
to these preconditions for successful supply chain influence on health and safety arrangements is a
significant gap in present understandings. It has important implications for strategies to promote the
uptake and transferability of the limited number of cases in which positive direct effects have been
shown to occur. In contrast, the research on improving labour conditions in global supply chains has
a much greater focus on the significance of the structure of the wider social, economic and regulatory
environment and concerted actions of actors within it as sources of influence on the heads of supply
chains and others to improve the labour conditions within them. This focus has been driven at least
in part by a need to address the weak influence of state regulation in this respect. But while this is
obviously a feature of global supply chains, it is clear from many of the examples outlined in this
section that the wider socioeconomic and regulatory environment, and the concerted actions that are
possible within it, are important in domestic situations too. 

There have been some attempts to account for these issues. For example, Wright et al.244 and others,
have pointed out that positive effects on health and safety are more likely to occur in heavily
regulated sectors such as the chemicals industry, where regulatory responsibilities demand these kinds
of intervention on the part of customers and clients, and in the construction industry in the UK, or
where there is some obvious business gain to clients from wielding economic power in the
supplier–user relationship to benefit health and safety. Further afield, Belzer,118 Johnstone et al.,121

Rawlings,155 Weil & Mallo238 and others have argued the importance of regulatory interventions in
particular supply chains, such as those already present in the apparel industry and in long-distance
haulage in some countries. In the same vein, James et al.245 have argued for interventions more
generally in the regulation of the heads of supply chains. But all these authors also acknowledge that
regulatory reach is limited and increasingly so in a neoliberal, globalised economic environment. As
the research on global supply chains and that more generally in governance in the global economy
makes plain, successful attempts to influence business approaches to requiring improved labour
conditions in their supply chains frequently involve mixed forms of regulation, in which top-down
state regulation is mixed with private or market-based measures that are developed, implemented and
monitored through the engagement of businesses, traditional state regulatory inspection, trade unions,
consumer groups and other social interest groups, as well as through media attention. Similar
constellations of measures and concerted actions and actors have been theorised in relation to
product supply chains especially with regard to hazardous chemicals (see Ahrens et al.240 and
Walters167). But while there are some limited descriptions of this approach (such as in the building of
large sports stadiums), research in relation to health and safety is generally underdeveloped. 

Looking back over the last three sections, a prominent theme emerges that concerns the importance
of determining more precisely what research tells us about the factors and conditions of
client–contractor and supplier–user relationships that either support improved health and safety
management or are a hindrance to it. In this respect it would seem that combining wider
understandings concerning the nature of supply chain relations and what drives them with more
detailed analysis of the specific issues relating to health and safety effects could lead to a better
overall understanding of the strengths and limitations of intervention in supply chain management to
achieve improved health and safety for workers involved. 
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6 Conclusions
The analysis offered in this report has revealed a remarkable lack of systematic and rigorous evidence
for how the internal dynamics of supply chains affect health and safety management and
performance. In doing so, it has therefore also revealed a marked disjunction between official policy
pronouncements on how they can be used to improve health and safety standards and the evidence
base that exists to support them.

Insofar as relevant evidence does exist, the review provided in Section 4 revealed that, in broad terms,
it comprises three main types:

• analyses that have explored, conceptually and on the basis of secondary evidence, the potential for
outsourcing, and hence supply chains, to have adverse health and safety effects

• findings from studies centred on shedding light on the propensity for workers employed in
subcontracting organisations or on types of employment commonly associated with the growing
use of outsourcing to experience work-related ill health and injuries

• empirical explorations of how the operation of supply chains in particular sectors affects the
working conditions of employees of supplier organisations.  

The key conclusions that emerge from this evidence base will now be summarised. These conclusions
are then considered in the context of the review provided in Section 5 regarding what is known about
the nature and impact of initiatives that have been undertaken, nationally and internationally, to
improve health and safety standards in supply chains, and the central points which emerged from the
examination provided in Section 3 of the wider, non-health and safety-related supply chain literature.
Finally, attention is paid to the regulatory and policy problems associated with the weaknesses and
gaps that exist in the current evidence concerning the health and safety effects of supply chains, and
some suggestions are made concerning the nature and focus of the further research required to
address these weaknesses.

Health and safety effects of supply chains – what the evidence tells us
At the general level, a central feature of the growing importance of supply chains in the production
and delivery of goods and services, and hence the outsourcing on which this growth has been built, is
that it has involved a move by organisations to rely less on ‘management through hierarchy’ and
more on ‘management by market-based contracts’. In effect, therefore, this growth has involved a
move towards the wider adoption of decentred and fragmented forms of management control that are
more directly based on, and informed by, market logics and dynamics. 

Broad-based analyses of the implications of these shifts for standards of health and safety
management and performance have noted that they are neither inevitably positive nor negative in
nature. It has been noted, for example, that outsourcing may involve the subcontracting of previously
internally undertaken work activities to more specialist organisations which have a better
understanding of associated health and safety risks and how they can be managed effectively. Such
analyses, however, have also highlighted that any positive effects of this type may well be offset by
negative ones associated with:

• the transference of work by relatively larger organisations to smaller ones that have less
sophisticated and well-resourced health and safety arrangements and lower levels of relevant
expertise

• a parallel shift of work to non-unionised environments that are thereby marked by an absence of
mechanisms of worker representation that can act to challenge unsatisfactory working conditions

• the introduction of more fragmented systems of health and safety management in situations
where subcontracting involves personnel from two or more organisations working alongside
each other

• cost pressures on suppliers which act both to reduce the scope they have to make health and
safety-related expenditure and to prompt them to cut labour costs through such means as
introducing more intensified work regimes, changing terms and conditions of employment and
relying more on ‘non-standard’ forms of employment, including the use of employment
agencies.

Several studies were identified which support the assertion that these characteristics are potential
sources of negative health and safety consequences. For example, union-based worker representation
has been found to be associated with lower injury rates, accident rates have been found to be higher
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in small firms, and work-related ill health and injuries have been found to be proportionately more
common among various categories of ‘non-standard’ workers. Such evidence, though, is in terms of
its nature essentially indirect in that it is mostly not based on findings from studies that have included
a detailed and systematic examination of the operation and effects of supply chains. As a result, while
strongly indicative of these effects being negative, it essentially supports such an interpretation
through a process of ‘logical implication’ rather than via well-rooted and direct empirical findings.

These latter findings, as already noted, were found to be in surprisingly short supply. They are also
largely limited to studies in a limited range of sectoral contexts, notably in construction, food
processing and supply, and the rail, road and maritime transport industries. 

Overall, these more directly focused empirical studies provide substantial support for a picture of
negative supply chain effects. They also add weight to the already identified sources of these effects,
especially in relation to the adverse consequences of downward cost pressures, intensified and more
casualised employment regimes, and fragmented and poor quality health and safety management
arrangements.

At the same time, it is clear from the research reviewed that there is also evidence that the precise
effects of supply chains, even in the same sector of activity, vary as a result of such factors as the
attitudes and objectives of buyers and clients, how suppliers respond to the demands made on them,
and the more general dynamics of buyer–supplier relationships. In other words, even where the effects
of supply chains are negative, their nature and degree can differ.  

However, it also emerged that such effects can occur alongside attempts by those at the head of
supply chains to influence how health and safety is managed by suppliers. This demonstrates that
their occurrence can, at times, be a product of an imbalance between indirect, often cost-based
pressures that have harmful consequences for worker health and safety, and more positive, direct
attempts to ensure that health and safety is managed appropriately by suppliers, whereby the effects
of the former pressures outweigh those associated with the latter. 

These observations, taken together, appear to suggest that where negative health and safety effects
flow from the operation of supply chains, it would be wrong simply to assume that this reflects a
complete disregard of the issue on the part of buyers. Rather, it seems that there are situations in
which attention is paid to the issue but either it is too narrowly focused – for example by being
concentrated on ‘traditional’ health and safety risks – and/or it is insufficient effectively to challenge
countervailing pressures flowing from the wider business objectives of buyers and suppliers.

Some support for this last point, in fact, emerges from the discussion on the supply of hazardous
substances. Here, the potentially important contribution that suppliers can play in ensuring that their
products are used appropriately and with adequate protective arrangements was noted. At the same
time, however, the research literature also highlights the formidable challenges to this contribution in
terms of both ensuring that suppliers take adequate actions in this regard and that customers respond
to them in a positive and appropriate way. The challenges in the second of these areas were found to
be particularly pronounced where supply occurred outside relatively tightly knit sectoral contexts
such as the chemical industry and where the organisations being supplied are small.  

Initiatives to improve health and safety in supply chains
In the literature reviewed, a range of initiatives were identified that had been undertaken both
internationally and domestically to improve health and safety in supply chains. They were found to
include regulatory initiatives, such as the Construction (Design and Management) Regulations in the
UK, statutory requirements on procurement in some European countries, Australian provisions in the
clothing industry and the EU’s REACH regulatory regime, as well as market-based or private
initiatives implemented by businesses and industry, usually as a consequence of concerted pressure
from the public or specific interest groups.

The resulting efforts to manage health and safety in supply chains take a number of different forms
and embody varying foci. For example, they encompass procurement strategies that use health and
safety standards to select contractors, certification schemes aimed at ensuring the competence of
contracting organisations and those working for them, and the imposition of requirements relating to
the more general management of health and safety, including the use of risk assessment and
communication in multicontractor or subcontractor work sites.
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Such arrangements were also found to differ in terms of their level of operation. Some operate on an
industry or sector basis, while others focus on the level of individual contracting organisations or,
notably in the case of construction, are project-based.

Few of the initiatives identified have been subjected to any systematic evaluation of their effects. In
the case of those that have been evaluated, albeit often in a fairly limited way, some positive
outcomes were reported. This is true, for example, of those reported in relation to several large-scale
construction projects, such as the building of a new Renault car plant and the construction of
Terminal 5 at Heathrow Airport. It was also apparent that a common feature of these positive
examples was that they incorporate clear and fairly extensive arrangements relating to the auditing
and monitoring of suppliers, or in the case of upward supply chains involving the provision of
hazardous substances, buyer compliance with prescribed standards. 

More generally, the existing literature was found to shed relatively little light on the wider contextual
factors that contribute not only to undertaking supply chain initiatives, but also to the shaping of
both their design and operation in practice. What evidence did exist on this issue, however, tended to
suggest that such initiatives were frequently the product of a number of different types of external
influence that raise the profile of health and safety as an issue meriting attention. These sources of
influence include the rising societal importance of environmental concerns surrounding the use of
hazardous substances, the potential reputational risks associated with large and consequently high-
profile construction projects, and regulatory and other pressures exerted by government agencies.
This last source of influence is clearly illustrated by the emergence of the British construction
industry’s passport system from a health and safety summit convened by the HSE against a backdrop
of government concern about accident levels in the industry. 

In this sense, the evidence reviewed was found to echo the wider literature, also reviewed in Section 5,
on international attempts to regulate global supply chains via codes of practice and similar
arrangements. A key message from this was that the effectiveness of these initiatives is intimately
connected to:

• the provisions they make for compliance to be monitored
• the degree to which signatory companies themselves put in place effective internal mentoring and

audit arrangements
• the extent to which these are in turn subject to external scrutiny.

In summary, then, examples were found of supply chain initiatives that have been demonstrated to
have positive effects on standards of health and safety management and performance and which
therefore lend weight to the view that such chains can be used to secure improvements in these areas.
Nevertheless, the number of such examples was fairly limited and those concerned were generally
found to incorporate internal regulatory features that bind suppliers (or buyers, in the case of supply
chains involving the provision of hazardous substances) to processes of supervision and control. In
addition, the literature suggests that many of the supply chain initiatives identified have not emerged
purely out of narrow, market-based business considerations, but through a process whereby such
considerations are mediated and shaped by external pressures stemming from wider social, political
and regulatory sources. Insofar as this suggestion is correct, the evidence seems to imply that it
cannot simply be assumed that the potential which exists to use supply chains as a source of
improved health and safety can be harnessed through business-based considerations alone.    

Health and safety and the wider supply chain literature  
On the basis of the literature reviewed on the health and safety effects of supply chains and the
dynamics that act to shape them, it is clear that further research in the area is needed. It is similarly
clear that there is a need for additional research focused on understanding the impact of proactive
initiatives to improve the management of health and safety in supply chains and the factors that
influence their development and outcomes.

This said, the generally pessimistic nature of existing evidence regarding the impact of the operation
of supply chains on standards of health and safety within them does accord reasonably well with that
examined in the review of the wider supply chain literature provided in Section 3. As a result,
whatever its limitations, it should not be lightly dismissed.

It emerged from this review of the wider supply chain literature that the growth in outsourcing that
has occurred in recent decades has to a substantial degree been driven by business logics centred on a
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desire to reduce costs and improve quality, acquire greater flexibility (perhaps through avoiding
internal rigidities), draw on external sources of knowledge and expertise and, more generally, focus
internally on core activities and divest businesses of more peripheral ones. It also emerged that the
business objectives of buyers, and the complexity and criticality of the goods and services to be
supplied, had potentially important implications for the types of relationship that they sought to
establish with suppliers.

Where the goods and services to be supplied are relatively complex and critical, the existing evidence
suggests that buyers are more likely to take an active interest in the internal management of suppliers
and hence to place less reliance on distant arm’s-length contracting. At the same time, however, as all
outsourcing relations have a market-based, and hence price-based, component, it does not always
follow that collaborative and high-trust relationships with suppliers will be sought or be achievable.
Indeed, at a general level, the evidence suggests that the nature of the institutional context in which
outsourcing takes place in Britain militates against the establishment of relationships of this sort,
perhaps most notably because it does not legally restrict the ability of dominant buyers to exploit
their position and does not facilitate wider, industry-based, contacts between buying and supplying
firms. 

Against this backdrop, the evidence suggests that it is relatively uncommon for buyers to intervene to
influence directly how suppliers are internally managed and that where they do make such
interventions, these typically focus on issues that are central to the core business interests which
underlie the supply relationship. Further, there is also some evidence to suggest that more trust-based
relationships in such situations evolve over time rather than being a characteristic of those established
initially; this in turn implies that relationships of this type will tend to be more common in longer-
term supply relationships. Even then, however, it cannot be safely assumed that a desire by a buyer to
establish trust-based collaborative relationships will be reciprocated by suppliers, unless it is seen as
according with their own business interests, or that suppliers will, as a result of these interests,
necessarily co-operate fully with the internal management arrangements that buyers wish them to put
in place, unless additional monitoring and auditing is also carried out.

More generally, it seems clear from the literature reviewed that all supply chain relationships will
embody an ‘adversarial’ element stemming from market-based conflicts of interest between buyers
and suppliers, with the outcome of such conflicts being strongly shaped by the distribution of
dependency or power between them. It also seems clear that the substantive issues underlying these
conflicts are in the main shaped by buyers and that they will often encompass not only price-related
matters but also ones relating to a number of other considerations, including the quality and
reliability of supply.

Some of these substantive issues may encourage buyers, albeit relatively rarely as noted above, to seek
to intervene in the internal management of suppliers and to seek co-operative relationships with them.
However, the effects of these direct interventions will exist alongside the inevitable presence of
indirect cost-based pressures. In such situations, therefore, co-operation will exist alongside conflict.
As a result, the actions of buyers may lead to contradictory employment-related effects in supplier
organisations, with positives existing alongside negatives.

Overall, however, what emerges from the evidence reviewed – in part, perhaps, because of the relative
rarity of direct buyer interventions – is that the main way in which buyers affect how suppliers are
internally managed is indirectly through the requirements they impose in relation to such matters as
price, quality, demand responsiveness and just-in-time delivery. These requirements have been found
to have potentially important implications for the extent and nature of staff training, the use made of
temporary staff, staff levels, workloads and shift patterns. All of these characteristics are clearly
relevant to health and safety management but, as the literature reviewed in Section 4 makes clear,
tend in particular to have indirect negative effects on health and safety. 

In short, the health and safety-related evidence examined in Sections 4 and 5 fits well with that
relating to supply chains more generally. This latter evidence points to the potential for such chains to
increase workloads and intensity and to engender more casualised and fragmented forms of
employment in supplying organisations. It also indicates that proactive, voluntary attempts on the
part of buyers to protect and improve health and safety standards in their suppliers are likely to be
relatively uncommon, and to be concentrated in supply relationships where these standards are of
high relevance to the satisfactory delivery of the required goods and services, or where there are
regulatory or other external pressures that prompt them (or where both apply). In addition, the
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evidence suggests that such interventions will inevitably exist alongside cost-based considerations
which may lead indirectly to the types of employment-related change mentioned above, and therefore
have a negative impact on workers’ health and safety. In other words, they exist alongside supply
chain dynamics that are, overall, detrimental to and unsupportive of improved health and safety
standards and performance. 

Towards a future research agenda
The research evidence reviewed in this report does not, as a whole, lend much support to the view
that modern supply chains have a benign or positive impact on health and safety management and
performance within them. Rather, it suggests that they will commonly embody dynamics that have
the potential to adversely affect the health, safety and wellbeing of workers in supplying organisations
and that these adverse dynamics will only relatively rarely be mitigated or addressed by proactive
actions on the part of buyers. On the basis of existing evidence, therefore, it seems that if supply
chains are to play a valuable role in protecting and enhancing standards of health and safety, the
market dynamics on which they are based will need to be mediated by initiatives developed at a level
above that of individual buyers and suppliers, which embody appropriate auditing, monitoring and
enforcement mechanisms. These features, it can be noted, are found in rightly lauded examples of
large-scale construction projects, such as that at Terminal 5, where health and safety was managed
effectively. 

In the sectors where initiatives of this type are most common, they have largely been brought about
because for one reason or another the profile of the negative effects of supply chain-oriented business
practices in them have received wider public attention. Thus, the high incidence of serious accidents
and fatalities in construction, the sweatshop conditions present in the domestic and international
clothing industries and the poor labour conditions in food supply to major retailers have all been
variously subject to high-profile media attention, parliamentary inquiry and public concern. Similarly,
awareness of the potential reputational risks resulting from such exposés in the clothing and food
industries, or from ship-level pollution incidents in the maritime transport of oil, have all been
significant determinants of intervention by customers in the health and safety management practices
of their suppliers. 

It is apparent that it is in some of these same sectors that regulatory frameworks relating to supply
chains have been introduced – the UK CDM Regulations and the measures established in the
Australian textiles industry are good examples in this respect. It is also clear that it is in such sectors
that not only has the issue of health and safety featured more in business-related arguments for
customer interventions and led to more frequent attempts to influence its internal management by
suppliers, but also that external monitoring arrangements have been more widely used to support
such interventions, as is demonstrated especially by the discussion in Section 5 concerning global
supply chains in the clothing and food sectors. In these sectors, not only do customers implement
their own audit and monitoring schemes, but various alliances of local and international interest
groups, including trade unions, NGOs and labour inspectorates, also scrutinise these arrangements,
which researchers agree are particularly important in achieving improved compliance with the labour
standards sought. 

This last point consequently suggests that the introduction of a regulatory framework is on its own
insufficient to ensure improved practice. In the case of the CDM Regulations, for example, their
presence in the construction industry has led to widespread concerns about excessive bureaucracy and
lack of effective implementation. At the same time, as various observers of the UK construction
industry have noted, the regulations themselves do little to fundamentally change the business
practices of an industry in which outsourcing, contracting and subcontracting, false self-employment,
agency work and so on pose huge challenges for health and safety management. This view once again
points to the importance of putting in place adequate arrangements to monitor (and enforce)
compliance with such legislative requirements externally. 

All this said, it also has to be acknowledged that these conclusions are advanced on the basis of a far
from perfect evidence base, which:

• is heavily reliant on relatively indirect evidence drawn from ‘logical propositions’ based on injury
and ill health data obtained in relation to categories of ‘nonstandard’ workers that are likely to
have increased in importance as a result of modern outsourcing

• contains few studies that have focussed detailed and systematic attention on the health and safety-
related dynamics of supply chains.
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Admittedly, as has already been noted, such conclusions seem to receive support from, and to be
broadly compatible with, the evidence that exists in the wider, non-health and safety-related supply
chain literature. Nevertheless, overall, the current evidence base must be viewed as both
unsatisfactory and insufficient to provide a sound and rounded understanding with regard to:

• how far the operation of modern supply chains should be viewed as problematic in health and
safety terms

• which types of supply chain are more or less supportive of the effective management of health and
safety in them

• the factors that influence standards of health and safety management and performance in such
chains

• the need that exists for policy initiatives to improve how health and safety issues are addressed
within supply chains

• in which parts of the economy initiatives of this type should be focused
• how far such initiatives should be legally, as opposed to voluntarily, based
• more generally, how initiatives in the area can be best designed and most effectively implemented.

The first three of the above-listed issues can be viewed as ‘first order’ ones, in that the development of
further, and more direct, evidence on them will clearly provide a firmer base from which to explore
the remaining questions. It is therefore viewed as highly desirable that more research be undertaken
to gather evidence on them.

It also seems clear that in designing such research, notice should be taken of the evidence reviewed in
this report, especially that which indicates that the characteristics of the goods and services provided
through supply chains, the objectives and wider business interests of buyers and sellers, the
distribution of power between them, and the institutional – including regulatory – context within
which buyer–supplier relations are developed, should be viewed as the crucial factors influencing the
nature of supply chain relationships and the behavioural dynamics within them. 

Such further research could encompass a number of different types of study and it is beyond the
objectives of this report to provide a detailed exploration of options and their relative desirability. It
does, though, seem clear that a vital strand of such future research should include detailed case
studies that address the need for more detailed and  systematic empirical evidence on the health and
safety-related dynamics of supply chains, as well as the factors that shape them.

In exploring these dynamics, the authors consider that the following concluding propositions drawn
from the evidence reviewed in this report could usefully form the basis for further study:

• attention accorded to health and safety-related issues by supply chain buyers is likely to vary
• this variation in attention is likely reflect differences in the extent to which:

• the management of health and safety by suppliers has implications for the effective supply of
required goods and services to buyers

• relevant pressures are exerted by legislative provisions, regulatory agencies and others
• the health and safety consequences of supply chains are influenced both directly and indirectly by

buyers
• the nature of these direct and indirect influences can vary; for example, the former exert a positive

effect and the latter a negative one 
• attempts by buyers to influence supplier health and safety management will be more effective

where:
• they are supported by adequate monitoring and penalty regimes
• they occur in a supply relationship which is relatively collaborative and trust based

• such collaborative and trust based relations are more likely to exist where:
• buyers and suppliers have worked together, satisfactorily, for a relatively long period
• the wider institutional context is supportive of them
• there is some form of regulatory scrutiny in place

• buyer attempts to influence supplier health and safety management will be less successful where:
• they are seen to clash with the business interests of suppliers
• the risks associated with failing to comply with them are seen by suppliers to be relatively low

• regulation of supply chain relations can take various forms but regardless of form, there are
implications for both internal and external inspection and auditing of compliance that are likely
to present challenges for traditional strategies.
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These propositions, in turn, point to the need for future case study research to investigate:

• types of supply chain activities that differ significantly in terms of the likely business criticality of
health and safety issues within them

• buyer–supplier relationships that vary by length, the distribution of power within them and the
degree of mutual dependency they embody

• buyer demands on suppliers that vary in terms of the intensity and relative importance attached to
price

• buyer–supplier relationships that differ according to the presence or absence of buyer attempts to
influence supplier health and safety management and the nature of such attempts

• the role of regulatory scrutiny in all these relationships.

The importance and desirability of research along these lines merits emphasis. There is no doubt, for
example, that the operation of supply chains has important implications for standards of health and
safety management and performance within them. It is also clear that while these implications are
often of a negative nature, there is evidence to suggest that these outcomes are not inevitable. Indeed,
they can potentially be positive.

Given this, supply chains may well, as official rhetoric suggests, provide an important avenue through
which important improvements in health and safety standards could be achieved. The mere advancing
of rhetorical statements to this effect, and related assertions that there is a ‘business case for health
and safety’, however, seems, on the basis of the evidence in this report, to be unlikely to lead to an
outcome of this type. Instead, what is needed is a better understanding of how supply chains can be
best used to secure such improvements and hence act as a force for good rather than bad, and the
related development of policy developments that are adequately informed by such an understanding. 
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Abstract

The prevention of work-related injury and illness is of crucial importance to employees, industry and
wider society. Corporate safety culture, which describes shared values within an organisation which
influence its members’ attitudes, values and beliefs in relation to safety, is now generally accepted as
having a strong influence over workplace accidents and injuries. Occupational safety and health
(OSH) practitioners or advisers also have a significant role to play in improving health and safety at
work, yet little is known about their specific contribution to safety performance. The aim of this
study, therefore, was to assess and compare the relative contributions of corporate safety culture and
competent OSH advice to safety performance. The results showed that organisational safety culture
was consistently and independently associated with corporate safety performance. In addition, the
results showed independent associations between advice and corporate safety performance. However,
these associations were not consistent in direction, suggesting a complex relationship, perhaps
reflecting links with risk levels and industry sectors. A secondary aim of the research was to consider
an association between employee perceptions of and attitudes towards safety and individual safety
performance, health and wellbeing. Again independent associations were identified, suggesting that
using measures of safety climate at an individual level to consider employees’ perceptions of
workplace safety makes a significant contribution to understanding the profile of factors associated
with employees’ health and safety. Overall, the study suggests that, while the nature of the
relationship with advice requires clarification, both corporate safety culture and competent OSH
advice make significant, independent contributions to corporate safety performance.
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Executive summary

Background
The prevention of work-related injury and illness is of crucial importance to employees, industry and
wider society. Corporate safety culture describes shared values within an organisation which influence
its members’ attitudes, values and beliefs in relation to safety. In recent years corporate safety culture
has been cited as a contributory factor in accidents by many industrial accident investigations, and it
is now generally accepted that organisations with a strong safety culture are more effective at
preventing workplace accidents and injuries. Occupational safety and health (OSH) practitioners or
advisers are an integral part of effective risk management systems and also have a significant role to
play in improving health and safety at work. Little is known, however, about the relative
contributions of safety culture and advice to safety performance.

Aims
The aim of this study was to assess and compare the relative contributions of corporate safety culture
and competent OSH advice to safety performance. In addition, the work was intended to consider the
applicability and robustness of associations between culture and performance across organisations
drawn from various sectors of industry. A secondary aim was to use measures of safety culture to
assess perceptions of and attitudes towards safety at an individual level, and to consider any
association with individual safety performance and wellbeing.

Study design and methods
Organisations from across the UK and from various sectors of industry were invited to take part in
the study. For each organisation, this involved taking part in three questionnaire surveys:

• climate survey – completed by employees to give a snapshot of safety culture in the organisation
• advice survey – completed by OSH practitioners or advisers to describe their experience and

competence
• performance survey – completed on behalf of the organisation to describe its safety performance.

Findings and results
Safety culture (as measured by safety climate) was associated with safety performance at the
corporate level. This association was positive, showing that a more favourable safety culture was
associated with improved safety performance. It was also independent of other potentially influential
factors, such as demographics and job characteristics, as well as industry sector. There were also
significant, independent associations between OSH advice and corporate safety performance.
However, this relationship was more complex, perhaps reflecting an association with risk level and
industry sector. In addition, employees’ perceptions of and attitudes towards safety were
independently associated with individual safety performance and wellbeing.

Conclusions
Safety culture was consistently and independently associated with safety performance. In addition,
employees’ perceptions of safety were consistently and independently associated with individual safety
performance, health and wellbeing. These associations were not limited to particular sectors of
industry, suggesting that they are robust and generally applicable. In addition, the findings suggest
that applying measures of safety climate at an individual level to look at perceptions of and attitudes
towards workplace safety makes a significant contribution to understanding the profile of factors
associated with employee health and safety. The study also highlighted an independent association
between health and safety advice and corporate safety performance. However, further research is
needed to explore and describe the nature of this relationship. Overall, the study suggests that, while
the nature of the relationship with advice requires clarification, both corporate safety culture and
competent OSH advice make significant, independent contributions to corporate safety performance.
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1 Introduction

1.1 Background
Health and Safety Executive (HSE) figures show that 36 million days (1.5 days per worker) were
lost overall as a result of workplace injuries and ill health during 2005/06; 30 million were due to
work-related ill health and 6 million due to workplace injury.1 The cost of this, on an 
individual, organisational and national level, is huge. Preventing work-related illness and injury
through effective risk management is, therefore, crucially important for employees, industry and
society.

It is widely accepted that human factors are the main contributory factor in accidents.2 This human
element, of course, extends beyond those personally involved in an incident. It also incorporates all
those who influence safety in that workplace, whether directly, consciously and immediately, or
indirectly, unintentionally and perhaps with an extended time lag. Effective risk management
therefore depends at least in part on the behaviour of all those individuals who are operating in a
specific organisational context. Corporate culture describes shared values in an organisation which
influence the attitudes and behaviour of its members, and safety culture describes the members’
attitudes, values and beliefs in relation to safety.3

Since the Chernobyl nuclear power plant accident in 1986, corporate safety culture has become the
focus of, and has been implicated in accident causation by, many large-scale industrial accident
investigations (of which four examples are given in the references4–7). Although there is still
considerable debate in the literature about definition, aetiology, causation and mechanism, it is
generally accepted that organisations with a strong safety culture are more effective at preventing
both these larger-scale industrial accidents and individual injuries at work.8

The role of occupational safety and health (OSH) practitioners or advisers, and their contribution to
OSH, is also clear and accepted. They are an integral part of effective OSH management systems, and
have a significant role to play in improving health and safety at work;9 guidance from the Institution
of Occupational Safety and Health (IOSH) explains that:

expert advice from competent safety and health practitioners is an essential component ... [in
ensuring] that high standards are achieved, and maintained.10

Indeed, a delegate at the IOSH 2004 Research Workshop commented that:

... in a ‘perfect world’ OSH practitioners would work themselves out of a job as workers and
management became sufficiently competent and resourced in OSH.11

However, there has been comparatively little work formally considering their role.

It is increasingly clear that, while both corporate safety culture and OSH advice are integral to many
aspects of safety behaviour, little is known about their relative contributions to safety performance, or
indeed their relationship with each other. 

In addition to safety culture and OSH advice, however, occupational research has established clear
links between employees’ health, safety and wellbeing and both work characteristics, such as demand
and control (see for example Stansfield et al.12), and interpersonal characteristics, such as bullying (see
for example Cowie et al.13). Similarly, perceived stress at work, which is widespread in the UK,14 is
strongly linked to ill health.15–18 Furthermore, previous research has shown associations between
accidents, injuries or cognitive failures (problems of memory, attention or action – effectively human
error) and demographic, personality, mental and physical health, and lifestyle factors, as well as
particular occupational characteristics (see for example Wadsworth et al.19 and Simpson et al.20).
Indeed, inherent levels of risk also vary within and between organisations and industrial sectors.
Many individual and occupational characteristics, therefore, are potential confounding factors in the
relationships between safety performance, culture and advice. 

1.2 Rationale
Assessing the relationships between corporate safety culture, competent advice and safety
performance will advance understanding of what makes a safe workplace. This will inform the
development of policies and practices for helping organisations to work more safely. Making these
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assessments in the context of other potentially confounding factors allows these relationships to be
considered independently of their potential influence.

This project, therefore, was designed to measure safety performance, culture and advice in a group of
participating organisations. Measures of potential confounding factors, such as stress, work
characteristics and demographic characteristics, were also incorporated into the design. In addition,
the project was intended to extend previous work in the area by: 

• applying generic measures of safety culture and performance to organisations from different
industrial sectors

• assessing any association between safety culture and corporate safety performance across multiple
organisations

• using tools to measure safety culture to assess any association between perceptions of and
attitudes towards safety and safety performance and wellbeing at an individual level.

In this regard the intention was also to measure the robustness of associations between culture and
performance at the corporate level, and between employees’ perceptions of safety and safety
performance and wellbeing at the individual level, and to consider to what extent these findings can
be generalised.

1.3 Significance
The area of organisational culture, and within that specifically safety culture, is relatively new to
occupational research, and is unusual in that it has traditionally been approached at a corporate level.
It developed from the nuclear industry; it was extended first to safety-critical areas but is now used
further afield. Safety culture describes shared attitudes, values and beliefs in relation to safety in an
organisation.3 It therefore stems from, and is operational at, an individual level. 

One area of occupational research that is perhaps more established is that of work stress. Work stress
is traditionally measured at an individual level, but it can, at least to some extent, be seen as arising
because of the prevailing circumstances of a particular work situation. As such, it also operates at a
corporate or organisational level (and arguably perhaps at a professional and industrial level too).
However, it is also a generalisable measure which is applicable across industries and workplace
settings. This has meant that it is widely used in many contexts, allowing comparisons between
situations. It has also been shown to be strongly influential in employee wellbeing15–18 and safety.20

This is the first UK-based study to measure safety culture, advice and performance among a
heterogeneous group of participating organisations. It is also an attempt to broaden the applicability
of safety culture to performance and so to consider any association at a more fundamental, as well as
general, level.

1.4 Definitions
The key concepts in this research are OSH culture, advice and performance. The first phase of the
work focused on identifying measures for them. Their definitions in the literature are considered as
part of the literature review in Section 2.

1.5 Aims
This study was developed in response to a call for bids from IOSH. IOSH was interested in ‘studies
into the effect on measured OSH performance from the use of competent OSH advice by employing
organisations’, and in particular in:

• relations between and the relative contributions of corporate culture and competent OSH advice
• inter- and/or intra-sector comparisons
• the effect of competent OSH advice on changing the style of organisational structure or

employment practices, and vice versa.

This work was intended to address the first of these three themes and contribute to the second. These
were wide-reaching and ambitious themes requiring ambitious, multi-level research.

The study had four main aims:

1 to describe the corporate safety cultures of the participating organisations
2 to collect those organisations’ OSH performance measures
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3 to describe their OSH practitioners’ experiences and competence
4 to assess and compare the relative contributions of corporate safety culture and competent OSH

advice to OSH performance.
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2 Literature review

This section is not intended as a comprehensive review of safety culture literature. There are already
several recent reviews,25–28 and two special issues of journals (Work and Stress 1998; 12 (3) and Safety
Science 2000; 34), which provide an excellent overview of the area. Rather, the intention here is to set
the current research in context. 

2.1 Safety culture and climate
The concepts of safety culture and safety climate originated from organisational culture. The term
‘safety culture’ has been widely used since the International Atomic Energy Agency (IAEA) report into
the Chernobyl nuclear accident.21 The term ‘safety climate’22 has been used over a similar period.
However, over 20 years later, and many studies and reviews on, there are still no universally accepted
definitions of either term. 

2.1.1 Defining safety culture
There are numerous definitions of safety culture. One of the most widely used definitions was put
forward by the Human Factors Working Group of the Advisory Committee on Safety in Nuclear
Installations (ACSNI), which defined safety culture as:

…the product of individual and group values, attitudes, perceptions, competencies, and patterns
of behaviour that determine the commitment to, and the style and proficiency of, an
organisation’s health and safety management.23

More broadly, it has been described elsewhere as relating to the practices and attitudes within an
organisation,24 and is often seen as the core safety values of an organisation.25 A review by IOSH
(1994, cited by Glendon & Stanton26), which considered many of the proposed definitions, suggested
that safety culture includes or refers to: 

• norms and policies related to safety
• common values, beliefs, attitudes and behaviours regarding safety
• the joint values, attitudes, competences and behaviours of individuals and groups that establish

organisational commitment to, and style and proficiency of, a safety programme. 

A recent review27 has identified two useful and related ways of treating safety culture. The first is
based on Cooper’s work in 2000,3 and distinguishes three inter-related aspects of safety culture: 

• psychological (ie how people feel about safety and safety management systems (sometimes
referred to as ‘safety climate’))

• behavioural (ie what people do – including safety-related activities, actions and behaviours)
• situational (ie what the organisation has – policies, operating procedures, management systems,

control systems, communication systems).

The second approach28 proposes two ways of treating safety culture:

• something an organisation is (the beliefs, attitudes and values of its members about safety) –
which is measured with attitude (or climate) surveys

• something an organisation has (structures, policies, practices and controls) – which is measured
with safety audits and performance figures.

Corporate culture and, within this, safety culture, are not static concepts, though they are relatively
long-lasting and complex, as they reflects fundamental values.29

Despite the lack of a universally accepted definition, and the dearth of work focusing on defining
‘good’ and ‘bad’ safety cultures,30,31 safety culture has been identified as perhaps the main recent issue
in organisational safety.32 Most succinctly, the term ‘safety culture’ is perhaps most often used to
mean ‘the way we do things round here’.33

2.1.2 Defining safety climate
In the first empirical study that considered safety climate,22 it was defined as ‘a summary of molar
perceptions that employees share about their work environments’. Although the term is sometimes used
interchangeably with ‘safety culture’ to describe employees’ attitudes to safety,30 safety climate is often
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seen as a reflection of an organisation’s current underlying culture.21,38–43 Others, however, consider it a
sub-component of safety culture3,30,44–46 that shows the comparative priority of safety within an
organisation.34 It is generally regarded as more superficial than safety culture,26 and more transient, and
has been described as an indicator of an organisation’s overall safety culture35 or a ‘snapshot of the state
of safety’36 based on perceptions regarding safety rather than practices or attitudes.37 Safety climate and
culture have recently been described as ‘not separate entities but rather different approaches towards the
same goal of determining the importance of safety within an organisation’.38 This is consistent with the
underlying premise that the safest organisations have a culture of safety, and that safety climate is an
indirect measure of how close an organisation is to that.39

In the main, safety climate is assessed by carrying out a questionnaire survey among employees to
measure perceptions of particular dimensions of safety. Indeed, employee perceptions are central to
safety climate measurement.40 Although there are many models and scales for assessing safety climate,
there is no universally accepted set of component dimensions or factors. There have been two recent
reviews of the area,37,41 which reflect the broad consensus that management support for, and
commitment to, safety and the priority of safety in an organisation are generally accepted as key
aspects of safety climate.22,26,41,42

From the standpoint that safety climate is a snapshot measure of an organisation’s safety culture, the
following sections focus on the relationship between safety culture, usually as measured by safety
climate, and safety performance and advice.

2.2 Safety culture or climate and performance
Safety performance, like safety culture and climate, is also difficult to define and measure.
Performance has often traditionally been measured using self-reported and/or officially recorded
accident statistics. However, this can be problematic: for example, because accidents can be relatively
rare events, they may not be recorded accurately or routinely, and risk exposure may not be taken
into account. Other measures, such as safety behaviour43,44 and minor injuries,34 have also been used,
and more modern approaches tend to focus on current safety activities and systems to measure
success as opposed to failure, perhaps in combination with the more traditional approach.45 This
more predictive approach to safety measurement can also mean that organisations do not have to
wait for a system failure before identifying and acting on problem areas.41

Poor safety culture has been implicated in many large-scale and high-profile industrial accidents and
disasters, including Chernobyl6 (following which the term safety culture came into widespread use; see
above), the space shuttle Columbia4 and the Ladbroke Grove5 and Clapham Junction7 rail crashes. 

Similarly, researchers have reported an association between safety culture or climate and accidents on
a smaller scale22,46,47 and both self-reported and officially recorded injury rates,33,39,46,54,57–62 as well as
minor injuries34 and injury severity.46 Safety climate has also been linked to safety behaviour,44,56,63–65

and it has been suggested that a more positive safety climate leads to improved health and
wellbeing66–68 and reduced work stress.48

This relationship between safety culture and safety performance has been reported across industry
sectors, including those with high hazard levels (eg chemicals),43 high accident rates (eg
construction),34,46,49,50 and low accident rates (eg services).51 It has, therefore, been argued that the
principles of safety culture and climate, which have been developed primarily among the traditional
high hazard industries, are applicable in other work settings.52

However, only one or two studies have found an association between safety culture or climate and
safety performance.44 A recent paper has also pointed out that much of the research linking safety
culture or climate and safety performance has been cross-sectional and that, as a consequence, the
possibility of reverse causality has not been ruled out.53 This work suggests that the findings may
reflect, for example, the possibility that those who have accidents feel less safe and then report a
poorer safety climate. In addition, little is known about the underlying mechanisms by which safety
culture or climate affect safety performance.53,54

The increasingly accepted view is that a positive safety climate or culture is necessary for safe working.55

2.3 Safety culture or climate and advice
Although it has been suggested that the effectiveness and credibility of OSH practitioners may be
influenced by corporate culture,35 much less research has focused on the relationship between safety
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culture or climate and advice, or on the influence of competent safety advice on either safety culture
(or climate) or performance. This is, perhaps, surprising given the position and role of the OSH
practitioner or adviser. The difficult challenge for safety practitioners, of translating what is known
about safety culture into practical policies and procedures that will change behaviour and practice to
improve safety performance, has, however, been acknowledged.8

Recent work has identified trust as playing a key role in safety culture which is rarely measured by
existing models.76–79 In a related development, the role and impact of leadership style has also recently
been considered.50,51,56 Both of these areas are perhaps indirectly linked to the relationship between
safety culture and advice.

More directly, though, early work suggested that more organisations with good safety performance
records employed safety officers in high-ranking positions (see Cohen et al. (1975) and Cohen (1977),
both cited in Mearns et al.55). And more recently, the presence of a safety manager was one factor
identified as affecting safety climate.57 The impact of how and by whom safety inductions among new
employees are carried out has also been identified as influencing safety attitudes and behaviour.58 This
implies that this somewhat neglected area is worthy of further consideration.

It has been suggested that the effectiveness and credibility of OSH practitioners may be influenced by
corporate culture.35 Recent work also suggests that the most comprehensive approach to managing
workplace safety may be to merge and integrate the behaviour change and culture change
approaches.59

2.4 The impact of other factors
There is also evidence that other factors may influence one of more of the three factors of interest –
safety culture or climate, safety performance, and advice.

Several studies, for example, have suggested that perceptions of safety may vary with hierarchical
level,33,40,85,86 though some have found little difference across hierarchical levels.47 Similarly,
perceptions have been shown to vary with employment status.60 Job demands may also affect both
safety performance and safety behaviour61 and recent work has suggested that perceptions of work
pressure and clarity may influence accident involvement.47 High levels of anxiety, stress or job
insecurity have also been linked to both poorer safety motivation and compliance62–64 and poorer
safety performance,68,91 though this relationship may be moderated by safety climate.64 Trust has also
been associated with safety performance,65 as has leadership.50,66,67

Furthermore, safety climate has been associated with a number of demographic (eg sex, educational
level, marital status) and individual (eg alcohol consumption, safety knowledge) characteristics.57,68

Similarly, organisational factors such as size have been associated with safety performance69 and
climate.70 Recent work has also identified the compatibility between production and safety as being
influential over safety behaviour.71

The safety culture and performance literature, particularly when considered in combination with
occupational research, therefore suggests that other factors are, at least potentially, influential. 
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3. Study design and methodology

The study was carried out in three phases: 

• development – during which the measuring tools and methods were selected and piloted
• recruitment – during which the participating organisations were recruited
• surveys – during which the data were collected. 

Each is described in detail below.

3.1 Data collection

3.1.1 Phase 1 – Development
The development phase comprised firstly a literature review and secondly a pilot study.

Literature review
The project needed to measure three factors or key concepts: 

• OSH performance
• corporate culture (or the beliefs and values of workers, managers and supervisors that contribute

to safety systems and behaviours)
• OSH practitioners’ experiences and competence. 

To achieve this, the work began with a literature review to identify existing tools for measuring these
three key concepts. This was designed to inform the selection of the most appropriate measures for
the study. The literature review was carried out between 06 December 2005 and 11 January 2006. In
total 10 databases were searched: 

• ASSIA
• EMBASE
• IBSS
• Ingenta
• MEDLINE
• OSHROM
• PsychINFO
• PubMed
• SafetyLit
• Web of Knowledge.

The following search terms were selected after test searches across each of the databases:

• (work OR occupational OR corporate OR company) AND (health OR safety) AND (practitioner
OR officer OR advi*) AND (measure OR indicator OR tool OR record)

• (work OR occupational OR corporate OR company) AND (climate OR culture) AND (measure
OR indicator OR tool OR record)

• (work OR occupational OR corporate OR company) AND (health OR safety) AND (practitioner
OR officer OR advi*) AND (measure OR indicator OR tool OR record).

Where possible, searches were limited to the previous ten years (ie 1996–2005) and the results were
scanned and selected before downloading. The date range was used for practical reasons; it is of
course possible that older but relevant material was missed as a result.

Following these searches, the material identified was checked and duplicate articles, and any articles
not directly relevant to the aims of the literature review, were removed. The remaining material was
read in detail, with any further articles identified during reading added to the final article set. Each of
the articles in this final set was studied and the measures or tools identified were considered against
the following criteria:

• data collection method – questionnaire-based
• validation and use – validated and widely used
• industry – appropriate for any industry sector.
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These criteria were selected for several reasons. First, the data collection method was important
because of the study design. Forty organisations were to be recruited from across the UK and, even
with a relatively long data collection window, the small research team would not be able to visit each
participating organisation to carry out, for example, focus group discussions. For pragmatic reasons,
therefore, the measures considered had to be restricted to questionnaire-based tools that could be
applied remotely. Second, it was important that the tools considered for inclusion in the study had
been shown to measure what they were intended to measure. The second selection criterion,
therefore, was that measures had been validated and widely used. Finally, participating organisations
were to be drawn from any sector of industry. It was therefore important that all tools were generic
enough to be appropriate for use in any industry sector.

Questionnaires
The literature review informed the development of the study’s three questionnaires. Each
questionnaire was designed to measure one of the study’s three key concepts: 

• organisational OSH performance – the performance questionnaire
• corporate safety culture – the climate questionnaire
• OSH practitioners’ competence and experience – the advice questionnaire. 

Both the climate and advice questionnaires also included measures of stress, wellbeing, work
characteristics and other lifestyle and demographic factors. Questionnaires and other materials are
available from the authors on request.

Electronic data collection
During this development phase of the work, it became clear that being able to offer electronic
versions of all three questionnaires might provide significant advantages. In part, this followed
informal discussions with potential organisational and individual participants. It was also, however,
the result of pragmatic consideration of the scale and scope of the study: the aim was to collect data
from three separate surveys in 40 organisations from different sectors of industry across the UK.
Electronic data collection offered not only a much-reduced workload for participating organisations,
but also considerable savings in terms of printing, postage, data entry and data checking. Some time
was therefore spent researching the possibilities, and a bespoke software package which offered both
paper and electronic questionnaire design, as well as electronic data collection (via the web and/or
email), was selected as most closely meeting the study’s needs.

Pilot study
Following the literature review and compilation of the three questionnaires, a pilot study was carried
out. This was intended to test the acceptability of both the questionnaires and the electronic data
collection system. The pilot study was carried out in a university unit which was asked to supply
completed questionnaires from each survey.

3.1.2 Phase 2 – Recruitment
The second phase of the study involved recruiting organisations to take part in the research. The aim
was to recruit 40 organisations from different sectors of industry from across the UK. The only
inclusion criterion was that participating organisations should have at least 50 employees. In
addition, it was decided that larger organisations would participate as one or more separate business
units, within each of which the three surveys would be carried out. This followed informal
discussions with potential participants, who felt that, in such large organisations, very different OSH
cultures could exist from department to department, and also pointed out that departments often had
their own OSH management systems and teams. This is also consistent with the recent
acknowledgment that potentially distinct cultures may exist within sub-sections of large organisations
which have their own history, management, approaches and aims.39

Several sources were used to approach organisations:

• IOSH Safety Sciences Group
• the Universities Safety and Health Association
• the Confederation of British Industry
• the Royal Society for the Prevention of Accidents (RoSPA)
• local OSH training organisations
• personal contacts.
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Several methods were used to advertise to organisations, including direct email messages, both paper
and electronic newsletter entries, personal contacts and word of mouth.

All those who replied to the research team were provided with further details about the study,
including a letter, information sheet and single page summary describing what participation would
involve. All contacts were also followed up by telephone.

3.1.3 Phase 3 – Surveys

Participating organisations’ surveys
All participating organisations’ business units took part in all three questionnaire surveys. Each
invited its employees to complete the climate questionnaire and its OSH practitioner(s) to complete
the advice questionnaire.* One performance questionnaire was completed on behalf of each
participating unit. Organisations were able to choose between:

• electronic questionnaires, which were supplied as email links to be forwarded to relevant groups
of individuals

• traditional paper questionnaires, which were supplied packaged with covering letters and reply-
paid envelopes to be distributed to relevant individuals

• a mixture of the two methods. 

In addition, paper versions of each questionnaire could be downloaded individually from the website
for each survey.

Organisations received telephone and email reminders until they had completed and supplied one
performance and at least one advice questionnaire per participating business unit. In addition, they
were regularly updated with the numbers of climate questionnaires that had been returned, and were
asked to remind their staff and encourage participation as appropriate.

Feedback to participating organisations
At the end of their participation, each organisation was supplied with a feedback report based on
their aggregated responses. Those organisations which had taken part as more than one business unit
were given feedback for each unit separately, as well as for the organisation as a whole.

General workers’ climate survey
A further climate survey was carried out among a control group of workers who had not been
recruited via their employing organisation. This survey was carried out to allow comparisons with the
main study climate survey carried out among the employees of the participating organisations. Several
recruitment strategies were used. First, individuals selected at random from the Cardiff electoral roll
were sent letters inviting them to participate in the study either by completing it online or by
requesting a paper questionnaire. The approach, however, yielded a poor response, not least because
the sampling frame included many non-workers who received letters despite not being eligible to take
part. A second approach was therefore tried. An advertisement containing a link to the electronic
version of the survey, and highlighting the incentive of entry into a prize draw to win one of four £50
shopping vouchers, was placed in the RoSPA e-newsletter.

3.2 Sampling
The sections above describe the sampling approach used to recruit organisations and individuals to
the study. Several methods were used to recruit samples matching the study’s goals.

3.3 Validity and reliability
As described above, the tools used to measure the study’s three key concepts (organisational OSH
performance, corporate safety culture and OSH practitioners’ competence and experience) were identified
during the literature review. One of the criteria against which potential tools were considered was their
previous validation and use. The climate and advice questionnaires also contained other measures of
stress, wellbeing,72,73 work characteristics74,75 and other lifestyle and demographic factors which had
previously been used together in a study of workers identified from community samples.14,101,102
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In addition, the climate questionnaire was completed by a sample of workers not identified through
participating organisations. This allowed for an assessment of the representativeness of the samples
provided by participating organisations’ employees.

3.4 Data analysis
All analyses were carried out using SPSS version 12.0.2. The numbers used in each analysis vary
slightly according to the numbers completing the questions involved. At the univariate level, analysis
of variance (ANOVA) was used to compare group means, chi-square tests to assess differences in
proportions, and Spearman’s rho to consider correlations. At the multivariate level, backward
stepwise logistic regression and backward linear regression modelling were used to consider
associations while controlling for the influence of other, potentially confounding, factors. These
backward methods include all predictor variables in the model and then remove any that are not
making a statistically significant contribution in a stepwise fashion (ie one at a time, re-estimating the
model with the remaining predictor variables after each variable) until only those variables making a
significant contribution remain. This approach is used particularly for exploratory model building,
and so is appropriate here.

3.5 Ethics
The study was approved by the Cardiff University School of Psychology Ethics Committee. Contacts
at the participating organisations were provided with information sheets, and each questionnaire was
accompanied by a covering letter. All questionnaires collected the respondent’s organisation and
department name. However, no information which could be used to identify any individual was
collected and questionnaires were not marked with serial numbers until after they were completed
and returned.

3.6 Limitations
The study had several limitations, mostly relating to four key areas.

First, some limitations arose because decisions had to be taken before organisations could be
recruited. For example, the tools selected for use in the questionnaires were chosen to be appropriate
for small and medium sized enterprises (SMEs). At the design stage, this category seemed the most
likely source of organisational participants. However, during recruitment it became apparent that
large organisations also wanted to take part, and, indeed, were more likely to employ their own OSH
advisers. Furthermore, many of these organisations had separate safety systems and management
practices in place for separate divisions, sections or sites and so were often keen to participate as
separate, smaller, business units. 

Second, all the study data were cross-sectional. This meant that the study could not make any
assessment of causality about the relationships it was considering. The data were also all self-
reported, introducing potential problems of bias at individual and organisational level.

Third, organisational (and individual) participation in the study was voluntary. Organisations were,
of course, informed of the study’s aims in all the recruitment information they received. An inherent
problem in research of this nature is the possibility of participating organisations representing only
the ‘best’ end of the OSH spectrum. 

Finally, practitioners working in an organisation are, necessarily, part of and subject to that
organisation’s OSH culture. Further research would be necessary to consider this in more detail. In
addition, it was not possible to be certain that those who took part in the general workers’ climate
survey did not work for any of the participating organisations as this information was not collected.
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4 Findings and results

The presentation of the findings and results begins by outlining the development and recruitment
phases of the study. The bulk of the section, though, is devoted to describing the third phase – the
surveys. Here the results are presented in three broad sub-sections. The first describes safety
performance, advice and culture among the participating organisations. The second focuses on the
association between employee perceptions of and attitudes towards safety and individual safety
performance, health and wellbeing. The third sub-section draws the safety performance, advice and
culture findings together and considers associations between these three factors.

4.1 Phase 1 – Development
In this section the results of the literature review, carried out to identify measures of the study’s main
concepts, and the pilot study, carried out to test the acceptability of the measures and methods, are
briefly described.

4.1.1 Literature review
The literature review was carried out to identify measures of the study’s three main concepts:
(corporate) health and safety performance, culture and advice. In total 3,825 references were
identified by the literature searches. After the identification of duplicates (816) and articles not
immediately relevant to the aims of the literature review (2,834), 175 were selected for detailed study.
During the reading process further relevant material was identified, bringing the total considered in
detail to 232.

Health and safety performance measures
Nine tools or measures of organisational OSH performance were identified (see Appendix 1, Table
43). Only the HSE’s Performance Indicator Tool met all the criteria set for measure selection.

Safety culture or climate
Many safety culture and climate measures were identified by the literature search. However, several
excellent reviews were also found.23,31,102–105 Table 44 in Appendix 1 principally consists of information
taken from the 2003 review by the Keil Centre,76 with additional review papers also sourced (it was
considered of little benefit to duplicate work of an exhaustive nature already published). The rest of
the literature review process, therefore, focused on searching for measures described and developed
since 2003. In the Keil Centre’s review, the HSE’s Climate Survey Tool was given the highest score in
terms of its value for studying the rail industry. When factors of validity, usability and extent of use
are considered, the Climate Survey Tool also came out as clearly the most appropriate for the present
study, with tools developed since 2003 showing no advantage. 

Practitioner competence and experience
Only one existing measure of OSH practitioners’ experience was identified (see Appendix 1, Table
45). Although it did not entirely meet all the criteria, it was selected for use. The chairman of the
IOSH Safety Sciences Group was also consulted, and the questionnaire was adapted and extended so
that it could be applied across industry sectors.

Measures selected
Following the literature review, three tools were selected for measuring the study’s key concepts:

• The HSE’s Climate Survey Tool77 was used to measure corporate safety culture
• The HSE’s Health and Safety Performance Indicator (HSPI)78 was used to measure organisational

OSH performance
• The Competency in Health and Safety Advice Questionnaire79 was used as the basis for measuring

OSH practitioners’ competence and experience.

The Climate Survey Tool
The HSE’s Climate Survey Tool measures 10 areas of health and safety climate, and in addition gives
an indication of general job satisfaction. These areas are summarised below.

Factor 1: Organisational commitment and communication
The perceived level of organisational commitment to health and safety is a major influence on health
and safety performance in practice. The questions making up this factor sought people’s opinion of
this commitment as evidenced, for example, by their views on senior management’s interest in health
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and safety, the provision of resources for health and safety, and the relative status of health and
safety. Some issues associated with communication and involvement were also considered.

Factor 2: Line management commitment
An important indicator of an organisation’s commitment to health and safety is how people regard
the importance their immediate boss places on health and safety. Most people attempt to deliver what
they think is important to their immediate boss. The questions making up this factor explored
people’s views of the extent to which their immediate boss promotes health and safety and reacts to
health and safety issues that may be raised.

Factor 3: Supervisor’s role
Supervisors have an important part to play in promoting safe behaviour. This series of questions
sought people’s views on the contribution and effectiveness of their supervisors.

Factor 4: Personal role
Sustained success in ensuring health and safety at work demands that everyone recognise the importance
of health and safety and actively support the health and safety effort. The questions in this factor
explored individuals’ view of their own contribution and the relative importance of health and safety.

Factor 5: Workmates’ influence
A strong influence on the way individuals behave at work is their immediate workmates or peer
group. This factor sought people’s views on the importance which their workmates give to health and
safety. The questions in this section were only asked of supervisors and workers.

Factor 6: Competence
People need to have a sufficient understanding of their responsibilities, the risks associated with their
work and the instructions, rules and procedures in place if they are to work safely. The questions in
this section explored people’s views of their health and safety training and the level of understanding
that they thought they have achieved.

Factor 7: Risk-taking behaviour and some contributory influence
Previous sections of the questionnaire explored some organisational issues and some factors which
contribute to the general health and safety environment in which people work and therefore to the
way they behave with respect to health and safety. The questions making up this factor were
essentially in two sections. The first explored the extent to which people consider that other take risks
or behave unsafely at work. The second explored some reasons why such practices may take place;
for example, people are pressured to work unsafely, managers are not held accountable and workers
have a poor understanding of the risks associated with their work.

Factor 8: Some obstacles to safe behaviour
One of the main controls employed by organisations to ensure health and safety is instructions, rules
and procedures. This section explored people’s views of the relevance and practicality of their
organisation’s health and safety rules and procedures as well as their ability and willingness to comply
with them. 

Factor 9: Permit to work*
Another commonly used means of ensuring a safe method of working is a permit to work system. The
statements in this section examined people’s views of the relevance and ease of use of the permit system.

Factor 10: Reporting of accidents and near misses
A reliable accident and near miss reporting system is vital if accurate reactive measurement data are
to be collected and used to inform the organisation's improvement process. The statements in this
section sought people’s views of the reliability of the accident and near miss reporting systems.

General job satisfaction
This is made up of two questions which explored some issues of general job satisfaction.

The percentage of favourable, neutral and unfavourable responses is calculated for each of the 10 factors
and the general job satisfaction measure described above. The responses to the questions and factors that
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summarise them are, of course, based on respondents’ views at the time of the survey. The statements give
reasonable coverage of several of the issues surrounding health and safety but they are not exhaustive. While
these results provide an insight into opinions, they are likely to be indicative rather than definitive. The
number of respondents in some groups was small, so caution should be taken when considering the results. 

The HSPI78

The HSPI gives overall scores for incident and hazard management. In addition, hazard management
is broken down into 10 areas, with a separate score provided for each. These areas are:

• dangerous machinery
• hand-held equipment
• hazardous substances
• job stress
• manual handling
• noise level
• repetitive movement
• slips and trips
• vehicle handling
• working at height.

All these scores can also be compared against benchmark data for similar organisations (in terms of
size, industry sector and business type) in the same geographical area. This allows comparisons of
performance against other similar local organisations. 

The Competency in Health and Safety Advice Questionnaire79

This tool was used as the basis for measuring safety and health practitioners’ competence and
experience. Designed to assess the overall access organisations have to health and safety advice and
support, the questionnaire investigates the key responsibilities of the personnel involved in health and
safety management, their competence and information and training available to them to perform their
tasks effectively. Although industry specific, and the only one available this tool was adapted to have
wider applicability across industry sectors.

Individual safety performance
Safety performance was also measured at an individual level. Respondents were asked about:

• accidents in the previous 12 months requiring medical attention
• minor injuries in the previous 12 months not requiring medical attention
• cognitive failures – problems of memory (eg forgetting where you put things), attention (eg

failures of concentration) or action (eg doing the wrong thing).

These measures were used in previous studies.80–82

4.1.2 Pilot study
In addition to completed questionnaires for each of the three surveys, the university unit which took
part in the pilot study also provided detailed feedback on the acceptability of both the questionnaires
themselves and the electronic data collection system. All the results and feedback were positive, so no
significant changes were made to the content of the questionnaires or to the data collection method.

4.2 Phase 2 – Recruitment
In total, 79 organisations contacted the research team expressing serious interest in taking part in the
study. Forty-five subsequently chose not to take part. For most this was because a management
committee felt the organisation was too busy to take part within the study’s timeframe. In a few cases it
followed a change of personnel, in particular where the contact individual was made redundant. The
remaining 34 organisations agreed to take part. This group represented 54 participating business units.

4.2.1 Organisational participants
The organisations that agreed to take part in the study represented a variety of industry sectors from
across the UK, as shown in Table 1.

4.3 Phase 3 – Surveys
Following recruitment, six organisations, contributing 18 business units, withdrew from the study,
and one other chose to take part as a single participating unit instead of as four units. Those that
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Table 1
Industrial sectors 
of the business
units that agreed
to take part in the
study
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Sector
Number of

business units

Manufacturing 17

Education 14

Health 5

Science 4

Retail 3

Property management 2

Construction 2

Transport 2

Communications 2

Finance 1

Utilities 1

Health and safety 1

Total 54

withdrew did so because they were unable to complete the surveys within the study’s timeframe (four
organisations, 12 units) or because they were unable to find enough employees willing to complete
the questionnaire (two organisations, six units). When these changes occurred it was too late in the
study’s timeframe to recruit further organisations in their place. Table 2 shows the industry sectors of
the remaining participating units and outlines their businesses.

Each participating business unit supplied one performance questionnaire (n = 33) and at least one
advice questionnaire (n = 37). In total, approximately 14,774 climate questionnaires were
distributed by these 33 units, covering 57 per cent of their employees. The total is approximate
because some organisations were able only to estimate the number of email messages they had sent
out. Overall, 1,752 completed climate questionnaires were returned, giving an approximate
response rate of 12 per cent. There was, however, a wide variation in response rates, with two
units’ rates as high as 84 per cent. Excluding those units that were unable to estimate their
questionnaire distribution, a total of 6,224 questionnaires were distributed, with 1,550 returned, a
response rate of 25 per cent. Distribution and response rates are shown in Table 3. Organisations
were encouraged to distribute questionnaires to all their employees, and 16 did so. Where full
distribution was not possible, participating organisations were encouraged to distribute
questionnaires to as many employees as possible, and to sample employees at random. A further
nine distributed to at least half their employees, and in total 57 per cent of the participating
organisations’ employees were approached. 

4.3.1 Performance survey
This section focuses on the performance survey, and addresses the project’s second aim by describing
the participating organisations’ OSH performance measures.

Each of the 33 participating business units completed a performance questionnaire. The HSPI gives
overall hazard management and incident scores as well as scores for 10 specific hazard management
areas, as listed on page 22. All scores are out of 10, with a higher score indicating better safety
performance. In addition, the HSPI also has a benchmarking facility. For each of the incident and
hazard management scores, the benchmarking facility compares an organisation’s performance scores
with those of other similar businesses in their area and gives one of five grades (poor (1), below
average, average, above average, best (5)). The best grade represents the top 20 per cent of scores; the
above average grade covers the next 20 per cent, and so on. 

The specific hazard management scores, however, are difficult to interpret because organisations
which report that their employees never face a particular hazard get the maximum score and do not



complete any other questions on this hazard. It is therefore not possible to tell whether their response
reflects effective control of a hazard, or that the organisation simply never has come and would never
come up against that hazard in the course of its business. Those giving this response, therefore, were
excluded from these analyses. Table 4 (page 26) presents performance and benchmark scores after
these exclusions. The table also shows mean overall absolute and benchmark hazard management
scores calculated from the 10 individual scores after the exclusions.

The participating organisations’ overall hazard management and incident scores, calculated using the
HSPI, were relatively high (over 6), as were mean individual hazard scores calculated after those
whose employees were never exposed to certain hazards had been excluded. Similarly their mean
benchmark overall hazard management and incident scores were in the ‘average’ range. The pattern
was similar for their absolute and benchmark scores on the individual hazard measures. This suggests
generally good corporate safety performance across the participating organisations. 

Figures 1 and 2 (page 27) show the individual participating units’ overall absolute and benchmark
incident management scores. They show a wide range of scores both across the units and within
sectors.

Figures 3 and 4 (page 28) show variations in the participating organisations’ mean absolute and
benchmark hazard management scores.

Incidents in the previous year
The overall incident score is derived from organisations’ experience of 11 difference incident types.
These incident types, and the number of organisations reporting experiencing each at least once in the
previous year, are shown in Table 5 (page 29). Almost all the participating organisations reported that
there had been at least one accident or incident in the previous year. Accident or incident rates varied
from under 1 per 100 employees (transport) to 49 per 100 employees (health). A little over half of the

Table 2
Industrial sectors 

of the business
units that

completed the
study
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Sector Nature of organisations
Number of

business units

Manufacturing

1 transport assembly organisation
4 transport design and assembly organisations
1 defence equipment manufacturer
2 industrial parts design and manufacturing departments

8

Health

1 healthcare trust
1 patient care department of a healthcare trust
1 service department of a healthcare trust
1 local health board
1 nursing home operator

5

Education
2 higher education teaching and research departments
2 further education teaching departments

4

Science
3 scientific research departments
1 forensic science organisation

4

Retail
2 retail organisations
1 warehouse distribution organisation

3

Construction
1 housing contractor
1 civil engineering and construction organisation

2

Transport
1 passenger transport operator
1 public transport and road tunnel operator

2

Communications 2 telecommunications departments 2

Finance 1 commercial finance organisation 1

Utilities 1 utilities service 1

Health and safety 1 health and safety consultancy 1

Total 33



Table 3
Climate survey
distribution,
returns and
response rates
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Unit
Total 

employees
n

Surveys distributed
Returns

n

Response 
rate
%n

% of total
workforce

Retail 3 25 25 100 21 84

Science 4 25 25 100 21 84

Manufacturing 4 1000 70 7 38 54

Health and safety 1 59 59 100 31 53

Manufacturing 1 500 120 24 61 51

Manufacturing 7 1000 837 84 413 49

Manufacturing 3 3500 164 5 77 47

Health 4 70 70 100 30 43

Retail 1 1000 129 13 46 36

Retail 2 800 66 8 23 35

Manufacturing 6 500 130 26 42 32

Construction 2 130 130 100 39 30

Utilities 1 85 85 100 23 27

Health 5 50 50 100 12 24

Education 2 100 74 74 17 23

Finance 1 50 50 100 11 22

Manufacturing 8 1000 837 84 174 21

Health 2 415 362 87 76 21

Science 1 100 100 100 20 20

Health 3 744 632 85 120 19

Science 3 350 350 100 62 18

Science 2 100 100 100 17 17

Education 1 100 100 100 16 16

Transport 2 500 230 46 35 15

Transport 1 500 100 20 13 13

Manufacturing 5 1020 800 78 84 11

Construction 1 150 150 100 15 10

Communications 1 400 400 100 30 8*

Education 3 200 200 100 9 5*

Education 4 450 379 84 13 3

Health 1 7000 4850 69 126 3*

Communications 2 400 400 100 11 3*

Manufacturing 2 3600 2700 75 26 1*

Total 25923 14774 57 1752 12*

* These units were unable to estimate electronic questionnaire distribution, so gave approximate response rates



Table 4
Performance scores
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Area

Performance scores Benchmark scores

Mean sd Median Min Max
No.
excl.

Mean sd Median Min Max
No.
excl.

Overall
incident

6.39 2.96 7.00 0 10.00 NA 3.27 1.26 4.00 1.00 5.00 NA

Overall
hazard
mgt*

6.64 1.49 6.7 3.85 9.30 NA 3.09 1.33 3.00 1.00 5.00 NA

Manual
handling

5.73 1.70 5.50 2.50 9.00 1 3.63 1.13 4.00 2.00 5.00 1

Repetitive
movement

5.70 1.66 5.50 3.00 10.00 6 3.63 1.08 4.00 1.00 5.00 6

Hazardous
substances

6.23 1.23 6.00 4.50 10.00 7 3.12 0.95 3.00 1.00 5.00 7

Working 
at height

6.25 1.48 6.00 3.50 9.00 7 3.19 1.47 3.00 1.00 5.00 7

Dangerous
machinery

5.59 1.80 5.75 3.00 10.00 11 2.59 1.33 2.00 1.00 5.00 11

Job stress 6.02 1.65 6.00 3.00 10.00 2 3.00 1.06 3.00 1.00 5.00 2

Vehicle
handling

4.55 1.21 5.00 2.50 6.50 12 3.14 1.24 3.00 1.00 5.00 12

Slips and
trips

6.02 1.72 6.00 3.00 10.00 8 2.80 1.29 3.00 1.00 5.00 8

Noise 5.13 1.50 5.25 3.00 9.00 13 2.50 1.19 2.00 1.00 4.00 13

Handheld
equipment

4.63 1.77 4.75 2.00 8.50 11 2.59 1.44 2.50 1.00 5.00 11

Mean
overall
hazard mgt
score

5.84 1.26 5.80 3.85 10.00 0 3.08 0.88 3.00 1.83 5.00 0

*Calculated by the Performance Indicator Tool, so no organisations were excluded

organisations reported at least one injury recordable under HSE rules* in the previous year; most (13,
76 per cent) had a rate of 1 or less per 100 employees, one had 5 per 100 (in the science sector) and two
had 10 per 100 (in the health and construction sectors). Just under half reported that one or more
employees were referred to a general practitioner due to a work-related injury, eight (67 per cent) at a
rate of 1 or less per 100, two at 2 per 100 (both in Science), one at 5 per 100 (also Science) and one at
10 per 100 (Construction). A similar number reported one or more compensation claims from an
employee or member of the public, all but one at a rate of 1 per 100 or less, and one at 3 per 100
(Manufacturing). Approximately a quarter of the organisations reported one or more fires or leaks
attended by the fire brigade (all but one had a rate of 1 or less per 100 employees, and one had a rate of
5 per 100 (Construction)), and a similar number reported one or more dangerous occurrences covered
by RIDDOR (all had a rate of 1 or less per 100 employees). Three organisations reported one or two
spillages, escapes or losses of more than 1 litre of a dangerous substance (Education, Science and
Manufacturing). Finally, one organisation reported an Improvement Notice issued by the HSE or an
environmental health officer (EHO) in the previous year (Manufacturing), one a Prohibition Notice
(Communications), and one an early retirement due to work-related injury (Health). None of the
participating organisations had been prosecuted under health and safety law in the previous year.

* Injuries that require first aid treatment must be recorded in the organisation’s accident book under the Health and

Safety (First Aid) Regulations 1981 (as amended).



Figure 2
Participating units’
benchmark
incident scores

Figure 1
Participating units’
overall incident
scores
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Figure 4
Participating units’
benchmark hazard
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All of these data show that incidents and injuries did occur across the spectrum of participating
organisations. Most specific incident types, however, were relatively rare among these business
units.

Performance and sector
Table 6 (pages 30–31) shows performance scores by business units’ industrial sector. Overall hazard
management scores ranged from 8.90 (Finance) to 5.45 (Construction), and overall incident scores
ranged from 9.33 (Retail) to 4.25 (Science). There was also considerable variation between sectors on
individual hazard management scores. Of course, the hazards an organisation or business unit will
actually face and the frequency with which they will face them vary enormously even within
industrial sectors. However, two which they may all have to deal with fairly regularly are job stress
and manual handling. Again these show variation, from 10.00 (Transport) to 4.00 (Communications)
and from 9.00 (Finance) to 4.50 (Retail) respectively. Mean hazard scores varied from 7.60 (Health
and safety) to 5.36 (Health). Considering all sectors together, the participating units’ highest mean
score was for working at height and their lowest mean score was for vehicle handling. 

Similar comparisons were made for the benchmarked scores. Mean scores for each sector are shown in
Table 7 (pages 32–33). Again there was considerable variation, with overall hazard management
benchmark scores ranging from 5.00 (Health and safety) to 1.75 (Science), overall incident benchmark
scores ranging from 4.00 (Communications, Health and safety and Finance) to 1.00 (Science), and mean
benchmark hazard management scores ranging from 3.80 (Manufacturing) to 2.38 (Utilities). Focusing on
job stress and manual handling showed a range from 5.00 (Transport) to 2.00 (Health and safety, Utilities
and Finance) and from 5.00 (Health and safety) to 2.00 (Utilities) respectively. The highest individual mean
benchmark scores were for manual handling and repetitive movement and the lowest was for noise. 

Finally, organisations were split into two groups depending on whether they operated in traditionally
more hazardous sectors of industry (construction, transport, manufacturing, health and utilities) or
less hazardous sectors (education, science, communications, health and safety, finance and retail).
This categorisation, made to allow for comparison, was decided simply on an ‘intuitive’ basis after
discussion with several colleagues, and a different categorisation would, of course, have given
different results. In terms of absolute scores, those operating in the more hazardous sectors had
poorer overall incident and hazard management scores, but there were no significant differences on
individual hazard management areas or mean hazard management. However, those operating in less
hazardous sectors had generally poorer benchmark scores, though the only significant difference was
for handheld equipment (Tables 8 and 9, pages 32–33). 

Table 5
Incident data for
the previous year
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Incident type
Organisations reporting

n %

Accidents or incidents of any type (including minor and
reportable)

26 90

Employees referred to a GP due to a work-related injury 12 48

Spillages, escapes or losses of more than 1 litre of a dangerous
substance (not reportable as a dangerous occurrence under HSE
rules)

3 10

Incidents of injury covered by HSE reporting rules 17 59

Improvement notices issued by HSE or EHO 1 3

Prohibition notices issued by HSE or EHO 1 3

Prosecutions under health and safety law 0 0

Claims for compensation from an employee or member of the
public for injury or illness

12 46

Early retirements due to work-related injury 1 3

Fires or leaks attended by the fire brigade 8 25

Dangerous occurrences covered by RIDDOR 8 26



Table 6
Performance scores

by industry sector
(continued
opposite)
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Education Construction Transport Health Science
Communi-
cations

Mean sd Mean sd Mean sd Mean sd Mean sd Mean sd

Overall hazard
management

7.28 1.38 5.45 0.78 6.60 2.26 6.27 2.56 6.68 1.28 7.70 1.34

Overall incident 9.00 1.41 5.00 7.07 7.00 2.83 4.80 3.56 4.25 1.50 9.00 1.41

Manual handling 4.67 0.76 6.00 0.00 5.75 3.18 6.00 2.67 5.50 0.41 5.50 2.83

Repetitive
movement

3.50 - 4.75 0.35 9.25 1.06 5.25 0.96 6.00 0.41 5.75 0.35

Hazardous
substances

6.50 0.87 6.25 1.06 8.00 2.83 5.00 0.41 5.88 0.25 - -

Working at 
height

6.50 2.12 5.75 0.35 5.75 3.18 5.83 0.58 6.50 1.80 7.75 1.77

Dangerous
machinery

5.50 0.87 6.50 0.71 6.75 4.60 4.17 1.15 5.00 1.41 - -

Job stress 6.83 2.25 5.00 2.83 10.00 - 5.00 1.66 6.50 1.00 4.00 0.71

Vehicle handling 3.00 - 6.00 0.00 4.25 1.77 4.17 2.08 3.75 1.06 - -

Slips and trips 10.00 - 4.50 0.71 6.00 2.83 5.00 2.00 5.38 0.63 6.00 -

Noise 4.25 1.06 4.75 2.47 6.00 4.24 3.67 0.76 5.00 0.71 - -

Handheld
equipment

2.83 0.76 5.00 0.71 6.50 2.12 3.00 1.32 6.00 3.54 2.00 -

Mean hazard
management

6.16 2.61 5.45 0.78 6.75 2.47 5.36 1.36 5.74 0.70 5.60 1.44



Table 6
Continued
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Health and
safety

Utilities Retail Finance
Manu-

facturing
Total

Mean sd Mean sd Mean sd Mean sd Mean sd Mean sd

Overall hazard
management

8.80 - 6.70 - 7.43 0.63 8.90 - 5.73 0.25 6.64 1.49

Overall incident 9.00 - 6.00 - 9.33 1.15 7.00 - 5.25 2.19 6.39 2.96

Manual handling 8.00 - 5.00 - 4.50 1.80 9.00 - 5.94 1.15 5.73 1.70

Repetitive
movement

6.00 - - - 3.25 0.35 5.50 - 6.00 1.73 5.70 1.66

Hazardous
substances

9.00 - 7.00 - 7.00 - - - 5.94 0.73 6.23 1.23

Working at
height

- - 5.50 - 4.83 1.26 - - 6.75 1.31 6.25 1.48

Dangerous
machinery

- - 8.00 - 9.00 - - - 5.06 1.18 5.59 1.80

Job stress 6.00 - 6.50 - 7.50 0.50 6.00 - 5.75 1.00 6.02 1.65

Vehicle handling - - - - 4.33 1.53 - - 4.88 0.58 4.55 1.21

Slips and trips 9.00 - 4.00 - 7.00 - 8.50 - 6.06 1.08 6.02 1.72

Noise - - 6.00 - - - - - 5.56 0.73 5.13 1.50

Handheld
equipment

- - 5.00 - - - - - 5.30 0.77 4.63 1.77

Mean hazard
management

7.60 - 5.88 - 5.43 1.22 7.25 - 5.72 0.25 5.84 1.26



Table 7
Benchmark

performance
scores by industry
sector (continued

opposite)
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Education Construction Transport Health Science
Communi-
cations

Mean sd Mean sd Mean sd Mean sd Mean sd Mean sd

Overall hazard
management

3.00 1.41 2.00 0.00 3.50 2.12 2.00 1.41 1.75 0.50 4.50 0.71

Overall incident 3.75 0.96 3.00 2.83 3.50 0.71 3.40 0.55 1.00 0.00 4.00 0.00

Manual handling 3.00 1.00 4.50 0.71 3.50 2.12 3.40 0.89 2.57 0.50 3.00 1.41

Repetitive
movement

1.00 - 2.00 1.41 4.50 0.71 3.25 0.50 3.75 0.50 4.00 0.00

Hazardous
substances

2.67 0.58 2.50 0.71 4.00 1.41 2.50 1.00 2.25 0.96 - -

Working at
height

1.50 0.71 2.50 2.12 2.50 2.12 2.33 0.58 2.67 1.53 4.50 0.71

Dangerous
machinery

2.67 1.15 3.00 1.41 3.50 2.12 1.00 0.00 1.00 0.00 - -

Job stress 2.33 0.58 2.50 0.71 5.00 - 2.20 1.10 3.25 0.96 2.50 0.71

Vehicle handling 1.00 - 3.00 1.41 3.00 1.41 2.00 0.00 2.00 1.41 - -

Slips and trips 5.00 - 1.50 0.71 3.00 1.41 3.00 1.00 2.00 1.41 4.00 -

Noise 1.50 0.71 2.00 0.00 2.50 2.12 1.00 0.00 2.00 0.00 - -

Handheld
equipment

1.00 0.00 2.50 0.71 3.50 0.71 1.00 0.00 2.00 0.00 1.00 -

Mean hazard
management

2.74 1.52 2.60 0.71 3.47 1.37 2.39 0.35 2.46 0.39 3.42 0.82

Lower-risk sectors Higher-risk sectors
F p

Mean se Mean se

Overall hazard management 7.41 0.31 6.00 0.34 9.26 0.005

Overall incident 7.67 0.64 5.33 0.70 5.87 0.02

Manual handling 5.54 0.47 5.89 0.40 0.33 0.57

Repetitive movement 5.18 0.37 6.06 0.46 1.90 0.18

Hazardous substances 6.56 0.37 6.06 0.31 0.96 0.34

Working at height 6.25 0.56 6.25 0.34 0.00 1.00

Dangerous machinery 5.92 0.71 5.47 0.47 0.26 0.62

Job stress 6.36 0.41 5.74 0.42 1.09 0.30

Vehicle handling 3.92 0.49 4.80 0.30 2.43 0.14

Slips and trips 6.89 0.62 5.53 0.37 4.03 0.06

Noise 4.88 0.52 5.19 0.41 0.13 0.72

Handheld equipment 3.75 0.99 4.96 0.35 2.17 0.16

Mean hazard management 6.00 0.39 5.71 0.24 0.40 0.53

Table 8
Comparison of the

mean absolute
performance

scores of
organisations from
higher- and lower-

hazard sectors of
industry



Table 7
Continued

Safety culture, advice and performance  33

Health and
safety

Utilities Retail Finance
Manu-

facturing
Total

Mean sd Mean sd Mean sd Mean sd Mean sd Mean sd

Overall hazard
management

5.00 - 3.00 - 4.67 0.58 3.00 - 3.50 0.76 3.09 1.33

Overall incident 4.00 - 3.00 - 3.67 1.15 4.00 - 3.63 1.19 3.27 1.26

Manual handling 5.00 - 2.00 - 3.67 1.53 3.00 - 4.50 0.76 3.63 1.13

Repetitive
movement

3.00 - - - 3.00 0.00 3.00 - 4.50 0.76 3.63 1.08

Hazardous
substances

4.00 - 4.00 - 3.00 - - - 3.75 0.46 3.12 0.95

Working at
height

- - 2.00 - 2.67 0.58 - - 4.50 1.07 3.19 1.47

Dangerous
machinery

- - 3.00 - 4.00 - - - 3.00 1.20 2.59 1.33

Job stress 2.00 - 2.00 - 4.33 0.58 2.00 - 3.50 0.76 3.00 1.06

Vehicle handling - - - - 4.00 1.00 - - 3.88 0.83 3.14 1.24

Slips and trips 4.00 - 1.00 - 5.00 - 2.00 - 2.88 0.99 2.80 1.29

Noise - - 3.00 - - - - - 3.50 0.76 2.50 1.19

Handheld
equipment

- - 2.00 - - - - - 4.00 0.93 2.59 1.44

Mean hazard
management

4.00 - 3.00 - 3.64 0.17 2.50 - 3.80 0.52 3.08 0.88

Lower-risk sectors Higher-risk sectors
F p

Mean se Mean se

Overall hazard management 3.33 0.37 2.89 0.29 0.91 0.35

Overall incident 3.07 0.37 3.44 0.26 0.73 0.40

Manual handling 3.21 0.28 3.94 0.26 3.57 0.07

Repetitive movement 3.28 0.27 3.88 0.29 2.12 0.16

Hazardous substances 2.67 0.29 3.35 0.23 3.35 0.08

Working at height 2.80 0.42 3.44 0.39 1.17 0.29

Dangerous machinery 2.33 0.56 2.69 0.34 0.30 0.59

Job stress 3.00 0.28 3.00 0.27 0.00 1.00

Vehicle handling 2.83 0.65 3.27 0.28 0.51 0.48

Slips and trips 3.11 0.54 2.63 0.27 0.81 0.38

Noise 1.75 0.25 2.69 0.31 2.09 0.17

Handheld equipment 1.33 0.21 3.06 0.35 8.62 0.008

Mean hazard management 2.98 0.24 3.16 0.20 0.34 0.57

Table 9
Comparison of the
mean benchmark
performance
scores of
organisations from
higher- and lower-
hazard sectors of
industry



Table 10
Absolute

performance
scores by

organisation size

Performance and organisation size
The performance questionnaire also collected information about organisation size. Most of the
respondents described their organisation as having over 250 employees (n= 21, 64 per cent), with
three (9 per cent) having 100–250 employees, seven (21 per cent) 50–99 and the remaining two 
(6 per cent) 10–50 employees.

Comparisons were made between those with over 250 employees and those with fewer (Tables 9 and
10). The only significant difference in terms of overall scores was for overall hazard management 
(F= 6.01, p= 0.02), where smaller organisations had higher scores (Table 10).
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However, larger organisations had generally higher benchmark performance scores (Table 11), with
significant differences for repetitive movement (F= 5.72, p= 0.03); hazardous substances (F= 9.04, 
p= 0.006); and working at height (F= 4.09, p= 0.05).

Differences in safety performance by organisation size, however, may to some extent reflect their
industrial sector. More of the organisations with 250 or fewer employees operated in lower-risk
sectors of industry (eight, or 67 per cent, compared with four, or 33 per cent, of those with more
than 250 employees: χ2 = 3.42, 1 df, p= 0.06). 

Summary of performance survey
These findings show relatively high mean levels of corporate health and safety performance across the
participating organisations. However, they also show some variation between participants, and both
across and between industrial sectors. There was also some variation according to organisation size,
with smaller organisations having generally higher absolute scores and larger ones having generally
higher benchmark scores.

4.3.2 Advice survey
The advice survey was carried out among the participating organisations’ OSH practitioners or advisers.
It was intended to describe their roles, experiences and competence. The findings showed that:

• OSH practitioners spent most of their time on health and safety, though they also had other 
roles

• OSH practitioners had a variety of training and qualifications

Organisation size

250 or under Over 250

Mean se Mean se

Overall hazard management 7.43 0.40 6.19 0.30

Overall incident 7.25 0.91 5.90 0.61

Manual handling 5.82 0.60 5.69 0.34

Repetitive movement 5.21 0.36 5.88 0.41

Hazardous substances 6.56 0.40 6.06 0.30

Working at height 6.00 0.42 6.34 0.37

Dangerous machinery 6.30 0.58 5.38 0.46

Job stress 6.68 0.46 5.65 0.36

Vehicle handling 4.50 0.87 4.56 0.27

Slips and trips 6.50 0.74 5.75 0.34

Noise 4.80 0.68 5.23 0.40

Handheld equipment 4.00 0.65 4.82 0.45

Mean hazard management 6.25 0.44 5.61 0.23



• Most felt their organisation was supportive of them and they had influence over health and safety
decisions.

The UK Management of Health and Safety at Work Regulations 199983 state that employers must
appoint one or more competent persons for health and safety assistance, and they define a competent
person as having ‘sufficient training and experience or knowledge and other qualities properly to
undertake’ the necessary measures to comply with the statutory requirements and prohibitions. In this
context, therefore, the project’s third aim is addressed here by describing the training, qualification
and experience of the participating organisations’ OSH practitioners – in effect to detail, as far as
possible, their competence. 

Respondents
In total, 37 respondents completed the advice survey, 33 of whom were the main health and safety
practitioner or adviser for their business unit. Their demographic characteristics and some of their
work characteristics are summarised in Table 12 (page 36).

The following sections (unless otherwise indicated) focus only on those respondents with main
responsibility for health and safety in their business unit.

Advisers’ roles
The majority of the advisers (27, 82 per cent) had other functions as part of their roles (such as
administration (16, 49 per cent), environment (17, 52 per cent) or security (9, 27 per cent)) in
addition to health and safety. Despite this, however, most (22, 67 per cent) spent over 20 hours per
week on health and safety issues, with only six (18 per cent) reporting spending five hours or less per
week. Just under half (16, 49 per cent) had worked in the role of health and safety adviser for over
eight years, and most (23, 70 per cent) had been in their current industry for over eight years. Just
over one third (12, 36 per cent) were the designated competent person at a site employing over 1,000
staff, with a further six (18 per cent) acting as the designated competent person to 501–1,000 staff.
Ten (30 per cent) were the designated competent person on sites with 51–100 staff (6, 18 per cent) or
50 or fewer staff (4, 12 per cent). Table 13 (page 37) shows the areas in which they felt they gave
competent advice.

Most of the respondents (29, 88 per cent) felt they had sufficient knowledge to give advice in the
areas they were responsible for, but one respondent did not and a further three did not know. 
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Table 11
Benchmark
performance
scores by
organisation size

Organisation size

250 or under Over 250

Mean se Mean se

Overall hazard management 3.00 0.39 3.14 0.30

Overall incident 3.08 0.42 3.38 0.25

Manual handling 3.18 0.35 3.86 0.23

Repetitive movement 2.86 0.34 3.90 0.23

Hazardous substances 2.44 0.38 3.47 0.15

Working at height 2.29 0.42 3.53 0.34

Dangerous machinery 2..60 0.40 2.59 0.35

Job stress 2.55 0.28 3.25 0.24

Vehicle handling 2.50 0.65 3.29 0.29

Slips and trips 2.44 0.58 3.00 0.24

Noise 2.00 0.32 2.67 0.33

Handheld equipment 1.80 0.37 2.82 0.37

Mean hazard management 2.71 0.27 3.29 0.17



Table 12
Demographic data

on advice survey
respondents

Advisers’ training, education and qualifications
Most advisers (28, 85 per cent) also felt that had adequate training and education for their role. The
training respondents had received is listed in Table 14. Three had no formal training at all. The
qualifications and training courses shown in Table 14 were categorised as follows: 

• IOSH Managing safely (awareness training course)
• NEBOSH Certificate
• NEBOSH Diploma (awarded before 2000, part 1 or part 2)
• degree, diploma of higher education, postgraduate diplioma or masters in health and safety
• other (contractor’s passport, British Safety Council Certificate or Diploma, S/NVQ level 3 or 4). 

According to these groups, 11 respondents (33 per cent) had one category of training
qualification, a further 11 (33 per cent) had two, six (18 per cent) had three, and two (6 per cent)
had four. 

36 Smith and Wadsworth

All respondents 
(n= 37)

Respondents with
main responsibility

(n= 33)

Sex: male
n 27 24

% 75 75

Age

Mean 45.75 46.06

sd 10.22 9.41

Range 23–63 29–60

Marital status: 
married or cohabiting

n 28 26

% 80 84

Education: degree, higher degree
or equivalent professional
qualification

n 24 24

% 67 73

Ethnicity: white
n 37 33

% 100 100

Contract: permanent
n 37 33

% 100 100

Level: manager or supervisor
n 31 31

% 84 94

Years in post

Mean 5.76 5.73

sd 6.55 6.75

Range < 1–30 < 1–30

Working hours per week

Mean 41.08 41.21

sd 6.54 6.85

Range 20–55 20–55

Enjoy job: really
n 13 12

% 35 36

Suffer from work stress: 
very or extremely

n 4 4

% 11 12
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Hazard
Advice given

n %

Slips, trips and falls 30 91

Display screen equipment 28 85

Maintenance or repair 26 79

Manual handling 25 76

Noise 25 76

Fire 23 70

Chemicals 22 67

Electrical hazards 22 67

Stress 20 61

Machinery 19 58

Transport 19 58

Thermal hazards 12 36

Non-ionising radiation 11 33

Biological agents 7 21

Ionising radiation 7 21

Other (eg vibration) 7 21

Table 13
Hazards on which
advisers provided
competent advice

Training and qualification level
Held by

n %

None 3 9

Contractor’s passport 3 9

British Safety Council Certificate in Safety Management 1 3

British Safety Council Diploma in Safety Management 2 6

Managing safely (IOSH awareness training course) 11 33

S/NVQ level 3 1 3

S/NVQ level 4 8 24

NEBOSH Certificate 19 58

NEBOSH Diploma (awarded before 2000) 5 15

NEBOSH Diploma (part 1) 4 12

NEBOSH Diploma (part 2) 3 9

Degree or diploma of higher education in health and safety 7 21

Postgraduate diploma or master’s degree in health and safety 4 12

Table 14
Advisers’ training
and/or qualification
level



Table 15 shows advisers’ training, education and qualification categories by industrial sector. Each of
the categories crossed sectors, and the three advisers with no training each worked in a different
sector (manufacturing, education and science).

Table 15
Training and

qualifications by
adviser’s industry

sector
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Sector

Total
number 

of 
advisers

Number of advisers with...

No
training

IOSH
Managing

safely

NEBOSH
Cert

NEBOSH
Diploma

Degree Other

Manufacturing 8 1 3 6 2 2 3

Health 5 0 1 1 3 2 1

Education 4 1 1 2 0 1 1

Science 4 1 2 1 1 0 0

Retail 3 0 0 3 0 0 3

Construction 2 0 1 1 1 2 0

Transport 2 0 1 1 0 2 0

Communications 2 0 0 1 1 1 1

Finance 1 0 1 1 0 0 0

Utilities 1 0 1 1 1 0 1

Health and safety 1 0 0 1 0 0 0

Total 3 11 19 9 10 10

Table 16 shows advisers’ training and qualification categories by the number of employees on the site
at which they were the competent person. Again the categories were each represented in a range of
site sizes. Two of the advisers with no training were the designated competent person on sites with
51–100 staff, and the third on a site with 1,001 or more staff.

The advisers, therefore, had a range of training and qualifications, and a minority had no training at
all. The kinds of qualification held by the advisers were not specific to either the industrial sector they
worked in or the size of the site on which they were the competent person.

Number of employees

Number of advisers with...

No
training

IOSH
Managing

safely

NEBOSH
Cert

NEBOSH
Diploma

Degree Other

Up to 50 0 2 3 1 1 0

51–100 2 3 2 1 1 1

101–250 0 1 2 0 0 0

251–500 0 1 2 0 1 2

501–1,000 0 2 3 3 3 2

1,001 or more 1 2 7 4 4 5

Total 3 11 19 9 10 10

Table 16
Training and

qualifications by
number of

employees on site
at which the

adviser is a
competent person



IOSH membership
Two thirds of the respondents (22, 67 per cent) were members of IOSH: 15 were Chartered members,
two were Graduate members, one was a Technician member, and four did not specify their
membership type.

Advisers’ training varied with IOSH membership category. None of those with no training were IOSH
members, while all or virtually all of those with a NEBOSH Diploma, degree or other qualification
were IOSH members. Just under half of those with the IOSH Managing safely awareness training
course certificate were members, as were nearly 80 per cent of those with a NEBOSH Certificate
(Table 17).

Table 17
IOSH membership
by training and
qualifications
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IOSH members Non-IOSH members Total

n % n % n %

No training 0 0 3 100 3 100

IOSH Managing safely 5 45 6 55 11 100

NEBOSH Certificate 15 79 4 21 19 100

NEBOSH Diploma 9 100 0 0 9 100

Degree 10 100 0 0 10 100

Other 9 90 1 10 10 100

Almost all the industrial sectors represented in the study had at least one adviser who was an IOSH
member (Table 18). 

Sector
IOSH members Non-IOSH members Total

n % n % n %

Manufacturing 6 75 2 25 8 100

Health 4 80 1 20 5 100

Education 2 50 2 50 4 100

Science 1 25 3 75 4 100

Retail 3 100 0 0 3 100

Construction 2 100 0 0 2 100

Transport 2 100 0 0 2 100

Communications 1 50 1 50 2 100

Finance 0 0 1 100 1 100

Utilities 1 100 0 0 1 100

Health and safety 0 0 1 100 1 100

Total 22 67 11 33 33 100

Table 18
IOSH membership
by adviser’s
industry sector

There was, however, a suggestion that the proportion of advisers who were IOSH members increased
with the number of employees on the site at which the adviser was the competent person (Table 19).



Advisers and their organisations
The majority of the advisers described their organisation as very (19, 58 per cent) or extremely (7, 
21 per cent) supportive of their continuing professional development.

Most described their organisation as having, or working towards, accreditation by: 

• the ISO 9000 quality system (19, 58 per cent)
• Investors in People (20, 61 per cent)
• the ISO 14001 environmental system (20, 61 per cent). 

In addition:

• 11 (33 per cent) had or were working towards accreditation under the OHSAS 18001 health and
safety management system

• five (15 per cent) had or were working towards accreditation under the British Safety Council’s
Five Star health and safety management system

• one (3 per cent) had accreditation under the International Safety Rating System.

Table 20 shows which safety systems and policies advisers reported were in place and how effective
they felt each was. Considering each system or policy individually, most advisers reported having
them in place. However, for several of the systems or policies over one third felt there was room for
improvement: 

• workforce involvement in proposing improvements
• risk assessments
• health and safety committee
• workforce involvement in identifying hazards
• audits and inspections.

Considering all the systems and policies together, a little under two thirds (20, 61 per cent) of the
advisers reported that their business were missing one or more of the policies and systems listed in
Table 20. When asked about the policies and systems that were in place, just over three quarters (25,
76 per cent) of the advisers felt that at least one of them needed improvement. A lower proportion of
IOSH members reported having one or more missing system or policy (12, or 55 per cent, compared
to 8, or 73 per cent, of non-IOSH members) though this difference did not reach significance 
(p= 0.46). However a significantly higher proportion of IOSH members reported having one or more
system or policy that needed improvement (20, or 91 per cent, compared to 5, or 45 per cent, of non-
IOSH members; p= 0.008). These comparisons were repeated using a ‘training’ variable which
comprised two groups: 

• those who had no formal qualifications, IOSH Managing safely or a NEBOSH Certificate
(training groups ‘no training’, A and B above), numbering 12 or 36 per cent

• those who had a NEBOSH Diploma, degree or other formal qualification (training groups C, D
and E above), numbering 21 or 64 per cent.

Table 19
IOSH membership

by number of
employees on site

at which the
adviser is a

competent person
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Number of employees
IOSH members Non-IOSH members Total

n % n % n %

Up to 50 1 25 3 75 4 100

51–100 2 33 4 67 6 100

101–250 1 50 1 50 2 100

251–500 2 67 1 33 3 100

501–1,000 6 100 0 0 6 100

1,001 or more 10 83 2 17 12 100

Total 22 67 11 33 33 100



This categorisation is, in fact, very similar to IOSH membership, with all but two IOSH members in
the second category and all but one non-IOSH member in the first. The results, therefore, were very
similar (Table 21).

Table 20
Safety systems and
policies
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Aspect of safety system 
and policy

In place Very effective Adequate
Needs

improvement

n % n % n % n %

Risk assessments 33 100 11 33 9 27 13 39

Documented health and safety
policy

33 100 15 46 11 33 7 21

Workforce involvement in
identifying hazards

32 97 5 16 16 50 11 34

Senior management committed 
to health and safety

32 97 14 44 10 31 8 25

Health and safety information
easily available for workers

31 94 10 32 18 58 3 10

Health and safety committee 31 94 9 29 11 36 11 36

Health and safety reviews 31 94 7 23 16 52 8 26

Workforce involvement in
proposing improvements

31 94 7 23 11 36 13 42

Clearly defined structure for
health and safety responsibility

30 91 15 50 8 27 7 23

Accident/incident analysis 29 88 10 35 17 59 2 7

Audits/inspections 29 88 10 35 9 31 10 35

Refresher training 28 85 8 29 11 39 9 32

Training 28 85 13 46 7 25 8 29

Documented, tested and 
reviewed emergency plans

28 85 8 29 13 46 7 25

Documented safe systems 26 79 5 19 13 50 8 31

Well defined, reviewed and
achieved health and safety 
targets

24 73 7 29 13 54 4 17

Table 21
OSH policies and
systems by
adviser’s training
and qualifications

No training, 
A or B

C, D or E
χ2 df p

n % n %

One or missing policy 8 67 12 57 0.29 1 0.72

One or more policy needing improvement 5 42 20 95 11.93 1 0.001

A: IOSH Managing safely
B: NEBOSH Certificate
C: NEBOSH Diploma (awarded before 2000, part 1 or part 2)
D: Degree, diploma of higher education, postgraduate diploma or masters in health and safety
E: Other (contractor’s passport, BSC Certificate or Diploma, S/NVQ level 3 or 4)



Though these analyses should be interpreted extremely cautiously because of the small numbers
involved, they suggest an association between awareness of the need for improvement in health and
safety systems and policies and advisers’ training and IOSH membership. They also suggest a possible
trend whereby more IOSH members and those in training groups C, D or E had all the listed health
and safety systems and policies in place.

Most of the advisers felt they had a good knowledge of all health and safety legislation (26, 73 per
cent) and a good understanding of health and safety risks in their organisation (31, 100 per cent).
The majority also felt they were aware of when they needed to seek additional support (31, 94 per
cent).

Similarly, most advisers (30, 91 per cent) felt they were able to influence the decisions of directors on
health and safety issues. However, nine (27 per cent) reported not being able to influence the level at
which the health and safety budget was set, and a further eight (24 per cent) reported working in
organisations without a health and safety budget. In addition, only one third (11, 33 per cent) felt
that health and safety was given equal priority to other aspects of the business.

Advice survey summary
In summary, most of the respondents to the advice survey had other roles in addition to health and
safety but spent most of their working time on health and safety matters. They had a range of
training and qualifications in health and safety, but three had no health and safety training at all and
five did not feel they had adequate training for their role.* Two thirds were members of IOSH. They
described their organisations, in the main, as having safety systems and policies in place, though in
some cases they felt there was room for improvement on this, and both these factors showed some
variation with advisers’ training and IOSH membership. Finally, most reported working in
organisations that were supportive of their continuing professional development, and most felt they
had influence over health and safety decisions, even though only one third felt health and safety had
equal priority with other aspects of the business.

4.3.3 Climate survey
The climate survey was carried out among the participating organisations’ employees. It was intended
to describe their organisations’ safety climates, giving a snapshot of their underlying safety cultures.
The findings showed that:

• safety climate varied across the participating organisations
• safety climate also varied both within and between industry sectors
• organisations operating in traditionally higher risk sectors of industry had more favourable safety

climates; this may reflect greater awareness of the importance of safety among those facing high
risk levels.

The participating organisations’ safety climates are described below. This addresses the project’s first
aim.

The Safety Climate Tool scoring system shows proportions of each participating organisation’s
employees giving favourable, neutral and unfavourable responses. Figure 5 shows the proportion of
favourable responses in each participating organisation for ‘organisational commitment to safety’.
The proportion of favourable responses ranged from 42 per cent (Communications 2) to 85 per cent
(Transport 1). Variation was apparent both between organisations and within and between industrial
sectors. 

Across all the climate measures, the lowest proportion of favourable responses was 18 per cent for
‘reporting accidents’ (Communications 2), while the highest was 97 per cent for ‘competence’ (Health
5). An overall mean score for all climate measures combined was also calculated for each
participating business unit. These mean scores ranged from 41 per cent favourable responses
(Communications 2) to 85 per cent (Health 5), with an overall mean for the participating
organisations of 59.73 (sd = 10.79).
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* The level of qualification, experience and skills necessary to provide competent advice will vary according to the

complexity of the situation. However, for the most basic level of advice, it has been suggested that OSH practitioners

should be qualified to meet the National Occupational Standard level 3.84 Clearly, some of the levels of training and

qualification reported by these respondents fall below this most basic level.



The proportion of favourable responses also varied significantly by industrial sector for many of the
climate measures, including:

• ‘organisational commitment’: F= 2.31, p= 0.05, range 43.90 (Finance) to 83.10 (Utilities)
• ‘line management commitment’: F= 4.94, p= 0.001, range 22.70 (Finance) to 91.30 (Utilities)
• ‘supervisor’s role’: F= 4.03, p= 0.003, range 34.75 (Communications) to 83.10 (Construction)
• ‘personal role’: F= 4.42, p= 0.002, range 40.90 (Finance) to 89.10 (Utilities)
• ‘workmates’ influence’: F= 2.80, p= 0.02, range 50.45 (Communications) to 85.00 (Construction)
• ‘competence’: F= 4.48, p= 0.002, range 47.30 (Finance) to 89.70 (Transport)
• ‘reporting accidents’: F= 2.96, p= 0.02, range 29.45 (Communications) to 69.40 (Health and

safety)
• overall mean: F= 2.81, p= 0.02, range 44.77 (Finance) to 74.36 (Transport).

Finally, organisations were split into two groups according to whether they operated in traditionally
higher-hazard sectors of industry (construction, transport, manufacturing, health and utilities) or
lower-hazard sectors (education, science, communications, health and safety, finance and retail). Here
significant differences were apparent for ‘line management commitment to safety’, ‘personal role’,
‘workmates’ influence’, ‘competence’, ‘reporting accidents’ and overall mean score (Table 22). In each
case, organisations from lower-hazard sectors of industry had lower mean proportions of favourable
responses. This pattern was similar across the factors where no significant difference was apparent,
suggesting a consistent difference in safety climate by industrial sector.

Climate survey summary
The participating organisations’ safety climates varied considerably both within and between industry
sectors. Comparing higher- and lower-hazard sectors of industry also showed significant differences,
with those from riskier sectors having higher proportions of employees giving favourable responses
on the climate measures. A generally more favourable safety climate in sectors with more inherent
risks may reflect a greater awareness and perhaps more serious approach to safety among those
working with greater levels of risk.

Figure 5
Proportion of
respondents with
favourable
‘organisational
commitment’
responses in each
participating
organisation
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4.3.4 Perceptions of safety and individual safety performance
The two climate surveys (carried out among a sample of general workers and among participating
organisations’ employees) allowed the assessment of any association between perceptions of and
attitudes towards safety and individual safety performance. The analyses were also extended to
consider any association between perceptions of safety and individual health and wellbeing. These
two surveys showed that:

• perceptions of and attitudes towards safety are independently associated with individual safety
performance

• this association seems primarily to reflect perceptions of management approach to safety
• perceptions of and attitudes towards safety are independently associated with individual health

and wellbeing
• this association reflects a consistent link with poor job satisfaction.

Findings between the two surveys were consistent, suggesting that:

• perceptions of and attitudes towards safety can be measured at an individual level using the
Climate Survey Tool

• the associations between perceptions of and attitudes towards safety and individual safety
performance, health and wellbeing are robust and generally applicable across industry sectors.

This section focuses on the association between perceptions of and attitudes towards safety, and
individual safety performance. First, the climate survey carried out among the participating
organisations’ employees is considered. 

4.3.5 Climate survey
This section describes findings from the climate survey of the main study, which aimed to gauge the
participating organisations’ safety climates in order to give a snapshot measure of their underlying
safety culture. However, it also provided the opportunity to consider any associations between
perceptions of and attitudes towards safety and individual safety performance, health and wellbeing.
This section, therefore, explores the possibility of measuring perceptions of and attitudes towards
safety at an individual level using the Climate Survey Tool, and assessing their association with both
individual safety performance and health and wellbeing.

Respondents
In total 1,752 people completed the climate survey. Most were men (1,095, 64 per cent), their mean age
was 42.23 years (sd = 11.31, range 17 to 66), most were married (958, 57 per cent) or cohabiting (255,
15 per cent), and virtually all were white (1,642, 97 per cent). A little over one third (656, 39 per cent)

Table 22
Mean proportions

of favourable
climate responses
by industry sector
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Safety climate response
Lower-risk sectors Higher-risk sectors

F p
Mean sd Mean sd

Organisational commitment 56.10 10.49 64.33 13.92 3.55 0.07

Line management commitment 53.52 11.87 64.90 13.96 6.21 0.02

Supervisor’s role 53.55 11.22 59.44 16.32 1.40 0.25

Personal role 60.61 9.97 73.09 10.32 12.34 0.001

Workmates’ influence 57.97 8.91 67.39 13.44 5.39 0.03

Competence 71.25 9.11 78.17 8.92 4.83 0.04

Risk-taking behaviour 51.21 9.81 55.47 15.37 0.86 0.36

Obstacles to safety 44.61 9.01 50.81 13.40 2.32 0.14

Reporting accidents 40.24 15.71 56.06 11.95 10.78 0.003

Job satisfaction 65.75 16.29 63.09 12.07 0.29 0.59

Overall mean 55.48 8.76 63.27 11.26 4.77 0.04



had a bachelor’s degree, a higher degree or a professional qualification at an equivalent level; 46 per
cent (771) had A levels or equivalent, City and Guilds qualifications, or a national diploma or
certificate; and 15 per cent (245) had O levels or equivalent, or no formal educational qualifications.
Almost all the respondents worked full time (1,575, 91 per cent) in permanent jobs (1,653, 96 per
cent). Two thirds described themselves as employees (1136, 66 per cent) rather than managers (364,
21 per cent) or supervisors (218, 13 per cent). Occupational coding with the Computer Aided
Structured Coding Tool (CASCOT)85 showed that:

• just under one fifth (300, 18 per cent) of the respondents were managers or senior officials
• 11 per cent (173) had professional occupations
• 22 per cent (355) worked in associated professional or technical occupations
• 11 per cent (184) had administrative or secretarial occupations
• the remainder worked in:

• skilled trades (223, 14 per cent)
• personal service occupations (56, 3 per cent)
• sales or customer service occupations (78, 5 per cent)
• process, plant or machine operation (251, 15 per cent) 
• elementary occupations (27, 2 per cent). 

The mean number of years in their current position was 7.11 (sd = 8.08, range 0–43 years), and mean
number of hours worked per week was 38.69 (sd = 7.71, range 2–70 hours). Approximately a quarter
(444, 26 per cent) reported really enjoying their job, with 6 per cent (107) reporting that they did not
really enjoy their job.

Safety performance
In total, 140 respondents (8 per cent) reported having had at least one accident at work in the
previous 12 months which required medical attention. Just under a quarter (396, 23 per cent)
reported occasional, quite or very frequent minor injuries at work in the previous 12 months, and 
43 per cent (752) reported occasional, quite or very frequent cognitive failures at work.

Health and wellbeing
Just over two fifths (699, 41 per cent) reported taking no days of sick leave in the last 12 months
(mean = 5.97, sd = 17.75, range 0–365 days), and just under one third (499, 30 per cent) reported no
GP visits in the previous 12 months (mean = 1.87, sd = 2.44, range 0–32). Just over three quarters
described their general health as good or very good (1,318, 76 per cent), and 15 per cent (261)
described their job as very or extremely stressful. The mean Hospital Anxiety and Depression (HAD)72

anxiety score was 5.62 (sd = 3.72, range 0–19), with 12 per cent (200) at or above the clinical cut-off
point of 11. The mean HAD depression score was 3.52 (sd = 3.21, range 0–19), with 3 per cent (53) at
or above the clinical cut-off point of 11. In addition, 18 per cent (307) reported having suffered an
illness that they thought was caused or made worse by work in the previous 12 months.

Safety climate
The HSE Climate Survey Tool gives proportions of favourable, neutral and unfavourable responses
made to the questions which combine to calculate each factor. Here, however, standardised scores
were calculated on an individual basis to give measures of perceptions of and attitudes towards safety
(Table 23). These individual scores were standardised to allow direct comparison of the factors, each
of which is made up of a different number of questions.

Associations between perceptions of and attitudes towards safety and individual safety performance
Univariate analyses were used to consider any association between the Climate Survey Tool factors
scored on an individual basis and individual safety performance (Tables 24–26). These analyses
suggest strong associations between overall safety perceptions and both personal accidents and less
serious injuries, and cognitive failures. Considering the individual safety perception factors, each
factor was strongly associated with each individual performance outcome measure.

Associations between perceptions of and attitudes towards safety and individual health and wellbeing
Similar univariate analyses were carried out to consider any association between perceptions of and
attitudes towards safety and individual health and wellbeing. The results are summarised in Table 27.

Again overall safety perceptions were strongly associated with each of the measures of health and
wellbeing. The safety perception factors considered individually also showed strong association
between all of the factors and each of the outcome measures.
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Table 23
Climate Survey

Tool factor
responses
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Factor
Individual coding*

Mean sd

Organisational commitment 71.63 23.03

Line management commitment 70.77 28.27

Supervisor’s role 67.75 30.76

Personal role 74.99 22.90

Workmates’ influence 73.69 27.48

Competence 82.90 21.72

Risk-taking behaviour 63.31 25.13

Obstacles to safety 57.49 26.55

Reporting accidents 62.55 34.82

General job satisfaction 69.43 30.35

Factor
No accidents

1 or more
accidents F df p

Mean se Mean se

Organisational commitment 72.70 0.58 57.70 2.39 51.45 1629 <0.0001

Line management commitment 71.79 0.70 57.87 2.75 30.67 1688 <0.0001

Supervisor’s role 69.27 0.76 49.72 2.98 51.74 1681 <0.0001

Personal role 75.88 0.57 65.29 2.18 26.58 1672 <0.0001

Workmates’ influence 74.89 0.84 59.82 3.02 27.53 1118 <0.0001

Competence 83.57 0.55 74.74 2.08 20.65 1670 <0.0001

Risk-taking behaviour 64.67 0.63 47.28 2.30 61.38 1642 <0.0001

Obstacles to safety 58.55 0.67 43.51 2.22 39.66 1650 <0.0001

Reporting accidents 63.61 0.87 48.54 3.33 23.84 1698 <0.0001

Job satisfaction 70.68 0.76 54.41 2.81 36.69 1689 <0.0001

Overall score* 70.22 0.51 54.91 2.07 68.87 1447 <0.0001

* Overall score = average of all factors except number 5 (workmates’ influence), which was not answered by
managers or supervisors

* Factor scores calculated per individual and standardised to a 0–100 scale. A higher score indicates a more
favourable response

Table 24
Safety perception

factor scores by
individual safety

performance:
number of

accidents at work
in the last 12

months



Table 25
Safety perception
factor scores by
individual safety
performance:
number of minor
injuries at work in
the last 12 months
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Factor

No or rare minor
injuries

Frequent minor
injuries F df p

Mean se Mean se

Organisational commitment 75.33 0.59 58.45 1.33 168.17 1631 <0.0001

Line management commitment 73.48 0.74 60.98 1.59 59.98 1689 <0.0001

Supervisor’s role 71.37 0.80 55.36 1.71 84.70 1682 <0.0001

Personal role 76.90 0.62 68.42 1.24 41.51 1671 <0.0001

Workmates’ influence 77.39 0.90 63.42 1.67 61.42 1118 <0.0001

Competence 84.47 0.59 77.78 1.17 28.59 1672 <0.0001

Risk-taking behaviour 67.05 0.66 50.33 1.36 139.55 1643 <0.0001

Obstacles to safety 61.17 0.71 44.46 1.38 123.91 1651 <0.0001

Reporting accidents 65.61 0.92 51.66 1.89 49.65 1699 <0.0001

Job satisfaction 72.58 0.80 58.83 1.64 63.79 1689 <0.0001

Overall score* 71.90 0.53 58.83 1.14 125.17 1447 <0.0001

Table 26
Safety perception
factor scores by
individual safety
performance:
number of
cognitive failures at
work in the last 12
months

Factor

No or rare
cognitive failures

Frequent
cognitive failures F df p

Mean se Mean se

Organisational commitment 73.49 0.74 69.01 0.88 15.32 1636 <0.0001

Line management commitment 72.88 0.90 67.76 1.05 13.74 1695 <0.0001

Supervisor’s role 69.92 0.98 64.80 1.15 11.56 1687 0.001

Personal role 77.26 0.71 71.99 0.88 22.05 1679 <0.0001

Workmates’ influence 76.75 1.08 69.61 1.23 19.03 1124 <0.0001

Competence 84.65 0.70 80.62 0.81 14.30 1678 <0.0001

Risk-taking behaviour 65.99 0.82 59.62 0.93 26.44 1648 <0.0001

Obstacles to safety 60.87 0.85 53.03 0.99 36.45 1658 <0.0001

Reporting accidents 64.89 1.09 59.23 1.31 11.15 1705 0.001

Job satisfaction 73.15 0.94 64.46 1.15 34.73 1696 <0.0001

Overall score* 71.44 0.66 65.90 0.77 30.12 1453 <0.0001

* Overall score = average of all factors except number 5 (workmates’ influence), which was not answered by
managers or supervisors

* Overall score = average of all factors except number 5 (workmates’ influence), which was not answered by
managers or supervisors



Perceptions of and attitudes towards safety – multivariate analyses
Multivariate analyses were used to consider further the associations between perceptions of and
attitudes towards safety and both individual safety performance and individual health and wellbeing.
Backward stepwise logistic regression was used to assess these associations while controlling for the
influence of other, potentially confounding, factors. These analyses were carried out in blocks
representing: 

• demographic and individual factors (such as age, sex, alcohol use)
• job characteristics (such as years in post, hours per week)
• work characteristics (such as job demand, control)
• health (such as anxiety, depression)
• safety perceptions. 

These blocks are outlined in Table 46 in Appendix 2. Blocks were run in the order indicated in Table
46, and any significant factors were retained and included with the factors from the next block.
Safety perception factors were included as the final block. Two versions of this block were run: the
first included each individual safety perception factor, and the second included a single overall item.
This blocked approach was used for several reasons. First, it was not possible to include all the
variables in a single model. Second, it allowed for the inclusion of factors known to be associated
with the outcomes first, followed by the variables of interest (safety perceptions), so building up a
parsimonious model based on past research.

In addition, a second complete set of analyses was run as described above but including an industry
sector variable (categorised as Health, Manufacturing, Science, Retail, Other) at block two (job
characteristics). The sections below show the safety perception measures from the final blocks from
the first set of analyses. The final blocks from the second set of analyses are shown only if they were
different from the first set, so if sector differences are not referred to, then they were not significant.

Perceptions of and attitudes towards safety and individual safety performance
Table 28 shows only the safety perception measures remaining in the final blocks of the work
accidents models. It gives odds ratios for all those safety perception factors that were independently
associated with reporting an accident at work that required medical attention in the previous year.
For example, in the case of ‘supervisor’s role’, those with a score of 51–100 (ie favourable) are the
reference group and, in comparison to this group, those with a score of 0–50 (ie unfavourable) have
an odds ratio of 1.80, indicating that those with unfavourable scores were a little under twice as
likely as those with favourable scores to report having had an accident at work in the previous year.
In fact, Table 28 shows that, when the safety perception factors were considered individually,
reporting an accident at work was associated with two of them: ‘supervisor’s role’ and ‘obstacles to

Table 27
Univariate

associations (F, p)
between safety

perception factors
and health and

wellbeing
measures
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Factor
Sick leave Stress Work illness

F p F p F p

Organisational commitment 53.90 <0.0001 35.14 <0.0001 62.55 <0.0001

Line management commitment 28.88 <0.0001 31.67 <0.0001 60.04 <0.0001

Supervisor’s role 34.17 <0.0001 22.73 <0.0001 39.36 <0.0001

Personal role 10.18 0.001 4.01 0.05 14.28 <0.0001

Workmates’ influence 10.23 0.001 14.21 <0.0001 13.68 <0.0001

Competence 18.06 <0.0001 15.87 <0.0001 19.67 <0.0001

Risk-taking behaviour 38.77 <0.0001 52.39 <0.0001 62.80 <0.0001

Obstacles to safety 23.52 <0.0001 34.84 <0.0001 35.52 <0.0001

Reporting accidents 11.56 0.001 18.54 <0.0001 26.87 <0.0001

Job satisfaction 59.46 <0.0001 34.85 <0.0001 75.69 <0.0001

Overall score 53.15 <0.0001 47.06 <0.0001 75.47 <0.0001



safety’. When the overall measure was considered, unfavourable overall safety perceptions were also
associated with reporting an accident at work.

More frequent minor injuries were also associated with safety perceptions. When considered
individually, the factors showed associations with unfavourable perceptions of ‘risk-taking behaviour’
and ‘obstacles to safety’. There was also association between unfavourable overall safety perceptions
and more frequent minor injuries (Table 29).

Table 28
Safety perceptions
and work accidents
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Factor Categorisation OR CI p

Block 5a – individual safety perception factors

Supervisor’s role
Favourable 1.00 0.02

Unfavourable 1.80 1.10–2.93

Obstacles to safety
Favourable 1.00 0.01

Unfavourable 1.89 1.15–3.12

Block 5b – overall safety perceptions

Overall
Favourable 1.00 0.004

Unfavourable 2.12 1.28–3.51

Table 29
Safety perceptions
and minor injuries

Factor Categorisation OR CI p

Block 5a – individual safety perception factors

Risk-taking behaviour
Favourable 1.00 0.006

Unfavourable 1.76 1.18–2.62

Obstacles to safety
Favourable 1.00 0.001

Unfavourable 1.92 1.29–2.85

Block 5b – overall safety perceptions

Overall
Favourable 1.00 0.002

Unfavourable 1.94 1.28–2.95

Adding industry sector to the analyses made no difference to the associations with individual or
overall safety perceptions (Table 30). However, there was also an association with sector, with those
in the manufacturing, science and other sectors less likely to report frequent minor injuries than those
in the health and retail sectors.

Similarly, more frequent cognitive failures at work were associated with both overall safety
perceptions and the individual factors ‘personal role’ and ‘job satisfaction’ (Table 31). 

These analyses show significant associations between individual safety and safety perceptions
independent of other demographic factors, job characteristics, work characteristics and health factors.
All three individual safety performance outcomes were associated with both unfavourable overall
safety perceptions and unfavourable individual safety perception factors.



Perceptions of and attitudes towards safety and individual health and wellbeing
Table 32 shows that more sick leave was associated with unfavourable overall safety perceptions, and
unfavourable perceptions of ‘line management commitment to safety’, ‘risk-taking behaviour’ and ‘job
satisfaction’, while favourable perceptions of ‘reporting of accidents’ approached significance. Reporting a
work-related illness was associated with unfavourable overall safety perceptions, and with unfavourable
perceptions of ‘obstacles to safety’, while unfavourable perceptions of ‘job satisfaction’ approached
significance (Table 33). High work stress was associated with unfavourable overall safety perceptions,
and with unfavourable perceptions of ‘risk-taking behaviour’ and ‘job satisfaction’ (Table 34). 

Again, these analyses show significant independent associations between individual health and
wellbeing and both individual safety perceptions factors and overall safety perceptions.

Table 30
Safety perceptions
and minor injuries

– including
industry sector
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Factor Categorisation OR CI p

Block 5a – individual safety perception factors

Risk-taking behaviour
Favourable 1.00 0.002

Unfavourable 1.94 1.28–2.93

Obstacles to safety
Favourable 1.00 0.02

Unfavourable 1.65 1.09–2.50

Sector

Health 1.00 <0.0001

Manufacturing 0.30 0.17–0.54

Science 0.52 0.23–1.19

Retail 1.63 0.50–5.35

Other 0.38 0.18–0.82

Block 5b – overall safety perceptions

Overall
Favourable 1.00 0.009

Unfavourable 1.77 1.15–2.73

Sector

Health 1.00 <0.0001

Manufacturing 0.26 0.14–0.46

Science 0.47 0.20–1.10

Retail 1.26 0.39–4.07

Other 0.33 0.15–0.69

Table 31
Safety perceptions

and cognitive
failures

Factor Categorisation OR CI p

Block 5a – individual safety perception factors

Personal role
Favourable 1.00 0.003

Unfavourable 1.81 1.22–2.67

Job satisfaction
Favourable 1.00 0.03

Unfavourable 1.43 1.03–2.00

Block 5b – overall safety perceptions

Overall
Favourable 1.00 0.02

Unfavourable 1.66 1.09–2.51



Table 32
Safety perceptions
and sick leave
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Factor Categorisation OR CI p

Block 5a – individual safety perception factors

Line management
Favourable 1.00 0.03

Unfavourable 1.44 1.03–2.02

Risk-taking behaviour
Favourable 1.00 0.04

Unfavourable 1.42 1.02–1.98

Reporting accidents
Favourable 1.00 0.10

Unfavourable 0.77 0.56–1.05

Job satisfaction
Favourable 1.00 0.02

Unfavourable 1.43 1.06–1.94

Block 5b – overall safety perceptions

Overall
Favourable 1.00 0.02

Unfavourable 1.51 1.06–2.16

Factor Categorisation OR CI p

Block 5a – individual safety perception factors

Obstacles to safety
Favourable 1.00 0.02

Unfavourable 1.51 1.07–2.12

Job satisfaction
Favourable 1.00 0.09

Unfavourable 1.39 0.96–2.01

Block 5b – overall safety perceptions

Overall
Favourable 1.00 0.02

Unfavourable 1.58 1.07–2.33

Table 33
Safety perceptions
and work-related
illness

Table 34
Safety perceptions
and work stress

Factor Categorisation OR CI p

Block 5a – individual safety perception factors

Risk-taking behaviour
Favourable 1.00 0.03

Unfavourable 1.52 1.04–2.24

Job satisfaction
Favourable 1.00 0.004

Unfavourable 1.79 1.20–2.67

Block 5b – overall safety perceptions

Overall
Favourable 1.00 0.05

Unfavourable 1.57 1.00–2.46



Summary of perceptions of and attitudes towards safety and both individual safety performance and
health and wellbeing
The associations between perceptions of and attitudes towards safety and both individual safety
performance and health and wellbeing are summarised in Table 35. 

Table 35
Summary of
associations

between
perceptions of and

attitudes towards
safety and both
individual safety

performance and
health and

wellbeing
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Individual safety performance Health and wellbeing

Accidents
Minor
injuries

Cognitive
failures

Sick 
leave

Work
illness

Stress

Associations with individual safety perception factors

Organisational commitment to safety

Line management commitment to
safety

Yes

Supervisor’s role Yes

Personal role Yes

Risk-taking behaviour Yes Yes Yes

Obstacles to safety Yes Yes Yes

Reporting accidents (Yes)*

Job satisfaction Yes Yes (Yes)* Yes

Associations with overall safety perceptions

Overall Yes Yes Yes Yes Yes Yes

Unfavourable perceptions of ‘line management commitment to safety’ were associated with taking
more sick leave, suggesting an association with perceived management approach to safety. Similarly,
unfavourable perceptions of ‘supervisor’s role’ were associated with work accidents, suggesting a link
with the perception of the approach of senior staff to safety. In addition, unfavourable perceptions of
‘personal role’ were associated with more frequent cognitive failures, while unfavourable perceptions
of ‘risk-taking behaviour’ were associated with more frequent minor injuries, sick leave and high
work stress, suggesting an association with the perception of individual (one’s own and others’)
behaviour and contributions. Unfavourable perceptions of ‘obstacles to safety’ were associated with
work accidents, more frequent minor injuries and work-related illness, suggesting a link between both
safety performance and health and wellbeing, and the perception of safety rules that are somehow
inappropriate for the job. Favourable perceptions of ‘reporting accidents’ approached significance
with sick leave, which may perhaps reflect workers feeling able to take time off when they are ill in
workplaces which they also feel have a reliable accident and near miss reporting system.
Unfavourable ‘job satisfaction’ was associated with more frequent cognitive failures, sick leave and
high work stress. Finally, unfavourable overall safety perceptions were associated with all three
individual safety performance outcome measures and all three individual health and wellbeing
outcome measures.

Overall, these results suggest a general association between perceptions of and attitudes towards
safety and both individual safety performance and individual health and wellbeing. In particular, this
seems to reflect an association between the perception of management approach to safety and safety
performance, and between poor job satisfaction and health and wellbeing.

4.3.6 General workers’ climate survey
The original aim of the general workers’ climate survey was to assess the representativeness of those
who took part in the main climate survey by repeating the survey among a sample of general
workers. However, it also provided the opportunity to consider whether the associations between
perceptions of and attitudes towards safety and individual safety performance, health and wellbeing
among the main climate survey respondents were replicable among another sample.

* Association with favourable factor approached significance



Respondents
In total 475 people completed the general workers’ climate survey. Just over half were men (258, 56
per cent), their mean age was 46.18 years (sd = 9.60, range 18–71), most were married (297, 66 per
cent) or cohabiting (79, 17 per cent), and virtually all were white (446, 99 per cent). Just over half
(262, 55 per cent) had a degree, a higher degree or a professional qualification at an equivalent level.

Almost all the respondents worked full time (430, 93 per cent) in permanent jobs (444, 96 per cent).
The majority described themselves as managers (242, 53 per cent) or supervisors (55, 12 per cent)
rather than employees (163, 35 per cent). A wide range of occupations from various sectors of
industry were represented (including, for example, administration, civil service, nursing, police,
teaching and truck driving). However, health and safety occupations were over-represented, with 37
per cent (175) recording health and safety as part of their job title or description. This over-
representation reflects the sampling strategies used to obtain the sample. Occupational coding with
the Computer Aided Structured Coding Tool (CASCOT)85 showed that:

• one third (151, 33 per cent) of the respondents were managers or senior officials
• 6 per cent (28) had professional occupations
• 42 per cent (193) worked in associate professional or technical occupations
• 11 per cent (50) had administrative or secretarial occupations and the remainder had skilled trade

occupations (9, 2 per cent), personal service occupations (15, 3 per cent), sales or customer service
occupations (3, < 1 per cent), were process, plant or machine operatives (11, 2 per cent) or had
elementary occupations (4, < 1 per cent).

The mean number of years in their current position was 5.87 (sd = 6.90, range 0–41 years), and mean
number of hours worked per week was 40.03 (sd = 7.56, range 10–60 hours). One third (158, 
34 per cent) reported really enjoying their job, with only 5 per cent (24) saying that they really did
not enjoy their job.

Comparisons between the general workers’ and main climate surveys

Respondents
Comparing the 1,752 main climate survey respondents with the 475 respondents to the general workers’
climate survey showed many significant demographic differences. A higher proportion of the main study
respondents were male (64 per cent compared to 56 per cent; χ2 = 9.76, 1 df, p= 0.002), fewer were
married or cohabiting (72 per cent compared to 82 per cent, χ2 = 18.18, 1 df, p< 0.0001), fewer were
white (97 per cent compared to 99 per cent, χ2 = 3.58, 1 df, p= 0.06), fewer had a degree, higher degree
or professional qualification (39 per cent compared to 55 per cent, χ2 = 38.42, 2 df, p< 0.0001) and their
mean age was younger (42.23 (sd = 11.31) compared to 46.18 (sd = 9.60), F= 46.82, p< 0.0001). 

There were also significant differences in job characteristics between the two groups. Although similar
proportions had permanent posts (96 per cent each, p= 0.91) and their mean number of years in post
were similar (7.11 (sd = 8.08) among main study respondents compared to 6.50 (sd = 6.98) in the
general workers’ study, p= 0.16), more main study respondents described themselves as employees (66
per cent compared to 35 per cent, χ2 = 141.97, 1 df, p< 0.0001) and fewer had managerial,
professional, associate professional or technical occupations (50 per cent compared to 80 per cent, 
χ2 = 131.92, 1 df, p< 0.0001). The main study respondents’ average working week was shorter (38.69
hours (sd = 7.71) compared to 40.03 (sd = 7.56), F= 11.04, p= 0.001), and fewer reported enjoying
their jobs (60 per cent compared to 71 per cent, χ2 = 19.86, 2 df, p< 0.0001).

Safety performance
Table 36 shows individual safety performance in the main climate study and the general workers’
climate survey. Again there were significant differences, with more main study respondents reporting
accidents or injuries, but fewer reporting cognitive failures.

Health and wellbeing
The two groups also differed in terms of their health and wellbeing (Table 37). More of the main study
respondents had taken five or more days’ sick leave in the previous year, but fewer described their general
health as bad or very bad and fewer were clinically depressed. Their mean anxiety scores (5.62 (sd = 3.72)
compared to 5.63 (sd = 3.86), p= 0.95) and depression (3.52 (sd = 3.21) compared to 3.63 (sd = 3.41), 
p= 0.51), however, were similar. Although the proportions reporting high work stress did not differ
significantly, slightly more of those in the general workers’ survey reported high work stress. Proportions
of those reporting an illness caused or made worse by work in the previous year were similar.
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Perceptions of and attitudes towards safety
Finally, comparisons were made between the main climate survey and general workers’ climate
survey respondents’ perceptions of and attitudes towards safety. The main study respondents’ mean
scores were significantly less favourable for ‘line management commitment’, ‘personal role’,
‘competence’, ‘obstacles to safety’ and ‘job satisfaction’ (Table 38). However, their mean scores were
significantly more favourable for ‘supervisor’s role’ and ‘risk-taking behaviour’. There was no
difference in the mean overall safety perceptions score, though the main study respondents’ mean
was less favourable. 

Table 36
Individual safety
performance by

climate survey
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Factor
Main study General workers

χ2

(1 df)
p

n % n %

Accident 140 8 21 5 6.98 0.008

Minor injuries 396 23 64 14 18.18 <0.0001

Cognitive failures 752 43 233 50 6.78 0.009

Table 37
Individual health

and wellbeing by
climate survey

Factor
Main study General workers

χ2

(1 df)
p

n % n %

Five or more days’ sick leave 484 29 108 23 5.02 0.03

High work stress 261 15 85 18 2.65 0.10

Work-related illness 307 18 76 16 0.64 0.42

Poor general health 75 4 39 8 12.32 <0.0001

Clinical anxiety 200 12 52 11 0.08 0.78

Clinical depression 53 3 23 5 3.88 0.05

Table 38
Safety perception
factors by climate

survey

Factor
Main study General workers

χ2

(1 df)
p

Mean sd Mean sd

Organisational commitment 71.63 23.03 73.69 25.83 2.60 0.11

Line management commitment 70.77 28.27 78.21 29.98 24.44 <0.0001

Supervisor’s role 67.75 30.76 59.02 35.83 26.66 <0.0001

Personal role 74.99 22.90 85.42 18.25 80.70 <0.0001

Workmates’ influence 73.69 27.48 75.96 29.99 1.23 0.27

Competence 82.90 21.72 87.70 18.89 18.52 <0.0001

Risk-taking behaviour 63.31 25.13 55.84 29.12 28.44 <0.0001

Obstacles to safety 57.49 26.55 63.45 26.46 17.55 <0.0001

Reporting accidents 62.55 34.82 59.49 36.83 2.74 0.10

Job satisfaction 69.43 30.35 76.52 28.45 20.35 <0.0001

Overall* 69.09 19.26 71.00 19.60 2.85 0.09

* Overall score = average of all factors except number 5 (workmates’ influence), which was not answered by
managers or supervisors



These comparisons clearly show major differences between the two samples. This is very likely to
reflect the sampling differences, with the general workers’ sample in fact being made up of many
respondents with managerial positions, often in a health and safety setting. Given this, the finding
that, in general, perceptions of and attitudes towards safety were less favourable among the main
study respondents is not surprising. As a result, it was not possible to use the general workers’ sample
to assess the representativeness of the main study sample. However, it was still possible to compare
the two studies’ findings on the associations between perceptions of and attitudes towards safety and
individual safety performance, health and wellbeing.

Associations between perceptions of and attitudes towards safety and individual safety performance
Analyses were carried out in the same way as for those described for the main study respondents. The
final blocks of the models considering associations with perceptions of and attitudes towards safety
are shown in Appendix 4.

Comparisons with general workers’ survey findings
Table 39 summarises the associations between perceptions of and attitudes towards safety and both
individual safety performance and health and wellbeing for the main climate survey and the general
workers’ climate survey. 
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Table 39
Summary of
associations
between
perceptions of and
attitudes towards
safety and both
individual safety
performance and
health and
wellbeing – for
general workers (in
roman text) and
main study
participants (in
italics)

Individual safety performance Health and wellbeing

Accidents
Minor
injuries

Cognitive
failures

Sick 
leave

Work
illness

Stress

Associations with individual safety perception factors

Organisational commitment to safety
Yes

Line management commitment to
safety

Yes
Yes

Yes

Supervisor’s role
Yes
Yes

(Yes)*

Personal role
Yes

Risk-taking behaviour
(Yes)*

Yes Yes
Yes

Yes

Obstacles to safety
Yes
Yes Yes Yes

Reporting accidents
(Yes)*

Job satisfaction
Yes

Yes
Yes
Yes

(Yes)*
(Yes)*

Yes
Yes

Associations with overall safety perceptions

Overall
Yes
Yes

Yes
Yes

(Yes)*
Yes Yes Yes Yes

* Association with favourable factor approached significance

In both studies, despite the significant differences between the two samples, individual safety
performance was associated with unfavourable overall perceptions of safety. This association was also
apparent for individual health and wellbeing in the main climate survey, though not the general
workers’ climate survey. 

The safety perception factors were then considered individually. Reporting an accident at work was
associated with perceptions of ‘supervisor’s role’ and ‘obstacles to safety’ in both surveys. Similarly,
job satisfaction was associated with all three health and wellbeing outcomes (and approached



significance for work-related illness) in both surveys. Other individual factors, however, were
associated with an outcome in only one of the two studies.

The findings were broadly consistent with those of the main climate survey. This supports the
suggestion that perceptions of and attitudes towards safety can be measured individually using the
Climate Survey Tool, and applied to individual safety performance, health and wellbeing. It also
corroborates the suggestion that measuring perceptions of and attitudes towards safety at this level is
appropriate and makes a useful additional contribution. In both surveys, many other potentially
influential demographic, occupational and individual factors were controlled for in the analyses.
These other factors included measures of mental health. The fact that perceptions of and attitudes
towards safety are consistently and independently associated with safety performance, therefore, also
suggests that this association is not simply a reflection of more general negative employee attitudes.

4.4 Safety climate, advice and performance
Finally, data from the participating organisations’ climate, advice and performance surveys were
drawn together to consider the associations between safety climate, advice and performance at a
corporate level. This showed that:

• safety climate was associated with corporate safety performance
• advice was also associated with corporate safety performance. 

However, organisations in higher risk industry sectors are also more likely to employ better qualified
OSH practitioners. The relationship between advice and performance may, therefore, be complicated
by industry sector.

Analyses were carried out to consider the associations between corporate safety performance and
both safety climate and advice. This process addressed the project’s fourth aim to assess and compare
the relative contributions of corporate safety culture and competent OSH advice to OSH
performance. It also extends previous work by considering the role of advice in the relationship
between culture and performance.

4.4.1 Safety climate and corporate safety performance
First, associations between corporate safety performance and safety climate were considered.
Correlations between corporate safety performance and the proportions of favourable responses on
the safety climate measures showed several significant associations: 

• overall hazard management and risk taking behaviour: Spearman’s rho = 0.36, p= 0.04
• hazardous substances and competence: 0.39, 0.05; and risk-taking behaviour: 0.40, 0.04
• manual handling and obstacles to safety: 0.39, 0.03; and accident reporting: 0.37, 0.04
• repetitive movement and obstacles to safety: 0.40, 0.04 
• dangerous machinery and organisational commitment: 0.47, 0.03; and supervisor’s role: 0.44,

0.04
• stress and risk-taking behaviour: 0.42, 0.02
• vehicle handling and accident reporting: 0.51, 0.02
• noise and organisational commitment: 0.51, 0.02; and obstacles to safety: 0.50, 0.03
• handheld equipment and organisational commitment: 0.57, 0.005; and risk-taking behaviour:

0.43, 0.04; and obstacles to safety: 0.52, 0.01; and accident reporting: 0.50, 0.02; and mean
favourable score: 0.48, 0.02

• mean hazard management and organisational commitment: 0.37, 0.04; and obstacles to safety:
0.45, 0.009

• benchmark manual handling and accident reporting: 0.38, 0.03
• benchmark hazardous substances and accident reporting: 0.41, 0.04.

These data suggest that higher proportions of favourable climate responses among employees were
associated with more positive corporate safety performance. 

4.4.2 Advice and corporate safety performance
Some associations between advice and corporate safety performance were also apparent at the
univariate level (Table 40). Examination of absolute scores suggested that both IOSH membership
and more training were associated with poorer overall hazard management and slips and trips
management. However, IOSH membership was also associated with better benchmark levels for
management of hazardous substances, stress and vehicle handling.
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Some of these findings are, perhaps, counterintuitive. To consider this further, the participating
organisations were categorised into two groups: one including sectors traditionally considered as
more hazardous (construction, transport, utilities, manufacturing and health), and the other covering
lower hazard sectors (education, science, communications, health and safety, finance and retail). More
organisations in the higher hazard sectors had an adviser who was an IOSH member (83 per cent
(15) compared to 47 per cent (7) in the lower hazard sectors; χ2 = 4.95, p= 0.03), and more had
advisers with higher formal qualifications (83 per cent (15) compared to 40 per cent (6), χ2 = 6.64, 
p= 0.01). These findings may, therefore, reflect the fact that organisations in more hazardous industry
sectors are more likely to ensure that they have more highly qualified OSH practitioners and are more
likely to have lower safety performance scores. Unfortunately it was not possible to assess this
formally because of the small numbers in some groups. It is also possible that poorer performance
scores may reflect more accurate reporting of incidents and hazard management by more highly
qualified OSH practitioners.

4.4.3 Safety climate and advice
Comparing mean safety climate scores with advice showed only one significant difference: a higher
mean ‘competence’ score was associated with IOSH membership (83.62 (se = 1.27) compared to
78.16 (2.29), F= 5.12, p= 0.03). Similarly, comparing mean levels of favourable response on the
climate factors showed only two significant differences: higher levels of favourable ‘competence’
responses associated with IOSH membership (77.43 (1.70) compared to 70.20 (3.28), F= 4.71, 
p= 0.04); and higher levels of favourable ‘job satisfaction’ responses associated with IOSH
membership (52.65 (2.91) compared to 41.31 (5.30), F= 4.18, p= 0.05).

This suggests little association between safety climate and advice. It should, however, be borne in
mind that the OSH practitioners and advisers in this study were employees of the participating
organisations, and as such were inherently part of the existing safety climate.

4.4.4 Safety climate, advice and corporate safety performance
Finally, analyses were carried out to consider the associations of both safety climate and advice
with corporate safety performance. The significant associations from the sections above were
considered further using multivariate backward regression modelling. This allowed the assessment
of the associations between performance and both climate and advice independently of other
potentially influential factors. Each model, therefore, also included industry sector and all those
variables associated with individual safety performance (age, alcohol consumption, employment
level, full-time or part-time employment, years in post, occupational category, control, bullying,
anxiety, education, smoking, number of employees in organisation, intrinsic reward, hours worked
per week and depression). Table 41 shows the significant associations between performance,
climate and advice. These analyses show that the positive associations between corporate safety
performance and safety climate (where more positive performance scores are associated with 
higher levels of favourable climate measure responses) remain, independent of all the other factors,
for:
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Table 40
Corporate safety
performance and
advice – mean
scores

* No training, IOSH Managing safely or NEBOSH Certificate
† NEBOSH Diploma, degree or other

IOSH
member

Not IOSH
member F p

Less
training*

More
training† F p

n se n se n se n se

Absolute scores

Overall hazard management 6.24 0.30 7.45 0.43 5.46 0.03 7.43 0.38 6.19 0.31 6.17 0.02

Slips and trips 5.47 0.35 7.00 0.63 5.38 0.03 7.17 0.57 5.38 0.35 8.06 0.009

Benchmark scores

Hazardous substances 3.39 0.18 2.50 0.38 5.75 0.03

Stress 3.30 0.25 2.45 0.21 5.09 0.03

Vehicle handling 3.41 0.27 2.00 0.58 5.08 0.04



• overall hazard management and risk-taking behaviour, competence, reporting accidents and mean
favourable score

• hazardous substances and competence
• repetitive movement and obstacles to safety
• vehicle handling and reporting accidents
• noise and organisational commitment
• hand-held equipment and organisational commitment, risk-taking behaviour, obstacles to safety

and mean favourable score
• benchmark manual handling and reporting accidents
• benchmark hazardous substances and reporting accidents
• overall incident management and competence and reporting accidents
• benchmark hazard management and competence
• mean hazard management score and reporting accidents
• mean benchmark hazard management score and reporting accidents.

Associations between corporate safety performance and advice also remained independent of all the
other factors for:

• overall hazard management and IOSH membership and training
• hazardous substances and IOSH membership
• repetitive movement and IOSH membership*
• noise and IOSH membership and training*
• hand-held equipment and IOSH membership
• slips and trips and training
• vehicle handling and training*
• benchmark hazard management and IOSH membership*
• mean hazard management score and training
• mean benchmark hazard management score and IOSH membership.*

The majority of these associations with advice were negative (ie more positive safety performance was
associated with not having IOSH membership or with lower formal qualifications). Associations
showing a positive association are marked with an asterisk above.

Finally, similar models were run for all the summarising corporate performance measures (overall
hazard management, overall incident, benchmark overall hazard management, benchmark overall
incident, mean hazard management, and benchmark mean hazard management). Each model also
included a general measure of safety climate (mean favourable score) and one of the advice measures
(IOSH membership or training), as well as all the other factors previously associated with individual
safety performance (listed above). The significant associations are shown in Table 42 (page 61). These
analyses suggested strong positive associations between favourable safety climate and safety
performance. They also suggested negative associations between safety advice and safety performance,
with the exception of a positive association between IOSH membership and mean benchmark hazard
management score.

4.4.5 Summary of safety climate, advice and performance
Taken together, these analyses suggest that safety climate is associated with corporate safety
performance. Any association with advice, though, is complicated, and this may reflect a link with
risk level and industry sector since the findings here imply that organisations operating in higher risk
sectors of industry are more likely to employ health and safety advisers and practitioners with
higher levels of formal OSH training. However, positive associations between advice and both
specific hazard management areas (repetitive movement, noise and vehicle handling) and benchmark
hazard management suggest that more competent advice may also be linked to improved safety
performance. 
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Table 41
Climate, advice
and performance
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B se B β p

Overall hazard management
Risk-taking behaviour 0.06 0.02 0.50 0.001

IOSH membership 0.97 0.44 0.31 0.04

Overall hazard management
Risk-taking behaviour 0.04 0.02 0.31 0.03

Training –1.16 0.44 –0.38 0.01

Hazardous substances
Competence 0.06 0.02 0.34 0.02

IOSH membership 0.76 0.31 0.29 0.03

Repetitive movement
Obstacles to safety 0.11 0.03 0.77 0.001

IOSH membership –1.54 0.67 –0.44 0.04

Repetitive movement
Obstacles to safety 0.09 0.03 0.64 0.005

Training – – – –

Vehicle handling
Reporting accidents 0.09 0.02 0.92 0.003

IOSH membership – – – –

Vehicle handling
Reporting accidents 0.09 0.02 0.92 0.003

Training – – – –

Noise
Organisational commitment 0.14 0.00 1.19 0.001

IOSH membership 2.36 0.12 0.58 0.002

Noise
Organisational commitment 0.26 0.02 2.22 <0.0001

Training 1.47 0.39 0.40 0.02

Handheld equipment
Organisational commitment 0.11 0.02 0.83 <0.0001

IOSH membership – – – –

Handheld equipment
Organisational commitment 0.11 0.02 0.83 <0.0001

Training – – – –

Handheld equipment
Risk-taking behaviour 0.12 0.02 0.88 <0.0001

IOSH membership 1.45 0.58 0.35 0.03

Handheld equipment
Obstacles to safety 0.08 0.03 0.57 0.02

IOSH membership 3.05 1.20 0.74 0.03

Handheld equipment
Obstacles to safety 0.10 0.03 0.73 0.004

Training – – – –

Handheld equipment
Mean favourable score 0.18 0.03 1.05 <0.0001

IOSH membership 1.86 0.56 0.45 0.006

Benchmark manual handling
Reporting accidents 0.03 0.01 0.39 0.02

IOSH membership – – – –

Benchmark manual handling
Reporting accidents 0.03 0.01 0.39 0.02

Training – – – –



Table 41
Continued
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B se B β p

Benchmark hazardous
substances

Reporting accidents 0.04 0.01 0.61 <0.0001

IOSH membership – – – –

Benchmark hazardous
substances

Reporting accidents 0.04 0.01 0.61 <0.0001

Training – – – –

Overall hazard management
Mean favourable score 0.08 0.02 0.55 0.001

IOSH membership 1.31 0.47 0.42 0.009

Overall hazard management
Mean favourable score 0.04 0.02 0.30 0.07

Training –1.17 0.45 –0.38 0.02

Slips and trips
Mean favourable score – – – –

Training –2.36 0.56 –0.67 0.001

Vehicle handling
Mean favourable score – – – –

Training 1.97 0.57 0.65 0.003

Overall hazard management
Competence – – – –

IOSH membership 1.38 0.44 0.44 0.004

Overall hazard management
Competence – – – –

Training –1.20 0.47 –0.39 0.02

Benchmark hazard
management

Competence – – – –

IOSH membership –0.60 0.27 –0.33 0.04

Overall hazard management
Competence 0.07 0.02 0.47 0.005

IOSH membership 1.51 0.52 0.48 0.007

Overall hazard management
Competence – – – –

Training –1.20 0.47 –0.39 0.02

Overall incident management
Competence 0.13 0.05 0.41 0.02

IOSH membership – – – –

Overall incident management
Competence 0.15 0.05 0.48 0.006

Training – – – –

Benchmark hazard
management

Competence 0.04 0.02 0.44 0.02

Training – – – –

Overall hazard management
Reporting accidents 0.08 0.02 0.82 <0.0001

IOSH membership 1.25 0.40 0.40 0.004

Overall hazard management
Reporting accidents 0.05 0.02 0.53 0.004

Training –1.30 0.43 –0.42 0.006

Overall incident management
Reporting accidents 0.20 0.04 1.08 <0.0001

IOSH membership – – – –



4.5 Findings summary
The aims of this study were to:

• describe the corporate safety cultures of the participating organisations
• collect their OSH performance measures
• describe their OSH practitioners’ experience and competence
• assess and compare the relative contributions of corporate safety culture and competent OSH

advice to OSH performance.

In addition, its rationale was to extend previous work in the area by: 

• applying generic measures of safety culture and performance to organisations from different
sectors of industry

• assessing any association between safety culture and corporate safety performance across multiple
organisations

• using safety climate measures to assess individual perceptions of and attitudes towards safety, so
that associations with individual safety performance and health and wellbeing could also be
considered.

Table 41
Continued
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B se B β p

Overall incident management
Reporting accidents 0.20 0.04 1.08 <0.0001

Training – – – –

Mean hazard management
score

Reporting accidents 0.04 0.02 0.48 0.03

Training –0.75 0.44 –0.29 0.10

Mean benchmark hazard
management score

Reporting accidents – – – –

IOSH membership –0.60 0.27 –0.33 0.04

Mean benchmark hazard
management score

Reporting accidents 0.03 0.01 0.48 0.007

Training – – – –

B se B β p

Overall hazard management
Mean favourable score 0.08 0.02 0.55 0.001

IOSH membership 1.31 0.47 0.42 0.009

Overall hazard management
Mean favourable score 0.04 0.02 0.30 0.07

Training –1.17 0.45 –0.38 0.02

Overall incident management
Mean favourable score 0.16 0.04 0.59 0.001

IOSH membership – – – –

Overall incident management
Mean favourable score 0.16 0.04 0.59 0.001

Training – – – –

Benchmark overall hazard
management

Mean favourable score 0.06 0.02 0.46 0.01

IOSH membership – – – –

Benchmark overall hazard
management

Mean favourable score 0.06 0.02 0.46 0.01

Training – – – –

Benchmark mean hazard
management

Mean favourable score – – – –

IOSH membership –0.60 0.27 –0.33 0.04

Table 42
Climate, advice
and performance –
general measures



This was intended to allow consideration of the robustness of any associations between culture and
performance, and between employee perceptions of and attitudes towards safety and individual safety
performance and wellbeing, as well as the extent to which these associations could be generalised.

The surveys carried out in the participating organisations showed:

• considerable variation in safety climate (as a snapshot measure of safety culture) between the
participating organisations

• a range of training and qualifications among advisers
• a variety of corporate OSH performance levels both within and between industry sectors.

In addition, the study found associations between perceptions of and attitudes towards safety and
both individual safety performance and individual health and wellbeing. Both individual safety
performance and health and wellbeing were associated with overall safety perceptions. The findings
also suggested that the association with safety performance reflected perceptions of management
approach to safety, while that with health and wellbeing was linked more to job satisfaction. These
findings were independent of other potential influences, such as demographic factors and job and
occupational characteristics, including industry sector. The pattern of results was similar from both
the survey carried out in participating organisations and that carried out among workers not selected
on the basis of their organisation. These consistent findings suggested that the association between
safety perceptions and individual safety performance is robust and capable of generalisation at this
level. They also suggest that safety climate measures can be used to assess perceptions of and attitudes
towards safety individually and applied to individual safety performance, health and wellbeing at a
general (ie cross-organisational, cross-industrial) level.

The study also found associations between safety climate and corporate safety performance. In
addition, although there were differences between industry sectors in terms of both corporate safety
performance and corporate safety climate, the association between safety climate and performance
was independent of industry sector (as well as other potentially influential factors). Again, this
suggests that this is a robust and generalisable association.

The relationship between corporate safety performance and advice, however, was more complex, and
further research is needed to explore this influential relationship further.

Taken together, the findings suggest that perceptions of and attitudes towards safety culture are
strongly linked to individual safety performance, health and wellbeing, and to corporate safety
performance, and that these associations are not limited to particular sectors of industry. They also
suggest that, at an individual level, measuring safety perceptions and attitudes makes a significant
contribution to understanding the profile of factors associated with employee health and safety.
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5 Discussion

The aim of this project was to assess and compare the relative contributions of corporate safety
culture and competent occupational health and safety advice to safety performance. To do this the
project recruited organisations from across the UK and from different sectors of industry to take part
in three surveys which collected information about their safety cultures, performance measures and
practitioners’ experiences and competence. In addition, the study was able to consider any association
between employee attitudes towards and perceptions of safety and individual safety performance,
health and wellbeing.

5.1 Perceptions of and attitudes towards safety and individual safety performance
The association between perceptions of and attitudes towards safety and individual safety
performance was considered both in samples of workers from the participating organisations and in a
general population sample of workers. This allowed comparisons between the two groups in terms of
both the employees themselves and their safety perceptions. However, there were many significant
differences between employees from the participating organisations and those from the general
workers’ sample. Differences were apparent in terms of demographic and occupational factors and
job characteristics. In particular, these differences seemed to reflect the disproportionate number of
participants from the general workers’ sample with health and safety-related occupations. In addition,
more employees of participating organisations reported accidents and injuries at work. Similarly, in
terms of safety perceptions, employees from the participating organisations had generally less
favourable scores than workers from the general sample. This was probably because the general
sample was predominantly made up of managers and/or those with a health and safety background,
who might be expected to have more favourable perceptions of and attitudes towards safety. 

Despite these significant differences, however, both studies showed strong associations between
perceptions of and attitudes towards safety and individual safety performance, indicating that those
with less favourable perception scores were more likely to indicate that they had had accidents,
injuries and cognitive failures (failures of attention, memory or concentration) at work. These
associations were independent of other factors that can influence individual safety performance, such
as demographics and occupational and individual factors. In particular, they seemed to reflect an
association with perception of management approach to safety on individual safety performance. This
is consistent with research suggesting that effective leadership can improve safety performance.66

In addition, safety perceptions were associated with individual health and wellbeing in both studies.
Again, these associations were independent of other potentially influential factors. In this case there
seemed to be a particular link between poor job satisfaction and individual health and wellbeing. 

Considering perceptions of and attitudes towards safety and individual safety performance, health
and wellbeing in this way in these two studies has extended previous work in this area by measuring
safety as perceived at an individual level. Safety culture describes shared attitudes, values and beliefs
in relation to safety in an organisation.3 It is most often assessed, as in this study, by using an
employee safety climate survey to give a snapshot of an organisation’s prevailing safety culture. Safety
climate is viewed as a current-state reflection of the underlying safety culture.55,86 Here, however, in
addition to considering safety culture at a corporate level using group measures, individual measures
have been calculated to assess perceptions of and attitudes towards safety at an individual employee
level. This kind of approach has been used before,70 though not often. Perceptions are likely to differ
at an individual level, even within a single organisation or part of an organisation,70 and several
studies have suggested that perceptions of safety may vary with hierarchical level.33,40,85,86 The
consistency of findings between the participating organisations’ employees sample and the general
workers’ sample suggest that safety perceptions can be measured at an individual level in this way
and applied to individual safety performance, health and wellbeing. In addition, the fact that these
safety perception measurements were independent of other potentially influential factors, including
mental health, suggests that they are not simply a reflection of more general negative employee
attitudes. Furthermore, the findings suggest that measuring safety perceptions and attitudes at this
level in this way makes a useful, and independent, additional contribution to understanding of the
profile of factors associated with employee health and safety.

Recent work by the Keil Centre87 has also identified links between psychological ill health, stress and
safety, suggesting that employees’ frame of mind can influence safety performance, behaviour and
human error. This work has also found that there are common risk factors for psychological distress
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and human error and that these common factors are also associated with common fundamental
accident causes. The Keil Centre authors suggest that assessments in one area, such as stress, therefore
have the potential to inform safety impacts in other areas.

Safety perceptions and attitudes may, therefore, be at least in part a measure of a more overall or
general organisational ‘temperature’ or context. The findings reported here relate to specific
individual (and, below, corporate) safety performance and health and wellbeing. They could perhaps
be interpreted as different manifestations of this more general context. This interpretation would be
consistent with the range of sometimes contradictory findings in this area, as it implies possible
variation on many levels and with predictor, confounder and outcome measures. However, it also
suggests that improvements in one organisational area, such as stress, may have significant knock-on
effects in other, perhaps intuitively less obvious, areas such as safety.

5.2 Safety culture and corporate safety performance
The study also found consistent, independent associations between safety culture and corporate safety
performance. These suggested that higher levels of favourable safety climate measures were associated
with more positive corporate safety performance. 

5.3 Safety perceptions, culture and performance
Overall, therefore, the project suggested strong links between both safety perceptions and attitudes
and individual safety performance, and safety culture and corporate safety performance and
management. This is consistent with previous research.26,33,38,46,54–62 Similarly, the association between
safety perceptions and individual health and wellbeing supports previous suggestions that a more
positive safety climate leads to improved health and wellbeing66–68 and reduced work stress.48 These
associations were also independent of other factors, including industry sector, and were apparent
across multiple organisations. This extends previous research and adds weight to the argument that
the principles of safety culture and climate, which have been developed primarily in the traditional
high-hazard industries, are applicable in other work settings.52

5.4 Advice and safety performance
The study also found strong independent associations between advice and corporate safety
performance. However, some of these associations were counterintuitive, in that they suggested that
less positive corporate safety performance was associated with more competent health and safety
advice. Further consideration showed that organisations operating in what might be regarded as more
hazardous sectors of industry (such as construction and manufacturing) were more likely to employ
OSH advisers or practitioners with higher levels of formal training qualifications. This
counterintuitive finding could, therefore, reflect the fact that organisations in more hazardous
industry sectors are more likely to ensure that they have highly qualified OSH professionals in place
to manage their higher risk levels. Unfortunately, the study did not include enough organisations from
higher and lower risk industry sectors with sufficient practitioners with different qualification levels
to test this formally. However, there were also positive associations between safety performance and
advice, raising the possibility that more competent advice may be linked to improved safety
performance in some circumstances. Further research on more OSH professionals from organisations
with varying levels of risk and from different industry sectors may clarify these findings.

Although most of the practitioner respondents spent over half of their time on health and safety, the
great majority also had other responsibilities. Most described themselves as having sufficient
knowledge and adequate training for their health and safety role, a good knowledge of both health
and safety legislation and the risks in their organisation, and being aware of when they needed to
seek support. In addition, most practitioners described their organisation as supportive of their
continuing professional development. However, most also felt that at least one of the safety systems
or policies in place in their organisation needed improvement. A particularly common example was in
the area of workforce involvement. Almost all of the practitioners felt they were able to influence
management decisions on health and safety issues, but just over a quarter were not able to influence
the level of the health and safety budget, while a further quarter worked in organisations with no
health and safety budget. Only one in three felt that health and safety was given equal priority to
other aspects of the business. These findings suggest that many OSH practitioners are working in
complex roles, often with somewhat mixed management support. They also point to the continuing
need to ‘raise the profile’ of health and safety in some organisations, particularly in terms of
employing fully trained and qualified OSH practitioners and involving the workforce in health and
safety issues and decision making.
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5.5 Culture, advice and performance
The study showed associations between corporate safety performance and both advice and safety
culture, which have been further described elsewhere.116 These associations were independent not only
of other potentially influential factors, but also of each other. This suggests that both culture and
advice have an important role to play in corporate safety performance. The relationship with advice,
however, is complex, perhaps reflecting the association with industry sector.

The relationship between safety culture and advice was not the main focus of this work, but was also
touched on in the analyses. In fact, these suggest little association between safety culture and advice,
but that any association was positive. Bearing in mind that the participating OSH practitioners were
inherently part of the existing safety culture of their organisations, it is not possible to determine
whether practitioners require a favourable safety culture to function effectively, or whether the role of
the practitioner is to influence culture change, for example by recruiting top management to their
cause.  However, the difficult challenge for OSH practitioners – of translating what is known about
safety culture into practical policies and procedures that will change behaviour and practice to
improve safety performance – has been acknowledged.8 As described previously, early work suggested
that more organisations with good safety performance records employed safety officers in high
ranking positions (Cohen et al. 1975, Cohen 1977, both cited in Mearns et al.55). And more recently,
the presence of a safety manager was one factor identified as affecting safety climate.57 The impact of
how and by whom safety inductions among new employees are carried out has also been identified as
having an influence on safety attitudes and behaviour,58 and it has been suggested that the
effectiveness and credibility of OSH practitioners may be influenced by corporate culture.35 More
research is therefore needed to consider this relationship in more depth.

5.5.1 The relative contributions of safety culture and advice to performance
As described above, the aim of this project was to assess and compare the relative contributions of
corporate safety culture and competent OSH advice to safety performance. On the face of it the
study’s findings suggest that, while both are making a contribution, that of safety culture is more
important. However, OSH advisers or practitioners necessarily operate within their organisation’s
safety culture. Disentangling the precise, relative contributions of culture and advice, therefore, is
problematic. So, while the contribution of safety culture appears from these data to be greater than
that of safety advice, this should be considered further. Such further research should also consider
the possibility that the contribution of advice may differ according to the industrial setting in
which it is being applied. This study, however, has taken an important initial step by being the first
to measure safety culture, advice and performance together in a sample of UK organisations from
various sectors of industry. It has also extended this initial step by measuring and controlling for
many other potentially influential factors. Thus it adds to understanding of the area by showing
statistically independent associations between corporate safety performance and both competent
advice and corporate safety culture; and it opens up a future area of research to clarify these
relationships, in particular by considering whether the apparently greater contribution of safety
culture is independent of the confounding relationships between advice, industry sector and
culture.

5.6 Limitations
The study had several limitations, some of which have been described above. In particular, all data
were cross-sectional, so no assessment of causality or underlying mechanisms could be considered. In
addition, all the data were self-reported, which introduces bias at individual and organisational levels,
and in some cases response rates were low. The climate questionnaires were also long, which may
have contributed to the low response rates in some cases. The nature of the work also meant that
some analyses, particularly at the corporate level, are based on small numbers and so should be
considered with appropriate caution. This problem was exacerbated in part because the Performance
Indicator Tool gives maximum scores to businesses reporting that their employees are never exposed
to a particular hazard but does not distinguish between those who have successfully controlled an
existing hazard and those who have never had to face the hazard. Adding a clarifying question to the
tool would resolve this problem. Furthermore, many analyses were carried out, making it likely that
some significant associations arose by chance. Appropriate caution should therefore be used in
interpreting the findings, particularly for larger p-values. The large number of analyses was carried
out, at least in part, because of the exploratory, model-building nature of the study. Indeed, there are
other ways in which these data could have been analysed, several of which have been applied but not
presented here as this report is not intended to explore all of the data exhaustively, but rather to give
an overview of the whole of the project.
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Participation at all levels was also, of course, voluntary, so it might be expected that only
organisations with particularly favourable safety cultures would agree to take part. However,
anecdotal reports from (OSH practitioner) participants suggested that providing feedback offered the
organisations which took part the opportunity to find out about their safety culture, and this was
seen as an incentive to participation. The general workers’ survey was also intended, in part, to
address this, but sampling difficulties arose. Initial recruitment approaches had very low response
levels. Offering an incentive and inviting people to take part via the RoSPA website improved this
considerably, but using this route resulted in a disproportionately large number of respondents with
occupations related to health and safety. The sample, therefore, was not appropriate as a comparison
group of employees. However, it was still useful as a dataset for comparing associations between
perceptions of and attitudes towards safety and employee safety performance and wellbeing.

One aim of the study was to apply measures of culture, performance and advice to multiple
organisations across various sectors of industry. For this, well-established generic measures were
selected. However, the advice questionnaire had to be developed from the only existing tool available,
which was industry specific. Future work could develop this further both theoretically and by
working on a measure which could be completed by someone other than practitioners themselves.

The study was designed to include and control for the influence of many factors outside the specific
areas of interest. However, not all potentially important variables were measured. Future work could,
for example, consider other influences, such as the local regulatory regime, trade union input,
attitudes towards enforcement and penalties for failure.

Lastly, participating organisations were drawn from several sectors of industry. This proved to be
both a limitation and an advantage. On the positive side, applying generic measures of safety culture
and performance to organisations from different sectors of industry made it possible for the study to
extend previous work in the area by establishing the consistency of associations independent of
industry sector. On the other hand, however, this also meant that it was not possible to disentangle
confounding relationships between industry sector, advice and safety performance.

5.7 Conclusions and future research
Further research is needed to explore and describe the nature of the relationship between competent
health and safety advice and corporate safety performance. However, the independent associations
between advice and performance suggest that the relationship between these two factors is influential.
Such research needs to cross industry sectors and be on a scale large enough to address the possible
confounding relationships with both industry sector and culture. 

Safety culture is consistently and independently associated with safety performance. In addition,
employee perceptions of and attitudes towards safety are consistently and independent associated
with individual health and wellbeing. These associations are not limited to particular sectors of
industry. This suggests that they are robust and generally applicable. The findings also suggest that
measuring safety perceptions at an individual level makes a significant contribution to understanding
the profile of factors associated with employee health and safety. 

Overall, the study suggests that, while the nature of the relationship with advice requires clarification,
both corporate safety culture and competent OSH advice make significant, independent contributions
to corporate safety performance.
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Appendix 1: Selection of measures of performance,
climate and advice

Table 43
Health and safety
performance tools
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Tool developer and name 
(if applicable)

Data 
collection
methods

Validation 
and use

Industry

Source of
information
(see
References)

Trethewy et al. 2001 (Site Safety
Management Tool)

Based on site
inspections

Validated, used in
construction
industry

Developed in
construction
industry

88

National Occupational Health and
Safety Commission (Positive
Performance Indicators)

Based on site
appraisals

Validated, used in
construction and
postal delivery
industries

Developed in
construction and
postal delivery
industries

113–115

Fowler et al. 1996 (Rehabilitation
Success Rate)

Single indicator Validated, used in
public sector

Developed in public
sector

89

HSE (Guide to measuring health
and safety performance)

Guidelines Guidelines For any industry 90

HSE (Health and Safety
Performance Indicator)

Questionnaires Validated, widely
used

For any industry 77

University of Michigan (Universal
Assessment Instrument)

Questionnaires Validated For any industry 91–93

Neal et al. 2000 Questionnaires Validated, used in 
a hospital

Developed in a
hospital setting

94

Cheung et al. 2004 (Construction
Safety and Health Monitoring
System)

Web-based
system

Information not
available

Developed in
construction
industry

95

Chen and Yang 2004 (Predictive
Risk Index)

Observation Validated, used in
petrochemical plant

Developed in
petrochemical plant

96

Table 44
Safety culture or
climate tools

Tool developer and name 
(if applicable)

Data 
collection
methods

Validation 
and use

Industry

Source of
information
(see
References)

HSE (Health and Safety Climate
Survey Tool)

Questionnaires Extensive validation,
widely used in a
range of industry
sectors

Generic – for use in
any industry

23, 31, 103,
104, 106

RSSB (RSSB safety culture tool) Questionnaires Validated, widely
used in rail industry

Developed in rail
industry

27, 76

The Keil Centre (The Keil Centre
safety culture maturity model)

Workshops Validated, widely
used in rail industry

Developed in rail
industry

76

Occupational Psychology Centre
(Occupational Psychology Centre
Safety Culture Questionnnaire
(SafeCQ))

Questionnaires Validated, used in
rail industry

Developed in rail
industry

27, 76

Loughborough University
(Loughborough University Safety
Climate Assessment Toolkit)

Questionnaires,
interviews, 
focus groups,
behavioural
indicators

Validated, used in
offshore industry

Developed in
offshore industry

27, 76, 97,
98
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Tool developer and name 
(if applicable)

Data 
collection
methods

Validation 
and use

Industry

Source of
information
(see
References)

British Safety Council (British
Safety Council Safety Culture
Assessment)

Questionnaires,
interviews,
workshops,
documentary
assessments,
observation

Validated,
moderately used

For any industry 76

University of St Andrews
(University of St Andrews Safety
Culture Tool)

Questionnaires,
focus groups

Validated, widely
used outside UK

Developed in 
nuclear industry

76

Aberdeen University (Offshore
Safety Climate Questionnaire
OSQ99)

Questionnaires Validated, used in
offshore industry

Developed in
offshore industry

27, 76, 97

Aberdeen University (Offshore
Safety Questionnaire OSQv1)

Questionnaires Validated, used in
offshore industry

Developed in
offshore industry

76, 97, 99

Marsh (Marsh Fleet Safety
Culture Survey)

Questionnaires
or focus groups

Information not
available

Supplier tailors for
each organisation

76

Quest Evaluations and Databases
Ltd (Quest Safety Climate
Questionnaire)

Questionnaires Validated, used in oil
and gas industry

Developed in oil and
gas industry

27, 76, 97

SERCO Assurance (SERCO
Assurance Safety Culture
Assessment Tool)

Questionnaires
and interviews

Validation
information not
available, 
moderately used

Developed in
nuclear, rail, oil and
gas, and energy
industries

27, 76

ATSB (Australian Transportation
Safety Board BASI Indicate Safety
Programme)

Questionnaires
and safety
recording system

Validated, widely
used in Australian
aviation industry

Developed in
aviation industry

76

Robert Gordon University
(Computerised Safety Climate
Questionnaire)

Electronic
questionnaires

Validation
information not
available, used in oil
and gas industry

Developed in oil and
gas industry

27, 76, 97

Grote and Kunzler 2000 Questionnaires Validated, used in
petrochemical
industry

Developed in
petrochemical
industry

100, 101

Harvey et al. 2002 Questionnaires Validated, used in
nuclear industry

Developed in
nuclear industry

101, 102

Glendon et al. 1994 (Safety
Climate Questionnaire)

Questionnaires Validated, used in
construction 
industry

Developed in
construction 
industry

44, 101

Lee and Harrison 2000; 
developed from the Sellafield
Questionnaire (Lee 1998) (Safety
culture in nuclear power stations)

Questionnaires Validated, used in
nuclear industry

Developed in
nuclear industry

101, 103

Rundmo and Hale 1999
(Managers’ attitudes to safety)

Questionnaires Validated, used in
oil, energy and
aluminium 
industries

Developed in oil,
energy and
aluminium 
industries

101

Williamson et al. 1997;
developed from Cox and Cox
1991 and Dedobbeleer and
Beland 1991 (Safety perceptions
and attitudes measure)

Questionnaires Validated, used in
manufacturing
industry

Developed in a
range of industries
(light manufacture
to outdoor work)

23, 105, 125
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Tool developer and name 
(if applicable)

Data 
collection
methods

Validation 
and use

Industry

Source of
information
(see
References)

Håvold 2005 (Safety orientation) Questionnaires Validated, used in
shipping industry

Developed in
shipping industry

101

Cox and Cox 1991 Questionnaires Not validated, used
in gas industry

Developed in gas
industry

41

Ostrom et al. 1993 Questionnaires Validation
information not
available, used in
nuclear industry

Developed in
nuclear industry

41

Alexander et al. 1995 Questionnaires Not validated, used
in oil industry

Developed in oil
industry

41

Budworth 1997 Questionnaires Not validated, used
in chemical industry

Developed in
chemical industry

41

Carroll 1998 Questionnaires Not validated, used
in nuclear industry

Developed in
nuclear industry

41

Zohar 1980 Questionnaires Validated, used in
manufacturing
industry

Developed in
manufacturing
industry

41

Brown and Holmes 1986;
developed from Zohar 1980

Questionnaires Validated, used in
manufacturing
industry

Developed in
manufacturing
industry

41, 49

Phillips et al. 1993; developed
from Zohar 1980

Questionnaires Not validated, used
in manufacturing
industry

Developed in
manufacturing
industry

41

Janssens et al. 1995 Questionnaires Not validated, used
in manufacturing
industry

Developed in
manufacturing
industry

41

Diaz and Cabrera 1997 Questionnaires Validated, used in
aviation industry

Developed in
aviation industry

41, 104

McDonald et al. 2000; 
developed from Diaz and
Cabrera 1997)

Questionnaires Validated, used in
aviation industry

Developed in
aviation industry

105

Dedobbeleer and Beland 1991;
developed from Brown and
Holmes 1986 (Safety Climate
Measure for Construction Sites)

Questionnaires Not validated, used
in construction
industry

Developed in
construction industry

23, 51, 55

Niskanen 1994 Questionnaires Validated, used in
road construction
industry

Developed in road
construction industry

41

HSE (HMRI Safety Inspection
Toolkit)

Question set,
pocket card,
overview
diagram, guide
for inspectors

Validated, used in
rail industry

Developed in rail
industry

106

Alhemood et al. 2004 Questionnaires Limited validation,
not widely used

Developed in public
sector

107

French 2004; developed from
Dedobbeleer and Beland 1991
(Health and safety environment
climate survey)

Questionnaires Not validated, used
in chemical industry

Developed in
chemical industry

108
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Tool developer and name 
(if applicable)

Data 
collection
methods

Validation 
and use

Industry

Source of
information
(see
References)

Zacharatos et al. 2005;
developed from Neal et al. 2000

Questionnaires Validated, used in
manufacturing
industry

Developed in
manufacturing
industry

65

Donald and Canter 1993 (Safety
Attitude Questionnaire)

Questionnaires Validated, used in
steel, chemical and
construction
industries

Developed in steel,
chemical and
construction
industries

23, 68, 132

Zohar 2000 Questionnaires Validated, not
widely used

Developed in the
manufacturing
industry

34

Rundmo 2000 Questionnaires Validated, used in
agricultural,
aluminium,
magnesium and
petrochemical
industries

Developed in the
agricultural,
aluminium,
magnesium and
petrochemical
industries

109

Neal et al. 2000 Questionnaires Validated, used in a
hospital

Developed in a
hospital setting

94

Griffin and Neal 2000 Questionnaires Validated, used in
manufacturing
industry and mining

Developed in
manufacturing
industry and mining

40

AEA Technology plc (Safety
Culture Assessment Tool)

Questionnaires
and interviews

Validated, used in
nuclear, electricity,
transport and oil
and gas industries

Developed in
nuclear, electricity,
transport and oil
and gas industries

110

Coyle et al. 1995; includes items
from Zohar 1980 and Glennon
1982 (ORG Questionnaire)

Questionnaire Validated, used in
clerical and service
industries

Developed in clerical
and service
industries

111

Arboleda et al. 2003 Questionnaire Not validated, not
widely used

Developed in
haulage industry

112

Mohamed 2003; developed 
from Kaplan and Norton 1992
(Balanced Scorecard)

Framework Not validated, used
in construction
industry

Developed in
construction industry

113

Huang et al. 2006 Questionnaires Validated, used in
manufacturing,
construction, service
and transport
industries

Developed in
manufacturing,
construction, service
and transport
industries

114

Cooper and Phillips 2004;
developed from Zohar 1980

Questionnaires Validated, used in
manufacturing
industry

Developed in
manufacturing
industry

45

Carder and Ragan 2003;
developed from the Minnesota
Safety Perception Survey

Questionnaire Validated, used in
chemical industry

Developed in
chemical industry

115
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Table 45
OSH practitioner
competence and
experience tools

Tool developer and name 
(if applicable)

Data 
collection
methods

Validation 
and use

Industry

Source of
information
(see
References)

Hinde and Ager, for HSE, 2003
(Competency in Health and 
Safety Advice)

Questionnaires Limited validation
and use

Developed in
engineering 
industry

79



Appendix 2: Multivariate analyses

Table 46
Factors included in

the analyses by
block
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Factor Categorisation

Individual performance outcome measures

Accident at work in the previous year requiring
medical attention

None; 1 or more

Minor injuries at work in the previous year not
requiring medical attention

Not at all, rarely; 
occasionally, quite frequently, very frequently

Cognitive failures at work
Not at all, rarely; 
occasionally, quite frequently, very frequently

Individual health and wellbeing outcome measures

Sick leave 4 days or fewer in the previous year; 5 days or more

Work illness in the previous year No; yes

Work stress Not at all, mild or moderate; very or extremely

Block 1 – Demographic and individual

Sex Male; female

Age Continuous

Marital status Married or cohabiting; other

Education Below degree level; degree or higher

Smoking No; yes

Alcohol use
Within guidelines (14 units or fewer per week for
women, 21 or fewer for men); 
more than guidelines

Block 2 – Job characteristics

Number of employees in organisation 50 or fewer; 51 to 250; 251 to 1,000; 1001 or more

Years in post 1 or under; 2 to 5; 6 to 10; 11 or more

Hours per week 37.5 or fewer; 38 to 40; 41 or more

Enjoy the job High; neutral; low

Level Manager or supervisor; employee

Occupational category
Manager, professional or associate professional;
other

Full time Yes; no

Contract Permanent; other

Block 3 – Work characteristics

Job demand Median split

Social support Median split

Control Median split

Intrinsic reward Median split
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Table 46
ContinuedFactor Categorisation

Intrinsic effort Median split

Extrinsic effort Median split

Bullying None; racial abuse, sexual harassment, bullying

Block 4 – Health

General health Very good, good or fair; bad or very bad

Anxiety No; yes

Depression No; yes

Block 5a – Safety perceptions: individual factors*

Organisational commitment
Favourable (score 51–100);
unfavourable (score 0–50; n= 82, 19%)

Line management commitment
Favourable (score 51–100);
unfavourable (score 0–50; n= 98, 21%)

Supervisor’s role
Favourable (score 51–100);
unfavourable (score 0–50; n= 193, 43%)

Personal safety
Favourable (score 51–100);
unfavourable (score 0–50; n= 34, 8%)

Competence
Favourable (score 51–100);
unfavourable (score 0–50; n= 23, 5%)

Risk-taking behaviour
Favourable (score 51–100);
unfavourable (score 0–50; n= 189, 43%)

Obstacles to safety
Favourable (score 51–100);
unfavourable (score 0–50; n= 152, 35%)

Reporting accidents
Favourable (score 51–100);
unfavourable (score 0–50; n= 242, 53%)

Job satisfaction
Favourable (score 51–100);
unfavourable (score 0–50; n= 146, 32%)

Block 5b – Safety perceptions: overall measure

Mean overall safety perceptions
Favourable (score 51–100);
unfavourable (score 0–50; n= 66, 18%)

* Workmates’ influence was excluded as not all respondents answered
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Table 47
Safety perceptions

and accidents at
work

Table 48
Safety perceptions
and minor injuries

at work

Table 49
Safety perceptions

and cognitive
failures at work

Table 50
Safety perceptions

and sick leave

Factor Categorisation OR CI p

Block 5a – Safety perceptions: individual factors

Line management
Favourable
Unfavourable

1.00
4.32 1.29–14.48

0.02

Supervisor’s role
Favourable
Unfavourable

1.00
4.59 1.27–16.50

0.02

Risk taking
Favourable
Unfavourable

1.00
0.12 0.03–0.49

0.003

Obstacles to safety
Favourable
Unfavourable

1.00
6.04 1.88–19.36

0.003

Block 5b – Safety perceptions: overall

Overall
Favourable
Unfavourable

1.00
4.47 1.74–11.50

0.002

Factor Categorisation OR CI p

Block 5a – Safety perceptions: individual factors

Organisational 
commitment

Favourable
Unfavourable

1.00
2.86 1.30–6.29

0.009

Job satisfaction
Favourable
Unfavourable

1.00
2.37 1.13–4.95

0.02

Block 5b – Safety perceptions: overall

Overall
Favourable
Unfavourable

1.00
3.86 1.78–8.37

0.001

Factor Categorisation OR CI p

Block 5a – Safety perceptions: individual factors

Job satisfaction
Favourable
Unfavourable

1.00
2.06 1.10–3.84

0.02

Block 5b – Safety perceptions: overall

No significant association

Factor Categorisation OR CI p

Block 5a – Safety perceptions: individual factors

No significant associations

Block 5b – Safety perceptions: overall

Overall
Favourable
Unfavourable

1.00
0.56 0.31–1.03

0.06
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Table 51
Safety perceptions
and work-related
illness

Table 52
Safety perceptions
and work stress

Factor Categorisation OR CI p

Block 5a – Safety perceptions: individual factors

Risk taking
Favourable
Unfavourable

1.00
2.26 1.14–4.52

0.02

Job satisfaction
Favourable
Unfavourable

1.00
1.86 0.92–3.73

0.08

Block 5b – Safety perceptions: overall

No significant association

Factor Categorisation OR CI p

Block 5a – Safety perceptions: individual factors

Line management
Favourable
Unfavourable

1.00
2.70 1.19–6.12

0.02

Supervisor’s role
Favourable
Unfavourable

1.00
0.48 0.22–1.05

0.07

Job satisfaction
Favourable
Unfavourable

1.00
2.85 1.42–5.70

0.003

Block 5b – Safety perceptions: overall

No significant association
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This guide is for IOSH members 
who work as consultants or are 
thinking of becoming consultants

First, we cover consultancy  
good practice.

Second, we show you how to 
set up a consultancy and run it 
properly.

If you have any comments or questions about this guide, 

please contact Research and Information Services at IOSH:

t +44 (0) 116 257 3100

researchandinformation@iosh.co.uk

www.iosh.co.uk/consultancygroup
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Good practice

Why a company may need a consultant
Employers have a legal responsibility to “appoint one or 
more competent persons” to help with health and safety. 
Whether they decide to have someone inside or outside the 
organisation, or a combination of both, it’s vital that they’re 
competent to do the job.

Having an in-house professional to manage health and safety 
– someone who’s familiar with the organisation’s operations 
– is typically the ideal solution. But in smaller organisations 
this isn’t always possible. And in all organisations, whatever 
their size, there are times when getting outside help is 
the right thing to do. A competent consultant can bring 
fresh thinking on good practice or new solutions to an 
organisation. A business may need specific help on say, 
making sure safety is ‘designed in’ to new processes, or 
delivering a new health and safety campaign or training 
programme. And, of course, qualified and experienced 
consultants can offer specialist support in areas outside the 
competence of in-house professionals, for example radiation 
protection or investigating serious incidents.

Employers can’t avoid their health and safety responsibilities, 
but they can choose to have a high risk task carried out by 
a competent consultant rather than an in-house health and 
safety manager. This transfers some of the risk away from 
their organisation. Being a consultant, therefore, carries 
great responsibility.



02

G
o

o
d

 p
ra

ct
ic

e

Are you competent?
To be a good consultant you must be competent. Competence 
is a mixture of experience, skills, knowledge and qualifications 
in the service that you’re offering, as well as the sector you 
work in. Potential clients may want to check your competence 
and will find it easier as you’re a member of IOSH, the 
Chartered professional body for health and safety. 

The law says that people who “assist” in managing health and 
safety risks need to be competent, although it doesn’t set out 
what ‘competence’ actually means and how you can achieve it. 
We believe that being competent means you must have:
- relevant experience, knowledge, skills and qualifications 
- the ability to apply these in the right way, while 

recognising the limits of your competence
- training and other professional development activities  

to maintain your competence. 

Of course, what you need to do to make you competent 
depends on the type of advice you want to offer. And you 
need to satisfy the clients you’re going to advise that you 
have a high enough level of competence for the job in hand.

As a professional consultant, you may have expertise to 
offer in a particular field. Or you may want to spread your 
expertise across a range of sectors. In either case, you’ll need 
to make sure that the skills and competences you can offer 
are up to date.

On their own, your academic and professional qualifications 
don’t make you competent. You should treat them as 
the starting point for an ongoing programme of CPD 
throughout your career. Maintaining a portfolio of your skills, 
competences and experience help you offer evidence of your 
professionalism and previous successes to potential employers. 

If you want to give advice as a health and safety consultant, 
we recommend that you are a Chartered Safety and 
Health Practitioner (CMIOSH or CFIOSH). You’ll need to 
have experience of the sector you’ll be working in. You 
may also need to get specific skill or sector qualifications. 
Chartered Safety and Health Practitioners can apply to join 
the Occupational Safety and Health Consultants Register 
(OSHCR), the UK government-recognised scheme for 
accredited consultants. The Register includes a free online 
client ‘matching service’, so joining it not only adds to 
your credibility, it also means your business will get more 
exposure. Have a look at www.oshcr.org for details. 

Remember that, as a member, you must comply with our 
Code of Conduct – see www.iosh.co.uk/codeofconduct. 
The Code of Conduct may be revised from time to time and 
members should check periodically that they are working to 
the latest version.

Point 2 of the IOSH Code of Conduct (March 2013) 
relates to competence and says members are required to:
- ensure that they are competent to undertake proposed 

work
- ensure persons working under their authority or 

supervision are competent to carry out tasks assigned  
to them 

- undertake appropriate continuing professional 
development and record it in a manner prescribed by  
the Institution and

- ensure that they make clients, employers and others 
who may be affected by their activities aware of their 
levels of competence.
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What do I do once I get an ‘opportunity’?
You’ve formed your consultancy and you’re ready to offer 
your services to potential clients – but do you really know 
what they want or need? And how can you make sure 
you’re following best practice?

This next section shows you, stage by stage, how to make 
sure you’re meeting your clients’ needs and working 
efficiently and professionally.

Initial briefing and defining the project
When you’re first contacted about a job, respond as fully as 
possible to the request for information and give constructive 
suggestions. Give a broad outline of the range of approaches, 
explaining the pros and cons of each. You should always be 
realistic about the amount of experience you can bring to a 
project, and be prepared to back up any claims you make with 
evidence. Give the client some idea of how long you’ll need to 
complete the work, what the key milestones will be, and what 
you can deliver at these milestones.

If you work with a team of consultants, make sure you’ve 
enough suitable consultants to do the work that you’re 
tendering for. Remember to indicate in the bid if you may 
need the help of extra specialist staff and state whether 
you would provide this at an additional cost. Be prepared 
to justify your price. Highlight in the tender if you’ve done 
similar work before and any demonstrable ‘added value’ 
from your experience. If you’re an accredited consultant and 
you intend to use non-accredited consultants for any work 
you do for a client, you must tell the client and assure them 
of the competence and insurance status of everyone who’ll 
be carrying out the work.

Some clients don’t have a clear idea of what they need – 
they’re often unsure about health and safety. This is where 
good practice starts. You need to listen to what they’re 
saying. What they say to you may be expressed as a business 
objective or an interpretation of something they’ve read in 
a newspaper. You need to work out what they really need 
from you and decide what, if anything, you can do to help 
them. Your proposal needs to be sensible and proportionate 
to the level of risk. 

Take the time to write down what you think the client 
wants, if they haven’t done this already. This will help 
you focus and clarify what your client needs. Once you’re 
clear about what they want and when, use your notes as 
a blueprint for your briefing. Later, you can develop your 
notes into the project outline.
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Developing your proposal
Make sure you offer a solution that’s tailored to each client’s 
needs. Also, make sure that your proposal will improve 
their existing health and safety management, and that it’s 
practical and proportionate. Your proposal should:
- be based on a correct assessment of the risks
- take account of any established standards and good practice
- be directed at the actual circumstances found in the 

organisation
- involve workers and managers – in both design and delivery
- be based on your knowledge and experience of the 

particular industry or process the employer wants help with
- concentrate on practical action to control significant risks
- keep paperwork to a minimum
- recommend control measures that are ‘reasonably 

practicable’ to introduce
- be communicated effectively, without jargon, to various 

audiences in the organisation
- explain how the recommendations will benefit the business.

It shouldn’t:
- make promises about issues you have no control over
- exaggerate the importance of trivial risks.

If your client asks for advice that you’re not competent to 
give, you should tell them and, if possible, suggest someone 
suitable who can help.

Your project proposal – the details
Your proposal should describe what you’re going to do, how 
long it will take, how much it will cost and how your client 
will benefit. Make sure you don’t underestimate the time 
it takes to produce a report, which can take as long as, or 
longer than, the time spent on site.

Cover the following in your proposal, no matter how briefly:
- an introduction, describing the background to the project 

and demonstrating your understanding of the issue and 
its context

- the method you’ll use – preparation and planning, 
collecting information, options for the client to choose

- your timetable for completing the project, including the time 
it will take to write your report, if that’s part of the proposal

- the contracted or agreed arrangements, setting out the 
resources you’ll need, security clearance if necessary, and 
access to relevant documents and people

- your qualifications and experience and those of people 
who’ll be working with you – offer the client references, 
or give them the details of previous satisfied clients 

- similar work you’ve completed, and any cases where 
you’ve added value to a project 

- a confidentiality clause to protect both you and the 
organisation you’ll be working for

- an estimate of the cost of the work you’ll do.

The client will be looking for the person with the best 
qualifications, the most relevant experience for their project, 
as well as someone they can work with. Whether the 
consultant is included on the OSHCR and has the right level 
of professional body membership are likely to be significant 
factors in the client’s choice.Section 4 of the IOSH Code of Conduct  

(March 2013) says:
“Members are required to ensure that the terms of 
appointment and scope of work are clearly recorded  
in writing.”
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Getting appointed and agreeing terms
In theory, you don’t need a written instruction, although 
in practice it’s best to confirm a telephone conversation in 
writing to make sure you’ve understood the work needed 
and that there’s no ambiguity. Keep copies of relevant 
documents, including telephone notes with dates, times, 
names and so on. 

Sometimes, when people buy something they know little 
about, they’re dissatisfied when they get it. If a client feels 
this way, it’s useful to have a brief you can refer to showing 
what you agreed. If you or your client want to use a formal 
contract, agreement or appointment document, you may 
need legal advice. Often, your professional indemnity 
insurance policy will state that you won’t be insured if you 
sign up to obligations that exceed your cover.

Once a client chooses you to do a job, agree terms, including 
your fee and other expenses. This should indicate how 
you’re going to be paid – weekly, monthly, in stages or 
on completion. Decide on a timescale for invoicing and 
providing statements. It is good practice to consider the 
following (although this will be dependent upon your client):
- the scope of the work
- what you expect of the client (and when), and what the 

client expects of you (and your team, if you have one) in 
terms of resources

- who you are answerable to and who, from the client’s 
organisation, you can take instructions from

- the timetable and what milestones you’ll use to review 
progress and evaluate your success – make sure you build 
in face-to-face review meetings with the client and, if 
things aren’t going to plan, be prepared to agree changes

- a ‘risk register’ of who’s responsible for which risks, 
making sure that risk lies with whoever has the greatest 
ability to manage it

- how you’ll evaluate the performance of the project, 
including agreeing reasonable performance measures 
that are simple to demonstrate

- whether the project has a defined conclusion and, if it 
does, who’ll write the final report.

In practice, you may find that organisations that regularly 
use consultants or freelance workers have highly detailed 
standard forms of contract. You may want to draft your own 
standard form, although for some projects an exchange of 
letters will be enough. If you’re VAT-registered, make this 
clear and give them your VAT number. 

Other points you need to consider include:
- identifying if any other consultants will be involved in 

the project, and agreeing, if necessary, the scope of any 
changes during the assignment

- reviewing any contract you’re using to check that it’s fit 
for purpose

- making sure that what you do (or don’t do) doesn’t 
breach IOSH’s Code of Conduct

- making sure your terms of business are included in the 
contract or agreement

- making sure you’ve got enough insurance cover  
(see page 11)

- restricting who can be assigned ‘user rights’ under the 
contract – be prepared to grant the client title for work 
they have fully funded and limited usage rights in your  
pre-existing intellectual property rights

- outlining any possible conflicts of interest.
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Things you shouldn’t do include:
- agreeing to unlimited collateral warranties* 
- signing up to unlimited liability
- agreeing to directors’ guarantees
- working outside your or your organisation’s expertise.

Be clear about what you’re charging
You’ll need to use your own resources to meet your client’s 
needs. This is chiefly the time you spend at their premises 
and writing up your report, if that’s part of the agreement. 
If you have a lot of research to do, this could indicate that 
you’re working beyond your competence. 

As well as your fee, you’ll need to agree on what else your 
client will pay for, such as travel expenses, overnight stays, 
meals, printing and binding, postage and so on. You should 
spell out your expenses in detail, for example rate per mile for 
driving, itemised telephone calls. You also need to be clear 
on whether there’s a limit on how much you can spend and 
whether you need to get your client’s approval before you 
pay for things. Remember – even if your client doesn’t pay on 
time, you’ll still have regular expenses to meet, and possibly 
some special ones in connection with work for them. With 
long projects, you may want to ask for interim payments.

Specify added value
You need to ask yourself whether the service that you’ll be 
providing will add value to your client’s business, for example 
cutting down their sickness absence rate. If this is the case, 
your client is likely to be prepared to pay more than they 
would for a service that doesn’t obviously improve their 
‘bottom line’. Naturally, businesses have competing demands 
for their money, so you need to explain how your service is 
good value for their business. Take care not to make claims 
you can’t deliver or prove you’ve delivered. 

*A ‘collateral warranty’ is a form of contract that runs alongside, and 
is usually an addition to, another contract. In this case, it would run 
alongside the contract between you and your client, allowing the client 
to assign rights and benefits to a third party. This means that you would 
be legally responsible for any defects in their work, in effect providing a 
guarantee to the third party.
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Implementing the project
Remember that you’ve told the client what you’re going to do, 
so do it in the agreed timeframe – aim to please your client. 

Once you’ve started work, you need to: 
- keep people informed about what’s going on and keep 

your client up to speed on progress
- work alongside your client, defining what information 

you need from them and when
- be prepared to agree changes to the work plan with the 

client, in response to what’s actually happening  – it’s 
pointless having a rigid approach if things aren’t working.

And remember – don’t disclose confidential information to 
your client’s staff. It’s unlikely that they’ll be as well briefed 
as you on some areas.

When preparing your report and/or making recommendations 
consider the most effective ways of delivering your findings. 
This may be through a written report, formal presentation of 
your findings, or a combination of the two.

Changes during the project
If you and your client agree to any changes or additions to the 
work, it’s good practice to record them in writing, including 
confirming telephone calls. You may also need to agree a new 
schedule to any contract or agreement, which both of you 
should sign. You should then update your project plan.

Good practice when invoicing
The client must be clear about what you’re charging for and 
be happy that the terms of the contract or agreement have 
been met. Equally, if you’ve done a good job, you’re entitled 
to be paid in accordance with your agreement.

There may be several stages to invoicing:
- clarify any questions you may have with your invoice with 

your client contact before sending it in.
- make sure you know of/follow the client procedures for 

the submission of invoices. In some cases invoices may be 
processed in a different country.

- keep a track of payments and review them against the 
amounts you have invoiced.

- if there are any discrepancies, raise them straight away 
and confirm in writing.

Dealing with complaints
In the unlikely event that your client has a complaint or 
dispute about some aspect of your service, it‘s a good idea 
to ask them to put it to you in writing. Once you have the 
written complaint, you should respond in writing. If you’re 
sure that you did everything you were contracted to do, in 
accordance with the terms agreed for the instruction, you can 
include this in your reply.

If there is something outstanding, do your best to resolve the 
situation quickly and pragmatically. Agreeing comprehensive 
written terms should reduce the likelihood of complaints and 
help you deal more easily with any that you do receive. If a 
complaint becomes a claim, your insurers are likely to prefer 
that the scope of your involvement was clearly documented.
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Where’s your next project coming from? 
Finding new clients from scratch will cost you more than 
securing more work from existing clients. So, if you make 
your clients happy, you’re more likely to get other work 
from them. And they may recommend you to their business 
contacts and other people they meet.

If you’re an OSHCR-accredited consultant, you may be 
approached by a non-accredited consultant who wants to 
work with you in collaboration. If you agree to this, you 
should make sure they’re competent and fully insured. You 
also need to inform your clients of this arrangement.

Evaluation, follow-up and learning 
It’s good practice to evaluate and follow up your project. 
When the project’s complete, take a critical look at the 
results. Ask yourself what went well, what could have been 
done better and what you learned (including about your 
own performance). Ask clients for constructive feedback and 
keep in touch with them, periodically phoning (or visiting) 
them to see how things are progressing. This is particularly 
important where you’re offering long term solutions, and will 
help you foster and maintain good relationships with clients.

Finally, consider sharing your experience of what works and 
what doesn’t, and learn from the experience of others. This is 
one of the times when your membership of IOSH is invaluable. 
It’s always helpful to have an ‘outside–in’ view from time to 
time, keeping you on top of new developments and helping 
you focus and accelerate your progress. And don’t forget the 
support the IOSH Consultancy Group can offer – find out 
more at www.iosh.co.uk/groups/consultancy. You’ll also 
find our online discussion forums and helplines useful.
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Setting up and running a consultancy

First steps
You need to do some careful research and planning before 
you decide to become a consultant – there’s a lot at stake. 
The potential market for consultancy work varies from area 
to area, depending on the type and size of organisations in 
the region. You also need to think about the distance you’re 
prepared to travel. So, you need to consider every aspect 
carefully before striking out on your own.

If you’ve got any doubts about ‘going it alone’, or if you 
want to see how a consultancy works before you make 
your decision, you could consider joining a consultancy firm 
as an associate. You might also want to consider working 
with an OSHCR-accredited consultant until you’ve become 
accredited yourself.

Before you take the plunge...
- Why do you want to become a consultant?
- What has triggered the idea?
- Would working for yourself allow you to use your skills 

more successfully?
- Are your personality and skills suited to working in this way? 
- Would you be happy working on your own?
- Are you able to plan and manage your time – and do 

you know when to call a halt?
- How will you keep your skills up to date?
- Can you handle your own finances?
- Are you prepared to research and arrange your own 

income tax, VAT, National Insurance payments, other 
types of insurance and pension scheme?

What type of consultancy do you want to be? 
There’s a range of choices and you should pick the one 
that suits you best – all have different risks and benefits. 

Four of the main options are: 
- self-employed or sole trader
- partnership
- limited liability partnership (LLP)
- limited company. 

For more information on these visit www.gov.uk/business. 
It would pay to get professional advice from a solicitor or 
accountant too.

https://www.gov.uk/business
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Making your decision
When you’re thinking about becoming a consultant, you 
need to be clear about the type of advice you’re competent 
to provide, who you’ll offer your services to, how you’ll get 
yourself known, and what you’ll charge. You also need to 
ask yourself: 
- what are my marketable skills?
- would firms or individuals be prepared to pay for what  

I can offer? 
- how do I decide which market to aim at?
- would I be eligible to join the OSHCR?

You also need to identify your ‘unique selling points’ so that 
you stand out from the rest. To do this you need to:
- understand your values, motivation, interests and strengths
- analyse and describe your achievements
- identify your transferable skills
- have a look at the competition. 

When considering your new career, it’s useful to think about:
- what motivates you
- what you need from your working environment to help 

you achieve your best
- what you enjoy doing. 

Look at where your interests, skills and abilities merge – 
these are your strengths and it’s these you need to be able to 
‘sell’ to a client if you become a consultant. 

Make a list of your achievements. These will provide evidence 
of your competence and track record, and will help clients 
feel confident about employing you for future work. This also 
helps you develop a clearer idea of the sort of work that suits 
you best. For each achievement, identify the problem, the 
action you took and what you did that made a difference.

To identify your transferable skills, think back to a previous 
job you’ve had. For example, can you lead a team, or are you 
better off working where someone else makes the ‘business’ 
decisions? Or, if you managed a team, what was your 
leadership style, how did you manage performance, and did 
you lead by example? 

Whatever way you work, you’ll need to be able to take a 
brief from a client and deliver advice in a way that the client 
can understand and will take action on. You’ll usually be 
communicating using a written document supported by a 
verbal presentation of the written material. You also need 
to have a persuasive personality to convince your client that 
they need to take the action you suggest. 

It’s essential to do some thorough research before making 
your decision to go freelance, so that you’re confident that 
it’s the right choice for you. It will also help you work more 
effectively once you’ve made your decision.
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Where are you going to work? 
At one end of the spectrum is your spare bedroom or a 
garden office. At the other is renting an office. In between 
the two is to take on a fully serviced office space. Again, 
there are a number of issues to take into account when 
making your choice:
- is the area large enough?
- will you have clients visiting you?
- how many employees will you have?
- will you send your books to an accountant, or will the 

accountant come to see you?
- what are your expansion plans?
- what is the risk that your business won’t be a success and 

you’ll have to stop trading?

Setting up in practice – writing your  
business plan 
When you’ve decided that you’ve got something to offer 
that people will want to buy, and where you’re going to 
work, you can write up your business plan. At its most 
basic, a business plan needs to include how much your 
set-up costs will be and how you’ll finance them, where you 
expect to get business to cover at least your living costs, 
and contingency plans to cover start-up and ‘quiet’ periods. 
If you need a loan, you’ll need a far more detailed plan 
including realistic financial projections for the first few years. 
You can get useful information on the business section at 
www.gov.uk/business.

Insurance – what do you need?
Whatever business set-up you choose, unless you’re 
employed by someone else, you’ll need to have insurance. 
There are three main types:
- employer’s liability compulsory insurance – a legal 

requirement where you employ someone, but not if 
you’re the sole working director of a limited company. 
You may still want it to protect you if you’re injured while 
working for your company

- public liability insurance – provides cover if a member of 
the public sues you if they’re adversely affected by your work

- professional indemnity insurance – provides cover 
against negligence claims brought against you by one 
of your clients. This form of insurance is essential and 
in fact is required if you are to be accepted onto the 
OSHCR Register. There can be a delay between an event 
and a subsequent claim, so if you intend to cancel your 
policy (if you stop working as a consultant or retire), you 
need to consider taking out ‘run-off’ cover for a period 
afterwards.

The best defence against being sued on the grounds that 
your work caused loss or damage to the client is to maintain 
your professional development and keep yourself up-to-
date. Clear and reasonable disclaimers are also helpful, 
for example stating that you have no liability for errors in 
published sources. Pay attention to deadlines and keep 
records – ideally for six years.

If you rely on the income from your business, you may want 
to take out income protection or personal accident insurance 
to provide you with an income if you have an illness or injury 
that prevents you from working. See www.oshcr.org.

https://www.gov.uk/business
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Building and contents insurance
If you occupy office space, you’ll also need building and 
contents insurance. If you’re working from home, you’ll need 
to tell your domestic insurer and they may charge you an extra 
premium. Check your car insurance as well, as you may need 
extra cover if you start using your car for business driving.

Issues that could affect your premium
The premium you’ll pay for insurance cover will depend on 
a number of things, and you need to be confident that the 
insurer will pay out if you have a claim. Some of the issues 
that affect the cost of premiums include:
- your actual (or predicted) turnover, including VAT if 

applicable
- the level or amount of cover (described as the ‘sum 

insured’ for property policies, and ‘level of indemnity’  
for liability policies)

- the amount of excess
- the duration of the cover
- consulting on certain types of work, eg asbestos, 

contaminated land, nuclear material
- if you or your employees will be working at height, 

offshore or at other high hazard locations.

There are a number of ways that you may be able to get a 
discount on your premium:
- by being at the right level of membership of a 

professional body – for example, a Chartered Member 
of IOSH – by belonging to a recognised competency 
scheme, or by being a member of the OSHCR

- by being a member of an organisation that has 
negotiated an insurance scheme or a premium discount 
for members

- by having formal accreditation of your business processes, 
such as a quality assurance scheme that meets ISO 9000.

You can get useful insurance information from the Association 
of British Insurers at www.abi.org.uk and the British 
Insurance Brokers’ Association at www.biba.org.uk. You 
can also get advice from an insurance broker on the types 
of insurance and the level of cover or indemnity to suit 
your circumstances – make sure they’re registered with the 
Financial Services Authority. 

Financial matters 
Be precise about your finances, especially when you’re 
setting up in business. Work out answers to these questions:
- how much do you need to live on each month?
- what’s your financial break-even point?
- do you need to make a profit, and if so how much?
- how much should you put aside to meet your annual tax bill?

Build into your calculations the cost of items usually supplied 
by an employer but which you’ll now need to pay for – 
holidays, pensions, training, sickness absence, stationery, 
access to a range of databases, IT support, and other bought-
in expertise such as accountants. You’ll need enough money 
to finance yourself for at least six months without income.

Weigh up the advantages of opening a small business bank 
account rather than passing your professional fees through 
your personal account.

If you need an overdraft facility or a loan, you’ll need to 
discuss your business plan with your bank manager.
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What to charge? 
Be flexible about charges. You need to be competitive, as it’s 
all too easy to price yourself out of the market. So, charge 
different rates for different services, circumstances and even 
clients. For example, it may make more business sense to 
lower your rate slightly to secure a particular client onto your 
books, rather than charging your normal fee.

When working out rates, take into account:
- paying your own insurance, VAT, tax, pension 

arrangements and fees for your professional advisers
- allowing time for writing up detailed accounting records 

and completing tax returns
- if you use your home as an office, the cost of using your 

own telephone and email system and increased energy costs 
- paying for photocopying, clerical support or buying your 

own equipment
- if you offer online services, hardware and software 

maintenance and telephone costs, and subscription charges
- the cost of time and travel when you’re looking for 

sources of information or carrying out interviews
- paying your own fees for conferences and training
- putting aside money for when you’re unwell and unable 

to work
- when you’ll be able to take holidays
- the cost of marketing your business.

All these are hidden costs if you work for someone else. If 
you work for yourself, you must take them into account 
when you calculate your fees. One straightforward method 
is to take a realistic current salary and, using that, calculate a 
weekly, daily and hourly rate. Remember that out of the 365 
days in each year, 104 days are accounted for by weekends. 
Add in bank holidays and other holidays and this leaves 
about 220 working days.

However, not all of these 220 days are earning days, since 
you have to set aside a considerable amount of time for 
business development and administration, course and 
conference attendance, plus other professional development. 
Therefore, the number of days you’ll probably work and earn 
fees can vary between 150 and 200 each year.

Example
An annual salary of £35,000 (from 175 days’ work) 
equals about £200 per day. To take into account of all 
your overheads, you should probably double this figure. 
Therefore, £200 becomes £400 per day or £57 per hour, 
based on a seven-hour day.

Having arrived at an appropriate figure, you can make 
adjustments according to the market and length of the 
project. A short project of two or three days could be 
charged at a higher daily rate than one of several weeks or a 
regular weekly or monthly commitment.

With all these calculations, bear in mind that many 
organisations either can’t or won’t be prepared to pay 
to a freelance the sort of fees that an established firm of 
consultants would command.

Allow yourself at least two years to get established and build 
up your client base. Initially, you’ll spend a lot of time and 
effort trying to get work. Many organisations take a long 
time to respond – unfortunately, some also take a long time 
to pay their bills.
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Tax 
Even if you employ an accountant, the responsibility for 
complying with tax rules and regulations lies with you. It’s 
important to understand how the tax system works, and 
what you need to do. With the current system of self-
assessment, you need to keep accurate records and relevant 
documents, so that you can back up the information on 
your tax return. Self-employed people must keep these for 
five years after the date of sending back their tax return. So, 
you need to be well organised, and keep all your receipts 
and documents in chronological order so they’re easier 
to process. It’s a good idea to invest in a straightforward 
bookkeeping package, so that your records are in order and 
accurate from the start.

Tax rules and allowances change regularly, so contact your 
local tax office for guidance, or visit www.hmrc.gov.uk. 
HM Revenue and Customs also produces a helpful leaflet, 
‘Working for yourself – the guide’, which includes guidance 
on income tax, VAT and National Insurance contributions.

VAT
VAT is collected on business transactions and imports, and 
you’ll need to decide whether to register to pay it. If your 
annual turnover is low, you won’t need to register. If you’re 
not VAT-registered, your services may appear cheaper than 
those of organisations that are. Some consultants feel that 
being registered – and quoting this in their publicity – gives 
them added credibility. 
 
Other more tangible benefits include being able to reclaim 
your expenditure on some goods and services that you use in 
your business – the VAT element of your business telephone 
bill for example. You’ll have to do quarterly returns, but 
these can be simplified by joining a VAT scheme. Take advice 
before making your decision. For more information, visit 
www.hmrc.gov.uk.

http://www.hmrc.gov.uk
http://www.hmrc.gov.uk
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Data protection
The Data Protection Act 1998 covers processing and holding 
personal information on any electronic equipment that stores 
data, such as computers or databases. According to the Act, 
data must be:
- fairly and lawfully processed
- processed for limited purposes
- adequate, relevant and not excessive
- accurate
- processed in accordance with the data subject’s rights
- secure.

It must not be:
- kept longer than is necessary
- transferred to countries without adequate protection.

Contact the Information Commissioner’s Office to find out 
how to comply with these rules. 
t +44 (0)1625 545745
www.ico.gov.uk

Professional advice 
HM Revenue and Customs and other government 
departments offer free advice, but it’s still worth thinking 
about using the services of professionals such as accountants 
and lawyers. Using other people’s expertise can save you 
time, effort and, ultimately, money. Most professional 
advisers will give you a cost-free preliminary interview to 
explain their services, and then give you a quotation.

Getting paid
You’ve done the job, now you need to get paid. If the job 
lasts more than, say, a month, you may want to arrange to 
be paid in instalments. When you send in your fee proposal 
to a potential client, agree payment terms, when they should 
pay your invoices, whether you’re entitled to part payments 
and so on. You also need to be clear what ‘payment terms’ 
really mean. Even with 30-day payment terms, you can 
realistically expect to receive the money between 60 and 90 
days after sending in the invoice.

If you don’t get paid and you have a contract, you can take 
your case to the Small Claims Court – have a look at  
www.hmcourts-service.gov.uk. For a fee, the court can 
issue claim forms to your client, leaving them in no doubt 
that you’re considering taking legal proceedings against 
them. Alternatively, you can start debt recovery online (it’s 
slightly cheaper) from ‘money claims on-line’ at  
www.hmcourts-service.gov.uk/onlineservices2/mcol/
index.htm. You can also get advice from your local Citizens 
Advice Bureau.

http://www.ico.gov.uk
http://www.hmcourts-service.gov.uk
http://www.hmcourts-service.gov.uk/onlineservices2/mcol/index.htm
http://www.hmcourts-service.gov.uk/onlineservices2/mcol/index.htm
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How to sell yourself 
- The basic message is ‘get yourself known’, as most 

business comes through personal contact and raising 
awareness of both yourself and your work.

- Be clear about what you’re offering and how it differs 
from others – identify your key selling points.

- Commission a professional brochure to send out and 
give to people – include a concise run-through of your 
experience and capabilities. Summarise the information 
on a business card.

- Consider setting up a professionally designed website.
- Write articles for the press, journals, business groups, 

Chambers of Commerce and similar networks, and 
volunteer to serve on committees.

- Join other professional organisations relevant to the 
sector you’ll be specialising in.

- Think about contacting networks you wouldn’t normally 
connect with, and offer to speak at local business clubs 
and other organisations.

Remember that these activities, although vital for publicity, 
use up your most important resource: time. So, regularly 
review the benefits of your involvement and ‘weed out’ 
activities that bring you the least reward.

Presenting your consultancy
You need to decide how you’re going to present and 
promote your business. One of the first things you’ll need 
to decide is what you’re going to be called. Your business 
address can also say a lot about you – ‘Rose Cottage’, for 
example, sends a different message to ‘Enterprise House’. 

For your business stationery, consider getting a professional 
designer to do your artwork, and digital printing to keep 
costs down. You’ll also need to think about how your 
business appears in all correspondence, including invoices.
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Useful web links

The Occupational Safety and Health 
Consultants Register (OSHCR) offers a free 
online resource that matches clients who 
want health and safety assistance with 
accredited health and safety consultants. 
www.oshcr.org

You may also find our network group 
for consultants useful, as well as our free 
technical guides and online resources. 
www.iosh.co.uk/groups/consultancy 
www.iosh.co.uk/guidance 
www.ohtoolkit.co.uk 
www.oshresearch.co.uk

The Health and Safety Executive 
website provides free guidance – 
you may also be interested in the 
‘Access to competent health and 
safety advice’ page, including the HSE 
statement to external providers of 
health and safety assistance.  
www.hse.gov.uk 
www.hse.gov.uk/business/
competent-advice.htm

The Chartered Institute of Personnel 
and Development offers information on 
setting up your own business. 
www.cipd.co.uk/hr-resources/
factsheets/self-employed-hr-
consultant.aspx

Gov.uk provides practical advice for 
businesses (formerly Business Link)  
www.gov.uk

HM Revenue and Customs gives 
information on tax and online VAT 
services. 
www.hmrc.gov.uk

Visit Companies House for information 
on setting up a limited company. 
www.companieshouse.gov.uk

The Citizens Advice Bureau offers 
help on self-employment in England, 
Scotland, Wales and Northern Ireland. 
www.adviceguide.org.uk/index/
life/employment/self-employment_
checklist.htm

Basic information on different EU 
countries can be found at: 
www.europa.eu/youreurope/
business/index_en.htm

European Network of Safety and Health 
Professional Organisations 
www.enshpo.eu/home

International Labour Organisation  
www.ilo.org/global/lang--en/ 
index.htm

We’d like to thank the IOSH Consultancy Group for its 
valuable contribution in producing this guide. 

The Group also helped to prepare our ‘Getting help 
with health and safety’ guide, aimed at clients. You can 
download it at www.iosh.co.uk/consultanthelp.

February 2014

http://www.iosh.co.uk/groups/consultancy
http://www.iosh.co.uk/guidance
http://www.oshresearch.co.uk
http://www.hse.gov.uk/business/competent-advice.htm
http://www.hse.gov.uk/business/competent-advice.htm
http://www.cipd.co.uk/hr-resources/factsheets/self-employed-hr-consultant.aspx
http://www.cipd.co.uk/hr-resources/factsheets/self-employed-hr-consultant.aspx
http://www.cipd.co.uk/hr-resources/factsheets/self-employed-hr-consultant.aspx
http://www.gov.uk
http://www.adviceguide.org.uk/index/life/employment/self-employment_checklist.htm
http://www.adviceguide.org.uk/index/life/employment/self-employment_checklist.htm
http://www.adviceguide.org.uk/index/life/employment/self-employment_checklist.htm
http://www.europa.eu/youreurope/business/index_en.htm
http://www.europa.eu/youreurope/business/index_en.htm
http://www.enshpo.eu/home
http://www.ilo.org/global/lang--en/index.htm
http://www.ilo.org/global/lang--en/index.htm
http://www.iosh.co.uk/consultanthelp


IOSH is the Chartered body for health and safety 
professionals. With more than 42,000 members 
in 100 countries, we’re the world’s largest 
professional health and safety organisation.

We set standards, and support, develop and 
connect our members with resources, guidance, 
events and training. We’re the voice of the 
profession, and campaign on issues that affect 
millions of working people. 

IOSH was founded in 1945 and is a registered 
charity with international NGO status.
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coping in the classroom –
an occupational health
risk for teachers
Project summary



IOSH, the Chartered body for health and safety professionals, is

committed to evidence-based practice in workplace health and

safety. As part of our work as a ‘thought leader’ in health and

safety, we maintain a Research and Development Fund to support

research, lead debate and inspire innovation.

In this document, you’ll find a summary of the study we carried

out with the educational community, ‘Coping in the classroom –

an occupational health risk for teachers’. The report focuses on

the issues and support requirements of educational staff working

with students who have health, behavioural, emotional or

transient needs. It is part of a suite of activities centred on

improving workplace health. 

www.iosh.co.uk/researchanddevelopmentfund 

Our research and development programme
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Coping in the classroom

What’s the problem?
Teaching can be a rewarding but challenging profession.
Pupils have different experiences and abilities, and come from
various backgrounds. Therefore it’s particularly challenging for
teachers not only to educate pupils, but also to control
behaviour, maintain a positive learning environment and
ensure students’ health, safety and wellbeing. 

A growing number of pupils have special educational needs
(SEN*). There are nearly 1.5 million pupils (almost 18 per
cent) without assessments in mainstream schools alone.** In
addition, stress is consistently found to be the main cause of
work-related illness in the education sector.† So we were
interested in exploring the support and resources available
to teachers.

The most common type of issue among pupils with SEN in
primary schools is speech, language and communication (24
per cent), while in secondary schools it is moderate learning
difficulties (almost 22 per cent). However, this group of
pupils also includes those with physical disabilities and
chronic medical conditions.

With help from the IOSH Education Group and the Child
Safety Education Coalition (CSEC‡), we carried out a scoping
study to find out more about the type of support teachers
would find useful. The project had three main goals:
- to clarify what aspects of coping in the classroom could

be a source of stress for teachers
- to clarify with the educational community whether a free

resource addressing issues with students with health,
behavioural, emotional or transient needs was needed
and would be useful

- to identify what form such a resource should take.

* SEN refers to pupils with learning difficulties or disabilities that make it
harder for them to learn or access education than most children of the
same age.

** http://www.education.gov.uk/rsgateway/DB/SFR/s001007/
sfr14-2011v2.pdf

† http://www.hse.gov.uk/statistics/causdis/stress/index.htm

‡ CSEC has been disbanded and now forms part of the Learning About
Safety by Experiencing Risk Alliance.
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What did we do?
The project involved running a focus group followed by
two workshops.

Focus group
Teachers from primary and secondary schools were invited
to attend through the Heads, Teachers and Industry (HTI)
organisation. A semi-structured format was chosen for the
focus group, consisting of case studies and questions (see
Table 1). This helped encourage the supply of rich
information, gave participants freedom to speak and share
their views. It enabled a more flexible approach to guiding
the discussion and getting the greatest amount of relevant
information. 

Eight teachers, who worked in mainstream or SEN provision
or both, participated in the focus group. They were divided
into two groups, both of which took part in four sessions.
At the end of the focus group sessions, the transcripts of
the discussions were analysed qualitatively.

Workshops
Two workshops, attended by 28 participants, were then
held at the Association of Colleges (AoC) conference* to
see whether participants could identify with the key issues
emerging from the focus group.

* AoC Annual Health & Safety Conference 2011, Thursday 9 June, The
International Centre, Telford
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Session Activity

Session A Participants were given several scenarios featuring: 
- two behavioural problems (ADHD and Cerebral Palsy)
- an example of a transient family problem
- an emotional problem associated with teenage

pregnancy
- health problems (diagnosed and undiagnosed deafness) 
- emergencies in the classroom (epilepsy, peanut allergy

and asthma).

Participants were divided into two groups and asked to
consider the scenarios individually, think about what they
would do and how it could affect the class. Views were then
shared and discussed within the individual groups and with
the group as a whole.

Session B Participants were asked to consider the question, ‘have you
come across a situation that has caused you concern?’ They
added their experiences to four flip charts headed: 
- health
- behavioural
- emotional
- transient needs.

Session C Participants were asked, ‘with hindsight, what would have
helped you with this issue?’ They looked at the flip charts
and considered the question before using Post-it notes to
add their ideas to the flip charts.

Session D A group discussion considered a number of questions:
- what would you like to see included?
- what form should a resource take?
- is there any other resource you would find useful?
- what are the health and wellbeing issues facing teachers

and how are these impacting on staff effectiveness?

Table 1
Focus group sessions
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What did our researchers find out?
The focus groups enabled members to reflect on and discuss
their experiences. Participants identified the issues they found
stressful and what kind of resources they would find useful. 

The following issues emerged from the data:
- conflicts when using personalised teaching – the need to

acknowledge different learning styles and include more
kinaesthetic learning was often met with a lack of
understanding when trying to implement new
approaches

- difficulties faced by newly qualified teachers and the
need to promote resilience

- administrative delays in getting the necessary services or
equipment

- the school-family interface, which included issues about
children as carers, drug and alcohol abuse, risk-averse
parents and lack of communication between children
and their families

- bullying and fighting fuelled by ‘Facebook’
- violence faced by teachers and sometimes uncertainty

about how to intervene
- problems faced by some teachers in coping, particularly

when dealing with vulnerable and dysfunctional families
- fear that asking for help in coping would be seen as a

sign of weakness
- bureaucracy and paperwork associated with risk

assessment, not only for school trips but also within the
school: participants felt that there was no focus on
significant risks or on the benefit of taking the risk.

What could help?
Focus group participants felt that it was important for
teachers to ask for help if they couldn’t cope, and for help
to be available from school special educational needs
coordinators (SENCOs), behavioural coordinators, teaching
assistants, managers and educational psychologists.
However, they felt that the best solutions come from within
the school: a classroom practitioner rather than a non-
teaching SENCO. Participants felt that in an individual case,
the solution should come from the teacher concerned rather
than be imposed by the head.

Group members commented that, unlike social care or
health, education has no supervision model for working
with vulnerable families and that, after attending case
conferences, teachers could feel low. Peer mentoring and
coaching may help teachers in this situation.

Teacher wellbeing and ways to build up resilience were seen
as important issues, especially because of teachers leaving
the profession early in their career and the high level of
sickness absence. Participants felt that the selection
procedure for those planning to teach needed to focus
more on teaching skills. Placements could help trainee
teachers to experience diverse educational processes. For
aspiring teachers the chance to do a placement before they
decided to start teacher training could be useful. Coaching
and mentoring were seen as vital, but there was a problem
in getting teachers to admit they needed help before they
became ill.
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Extending the discussion?
Workshops were held to see whether participants could
identify with the key issues emerging from the focus group.
All but one of the 28 participants said they identified with
the issues raised in the focus group. 

However, challenging behaviour in colleges was less about
classroom management and more about behaviour outside
the classroom, such as ignoring policies and procedures.
Particular stressors in colleges included:
- Disruption from students using mobile phones or

wandering around during lessons or sitting in corridors
- Mental health issues (caused or exacerbated by alcohol,

drugs and pressures from home)
- Anger management issues and a lack of respect
- Conflict between community groups which had arisen

from outside the college.

Health and wellbeing in colleges
Occupational health provision was available at most colleges
for staff. However, colleges varied in their attitude to
counselling with some only providing counselling to
students. Some colleges provided ‘clubs’ with an
occupational nurse and wellbeing clinics each year. However,
these didn’t necessarily reach the staff they were aimed at.

Colleges tended to be funded and focused on looking after
students, not staff, and this meant that wellbeing was often
approached on a reactive basis. In some colleges there was
a reluctance to use the word ‘stress’ and work-related stress
was only recorded if it appeared on a fit note as a reason
for absence.

Participants discussed ways to cope with these issues,
including resources such as training and advice for teachers,
helping all staff to be involved in the risk assessment process
and encouraging health and safety managers to contribute
to stress management and wellbeing issues. 

A useful resource for teachers
The discussions enabled the researchers to identify a number
of possible resources that could help teaching staff at schools
and colleges. It was felt that a simple, yet interactive website
for teachers or student teachers would be useful, featuring
scenarios or case studies and ideas for good practice.

Topics could include:
- strategies for coping with change
- developing emotional intelligence
- helping people cope with colleagues having a bad day
- information on occupational health.
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What does the research mean?
- School and college staff face a wide variety of

challenges in teaching students with SEN.
- Approaches and resources to help teaching staff cope

with those challenges vary between schools and
colleges.

- There is a lot of information available, but the
mechanism for communicating it to teachers, leaders
of teachers or senior leaders could be improved.

- Different attitudes to staff wellbeing and a lack of
guidance on how to cope with different situations can
be a cause of stress among teaching staff.

- Leadership and culture play a vital role in supporting
teachers.

- An accessible resource would be useful in providing
guidance for teaching staff in coping with the needs of
students with SEN.

- Schools and colleges could benefit from adopting a
sensible risk assessment approach.

Don’t forget...
Like most studies, this one had some limitations. The focus
groups took a qualitative approach and explored the views of
a small number of participants in depth. So while it is
difficult to generalise the conclusions from the study, it does
highlight aspects for further research.

It is important to bear in mind that the information gathered
was self-reported and participants used were not randomly
selected. A common problem with this is that it introduces
potential problems of bias. Although the workshop involved
a larger sample group of 28, the participants had opted to
attend, making it again a self-selected approach.

Lastly, the data analysis was carried out by a sole researcher,
which could lead to interpretation bias. However, this also
allows greater consistency, and the key issues emerging from
the focus group were triangulated by the data emerging
from the workshop.
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What’s next?
IOSH believes that it will be useful to produce a resource to
assist teachers, but there are other areas where we can
contribute:
- providing a health and safety course for those involved in

inspection of schools and colleges
- providing resources to schools on sensible risk

assessment
- targeting college managers, school heads and governors

about wellbeing issues
- helping health and safety managers in colleges to

contribute to the health and wellbeing agenda.

Our summary gives you all the major findings of the
project report by IOSH. You can download this and other
reports free from www.iosh.co.uk/researchreports
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IOSH is the Chartered body for health and safety
professionals. With nearly 40,000 members in 85
countries, we’re the world’s largest professional
health and safety organisation.

We set standards, and support, develop and
connect our members with resources, guidance,
events and training. We’re the voice of the
profession, and campaign on issues that affect
millions of working people. 

IOSH was founded in 1945 and is a registered
charity with international NGO status.

Institution of Occupational Safety and Health
Founded 1945
Incorporated by Royal Charter 2003
Registered charity 1096790



Free IOSH 
resources



The Institution of Occupational Safety 

and Health publishes many free documents. 

All our materials are available as hard 

copies or to download from www.iosh.

co.uk/freeguides.

 

Here, you’ll fi nd details of all our current 

technical and management guides and 

research summaries, as well as our Safe 

Start Up series and online tools.
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Information guides

Business risk management helps health 
and safety professionals understand the 
concept of business risk management 
and where managing health and 
safety risks sits in the business risk 
framework. It encourages practitioners 
to use this knowledge to influence the 
decision-making process.
www.iosh.co.uk/businessrisk

A healthy return provides a grounding 
in rehabilitation and return-to-work 
issues, and includes a work adjustment 
assessment tool. A wide range of 
professionals, including managers and 
human resources personnel, will find it 
useful. 
www.iosh.co.uk/healthyreturn

Joined-up working covers key issues 
that are relevant to organisations 
considering integrating their 
occupational safety and health 
management system with other 
management systems.
www.iosh.co.uk/joinedup

Working well promotes a holistic, 
proactive approach to managing health 
and wellbeing at work. It aims to 
encourage specialists to work together 
to reduce sickness absence through 
strategic approaches. 
www.iosh.co.uk/workingwell

Looking for higher standards outlines 
how to set up a behaviour-based 
safety programme using observation, 
intervention and feedback.
www.iosh.co.uk/behavioural

Out of site, out of mind? provides 
advice on the safety requirements of 
working remotely. It includes a tool 
that can be used to assess remote 
workers.
www.iosh.co.uk/teleworking 

We provide either operational or strategic corporate 
guidance on a range of health and safety issues.
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Global best practices in contractor 
safety highlights client and contractor 
practices that lead to good health and 
safety performance. Published jointly 
with the American Society of Safety 
Engineers.
www.iosh.co.uk/globalbest

Learning the lessons helps organisations 
respond to ‘hazardous events’. The 
advice given covers fatalities, exposure 
to life-threatening health hazards, high 
rates of chronic ill health problems, 
as well as less serious events with the 
potential for major loss.
www.iosh.co.uk/learningthelessons

Making a difference is a guide to 
environmental management for 
occupational safety and health 
practitioners. It highlights the skills 
practitioners need for successful 
environmental management.
www.iosh.co.uk/enviromgnt 

Safety without borders covers issues 
that should be considered when 
employees travel abroad for work. It 
contains an action plan and associated 
guidance notes.
www.iosh.co.uk/globalvillage  

Setting standards in health and safety 
aims to help raise health and safety 
performance across all employment 
levels and sectors by outlining the 
competences that staff need, and how 
they can be developed.
www.iosh.co.uk/standards  

Reporting performance is aimed at 
those responsible for reporting their 
organisation’s health and safety 
performance. Key issues covered 
include using annual reports as a 
vehicle to describe the organisation’s 
risk profile and performance.
www.iosh.co.uk/performance 

Information guides
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Promoting a positive culture provides 
an overview of the subject, as well 
as indicators and tools that can be 
used to improve safety culture and 
behaviour.
www.iosh.co.uk/positiveculture

Systems in focus explores what 
occupational safety and health 
management systems can offer 
organisations. It covers the core 
elements of ‘plan, do, check and act’ – 
the principle of continual improvement.
www.iosh.co.uk/systems 

Consultancy – good practice guide is 
aimed at IOSH members who work 
as consultants or are thinking of 
becoming consultants. It covers good 
practice and how to set up and run a 
consultancy.
www.iosh.co.uk/goodpractice 

Getting help with health and safety 
outlines the key steps to consider when 
engaging with a health and safety 
consultant.
www.iosh.co.uk/gettinghelp

More information
If you have any comments or questions about our 
information guides, or would like to order free hard 
copies, please contact the Research and Information 
Services team at researchandinformation@iosh.co.uk or 
on +44 (0)116 257 3199. 
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Research summaries

The impact of expert health and 
safety advice describes the relationship 
between competent health and 
safety advice and health and safety 
performance in the construction 
industry.
www.iosh.co.uk/safetyperform

The impact of health and safety 
management examines how proactive 
health and safety management affects 
organisations and the people who 
work for them.
www.iosh.co.uk/impmanagement

Safety culture, advice and performance 
looks at the relationships between 
corporate safety culture, competent 
advice and safety performance.
www.iosh.co.uk/safetyculture

Measuring heat stress in industry 
examines the use of infrared 
thermometry of tympanic temperature 
to determine core body temperature in 
industrial conditions. It includes a good 
practice guide on managing heat stress 
in the workplace.
www.iosh.co.uk/bodytemp

Workplace health issues focuses on 
the workplace health issues that 
should be targeted in education and 
training schemes for health and safety 
professionals.
www.iosh.co.uk/ 
practitionertraining

Factors affecting the supervision of safety 
explores the factors that influence 
supervisors’ engagement in active 
safety leadership and how other 
workers may affect these influences.
www.iosh.co.uk/supervisors

What is a good job? examines the 
importance of different factors in 
the relationship between work and 
wellbeing.
www.iosh.co.uk/goodjob

Unacceptable behaviour, health and 
wellbeing at work looks into bullying 
and violence in the workplace and their 
effect on employees’ health. It also looks 
at factors that might stop unacceptable 
behaviour or limit its impact.
www.iosh.co.uk/bullying

Our summaries give you all the major findings of the independent projects we commission.  
To read about the studies in more depth, you can download the free full reports from www.iosh.co.uk/
researchreports.
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How supply chains influence health 
and safety at work looks at the role of 
supply chains in influencing health and 
safety management and standards in 
supplier organisations.
www.iosh.co.uk/supplychains

Work-related road safety reviews the 
effectiveness of different approaches 
to informing businesses about how to 
reduce work-related road risk. 
www.iosh.co.uk/roadsafety

The health, safety and health promotion 
needs of older workers covers current 
and recent international research on the 
subject, and includes a guide to good 
practice.
www.iosh.co.uk/olderworkers

Teaching health and safety in 
undergraduate engineering courses 
examines the health and safety training 
needs of undergraduate engineers 
and how training materials could 
be structured and packaged for use 
in universities and other learning 
environments.
www.iosh.co.uk/teachinghs

Using pictures in training describes how 
pictorial aids in occupational safety 
and health training may improve 
competence and behaviour among 
migrant workers in the construction 
industry. 
www.iosh.co.uk/pictraining

Working voices highlights voice 
use and the impact of vocal and 
communication demands in the call-
centre industry in the UK and Ireland. 
It includes some good practice tips 
to manage vocal health, safety and 
performance in the workplace.
www.iosh.co.uk/workingvoices

Coping in the classroom focuses on 
the issues and support requirements 
of educational staff working with 
students who have behavioural, health, 
emotional or transient needs.
www.iosh.co.uk/coping

Safety and communication initiatives 
at the Olympic Park describes the 
findings of a study which evaluates 
the effectiveness and impact of safety 
initiatives and communications at the 
London 2012 Olympic and Paralympic 
Games construction project.
www.iosh.co.uk/olympicpark
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The limits of influence looks at factors 
that positively influence the way health 
and safety is managed by suppliers 
in the construction and merchant 
shipping sectors.
www.iosh.co.uk/limits

Sound foundations reviews the 
literature on rule and procedure 
management, giving guidance to  
help businesses make their safety rules 
more effective and efficient.
www.iosh.co.uk/rulesandprocedures

Research summaries

Annual Competition
We commission a range of projects to establish evidence 
for health and safety policies and practice, as well as 
sponsoring organisations researching key issues. 
Please see www.iosh.co.uk/annualcompetition
for more details.

Building safely by design looks 
at the use of a virtual reality tool 
to investigate effective modes of 
interaction between designers and 
builders. 
www.iosh.co.uk/designsafely

Post retirement age workers and 
health and safety compares the safety 
experiences and practices of post 
retirement age workers with those of 
pre-retirement age workers. 
www.iosh.co.uk/postretirement 

Move more investigates the impact of 
behaviour change techniques on break 
taking behaviour at work, in an office 
environment. 
www.iosh.co.uk/movemore
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More information
If you have any comments or questions about our 
research summaries, or would like to order free hard 
copies, please contact the Research and Information 
Services team at researchandinformation@iosh.co.uk 
or on +44 (0)116 257 3199. 

R&D programme – what it means to you 
explains our research and development 
programme, and includes examples of 
projects that we‘ve funded.
www.iosh.co.uk/researchand 
 developmentfund

Responsible research, published in 
partnership with the Universities Safety 
and Health Association and others, aims 
to help anyone who needs to ensure 
good health and safety performance in 
a research environment.
www.iosh.co.uk/ushaguide
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More information
If you have any comments or questions about our Safe 
Start Up series, or would like to order free hard copies, 
please contact the Research and Information Services 
team at researchandinformation@iosh.co.uk or on 
+44 (0)116 257 3199. 

Safe Start Up

Our Safe Start Up series offers free,  
no-nonsense advice and guidance to  
new or established small businesses.  
The guides are all available to download 
at www.iosh.co.uk/safestartup.
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Risk assessment routefi nder is a simple 
guide to help businesses with the risk 
assessment process. This free tool uses 
a ‘sat nav’ approach to help you create 
a ‘risk map’ of your organisation.
www.ioshroutefi nder.co.uk

Web-based tools

More information
If you have any comments or questions about our web-
based tools, please contact the Research and Information 
Services team at researchandinformation@iosh.co.uk 
or on +44 (0)116 257 3199. 

Occupational health toolkit is a free 
online resource. It brings together 
information, guidance, factsheets, 
case studies, training materials, 
presentations and more to help you 
tackle occupational health problems 
such as occupational cancers, stress, 
musculoskeletal problems, skin and 
inhalation disorders, heart diseases, 
diabetes and stroke. 
www.ohtoolkit.co.uk

Wiseup2work is a unique information 
and activity hub for under-21s, 
teachers, training providers, youth 
workers and employees. If you’re a 
teacher looking for a free training 
programme, you can use our 
Workplace Hazard Awareness Course. 
The course has been developed by 
IOSH in partnership with the Health 
and Safety Executive, to get students 
ready for work experience and their 
fi rst proper job. 
www.wiseup2work.co.uk

OSH research community is a great 
tool for contributing towards your 
continuing professional development.
The contents of the website work on 
a ‘bring and share’ basis. Researchers 
and practitioners, wherever they’re 
based, are encouraged to contribute 
by uploading their work. Work can 
be published or unpublished, and 
range from a peer-reviewed journal 
paper to an evidence-based guide. 
www.oshresearch.co.uk

Information helpline
Our Research and Information Services team can help you 
with occupational safety and health advice, environmental 
issues and, if you’re a member, health, safety and 
employment law – a completely free service. Call the team
on +44 (0)116 257 3199 or email techinfo@iosh.co.uk.
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Campaign materials – Li£e savings

More information
If you have any comments or questions about our 
campaign materials, please contact the Campaigns team  
at campaigns@iosh.co.uk or on +44 (0)116 257 3258. 

Our Life Savings campaign – running  
in the UK and Ireland – showcases how 
good health and safety management 
saves lives and money. 

Go to www.iosh.co.uk/lifesavings  
to download case studies, guides and 
interactive tools to help you make the 
business case for health and safety 
in your organisation. To order hard 
copies, email campaigns@iosh.co.uk.
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Campaign materials – NO TIME TO LOSE

No Time to Lose
Cancer caused by work claims the lives 
of 666,000 people a year worldwide.
IOSH’s new campaign, No Time 
to Lose, aims to get carcinogenic 
exposure issues more widely 
understood and help businesses take 
action.

Go to www.notimetolose.org.uk to 
download free resources to help raise 
awareness and prevent carcinogenic 
exposures at work. Our materials are 
also available as free printed copies – 
email campaigns@iosh.co.uk.
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Campaign materials – NO TIME TO LOSE

No Time to Lose: Diesel engine 
exhaust fumes pack
Diesel exhaust fumes have now 
been classified as a definite human 
carcinogen. 

In Britain alone, more than 650 people 
a year die of lung or bladder cancer 
as a result of being exposed to diesel 
exhaust fumes at work. 

Download IOSH’s free pack on diesel 
engine exhaust emissions at  
www.notimetolose.org.uk. In the 
pack you’ll find: a factsheet, posters, 
presentations and hand-outs to help 
get the message accross.
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IOSH is the Chartered body for health and safety 
professionals. With more than 44,000 members 
in over 120 countries, we’re the world’s largest 
professional health and safety organisation.

We set standards, and support, develop and 
connect our members with resources, guidance, 
events and training. We’re the voice of the 
profession, and campaign on issues that affect 
millions of working people. 

IOSH was founded in 1945 and is a registered 
charity with international NGO status.

IOSH
The Grange
Highfield Drive
Wigston
Leicestershire
LE18 1NN
UK

t +44 (0)116 257 3100
www.iosh.co.uk

 twitter.com/IOSH_tweets
 facebook.com/IOSHUK
 tinyurl.com/IOSH-linkedin

Institution of Occupational 
Safety and Health
Founded 1945
Incorporated by Royal Charter 2003
Registered charity 1096790



getting help 
with health
and safety
Practical guidance on working
with a consultant
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Workers are your most valuable asset 
and you need to look after them. It 
makes good business sense – and it’s 
your legal duty to keep your people safe

If you have any comments or questions about this guide, 

please contact Research and Information Services at IOSH:

t +44 (0) 116 257 3100

researchandinformation@iosh.co.uk

www.iosh.co.uk/consultancygroup

mailto:researchandinformation%40iosh.co.uk?subject=
http://www.iosh.co.uk/consultancygroup
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To help you do this, you may need 
professional health and safety advice 

But where can you get it, and how do you 

know you’re getting good value? This guide 

answers these questions and more, helping 

you to make sure the health and safety 

adviser you choose has the right level of 

expertise and professional membership for 

you, your team and your business.

Why do you need help?
As an employer, you must “appoint one or more competent 
persons to assist” with health and safety – it’s the law. But 
that’s not the only reason to get advice. We know that 
you’re not in business to hurt people, and getting health and 
safety management right will help to protect your team. It 
also makes good business sense. Making people ill at work, 
injuring or even killing them, can be costly – not just in terms 
of business losses, but reputation damage too. Making sure 
you get good advice can save you money in the long run.

You can get advice in-house, from a professional outside 
your organisation, or a combination of both. What’s 
important is that it comes from someone who’s competent. 
If you need outside help, we recommend that you choose 
someone suitable from the Occupational Safety and Health 
Consultants Register (OSHCR), the UK government-recognised 
accreditation scheme. To find out more, visit www.oshcr.org.

When do you need help?
It’s usually best to get someone in-house to deal with 
health and safety, as they’ll know a lot about your 
business and operations. Find out how to get the right 
person for the job by having a look at www.iosh.co.uk/
thebestpeople.aspx, or by downloading the free 
IOSH guide, ‘Setting standards in health and safety – 
raising performance through training and competence 
development’, from www.iosh.co.uk/standards. 

Of course, in small organisations, it’s not always possible to 
get someone internal to look after health and safety. And 
even if you have in-house help, getting independent advice 
from an external consultant can be invaluable, whatever the 
size of your organisation. 

There could also be times when you need help to cover areas 
outside the skills, experience or resources of your 
in-house team. For example, if you want to: 
- introduce new products, processes or procedures
- give your staff training
- investigate incidents
- have an independent audit carried out
- use chemicals safely
- test samples  – say, for asbestos or legionella. 

For some pointers on getting outside health and safety 
advice, have a look at ‘Questions to ask yourself’ on 
pages 06–07.

http://www.oshcr.org
http://www.iosh.co.uk/thebestpeople.aspx
http://www.iosh.co.uk/thebestpeople.aspx
http://www.iosh.co.uk/standards
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Who can help you?

Before you begin looking for a consultant, you first have to 
decide what sort of consultant you need. For example, you 
may need someone to help you with general health and 
safety management, or you may need a specialist to deal 
with a specific issue. 

Specialist health and safety consultants can advise you  
on a wide range of issues, including:
- dealing with harmful substances, from asbestos to  

clinical waste

- health problems
- legal questions and challenges
- noise and vibration problems
- policies and procedures 
- designing a safe workplace
- sample testing 
- stress and strains
- helping people back to work after they’ve been off with a 

serious injury or illness.

Competence and suitability 
Consultants need to be competent to do the work they 
carry out. ‘Competence’ is a mixture of experience, skills, 
knowledge and qualifications in the service that a consultant 
is offering, as well as the employment sector they work in.

You can check a consultant’s competence by asking 
them what qualifications, experience and professional 
membership they have. If you’re hiring the services of a 
consultancy with a large team, make sure you check the 
credentials of the person who’ll actually be carrying out the 
work. You should also check whether the consultancy has 
enough resources for your project. 

Whether you’re looking for general health and safety 
guidance or advice on complex, strategic or high-risk 
situations, we recommend you consider a Chartered 
Safety and Health Practitioner (CMIOSH or CFIOSH). The 
consultant you choose also needs to have experience of 
your sector. Depending on the work you need help with, 
they may have to have specific qualifications relevant to 
the sector or project, too. Visit www.oshcr.org to get 
the details of accredited Chartered Safety and Health 
Practitioners, as well as those in other professional bodies 
who have accredited consultant members. You can use 

OSHCR’s free online client ‘matching service’ to find an 
accredited consultant for the work you have in mind. 
It’s important to remember that accreditation applies to 
individuals only, not consultancy organisations and those 
who work for them. For more information about the 
experience, skills and qualifications our members must 
have, visit www.iosh.co.uk/thebestpeople.aspx.

You should ask consultants for references and examples of 
work they’ve completed that are similar to yours, or work 
they’ve carried out in your industry. You could also talk 
to their previous clients to find out if they would use the 
consultant again and how they rate their performance.

It’s essential that the consultant you appoint has the correct 
level of insurance, including professional indemnity. In 
fact, this is a requirement if they are to be included on the 
OSHCR Register. So, check that their insurance covers the 
work they’re offering to do for you. If, for example, you’re 
looking for help from an asbestos consultant, it’s important 
that they’re insured to give this advice. 

Because you’ll be working closely with the consultant, arrange 
face-to-face meetings with all prospective candidates before 
you decide on who you want to do your work.

http://www.iosh.co.uk/thebestpeople.aspx
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Where do you go?

As the world’s largest body for health and safety 
professionals, IOSH has worked with the HSE and other 
bodies to set up the OSHCR.

- To find out more about the Register and how you can 
find the health and safety consultant that’s right for your 
business, visit www.oshcr.org.

Other professional bodies have members who offer services 
for specific specialist areas. These include:
- the British Occupational Hygiene Society, which has a 

Directory of Occupational Hygiene Consultants –  
www.bohs.org

- the Institute of Acoustics, which can link you up with a 
noise engineer – www.ioa.org.uk 

- the Chartered Institute of Environmental Health, which 
can put you in touch with an environmental health officer 
– www.cieh.org. 

You may also be able to find a consultant by contacting your 
trade association, or through a personal recommendation.

For a fuller list of specialists, what they do and their relevant 
professional bodies, have a look at ‘Who to go to’ on pages 
08–09. 

It’s worth remembering that, as well as having entry 
requirements that members must meet, professional 
bodies such as IOSH enrol their members on Continuing 
Professional Development programmes to keep skills, 
knowledge and expertise up to date. Our members also 
have to comply with a strict code of conduct. With these 
safeguards in place, you can be confident that when you 
hire the services of a consultant with the appropriate level of 
professional body membership, you’re taking on someone 
with high standards of professional practice. 

Once you’ve decided on the type of help you need and 
identified sources of competent advice, you’re now in 
a position to begin the process of choosing the right 
consultant for you and your organisation.

When you select a consultant, make sure they improve your 
health and safety management system (if you already have 
one). Be careful that you don’t end up paying for a generic 
‘package’ of information, a set of risk assessments that 
aren’t tailored to your circumstances, or just a health and 
safety manual. One size doesn’t fit all. Any information the 
consultant gives you should be specific to you. You should 
look beyond general information that will merely help you 
‘tick the box’ if an inspector calls or an insurer asks for it. 
You need practical, proportionate and customised ways to 
manage your risks effectively and improve the health and 
safety of your business.

Step 1: Develop your brief

- Write down what you need and discuss it with other 
people in your organisation. Once you’re clear about 
what your objectives are and what your timetable is, 
use your notes as a blueprint to brief your prospective 
consultants.

- Be open-minded. Once you’ve told prospective 
consultants what you need, you may find that there 
are alternatives that you hadn’t thought of, or that 
you’ve focused on the symptom rather than the cause. 
Remember – part of the consultant’s role is to give you 
a vital outsider’s view.

Choosing and hiring a 
consultant

http://www.oshcr.org
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Step 2: Define the scope of project and tender work

- Scope: define the work you need doing – list the 
outputs, milestones and standards you need, and any 
budget, time or other constraints.

- Type of help: develop a list of competences, skills 
and resources you need from a consultant – read 
‘Competence and suitability’ on page 02 and 
‘Questions to ask yourself’ on pages 06–07. If it’s 
general health and safety management you need 
help with, visit www.oshcr.org. Alternatively, contact 
one of the organisations or trade bodies dealing with 
specialist areas – have a look at ‘Who to go to’ on 
pages 08–09.

- Communicate: take time to brief prospective 
consultants properly on a one-to-one basis so that 
they fully understand what you need.

- Compare: invite more than one consultant to tender 
and interview, even if you like the first one, so you can 
compare their approaches and credentials. 

- Proposals: allow enough time for consultants to 
prepare their tender proposals, according to the size 
and complexity of the project.

- Clarify: ask each consultant to give you a presentation 
on what they can offer you and their tender proposals, 
so that everyone is clear about what’s needed and 
what’s to be delivered. 

- Trust: remember, for all projects, especially if the project is 
likely to be long term or involve major change or sharing 
sensitive information, you and your staff need to develop 
trust and rapport with the consultant you choose.

Step 3: Consider value

Once the consultants have given you their list of fees, make 
sure you’re comparing like with like. If you’re in doubt, 
check that the consultants understand what you need and 
ask them how their proposal is structured – how much 
time they’ve budgeted for, if they’ll have other expenses in 
addition to a daily rate, and if they charge VAT.

If you want to introduce a programme of continual health 
and safety improvements, check with the consultant about 
the number of days each month or quarter they intend 
to provide a service to you, and what they’ll charge – say, 
a fixed daily rate or monthly fee. This type of ongoing 
support – often where an organisation doesn’t have in-
house competent help – may have no specific end-point, 
and you should agree review dates to make sure that the 
service your consultant is providing meets your needs.
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Step 4: Appoint and agree terms

Once you decide which consultant you want, you need 
to agree business terms and decide whether you want 
a written contract or agreement – you may need to get 
legal advice. Your consultant may have standard contract 
conditions, but make sure you review them before you 
enter into a contract. Agree any changes to standard 
conditions before you sign – don’t simply delete clauses. 

You may prefer to use your own organisation’s standard 
terms. Here, make sure the contract is relevant to the type 
of work, uses defined and objective terms, and avoids 
subjective measures of performance such as ‘satisfaction’.

Remember to include a schedule in the contract or 
agreement, detailing the agreed outputs, cost, timescale 
and payment terms. This will need updating if changes or 
‘extras’ have been agreed.

You should check the consultant has enough and the 
correct type of insurance cover for the work. And you 
also need to address intellectual property rights issues, 
both current and those that emerge during the project. 
Some consultants like to keep ownership of tools and 
techniques, but you may want to own them if they relate 
specifically to your project.

Agree with your consultant a statement outlining the 
way the project will be carried out, including a plan, what 
they’ll deliver, and when. This may contain a ‘risk register’, 
detailing what the risks are, what could happen, how likely 
it is that something will go wrong, what to do if it does, 
how to prevent it and who’s responsible for which risks. 
In general, make sure that ‘ownership’ of a risk lies with 
whoever has the greatest ability to manage it.

Step 5: Review

Make sure you have a formal review once the work is 
complete so that you can assess how well it has gone. 
This may not be the final review, as you may have 
developed an ongoing relationship and want to continue 
the existing arrangement or start another project. Don’t 
be afraid to ask questions. Once you’ve studied any 
recommendations, you need to make sure you fully 
understand them and know how to implement them.

Remember...

Check that your consultant:
- is competent
- is a member of the right professional body,  

at the right level
- is experienced
- has references
- is insured

Make sure you:
- define the scope of the work 
- carry out interviews
- have a written agreement, including a timescale 
- agree terms and conditions, and outputs
- review progress
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Questions to ask yourself

What would I want a consultant to do? 
Different health and safety consultants will be able to take 
on a wide range of projects. Here are just some examples: 
- carry out an audit to see if you’re complying with the law 
- advise you on how to improve the effectiveness of your 

health and safety management 
- identify the hazards in your workplace and suggest ways 

of getting rid of or reducing them 
- carry out a sampling or other fact-finding exercise to see 

whether you need to do more to protect people
- advise you on particular issues, such as how to change a 

process to make it less hazardous
- carry out or help you with accident investigations 
- identify what training you need, and either give advice on 

or carry it out
- prepare a written report of their work and recommendations 

How specialised is the work – could I do any of it myself 
or within my team?
- Is there someone in-house with the competence and time 

to carry out the work? 
- Would it be better to give a member of staff the training 

to do the work, recruit a competent professional or call in 
outside help?

- Would it be best to have a combination of in-house 
advice and consultancy support?  

It’s worth thinking about the resources you’ll need to get the 
right member of staff trained or qualified, how long it will 
take, and the commitments they already have in the business. 

What type of help do I need? 
- a broad-based health and safety practitioner, with the 

appropriate skills, qualifications and experience? 
- a specialist in, for example, radiation? 
- an adviser, facilitator or a ‘doer’? Should the 

consultant be advising on what should be done, or 
working under my direction?

Not sure what you need?
If you know you need help with health and safety, but 
you’re not quite sure what to ask for, call our team for 
guidance on +44 (0)116 257 3199.
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Can the consultant or consultancy I’m thinking about 
hiring meet my needs? 
- Have I compared different consultants for suitability 

and value?
- Does the consultant who’ll do the work have the right 

knowledge, qualifications, skills, experience and level of 
professional membership?

- Are they a member of the government-recognised 
accreditation scheme, OSHCR?

- Do they have enough professional indemnity and public 
liability insurance? 

- Can they give me references for work they’ve completed 
that’s similar to my project?

- Do they have enough resources to carry out the work? 
- Can they complete the task in an acceptable timescale? 
- Will any of the work be subcontracted, and how will it 

be controlled? 

What should be covered in the agreement  
or contract with the consultant? 
- the detailed scope of the work 
- the basis for the fees, including dates for payment
- any possible conflict of interest 
- dates for completion of the work and a report, if that’s 

part of the project
- how any changes or new work identified during the 

project will be agreed
- terms and conditions of the agreement or contract 

Once I’ve received the consultant’s  
recommendation or report: 
- do I fully understand the results and recommendations? 
- do I know how to implement them? 
- can the consultant provide continuing support? 
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Who to go to

Here’s an alphabetical list of 

where you can get help. The list 

isn’t comprehensive, and apart 

from IOSH, the inclusion of an 

organisation doesn’t imply any 

endorsement by IOSH.

Building services engineers
Key areas
- air conditioning
- energy
- fire detection
- heating
- lighting
- plumbing
- refrigeration
- security
- ventilation

More information
- Chartered Institution of Building 

Services Engineers 
t +44 (0)20 8675 5211 
www.cibse.org

Doctors (occupational medicine)
Key areas
- diagnosis
- monitoring and treatment of 

occupational ill health
- disability and fitness for work 

assessments
- rehabilitation
- return to work and health 

promotion programmes

More information
- Faculty of Occupational Medicine 

t +44 (0)20 7317 5890 
www.facoccmed.ac.uk

- Society of Occupational Medicine 
t +44 (0)20 7486 2641 
www.som.org.uk 
admin@som.org.uk 

Environmental health 
practitioners 
Key areas
- food safety and hygiene
- enforcing environmental health 

legislation for local authorities
- advising public and private sector 

bodies on environmental health 
concerns and best practice

More information
- Chartered Institute of  

Environmental Health 
t +44 (0)20 7928 6006 
www.cieh.org 
info@cieh.org 

- Royal Environmental Health  
Institute of Scotland 
t +44 (0)131 225 6999 
www.rehis.com 
contact@rehis.com

Ergonomists
Key areas
- ergonomic design of equipment, 

tasks and systems

More information
- Institute of Ergonomics  

& Human Factors 
t +44 (0)1509 234904 
www.ergonomics.org.uk 
iehf@ergonomics.org.uk 

Health and safety practitioners 
Key areas
- occupational safety and health 

advice
- guidance on management systems 

(policy, strategy and best practice)
- risk assessment and effective 

controls
- audit
- inspection
- investigation
- benchmarking
- performance monitoring and 

analysis
- training

More information
- Institution of Occupational  

Safety and Health 
t +44 (0)116 257 3100 
www.iosh.co.uk 
enquiries@iosh.co.uk

- For information on finding a 
consultant, visit 
www.iosh.co.uk/
consultancygroup

- Occupational Safety and Health 
Consultants Register 
www.oshcr.org (free online 
resource)

http://www.cibse.org
http://www.facoccmed.ac.uk
http://www.som.org.uk
http://www.cieh.org
http://www.rehis.com
http://www.ergonomics.org.uk
http://www.iosh.co.uk
http://www.iosh.co.uk/consultancygroup
http://www.iosh.co.uk/consultancygroup
http://www.oshcr.org
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Noise engineers
Key areas
- specialist workplace noise risk 

assessment and control
- environmental noise measurement

More information
- Institute of Acoustics 

t +44 (0)1727 848195 
www.ioa.org.uk 
ioa@ioa.org.uk

Nurses (occupational health) 
Key areas
- occupational health monitoring and 

screening
- return to work assessments
- rehabilitation programmes
- injury treatment and counselling

More information
- Association of Occupational Health 

Nurse Practitioners (UK) 
t +44 (0)845 225 5937 
www.aohnp.co.uk 
admin@aohnp.co.uk

- Society of Occupational Health 
Nursing 
t +44 (0)20 7409 3333 
www.rcn.org.uk

Occupational hygienists 
Key areas
- measuring the significance of work-

related exposure to
 chemical
 biological
 physical
 ergonomic
 psychosocial health hazards.

- recommending controls

More information
- British Occupational Hygiene Society 

t +44 (0)1332 298101 
www.bohs.org 
admin@bohs.org 

Risk managers
Key areas
- risk management in

 industry
 commerce
 consultancy
 the public sector

- business continuity and contingency 
planning

More information
- Institute of Risk Management 

t +44 (0)20 7709 9808 
www.theirm.org 
enquiries@theirm.org

Other sources of information
Business Link 
www.gov.uk/business

Equality and Human Rights 
Commission
www.equalityhumanrights.com

European Commission
http://europa.eu/youreurope/
business 

European Network of Safety and 
Health Professional Organisations
www.enshpo.eu/home

Health and Safety Executive 
www.hse.gov.uk

Institution of Occupational Safety 
and Health
www.iosh.co.uk 

International Labour Organisation
www.ilo.org/global/lang--en/ 
index.htm

Scottish Centre for Healthy  
Working Lives
www.healthyworkinglives.com 

Trades Union Congress 
www.tuc.org.uk 

Workboost Wales
www.workboostwales.com 

February 2014

http://www.ioa.org.uk
http://www.aohnp.co.uk
http://www.rcn.org.uk
http://www.bohs.org
http://www.theirm.org
https://www.gov.uk/business
http://www.equalityhumanrights.com
http://europa.eu/youreurope/business
http://europa.eu/youreurope/business
http://www.enshpo.eu/home
http://www.hse.gov.uk
http://www.iosh.co.uk
http://www.ilo.org/global/lang--en/index.htm
http://www.ilo.org/global/lang--en/index.htm
http://www.healthyworkinglives.com
http://www.tuc.org.uk
http://www.workboostwales.com


IOSH is the Chartered body for health and safety 
professionals. With more than 42,000 members 
in 100 countries, we’re the world’s largest 
professional health and safety organisation.

We set standards, and support, develop and 
connect our members with resources, guidance, 
events and training. We’re the voice of the 
profession, and campaign on issues that affect 
millions of working people. 

IOSH was founded in 1945 and is a registered 
charity with international NGO status.
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The Grange
Highfield Drive
Wigston
Leicestershire
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t +44 (0)116 257 3100
www.iosh.co.uk

 twitter.com/IOSH_tweets
 facebook.com/IOSHUK
 tinyurl.com/IOSH-linkedin
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Getting help with 
health and safety
Practical guidance on working 
with a consultant

at the heart of
health and safety

    

http://www.iosh.co.uk/


www.iosh.co.uk/consultancy

Workers are your most valuable
asset and you need to look after
them. It makes good business sense
– and it’s your legal duty to keep
your people safe

http://www.iosh.co.uk/consultancy
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Why do you need help?

As an employer, you must “appoint one or more
competent persons to assist” with health and safety – it’s
the law. But that’s not the only reason to get advice. We
know that you’re not in business to hurt people, and
getting health and safety management right will help to
protect your team. It also makes good business sense.
Making people ill at work, injuring or even killing them,
can be costly – not just in terms of business losses, but
reputation damage too. Making sure you get good advice
can save you money in the long run.

You can get advice in-house, from a professional outside
your organisation, or a combination of both. What’s
important is that it comes from someone who’s
competent. 

When do you need help?

It’s usually best to get someone in-house to deal with
health and safety, as they know a lot about your business
and operations. Find out how to get the right person for
the job by looking at www.iosh.co.uk/getthebest. 

Of course, in small organisations, it’s not always possible
to get someone internal to look after health and safety.
And even if you have in-house help, getting independent
advice from an external consultant can be invaluable,
whatever the size of your organisation. 

There could also be times when you need help to cover
areas outside the skills, experience or resources of your 
in-house team. For example, if you want to: 
> introduce new products, processes or procedures
> give your staff training
> investigate incidents
> have an independent audit carried out
> use chemicals safely
> test samples – say, for asbestos or legionella. 

For some pointers on getting outside health and safety
advice, have a look at ‘Questions to ask yourself’ on 
page 07. 

To help you do this, you may need professional
health and safety advice. 

But where can you get it, and how do you know you’re getting good value?
This guide answers these questions and more, helping you to make sure the
health and safety adviser you choose has the right level of expertise and
professional membership for you, your team and your business.

http://www.iosh.co.uk/getthebest
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Who can help you?

Before you begin looking for a consultant, you first have to
decide what sort of consultant you need. For example, you
may need someone to help you with general health and
safety management, or you may need a specialist to deal
with a specific issue. 

Specialist health and safety consultants can advise you on
a wide range of issues, including:
> dealing with harmful substances, from asbestos to

clinical waste
> health problems
> legal questions and challenges
> noise and vibration problems
> policies and procedures 
> designing a safe workplace
> sample testing 
> stress and strains
> helping people back to work after they’ve been off

with a serious injury or illness.
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use the Register to find a consultant for the
work you have in mind. Have a look at
www.iosh.co.uk/consultancy for details. To
find out more about the experience, skills and
qualifications our members must have, visit
www.iosh.co.uk/membership and click on
the links in the right-hand panel.

You should ask consultants for references and
examples of work they’ve completed that are
similar to yours, or work they’ve carried out in
your industry. You could also talk to their
previous clients to find out if they would use
the consultant again and how they rate their
performance.

It’s essential that the consultant you appoint
has the correct level of insurance, including
professional indemnity. So, check that their
insurance covers the work they’re offering to
do for you. If, for example, you’re looking for
help from an asbestos consultant, it’s important
that they’re insured to give this advice. 

Because you’ll be working closely with the
consultant, arrange face-to-face meetings
with all prospective candidates before you
make a decision on which one you want to do
your work. Then you can make a shortlist.

Competence and suitability 

Consultants need to be competent to do the
work they carry out. ‘Competence’ is a mixture
of experience, skills, knowledge and
qualifications in the service that a consultant is
offering, as well as the employment sector
they work in.

You can check a consultant’s competence by
asking them what qualifications, experience
and professional membership they have. If
you’re hiring the services of a consultancy with
a large team, make sure you check the
credentials of the person who’ll actually be
carrying out the work. You should also check
whether the consultancy has enough resources
for your project. 

Whether you’re looking for general health and
safety guidance or advice on complex,
strategic or high risk situations, we
recommend you consider a Chartered Safety
and Health Practitioner (CMIOSH or CFIOSH).
The consultant you choose also needs to have
experience of your sector. Depending on the
work you need help with, they may have to
have specific qualifications relevant to the
sector or project too. Only Chartered Safety
and Health Practitioners can join our Register
of Health and Safety Consultants – you can

http://www.iosh.co.uk/consultancy
http://www.iosh.co.uk/membership
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Where do you go?

As Europe’s largest body for health and safety
professionals, IOSH can help you find a health and safety
consultant. We offer a free service that will link you with
an independent Chartered Safety and Health Practitioner
on our Register of Health and Safety Consultants. 

> To find out more about the Register and how you can
find the consultant that’s right for your business, visit
www.iosh.co.uk/consultancy.

Other professional bodies have members who offer
services for specific specialist areas. These include:
> the British Occupational Hygiene Society, which has a

Directory of Occupational Hygiene Consultants –
www.bohs.org

> the Institute of Acoustics, which can link you up with a
noise engineer – www.ioa.org.uk

> the Chartered Institute of Environmental Health, which
can put you in touch with an environmental health
officer – www.cieh.org. 

You may also be able to find a consultant by contacting
your trade association, or through a personal
recommendation.

For a fuller list of specialists, what they do and their
relevant professional bodies, have a look at ‘Who to go to’
on page 08. 

It’s worth remembering that, as well as having entry
requirements that members must meet, professional
bodies such as IOSH enrol their members on Continuing
Professional Development programmes to keep skills,
knowledge and expertise up to date. Our members also
have to comply with a strict code of conduct. With these
safeguards in place, you can be confident that when you
hire the services of a consultant with the appropriate level
of professional body membership, you’re taking on
someone with high standards of professional practice. 

Choosing and hiring a consultant 

Once you’ve decided on the type of help you need and
identified sources of competent advice, you’re now in a
position to begin the process of choosing the right
consultant for you and your organisation.

When you select a consultant, make sure they improve
your health and safety management system (if you already
have one). Be careful that you don’t end up paying for a
generic ‘package’ of information, a set of risk assessments
that aren’t tailored to your circumstances, or just a health
and safety manual. One size doesn’t fit all. Any
information the consultant gives you should be specific to
you. You should look beyond general information that will
merely help you ‘tick the box’ if an inspector calls or an
insurer asks for it. You need practical, proportionate and
customised ways to manage your risks effectively and
improve the health and safety of your business.

Step 1: Develop your brief

> Write down what you need and discuss it with
other people in your organisation. Once you’re
clear about what your objectives are and what
your timetable is, use your notes as a blueprint to
brief your prospective consultants.

> Be open-minded. Once you’ve told prospective
consultants what you need, you may find that
there are alternatives that you hadn’t thought
of, or that you’ve focused on the symptom
rather than the cause. Remember – part of the
consultant’s role is to give you a vital ‘outsider’s’
view.

http://www.iosh.co.uk/consultancy
http://www.bohs.org
http://www.ioa.org.uk
http://www.cieh.org
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Step 2: Define the scope of project and
tender work

> Scope: define the work you need doing – list the
outputs, milestones and standards you need, and
any budget, time or other constraints.

> Type of help: develop a list of competences,
skills and resources you need from a consultant –
read ‘Competence and suitability’ on page 03
and ‘Questions to ask yourself’ on page 07.
Then, contact IOSH or one of the organisations
or trade bodies dealing with specialist areas –
have a look at ‘Who to go to’ on page 08.

> Communicate: take time to brief prospective
consultants properly on a one-to-one basis so
that they fully understand what you need.

> Compare: invite more than one consultant to
tender and interview, even if you like the first
one, so you can compare their approaches and
credentials. 

> Proposals: allow enough time for consultants to
prepare their tender proposals, according to the
size and complexity of the project.

> Clarify: ask each consultant to give you a
presentation on what they can offer you and
their tender proposals, so that everyone is clear
about what’s needed and what’s to be delivered.

> Trust: remember, for all projects, especially if the
project is likely to be long term or involve major
change or sharing sensitive information, you and
your staff need to develop trust and rapport with
the consultant you choose.

Step 3: Consider value

Once the consultants have given you their list of fees,
make sure you’re comparing like with like. If you’re in
doubt, check that the consultants understand what
you need and ask them how their proposal is
structured – how much time they’ve budgeted for, if
they’ll have other expenses in addition to a daily rate,
and if they charge VAT.

If you want to introduce a programme of continual
health and safety improvements, check with the
consultant about the number of days each month or
quarter they intend to provide a service to you, and
what they’ll charge – say, a fixed daily rate or
monthly fee. This type of ongoing support – often
where an organisation doesn’t have in-house
competent help – may have no specific end-point,
and you should agree review dates to make sure
that the service your consultant is providing meets
your needs.
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Step 4: Appoint and agree terms

Once you decide which consultant you want, you
need to agree business terms and decide whether
you want a written contract or agreement – you
may need to get legal advice. Your consultant may
have standard contract conditions, but make sure
you review them before you enter into a contract.
Agree any changes to standard conditions before
you sign – don’t simply delete clauses. 

You may prefer to use your own organisation’s
standard terms. Here, make sure the contract is
relevant to the type of work, uses defined and
objective terms, and avoids subjective measures of
performance such as ‘satisfaction’.

Remember to include a schedule in the contract or
agreement, detailing the agreed outputs, cost,
timescale and payment terms. This will need
updating if changes or ‘extras’ have been agreed.

You should check the consultant has enough and the
correct type of insurance cover for the work. And you
also need to address intellectual property rights
issues, both current and those that emerge during
the project. Some consultants like to keep ownership
of tools and techniques, but you may want to own
them if they relate specifically to your project.

Agree with your consultant a statement outlining
the way the project will be carried out, including a
plan, what they’ll deliver, and when. This should
contain a ‘risk register’, detailing what the risks are,
what could happen, how likely it is that something
will go wrong, what to do if it does, how to prevent
it and who’s responsible for which risks. In general,
make sure that ‘ownership’ of a risk lies with
whoever has the greatest ability to manage it.

Step 5: Review

Make sure you have a formal review once the work
is complete so that you can assess how well it has
gone. This may not be the final review, as you may
have developed an ongoing relationship and want to
continue the existing arrangement or start another
project. Don’t be afraid to ask questions. Once
you’ve studied any recommendations, you need to
make sure you fully understand them and know how
to implement them.

Remember...

Check that your consultant:
> is competent
> is a member of the right professional

body, at the right level
> is experienced
> has references
> is insured

Make sure you:
> define the scope of the work 
> carry out interviews
> have a written agreement, including a

timescale 
> agree terms and conditions, and

outputs
> review progress
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Questions to ask yourself

What would I want a consultant to do?
Different health and safety consultants will be able to take
on a wide range of projects. Here are just some examples: 
> carry out an audit to see if you’re complying with the law 
> advise you on how to improve the effectiveness of your

health and safety management 
> identify the hazards in your workplace and suggest

ways of getting rid of or reducing them
> carry out a sampling or other fact-finding exercise to

see whether you need to do more to protect people
> advise you on particular issues, such as how to change

a process to make it less hazardous
> carry out or help you with accident investigations 
> identify what training you need, and either give advice

on or carry it out
> prepare a written report of their work and

recommendations 

How specialised is the work – could I do any of it
myself or within my team?
> Is there someone in-house with the competence and

time to carry out the work? 
> Would it be better to give a member of staff the

training to do the work, recruit a competent
professional or call in outside help?

> Would it be best to have a combination of in-house
advice and consultancy support?  

It’s worth thinking about the resources you’ll need to get the
right member of staff trained or qualified, how long it will
take, and the commitments they already have in the business. 

What type of help do I need: 
> a broad-based health and safety practitioner, with the

appropriate skills, qualifications and experience? 
> a specialist in, for example, radiation? 
> an adviser, facilitator or a ‘doer’? Should the consultant

be advising on what should be done, or working under
my direction? 

Can the consultant or consultancy I’m thinking about
hiring meet my needs? 
> Have I compared different consultants for suitability

and value?
> Does the consultant who’ll do the work have the right

knowledge, qualifications, skills, experience and level of
professional membership? 

> Do they have enough professional indemnity and
public liability insurance? 

> Can they give me references for work they’ve
completed that’s similar to my project?

> Do they have enough resources to carry out the work? 
> Can they complete the task in an acceptable timescale? 
> Will any of the work be subcontracted, and how will it

be controlled? 

What should be covered in the agreement or contract
with the consultant? 
> the detailed scope of the work 
> the basis for the fees, including dates for payment
> any possible conflict of interest 
> dates for completion of the work and a report, if that’s

part of the project
> how any changes or new work identified during the

project will be agreed
> terms and conditions of the agreement or contract 

Once I’ve received the consultant’s recommendations
or report: 
> do I fully understand the results and recommendations? 
> do I know how to implement them? 
> can the consultant provide continuing support? 

Not sure what you need?
If you know you need help with health
and safety, but you’re not quite sure what
to ask for, call our team for guidance on
+44 (0)116 257 3199.
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Who to go to

Here’s an alphabetical list of where you can get help. The
list isn’t comprehensive, and with the exception of IOSH,
the inclusion of an organisation doesn’t imply any
endorsement by IOSH.

Building services engineers
Key areas – air conditioning, energy, fire detection, heating,
lighting, plumbing, refrigeration, security and ventilation

> Chartered Institution of Building Services Engineers
www.cibse.org
t +44 (0)20 8675 5211

Doctors (occupational medicine)
Key areas – diagnosis, monitoring and treatment of
occupational ill health, disability and fitness for work
assessments, rehabilitation, return to work and health
promotion programmes

> Faculty of Occupational Medicine
t +44 (0)20 7317 5890
www.facoccmed.ac.uk

> Society of Occupational Medicine
t +44 (0)20 7486 2641
www.som.org.uk
admin@som.org.uk 

Environmental health practitioners 
Key areas – food safety and hygiene, enforcing
environmental health legislation for local authorities,
advising public and private sector bodies on environmental
health concerns and best practice

> Chartered Institute of Environmental Health
t +44 (0)20 7928 6006
www.cieh.org
info@cieh.org 

> Royal Environmental Health Institute of Scotland 
t +44 (0)131 225 6999
www.rehis.org
contact@rehis.com

Ergonomists
Key areas – ergonomic design of equipment, tasks and
systems

> The Ergonomics Society
t +44 (0)1509 234904
www.ergonomics.org.uk
ergsoc@ergonomics.org.uk

Health and safety practitioners 
Key areas – occupational safety and health advice,
guidance on management systems (policy, strategy and
best practice), risk assessment and effective controls, audit,
inspection, investigation, benchmarking, performance
monitoring and analysis and training

> Institution of Occupational Safety and Health
t +44 (0)116 257 3100
www.iosh.co.uk
enquiries@iosh.co.uk
‘Find a consultant’ – free online service
www.iosh.co.uk/consultancy

Noise engineers
Key areas – specialist workplace noise risk assessment and
control and environmental noise measurement

> Institute of Acoustics
t +44 (0)1727 848195
www.ioa.org.uk
ioa@ioa.org.uk 

http://www.cibse.org
http://www.facoccmed.ac.uk
http://www.som.org.uk
http://www.cieh.org
mailto:info@cieh.org
mailto:admin@som.org.uk
http://www.rehis.org
mailto:contact@rehis.com
http://www.ergonomics.org.uk
mailto:ergsoc@ergonomics.org.uk
http://www.iosh.co.uk
mailto:enquiries@iosh.co.uk
http://www.iosh.co.uk/consultancy
http://www.ioa.org.uk
mailto:ioa@ioa.org.uk
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Nurses (occupational health) 
Key areas – occupational health monitoring and
screening, return to work assessments, rehabilitation
programmes, injury treatment and counselling

> Association of Occupational Health Nurse Practitioners
(UK)
t +44 (0)845 225 5937
www.aohnp.co.uk
admin@aohnp.co.uk

> Society of Occupational Health Nursing
t +44 (0)20 7409 3333
www.rcn.org.uk

Occupational hygienists 
Key areas – measuring the significance of work-related
exposure to chemical, biological, physical, ergonomic and
psychosocial health hazards and recommending controls

> British Occupational Hygiene Society
t +44 (0)1332 298101
www.bohs.org
admin@bohs.org 

Risk managers
Key areas – risk management in industry, commerce,
consultancy and the public sector, business continuity and
contingency planning

> Institute of Risk Management
t +44 (0)20 7709 9808
www.theirm.org
enquiries@theirm.org

Other sources of information
Business Link 
www.businesslink.gov.uk

Equality and Human Rights Commission
www.equalityhumanrights.com

Health and Safety Executive 
www.hse.gov.uk 
www.hse.gov.uk/smallbusinesses/must/advice.htm

Institution of Occupational Safety and Health
www.iosh.co.uk

Scotland’s Health at Work
www.healthscotland.org.uk/hwl/about_shaw.cfm

Trades Union Congress 
www.tuc.org.uk

Workplace Health Connect
www.workplacehealthconnect.co.uk

We’d like to thank the IOSH Consultancy Group for 
its valuable contribution in producing this guide.

We welcome all comments aimed at improving the quality of
our guidance, including details of non-UK references and
good practices. Please send your feedback to the Director of
Technical Affairs at richard.jones@iosh.co.uk.

January 2008

http://www.aohnp.co.uk
mailto:admin@aohnp.co.uk
http://www.rcn.org.uk
http://www.bohs.org
mailto:admin@bohs.org
http://www.theirm.org
mailto:enquiries@theirm.org
http://www.businesslink.gov.uk
http://www.equalityhumanrights.com/en/Pages/default.aspx
http://www.hse.gov.uk
http://www.hse.gov.uk/smallbusinesses/must/advice.htm
http://www.iosh.co.uk
http://www.healthscotland.org.uk/hwl/about_shaw.cfm
http://www.tuc.org.uk
http://www.workplacehealthconnect.co.uk
mailto:richard.jones@iosh.co.uk
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Abstract

What makes organisations superior safety performers? The ‘Triple Ace Triangle’ theory suggests that
superior safety performers require: 

• management commitment and leadership
• worker engagement
• access to competent occupational safety and health (OSH) advice. 

This study investigated the relationship between competent OSH personnel and OSH performance in
construction. The study design included collecting data via a questionnaire and the Contractors
Health and Safety Assessment Scheme (CHAS) database. In total, data from 101 contractors were
used. OSH personnel were measured in terms of quantity and quality. The quality measure was based
on experience and qualifications, using a representative salary. OSH performance was measured using
the accident frequency rate (AFR). The OSH investment and OSH performance data were skewed,
which prevented the use of parametric tests, so Spearman’s rho, Mann-Whitney and Kruskal-Wallis
tests were used. Exponential curves for ‘OSH investment’ and ‘cost of accidents’ were produced for
cost–benefit calculations. 

An association was observed between investment in OSH personnel and OSH performance 
(r = 0.25, p = 0.011). The optimum OSH investment was found to be 0.1 per cent of turnover,
resulting in 0.03 per cent accident costs. Organisations with statistically significant differences in AFR
were: 

• those with internal OSH personnel (lower AFR) and those who only used external consultants
• those affiliated to an OSH professional body or organisation or with OSH personnel who were

members of an OSH professional body (lower AFR) and those with no such affiliations
• those with OSH personnel who provide training, vet sub-contractors, have environmental

responsibilities or have greater authority (lower AFR) and those who do not
• those with highly trained line managers (lower AFR) and those with less well-trained line

managers. 

The optimum OSH investment figure of 0.1 per cent of turnover should be treated as a minimum.
Investment in competent internal OSH personnel should be considered for construction organisations
with at least £4 million turnover. External consultants should be seen only as a supplement rather
than a replacement. However, increasing numbers of OSH personnel indefinitely will not reduce
accidents to zero; investment in OSH management will obviously need to be spent elsewhere. The
OSH function can be more effective if OSH personnel also participate in training and vetting sub-
contractors, if their remit includes environmental responsibilities and if they have increased authority. 

This study addressed one leg of the proposed ‘Triple Ace Triangle’ theory. A further study is
recommended, which encompasses all three legs, including management leadership and worker
engagement. The latter might also identify effective methods of engaging migrant workers. 

6 Cameron, Hare and Duff



Executive summary 

Introduction
The question of what makes certain organisations superior safety performers remains, largely, an
unanswered one. The ‘Triple Ace Triangle’ theory suggests that organisations with superior OSH
performance require three components: 

• management commitment and leadership
• worker engagement
• access to OSH advice. 

The aim of this study was to address the third component by investigating the relationship between
the provision and application of competent OSH personnel and OSH performance in construction
organisations. The underlying assumption – that greater investment in OSH personnel is associated
with improved OSH performance – is central to most literature on OSH performance but, strangely,
is not mentioned by the Health and Safety Executive (HSE) in its ‘excellence model’. The objectives of
the study were to:

• develop appropriate assessments of OSH personnel provision
• select appropriate measures of organisational OSH performance
• investigate and quantify any association between these two measures
• translate this association into a cost–benefit relationship
• investigate, classify and evaluate the organisational structures in which OSH personnel operate,

including any association with OSH performance.

Methods 
The study design included collecting data via a questionnaire survey and from the Contractors Health
and Safety Assessment Scheme (CHAS) database. Data from a total of 101 contractors were used for
analysis. These contracting organisations employed a total of 660 OSH personnel (internal and/or
external) and over 200,000 site workers, including subcontactors. 

OSH personnel were measured in terms of quantity and quality. The quantity measure was 1 unit per
full-time OSH practitioner, including a fractional count for part-time staff. A notional fraction of 0.1
was used for external consultants. This was based on an estimate of the actual time spent by
consultants working for construction organisations. 

The quality measure was based on the experience and qualifications of OSH practitioners. Average
salaries in relation to experience and qualifications were developed from existing survey data to
establish a representative salary incorporating both elements. A three-by-three matrix with a salary
representing each combination was the result. The quality measure was normalised by presenting it as
a percentage of turnover. 

OSH performance was measured using the accident frequency rate (AFR) for one full year.
Subcontractor numbers were included, but office staff were excluded for increased accuracy. The
calculation was thus: 

number of reportable accidents
x 100,000

average number employed 

The OSH investment and OSH performance data were skewed. This was expected, rather than being
the result of poor sampling. However, it also prevented the use of parametric tests, which are
considered more powerful than non-parametric tests. Nevertheless, parametric tests may have led to
misleading results. Spearman’s rho was used to test OSH investment with OSH performance using a 
5 per cent level of significance. Organisational factors were tested by comparing mean AFR.
Comparisons of two means were performed using the Mann-Whitney test. Comparisons of three or
more means were performed using the Kruskal-Wallis test, with post hoc Mann-Whitney tests and
Bonferroni adjustment for significance.

A cost–benefit relationship was developed with two elements – a cost for OSH investment and a cost
for accidents:

Superior safety performance: OSH personnel and safety performance in construction  7



• investment in OSH personnel was already calculated as a representative salary, being a percentage
of turnover

• accident costs, based on HSE research, were used for ‘major’ and ‘over-three-day’ accidents. These
were multiplied by the number of accidents experienced by each organisation before being
converted to a percentage of turnover.

Exponential curves for each element were produced using regression. Combining the values for each
produced a third curve which was then used to obtain an optimal measure of OSH investment.

All the data were entered into Microsoft Excel to calculate organisational measures of OSH
investment and OSH performance, before being transferred to a software package called Statistical
Package for the Social Sciences (SPSS). SPSS was then used to perform the statistical tests described
above.

Findings
A significant positive correlation was observed between investment in OSH personnel and OSH
performance (r = 0.25, p = 0.011). The OSH investment and accident cost curves, produced for the
cost–benefit analysis, had a coefficient of correlation of 0.26 and 0.60 respectively. The optimum
OSH investment was found to be 0.1 per cent of turnover, resulting in 0.03 per cent accident costs.

The following organisational factors were found to be significant (where m = mean):

• Organisations with internal OSH personnel had a lower AFR (m: 1,274) than those that used
only external consultants (m: 3,168). This difference was found to be statistically significant.

• Use of external consultants was concentrated among smaller organisations in the sample
(turnover less than £25 million). The difference in AFR was reduced when small organisations
were compared. However, a third category, ‘internal and external’, was ranked with the lowest
AFR for these smaller organisations. Therefore, smaller organisations (under £25 million
turnover) that employ a mixture of internal OSH staff and an external consultant tended to
perform best.

• Organisations affiliated to an OSH professional body or organisation or with OSH personnel who
were members of an OSH professional body had a lower AFR (m: 1,420) than those with none
(m: 2,622). This difference was found to be statistically significant.

• Organisations with OSH personnel that train their own staff in OSH had a lower AFR (m: 1,313)
than those that did not (m: 1,973). This difference was found to be statistically significant.

• Organisations with OSH personnel who vet (or assess) subcontractors had a lower AFR (m:
1,301) than those that did not (m: 3,106). This difference was found to be statistically significant.

• Organisations with OSH personnel who also had environmental responsibilities had a lower AFR
(m: 1,033) than those that did not (m: 1,880). This difference was found to be statistically
significant.

• Organisations with OSH personnel who had authority to give orders had a lower AFR (m: 745)
than those with personnel who merely gave advice (m: 1909). This difference was found to be
statistically significant.

• Organisations with OSH personnel who train, vet subcontractors, have environmental
responsibilities and have greater authority had a mean AFR of 520. However, at this level
numbers became too low to test for statistical significance.

• Line managers’ OSH training and qualifications were compared with average AFR. A three-point
ordinal scale was used to represent qualifications. The first (highest) band of qualification ‘OSH
NVQ 3 or above’ had the lowest AFR (m: 211). The second ranked band ‘SMSTS/MS (NVQ 2)’
had a higher AFR (m: 1,567). The third (lowest) ranked band ‘up to two days’ training’ had the
highest AFR (m: 1,825). The differences in AFR were statistically significant.

Conclusions and recommendations
• Investment in suitably experienced and qualified OSH personnel was associated with improved

OSH performance. The optimum OSH investment figure of 0.10 per cent of turnover should be
treated as a minimum. The mean AFR of those below the minimum was 2,279. The mean AFR of
those above the minimum was 1,219. This difference was found to be statistically significant.

• However, a full-time OSH practitioner was found to be more effective than merely relying on
external consultants (based on a turnover of at least £4 million), and should be considered as an
absolute minimum as turnover approaches £35 million. An external OSH consultant was found to
be an effective way to supplement an existing OSH member of staff, but relying on an external
consultant only was associated with a higher AFR.
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• Above average OSH training and/or qualifications for line managers were associated with the
lowest AFR averages. Conversely, lower levels of OSH training and/or qualifications for line
managers were associated with a higher AFR. This supports the case for increased OSH training
and/or qualifications for line managers. 

• In terms of OSH function, organisations with OSH personnel who train, vet subcontractors, have
environmental responsibilities, and have greater authority are associated with a lower AFR.
Therefore, these functions should be considered by OSH personnel if they do not already do so. 

• Having individual or institutional membership of an OSH professional body was also associated
with a lower AFR. 

The study had some limitations. Too many variables were identified to complete the full level of
statistical analysis desired, and more cases would have helped. The sample was positively skewed
towards a lower AFR (70 per cent below industry average, 30 per cent above). Finally, all costs used
should be considered indicative, and future studies, incorporating more detailed cost data, are
advised. 

Recommendations for improved industry practice
• Investment in a suitably experienced and qualified internal OSH practitioner should be considered

for construction organisations with at least £4 million turnover. External consultants should be
seen only as a supplement rather than a replacement. This level of investment should be seen as
an absolute minimum as turnover grows to around £35 million. 

• Investment in OSH personnel, for organisations with a turnover of £35 million or more, should
be at least 0.1 per cent of turnover. However, increasing numbers of OSH personnel indefinitely
will not reduce accidents to zero. A recommended maximum is not given, but investment in OSH
management will obviously need to be spent elsewhere.

• Investment elsewhere is recommended to provide improved OSH training and/or qualifications for
line management, and to enable OSH personnel or the organisation as a whole to attain
membership of OSH professional bodies. This is in addition to investment in those areas
traditionally associated with improved OSH, such as safety management systems, OSH
benchmarking and rewards, behavioural safety schemes and worker engagement.

• The OSH function can be more effective if OSH personnel also train, vet sub-contractors, have
environmental responsibilities and have increased authority (through access to senior
management). 

• OSH professional bodies could give consideration to measuring member organisations’ AFR,
which could in turn promote a reduction in AFR.

Recommendations for further academic study
• This study covers one leg of the ‘Triple Ace Triangle’. A further study is recommended that

encompasses all three legs, including management leadership and worker engagement. Such a
study could also identify effective methods of engaging migrant workers. 

• This study focused on OSH at organisational level. Individual characteristics of superior
performing OSH practitioners in relation to the Triple Ace Triangle should also be investigated.
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1 Introduction

1.1 General introduction
The Health and Safety Executive (HSE) has always sought to disseminate best practice in the
management of occupational safety and health (OSH) via publications, guides and codes of practice.1

The Department of Business, Enterprise and Regulatory Reform, through its various Constructing
Excellence initiatives,2 has also presented case studies of best practice organisations and benchmark
evidence to show improved health and safety performance. However, the question of what makes
these organisations superior OSH performers still remains unanswered.  

A useful starting point for assessing the processes that might improve OSH performance is the Triple
Ace Triangle model.3 The triangle suggests three factors are necessary (see Figure 1):

• management commitment and leadership
• worker engagement
• access to competent OSH advice.

‘Management commitment’ is probably the topic most widely covered by research in this area,4,5 with
the implementation of safety management systems being a prominent example of commitment.
However, ‘worker engagement’ and ‘access to competent OSH advice’ have not been researched to
the same extent, especially within the construction industry.6

Recently completed research investigating worker engagement, funded by the HSE, evaluated
approaches to and techniques of worker engagement that could be developed for the construction
industry to secure improved performance in a cost-effective manner.6 The main driver for this research
was the need to look at workforce involvement from a continuous improvement perspective rather
than the traditional compliance approach. Clearly, the outputs of the HSE project address one leg of
the Triple Ace Triangle. ‘Access to competent advice’ provides a framework for an organisation’s
provision of health and safety advice, the competence of the people giving that advice, and the
allocation of resources, including time, to such people. This is the focus of attention for the study
reported here. The outputs of the HSE project, coupled with the outputs anticipated from this study,
could potentially provide a framework showing what strategic metrics can be used to determine the
differences between those who perform best in health and safety and those whose record is less good.

Measuring what makes individual organisations in the construction industry superior performers has
been extensively investigated in the US,7–11 in order to identify the key factors in those organisations
which consistently outperform others. This research shows that attributes possessed by certain
organisations can be linked to superior performance. By contrast, there is little corresponding research
for the UK.12 The dearth of such studies in the UK may be due to the absence of workers’ compensation
insurance, which is used in the US as a mechanism to cover the financial risk from workers’ accidents
via an ‘experience modification rating’ (EMR). The EMR is based on the previous year’s accident claims
and directly affects the organisation’s insurance premium. Therefore, the business case for identifying the
optimum strategies for improved OSH performance in the US may be more obvious. 

Figure 1
The Triple Ace

Triangle3
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Construction was chosen as the environment for this study for three main reasons:

1. Construction has a poor history of OSH performance, accounting for around 30 per cent of all
fatal workplace accidents in the UK.13 It is an important candidate for improvement, highlighted
by the HSE’s allocation of resources to a separate construction division and by recent ‘health and
safety summits’. The construction industry is, potentially, a source of increased OSH professional
employment.

2. Because of the relatively high accident rates in construction, the inter-organisation and temporal
variability of OSH performance across the sector is almost certainly higher than in other
industries. Therefore, any measures of association between OSH performance and other factors
such as investment in OSH personnel will be more confidently established.

3. Using a single industrial sector with an easily defined and consistent environment will enable
conclusions to be drawn more easily, without having to account for the influence of cross-sector
differences.

Even with the high levels of OSH personnel employed in the construction industry, dedicated OSH
resources are not seen as necessary by many, especially small and medium-sized enterprises (SMEs),
where OSH is invariably managed by individuals in tandem with several other duties, if at all.14 There
is even a suggestion that OSH professionals may be too detached from the operational work of
organisations and that OSH would be better managed solely by production managers. The
integration of OSH management with a line management function is a perfectly reasonable pursuit.15

However, there is the danger that unscrupulous contractors may use this as a means to avoid the cost
of employing OSH personnel without actually providing properly trained and adequately experienced
line managers. 

This study has investigated OSH management and performance in UK construction organisations. It
has focused on the provision of personnel to undertake the OSH function in line with the triangle in
Figure 1. 

1.2 Aim and objectives
The aim of this study was to investigate the relationship between the provision and application of
OSH personnel and OSH performance in construction organisations.

The objectives of the study were to:

• develop appropriate assessments of OSH personnel provision, accommodating different levels of
competence through qualifications and experience

• investigate and select appropriate measures of organisational OSH performance
• investigate and quantify any association between the quantity of competent OSH personnel

resources provided by construction organisations and their OSH performance
• translate this into a cost–benefit relationship, assuming a measurable association was established,

to provide an economic argument for appointing or training OSH personnel
• investigate, classify and evaluate the variety of organisational structures in which OSH personnel

operate, and their consequent influence and authority, taking account of senior management and
other organisational support

• investigate any association between the application of OSH personnel, in particular their location
and authority in the organisation, and the OSH performance of the organisation

• deliver a comprehensive report of the outcomes of these objectives.
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2 Literature review

2.1 OSH provision vs OSH performance

Around 2.2 million people work in Britain’s construction industry, making it the country’s largest
employment sector.16 It is also one of the most hazardous. In the last 25 years, over 2,800 people
have died from injuries they received as a result of construction work.13 Many more have been
injured or made ill. Ill health has been particularly difficult to measure in the industry because of
the transient nature of its workers. Despite this, the HSE has published figures that show the
industry exceeds the all-industry average rates with respect to musculoskeletal disorders,
occupational dermatitis, mesothelioma, asbestosis, diffuse pleural thickening and work-related
hearing loss, with levels of vibration-related disorders being surpassed only by the extractive
industries.17

Despite this, the industry is working hard to reverse the trend. Overall, there has been a continuing
reduction in the rate of fatal and major injuries since the introduction of the Health and Safety at
Work etc Act in 1974.18 There were 60 fatal construction accidents in 2005/06, a decrease from 69
the previous year, which itself was also the lowest on record.17 The rates of all reportable accident
types per 100,000 workers for 2005/06 were also the lowest on record at 1,790 per 100,000.17

Disappointingly, provisional statistics for 2006/07 indicate a rise to 77 fatalities. However, there is a
large disparity between contractors’ performance, especially in relation to the size of the 
organisation, where larger contractors have generally been found to be safer.14,19 There are exceptions
to this rule, however, where small to medium-sized enterprises (SMEs) have also been shown to
perform well.12

Researchers have investigated factors associated with OSH performance in the US, but there have
been few studies in the UK since the HSE conducted a review of management practices in the
organisations with the highest safety performance during the late 1970s and early 1980s.20 This work
resulted in the well-known HSE publication Successful health and safety management (HSG65).21

HSG65 has received several updates in line with current industry thinking but there is little or no
evidence of empirical research in relation to factors affecting OSH performance in the UK since then.
The HSE’s model has therefore stood relatively unchallenged. Therefore, to gain an understanding of
the research previously conducted in this area, it was necessary to review the work undertaken mainly
in the US. 

As mentioned previously, OSH performance in the US is typically measured in both accident rates and
EMR (see 1.1 above). The research methodologies invariably use these measures as dependent
variables, where correlations are made with independent variables (success factors). This approach
has its limitations when considering the multicausal nature of accidents.22–24 Nevertheless, there has
been some consistency over the years in the findings of such research methods. 

Jaselskis et al.11 present a useful summary of research conducted from 1976 to 1993. Recurring
themes associated with high performance include:

• the senior management’s commitment to OSH
• OSH inductions and training
• stable employment conditions
• incentive schemes and goal-setting for OSH performance
• client support for OSH.

Pan-industry studies, which included construction, also found similar factors.8,9

Jaselskis et al. decided to measure organisational factors at company as well as project level. They
found evidence that larger contractors were safer than smaller ones. This is in line with findings in
the UK.14,19 However, there was stronger statistical evidence presenting the organisation’s length of
experience as more important. When faced with the decision of where to set the threshold for high
performers, Jaselskis et al. simply took the average rate of accidents for the industry and split the
sample into those above average and those below.

Jaselskis et al. found six statistically significant factors in relation to superior OSH performance at
the company level:
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• higher number of pages in the safety manual
• higher budget spent on safety programmes
• higher number of training hours for foremen and safety personnel
• higher number of formal and informal OSH meetings or OSH inspections
• higher percentage of safety co-ordinator’s time spent on OSH
• the presence of an alcohol and drug testing programme.

Jaselskis et al. decided that the number of pages in the safety manual was a valid measure of the level
of detail in a safety programme. However, such an assumption in the UK may be open to criticism
because of the perceived bureaucracy linked to construction OSH.25–28 There are obvious issues of the
quality of any OSH document.

Aspects of investment in OSH resources, including training, meetings and time in general spent on
OSH matters, can be seen as indicative measures of senior management commitment to OSH. It is
interesting also to see time and resources specifically for the management of OSH featuring here.
However, the qualifications of OSH personnel were not considered.

At the project level, similar factors were found to be present on the higher performing projects:

• greater project manager experience (including time on similar size projects)
• lower project staff turnover
• higher number of formal and informal OSH meetings
• field safety representatives spending a greater percentage of time on OSH.

The combined organisational and project findings from Jaselskis et al. match other industry research
findings. 

Abudayyeh et al.7 measured organisational profile (size, type, structure and so on) as well as resources
such as OSH programmes, staff and budgets. They highlighted a relationship between OSH
performance and the time the OSH manager spends on site. Three ordinal categories were used:
‘always on site’, ‘occasionally on site’ and ‘not on site’. A linear relationship was found, in which
having an OSH manager always on site was associated with the lowest incidence rates, having him or
her occasionally on site was associated with higher rates, and not having the manager on site was
associated with the highest incidence rates (Table 1). However, assuming larger sites tend to be safer,
it may be expected that larger (safer) sites would be those where the budget allows for a full-time
OSH practitioner. Likewise, the further down the project scale one goes, the less one would expect to
find full-time OSH personnel. Another significant finding by Abudayyeh et al. was a link between the
budget level for OSH (for equipment, training, programmes and so on) and accident rates. A negative
linear relationship was found to exist, although it was not significant. 

These findings highlight the main factors to consider and help understand what differentials exist
between superior performers and the rest. But it must be acknowledged that there are many other
factors underpinning these main ones that have not came to the fore, such as safe systems of work,
adequate planning and supervision, and site rules. These underpinning factors are assumed to be
prerequisites for any organisation. 

The provision of OSH staff, called in the US ‘staffing for safety’,29 has been prominent in these
studies. This area will now be discussed, as it is central to the research aim and objectives of this
project.
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Table 1
The relationship
between injury and
illness incidence
rates and whether
the organisation
typically has a
safety manager at
the construction
site7

Is there a safety 
manager ...

Respondents 
(% of sample)

Median incidence rate
of respondents

(per 100 workers)

Mean incidence rate 
of respondents

(per 100 workers)

... always on site? 57.1 2.04 2.13

... occasionally on site? 19.1 4.25 3.48

... never on site? 23.8 7.60 10.97



2.2 Staffing for safety
OSH personnel in the UK have several titles, including OSH director, OSH manager, OSH adviser,
safety representative or OSH technician.30 The Health and Safety at Work etc Act 1974 was probably
a catalyst to help grow the OSH profession, but it was the introduction of the Management of Health
and Safety at Work Regulations (the ‘Management Regulations’) in 199231 that explicitly required
organisations to enlist ‘health and safety assistance’ (regulation 7). Since then, there has been no real
attempt to quantify this resource or to define clear competence requirements for health and safety
assistance. According to the Approved Code of Practice (ACoP) to the 1999 revision of the
Management Regulations, the competence of someone providing such assistance should include
‘sufficient training and experience or knowledge and other qualities’.32 The ACoP goes on to describe
‘appropriate health and safety qualifications’ and ‘membership of a professional body or similar
organisation’ as useful indicators of competence. Regulation 4 of the Construction (Design and
Management) Regulations 200733 (CDM) and the associated ACoP34 reiterate the combination of
qualifications (Stage 1) and experience (Stage 2) as essential measures of competence. However, no
further definition exists beyond this. 

In the US, Hinze10,35 compared accident rates in relation to the ratio of workers to safety personnel
on site. Using a cut-off threshold of 50:1, it was found that those with ratios over 50 had higher
accident rates than those with ratios below 50 (see Figure 2). Further research showed a positive
linear relationship between ‘workers per safety person’ and the median injury rate, although this
was not statistically significant because of the small number of cases.10 This is illustrated in Table
2. Anecdotal evidence seems to corroborate this finding; it was suggested that increased accident
rates in some organisations were the direct result of a reduction in safety staff.36 Another

Figure 2
The number of

workers
represented by

safety
representatives and

recordable injury
rates, according to

Hinze35
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interesting finding was a higher rate of injuries when the safety person was an external
consultant.10 An approximate ratio of 50 workers per safety person is now used in the US as a
guide.37

However, in these US studies, the use of terms such as ‘safety representative’ and ‘safety person’
makes no acknowledgment of standards of professionalism or levels of competence.

Pan-industry research by Fine38 has resulted in an elaborate formula to determine safety staff
numbers. However, this has been recently discredited because of its vagueness and impractical
application.39 Despite this, there is evidence that a great deal of work was involved in the
development of the formula. Important issues in the determination of safety staff numbers were
considered to be: 

• the degree of hazard faced by workers in the organisation
• the number of employees
• the dispersion of employees
• the OSH department’s responsibilities.

Having considered the available literature in relation to the appropriate quantity of OSH personnel,
the next factor considered with reference to staffing was OSH qualifications. 
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Table 2
The number of
workers per safety
person (after
Hinze10)

Workers per safety person Number of projects Median injury rate*

1–20 3 1.11

45–70 3 2.81

100–150 8 2.92

181 1 5.10

500 1 8.04

* Defined as the average number of injuries recordable by the US Occupational Safety and Health
Administration per 200,000 hours of worker exposure

Table 3
The UK National
Qualifications
Framework (NQF),
with OSH NVQ
titles40,41

NQF level National Occupational Standards Higher education framework

0 NQF Entry Level Certificate

1
NVQ level 1; Level 1 Certificate; GCSE at 
grades D–G

2
NVQ level 2; Level 2 Certificate; Level 2 Diploma;
GCSE at grades A*–C

3
NVQ level 3 (in occupational health and safety);
A level; Level 3 Certificate; Level 3 Diploma

4

NVQ level 4 (in occupational health and safety
practice)

Certificates of higher education

5
Foundation degree; diplomas of
higher education and other higher
diplomas

6
Bachelor’s degree; graduate 
certificates and diplomas

7
NVQ level 5 (in occupational health and safety
management)

Master’s degree; postgraduate
diploma; postgraduate certificate

8 Specialist diploma from a professional body Doctoral degree



The UK National Qualifications Framework (see Table 3) provides a hierarchical list of generic
qualifications that matches qualifications, including higher education qualifications, to National
Vocational Qualification (NVQ) levels. This provides a means of ranking the wide variety of available
OSH qualifications; cross-referencing them to their NVQ level allows them to be compared on a
common scale. Scottish Vocational Qualifications (SVQs) are compatible with NVQ levels. 

Many UK providers of OSH qualifications, such as the National Examination Board in Occupational
Safety and Health (NEBOSH),42 give details of their qualifications’ NVQ level. 

The next factor considered with reference to staffing was what OSH personnel do – in other words,
their duties and responsibilities.

R Jones conducted research for the Institution of Occupational Safety and Health (IOSH) entitled
What practitioners do.43 Although the study was pan-industry, it has been possible to isolate
construction respondents’ data to ascertain the most common duties for OSH personnel in the
industry. These duties are to:

• develop policy and procedure
• do risk assessments
• carry out OSH audits and inspections
• carry out OSH training
• investigate accidents
• vet subcontractors
• perform Planning Supervisor* duties under CDM.

Toone44 discusses three main roles of a construction OSH professional. These are ‘adviser’, ‘trainer’
and ‘manager/director’. Toone describes advisers as technical specialists who report to project line
management. They therefore have no authority. Trainers are similar as far as authority is
concerned. However, the final role of manager/director has added responsibilities beyond merely
advising. Managers and directors have responsibility for planning and organising, and in this
respect they have more authority. Marchant30 goes further by discussing where OSH fits into the
organisation. For example the OSH function may be grouped with the secretariat if the main
function is dealing with insurance claims and enforcement. The human resources department is
another possible partner, perhaps suited to the trainer. Marchant explicitly warns against aligning
OSH with areas such as quality, because of the potential for it to fade into insignificance.
Marchant also places significance on the dual role of adviser and enforcer. This means that OSH
professionals need a degree of authority, but Marchant admits that it is rarely given to them.
Therefore, a key factor seems to be to what extent senior OSH professionals have implied
authority; this will be a function of where they sit in the organisational framework, including
whom they report to.

Organisational structure in relation to OSH is covered by Fine,38 who also discusses responsibility for
OSH at the operational level. This can vary from total line management responsibility to total OSH
department responsibility. Where responsibility lies will have an impact on resource levels.
Responsibility for policy and procedures is dealt with in the same way. N Jones45 presents data on the
level of authority OSH professionals have in relation to proving the business case for proposals or
recommendations, in which he finds that only 9 per cent of such proposals are funded without further
referral. The impact of this factor on OSH performance would be an interesting one to measure.

Staffing for safety is therefore more than counting heads. It also includes defining their role and function,
as well as their responsibilities, position in the organisation and reporting lines. Assessing these will help
to define the most useful application of OSH resources in addition to measuring their provision.

2.3 OSH costs

2.3.1 Investment in OSH personnel
IOSH regularly publishes salary surveys, which can help gauge the cost of OSH resource provision.45

According to this publication, the all-industry average (mean) salary of an OSH professional in 2005
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* This study was undertaken while the CDM Regulations 1994 were still in force. The equivalent post under the 2007

Regulations is ‘CDM Co-ordinator’.



was £35,500. In the construction industry the figure was slightly higher, at £37,200. Those with over
10 years’ experience earn on average £40,300, and those with less than five years’ service £28,200
(all-industry figures). Salary scales aligned to qualifications are also given, presented as a histogram
(Figure 3). 

A separate survey of OSH salaries showed that the average for the construction industry was
£32,000, ranging from £22,500 to £39,999.46 This survey also commented that members of IOSH
had higher salaries on average. This would account for the average in N Jones’ sample being
£37,200, as the report was conducted amongst IOSH members. 

2.3.2 Cost of accidents
The HSE has spent a number of years developing formulae for the costs of accidents. Early studies
sought to cover all industries and were difficult to interpret,47 but more recent research has led to the
development of a ‘calculator’ based on key financial and accident data.48 This has helped to measure
accident costs reasonably quickly without having to build up detailed cost data. 

The alternative to this is to cost the impact of accidents for each organisation.49–54 Although there are
some differences from country to country, the main costs (to employers) associated with accidents are:

• sick pay
• compensation
• increased insurance premiums
• administration costs
• recruitment 
• property damage
• lost production.

This list is probably not exhaustive but these categories appear in all the literature on the subject and
can be considered the main ones. The HSE’s ‘cost calculator’ lists three different cost estimates for

Figure 3
Mean salary of
OSH personnel by
qualification45
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accidents. The first two are merely notional amounts based on insurance premiums and numbers
employed. The third one is slightly more useful, as it is based on the actual number of accidents
experienced per year. Unfortunately, the calculator only uses a single figure for an accident which
results in lost time from work: £2,234. This figure does not take account of the severity of the
accident and it is not industry-specific. However, the underlying research for the cost calculator can
shed further light on the subject. 

Original data, collected in 1997, stated that typical costs of accidents in construction were £15,165
for a ‘serious or major’ accident and £460 for all other ‘reportable’ accidents. A ‘reportable’ accident
is one that has to be reported to the HSE under the Reporting of Injuries, Diseases and Dangerous
Occurrences Regulations 1995 (RIDDOR).55 Specific categories of injury are reported under
RIDDOR. The least severe is ‘over-three-day’, where the injured person is unable to attend work for
more than three days. Next is a ‘major’ accident which, as the name suggests, is generally more
severe, but only if it falls into certain specified subcategories, such as broken limbs (the full list is
given in the Regulations). Finally there is the ‘fatal’ category of accident (no individual cost is given
for a fatal accident). From this we can equate the larger cost figure (£15,165) to a ‘major’ accident
and the smaller figure (£460) to an ‘over-three-day’ accident.

Figure 4
Tang et al.’s cost

optimisation
model56
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Updated equivalent figures from the HSE are now £18,531 and £562 at 2003 prices.48 These figures
take account of damage, lost production, administration, compensation and insurance costs.
Therefore, they have been used for accident cost calculations in this study (see 3.5 below).
If a cost figure for investment in OSH personnel can be established, together with an estimate of
accident costs, then comparison of the two can be done to establish a cost relationship. Tang et al.56

provide a method for safety cost optimisation, based on the cost of OSH provision compared to the
cost of accidents. The theory relies on two assumptions: 

• that there is a positive relationship between investment in safety and safety performance – ie the
higher the safety investment, the better the safety performance

• that there is a negative relationship between accident costs and safety performance – ie if safety
performance is good, accident costs will be low.

Tang et al. present these relationships as ‘curvilinear’, assuming an exponential best-fit curve for both
relationships, as shown in Figure 4. Tang labels the two relationship curves ‘safety investment ratio’
(SIR) and ‘accident loss ratio’ (ALR). The ratio aspect is introduced so that both costs can be
compared as a percentage of overall project costs. Adding the two values together produces a third
curve called ‘total cost ratio’. Tang et al. were then able to identify the optimum investment in safety,
where the combined costs of SIR and ALR were at their lowest.

Tang et al. used project-specific data to compute an optimum safety investment of 0.6 per cent of the
contract sum, with 0.23 per cent accident costs. However, they acknowledge that this may be
perceived as an ‘inhuman impression’. On the face of it, the calculation assumes there will be an
acceptable accident cost, equivalent to a minimum project cost. Relying on such a cost calculation
obviously ignores the moral and legal imperatives. For this reason, Tang et al. recommend that 0.6
per cent is considered the minimum investment. They also acknowledge that intangible benefits could
be realised through increased investment in safety. Additional minor accidents (eg those merely
requiring first aid) were not included in Tang et al.’s calculations. If they were included, the overall
accident cost figures would increase, thereby increasing the optimum level of investment in OSH
resources.

The method employed by Tang et al. included investment in OSH personnel. A similar method could
be employed at an organisational level using annual turnover (in place of contract sum), OSH
employment figures and annual accident figures. Salary figures can represent investment in OSH
personnel and the HSE’s accident cost figures can be used in conjunction with accident numbers.  

The underlying assumption, that investment in OSH personnel is associated with improved OSH
performance, is central to Tang et al.’s theory. Findings from the other research on OSH performance
identify ‘staffing for safety’ as an important factor. Therefore, it is worthwhile investigating the nature
and extent of investment in OSH personnel within the UK’s construction industry.
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3 Methods employed
3.1 Introduction
As outlined above, the objectives of the study were to:

• develop appropriate assessments of OSH personnel provision, accommodating different levels of
competence through qualifications and experience

• investigate and select appropriate measures of organisational OSH performance
• investigate and quantify any association between the quantity of competent OSH personnel

resources provided by construction organisations and their OSH performance
• translate this into a cost–benefit relationship, assuming a measurable association was established,

to provide an economic argument for appointing or training OSH personnel
• investigate, classify and evaluate the variety of organisational structures in which OSH personnel

operate, and their consequent influence and authority, taking account of senior management and
other organisational support

• investigate any association between the application of OSH personnel, in particular their location
and authority in the organisation, and the OSH performance of the organisation

• deliver a comprehensive report of the outcomes of these objectives.

The methodologies required to achieve these objectives are now discussed.

3.2 Developing appropriate assessments of OSH personnel provision
In order to discover whether OSH performance is associated with the provision and application of OSH
personnel resources, it was necessary to establish a valid and reliable means of measuring these
resources. The provision of resources has two primary dimensions: quantity and quality. A classification
system of levels of quality, based on OSH qualifications and training and duration of appropriate
experience was developed. This system was used to record the quantity of each level of resource in
construction organisations in order to produce an objective measure of OSH personnel provision.

The steps to obtain a measurement of quality (of OSH personnel) were as follows:

1. list relevant OSH qualifications and training programmes
2. sort them into a rank order, or classification, according to NVQ level
3. list and classify all types of occupational experience relevant to OSH in construction
4. develop a weighting system to ‘score’ each dimension
5. develop an overall scoring system. 

OSH qualifications are offered by many training organisations, including NEBOSH,42 the British
Safety Council57 and other national training organisations under the Employment National Training
Organisation (ENTO).58,59 In addition to this, further and higher eucation qualifications are available.
In terms of classification, R Jones43 uses five levels of OSH qualification, while N Jones45 uses six.
These lists are shown side by side in Table 4. 

Both lists can be aligned at NVQ level 4 (rank position 5). R Jones’s research found that this level of
qualification was the most frequent. There is room for different interpretations of qualifications
above and below this threshold. Therefore, it was decided to rank OSH qualifications in the
following three bands:
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Table 4
Classification of

OSH qualifications

Rank R Jones N Jones

1 Master’s or research degree in OSH MPhil or PhD

2 MBA

3 Postgraduate diploma or certificate in OSH Master’s degree

4 BSc or BSc (Hons) in OSH Degree or equivalent

5
Higher education diploma; S/NVQ 4 in
OSH; NEBOSH Dip2

Higher National Certificate or Diploma
(S/NVQ 4)

6 Other safety qualification Up to A level (S/NVQ 3)



1. postgraduate diplomas and Master’s degrees in OSH
2. OSH NVQ 4 (eg NEBOSH Diploma, Bachelor’s degree)
3. OSH NVQ 3 or below (eg NEBOSH Certificate).

Where it was not possible to map a qualification to an NVQ level (eg an unknown qualification from
the data collection), the assessment body of the OSH qualification was contacted to agree a suitable
level. No overseas qualifications were found in the data.

Experience of OSH personnel was measured in terms of years. It was decided to use ‘relevant’
experience, ie construction OSH, due to the specialised nature of OSH in construction. R Jones and
N Jones both use age bands to categorise experience. Table 5 shows how they compare. 

The two lists in Table 5 are very similar. The only exception is that R Jones includes a further band
above 20 years, whereas N Jones stops at over 10 years. It was decided that over 10 years would be a
suitable cut-off point for experience. This had the added benefit of creating three rank-points for
experience to match qualifications:

1. less than five years
2. five to 10 years
3. over 10 years.

Therefore, quality of OSH personnel could be measured using a three-by-three table as shown in
Table 6.

The next step was to give each possible combination in this matrix a value, based on its costs of
provision. From the literature, it was possible to extract average salaries depending on qualifications
or experience. However, there was no existing salary scale which took account of both together. The
average salary scales for each element (based on figures gathered in 2005) are shown in Table 7.

In order to calculate a representative salary for each combination, the arithmetic mean was used.
Therefore, the calculation was:
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Table 5
Classification of
OSH experience

Table 6
OSH qualifications
and experience

Table 7
Average salaries
for construction
OSH professionals

Rank R Jones N Jones

1 Over 20 years Over 10 years

2 11–20 years 5–10 years

3 6–10 years Under 5 years

4 0–5 years

OSH qualification
Years’ experience in construction OSH

< 5 years 5–10 years > 10 years

Postgraduate diploma/Master’s degree £ £ £

OSH NVQ 4 £ £ £

OSH NVQ 3 and below £ £ £

Qualification Average salary* Experience Average salary*

Postgraduate diploma/Master’s degree £45,000 Over 10 years £42,500

OSH NVQ 4 £34,000 5–10 years £32,000

OSH NVQ 3 and below £31,000 Under 5 years £29,500

* Excluding on-costs, such as National Insurance contributions and overheads



‘qualification’ average salary + ‘experience’ average salary
2

So, for example, a person with a postgraduate diploma or Master’s degree and five to 10 years’
experience would be given a representative salary of:

£45,000 + £32,000 
= £38,500

2

Table 8 shows the representative salaries calculated in this way.

No figures have been used for higher OSH qualifications at the ‘under five years’ band. This is
because of the impact of less experience on overall salary, regardless of qualifications. Therefore,
£30,250 is the maximum salary allocated to any person with less than five years’ experience.
Furthermore, R Jones’ research shows that higher qualifications were generally associated with longer
experience.43 However, there are always exceptions to such ‘rules of thumb’, with higher salaries
linked to lower qualification levels.

The steps to obtain a measurement of quantity were as follows:

1. obtain from each organisation data to establish:
a. the number of OSH personnel in the organisation
b. the amount, or proportion, of time that each OSH person spends in relation to OSH (in large

organisations, sample each type of position)
c. the qualifications and experience of each OSH person, defined by the classes identified in the

measurement of quality
2. weight each member of OSH personnel according to the quantity measurement process, and

determine a score for the whole organisation.

The easiest way to measure the number of OSH personnel within an organisation is simply to count
them. However, the calculation also needed to account for any part-time staff. This was dealt with by
allowing a pro-rata fraction for those who did not spend their full time working on OSH – so half
time was represented by 0.5, one day out of five was represented by 0.2, and so on.

However, there was a further complexity to deal with. This was external OSH personnel – ie OSH
consultants. Analysis of data from the Contractors’ Health and Safety Assessment Scheme (CHAS)60

proved useful here. CHAS uses a questionnaire to assess the health and safety competence of
contractors and is primarily intended for the construction industry. A key subject is the requirement
for access to OSH advice in compliance with Regulation 7 of the Management Regulations (see 2.2
above). Contractors who use external advisers typically state to what extent they use them on the
CHAS questionnaire. A representative figure for consultant use is one or two days per month.
Assuming one calendar month equates to approximately 20 working days, two days of consultant
input can be noted pro rata as 0.1. 

Multiplying the number of OSH personnel (with pro rata fractions where necessary) by the
representative salary for quality (competence) therefore gives a measure of OSH provision. Tang et al.56

measured OSH provision as a percentage of the contract sum to give the figure a measure of proportion.
However, the present study is based on organisational measures as opposed to project measures, so a
comparable base figure is annual turnover. Therefore, the measure of OSH provision is calculated as:

OSH provision = 
each OSH person x pro rata fraction x representative salary

x 100
turnover
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Table 8
Representative

salaries for
combinations of

OSH qualifications
and experience

OSH qualification
Years’ experience in construction OSH

< 5 years 5–10 years > 10 years

Postgraduate diploma/Master’s degree – £38,500 £43,750

OSH NVQ 4 – £33,000 £38,250

OSH NVQ 3 and below £30,250 £31,500 £36,750



The mere provision of resources is not, in itself, a full measure of resource commitment. The
effectiveness of the provision also depends on the organisational setting in which it operates. In
particular, it is normal for production managers, who may well be charged with OSH responsibilities,
to have a wide variety of other duties; the time available to focus on OSH management issues can
thus be seriously reduced. In any audit of the quantity of OSH resource provision, this factor must
also be measured so that the absolute numbers of production managers with OSH duties and
qualifications can be determined.

Ideally, these assessments of OSH personnel resources would be consolidated into a single measure of
resource commitment, taking into account numbers, time commitment to OSH duties, qualification
and experience. However, designing satisfactory units for this consolidated measure was too difficult
and was potentially unreliable (eg in the case of deciding on a suitable pro rata measurement). Also, if
line managers carry out a significant number of OSH duties within certain organisations then the
data collection process may be too much of a burden for them. Therefore, line managers were
considered separately (see 3.6 below).

3.3 Measures of organisational OSH performance
Organisational OSH performance can be measured in a number of different ways. The first, and most
frequently used, is by accident frequency or incidence rates. These were recorded for all organisations
in the research data sample. These rates are clearly the most important outcomes for OSH managers,
since they represent their ultimate measure of success; any association between them and OSH
personnel provision needs to be investigated.  

Unfortunately, though accident frequency data are indeed valid measures of OSH performance, they
are not always particularly reliable. This is because, for major or fatal accidents, which are generally
low in number, they are often extremely volatile.  Such ‘serious’ accident frequencies can be adequate
measures of performance for very large organisations, or when applied over long periods, as this
allows averaging to produce a degree of smoothing of the data. However, for short periods or smaller
organisations, the volatility can make the data unreliable as measures of the quality of safety
performance. A fatal accident can occur in an otherwise very safe, well-managed organisation, and a
poorly managed organisation can have short accident-free periods. Accidents also ‘lag’ any safety
intervention, such as the work of an OSH practitioner. Additionally, it is well known that minor and
‘over-three-day’ accidents often suffer from serious under-reporting, adding to the unreliability of
accident frequency statistics as measures of safety performance.

In order to overcome these problems, the intention was to supplement accident frequency data with data
produced by OSH systems and behavioural and workplace condition auditing. However, the accident
and organisational data required were historical, looking back at the previous year. Any alternative
measures would need to be collected in the following year. Because the two datasets would refer to
different periods, there would be a danger that they would not reflect the same underlying circumstances
(eg organisational structure or culture). A pilot questionnaire was developed for data collection (see
3.7.1 below). This included a request for two records of site audits from the period under analysis. This
generated a poor response; the information requested was provided by only one of the five pilot
respondents. Even collecting the data manually would have required just over 100 site visits during the
full data collection phase. Therefore, accident rates were the only measure available to use.

The accident frequency rate (AFR) is the most common measure used in the UK, including by the
HSE, to calculate and compare industry OSH performance. Other measures are available, but the
AFR is the easiest to calculate and also provides the best opportunity for obtaining the necessary data
from organisations. The data needed to calculate the AFR are the number of accidents and the
average number of employees per annum. The AFR is calculated thus:

Number of reportable accidents 
x 100,000

Average number employed

Reportable accidents are those covered by RIDDOR (see 2.3.2 above). In order to make valid
comparisons between organisations, it was necessary to break down accident types, identify types of
injured parties and arrive at common definitions of those employed. This is because different
organisations record accident data at different levels of detail; it is wrong to assume all figures are
comparable. For example, some organisations collect data only for ‘reportable’ accidents, whereas
others may include minor accidents. Furthermore, construction organisations tend to subcontract
work but not all will record accidents suffered by subcontractors’ staff. There is also variation in who
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is counted in the ‘average number employed’ figure; again, subcontractors may not be counted.
Additionally, the ratio of administration and office staff to manual on-site workers can distort the
figures, as manual site workers are at a considerably higher risk of experiencing an accident than
office staff.19 Therefore, if two organisations of similar size had the same number of site workers but
one had more office staff, then this organisation would return a misleading lower AFR for the same
number of site accidents. 

Therefore, the following distinctions were introduced to isolate the required data:

1. accidents: 
a. detail the number of accidents in each level of severity – fatal/major, over-three-day, minor
b. cross-tabulate these accidents to employees, subcontractors and members of the public

2. average number employed:
a. distinguish between site employees, site subcontractors and office staff.

By isolating these figures it was possible to calculate a more reliable AFR thus:

Number of reportable accidents (including subcontractors) 
x 100,000

Average number of site workers (including subcontractors)

Ideally, several years’ data would help smooth out any volatile peaks and troughs in the AFR.
However, the likelihood of obtaining several years’ data is lower in many cases, so it was decided to
use data for one financial year only. OSH provision for the same period was also measured. These data
are therefore a snapshot in time and do not reflect any previous influences on OSH performance.

3.4 Association between the number of competent OSH personnel and 
OSH performance
The assessments of OSH personnel provision and OSH performance were statistically tested for
association, using measures of correlation.

The measures of the variables for OSH provision and OSH performance could be tested as interval data.
This would normally dictate a parametric test of correlation, such as Pearson’s. However, the two
variables were measured in such a fashion that there were no negative values. In such cases, values have
a tendency to cluster towards zero, but have a long tail off towards higher values, which are infinite.
Moreover, accident rates within any sample are expected to gravitate towards the lower end of the scale,
since this is the direction organisations would hope to move in. Both of these phenomena result in a
skewed sample. Parametric tests rely on the sample being normally distributed, but non-parametric tests
do not.61 Therefore, the data needed to be treated as ordinal and required an alternative test for
correlation. As a result, Spearman’s rho was used, with a 5 per cent test for significance (p-value 0.05).

It may thus be possible to demonstrate association between OSH personnel resource provision and
OSH performance. This does not prove a causal relationship, but it does give considerable support to
the hypothesis that one exists and provides a measure of the mathematical strength of that
association.

3.5 The cost–benefit relationship for OSH personnel
Assuming the number of OSH personnel is correlated with OSH performance in the form of accident
frequency rates, it is possible to establish a relationship between the cost of OSH provision and the
cost of accidents.

Using the results of previous studies on the costs of accidents at work,47,48,62 it was possible to relate
accident frequency rates with cost rates to recalibrate OSH performance in cost units (see 2.3.2). This
was achieved by reducing OSH performance to an exponential ‘best-fit’ line using the software
package ‘Statistical Package for the Social Sciences’ (SPSS), following Tang et al.’s56 methodology.
OSH performance was converted to a cost using the HSE figures discussed in 2.3.2, namely:

• each major accident = £18,531
• each over-three-day accident = £562.

The variability in recording minor accidents made them unreliable. OSH performance was therefore
represented with accident cost data for major and over-three-day accidents. In each case the cost was
presented as a percentage of the organisation’s turnover. 
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Data on personnel costs from collaborating organisations was used to develop a model of the costs of
provision of OSH personnel (see 3.2). This was achieved by reducing OSH investment to an
exponential ‘best-fit’ line following the same method for OSH performance mentioned above. OSH
investment was already measured as representative salary costs, which were presented as a percentage
of each organisation’s turnover. 

The combination of these recalibrated scales of OSH personnel provision and OSH performance
provided a simple cost–benefit relationship. This demonstrated the economic benefits of investment in
OSH personnel resources by using an adapted version of Tang et al.’s cost optimisation methodology
in line with Figure 4 (see 2.3.2). The adapted model is shown in Figure 5. 

3.6 Organisational structures in which OSH personnel operate
Two further important factors in the effectiveness of OSH personnel resources is the function they
perform and the level of authority they hold. Most OSH staff do not have line management
positions. This is particularly the case for practitioners employed full-time in advisory positions,
where they often have little direct influence over the production process, which is where the 
OSH risk exposure in construction is greatest. In this situation, their effectiveness will depend

Figure 5
OSH personnel
cost optimisation
model
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heavily on the level of support that the OSH function receives from the senior management and
board.  

The literature provided possible areas to investigate in terms of the main duties performed by OSH
staff (see 2.2):

• developing policy and procedure
• doing risk assessments
• carrying out OSH audits and inspections
• carrying out OSH training
• investigating accidents
• vetting subcontractors
• performing Planning Supervisor duties under CDM.

The level of authority held by OSH personnel was measured on a three-point ordinal scale: ‘give
advice only’, ‘enforce rules’ and ‘give orders’. The provision and size of any OSH budget was also
measured. Finally, the area covered by OSH personnel (in square miles) was also collected (see
Appendix).

The effect of these moderating factors was investigated through collection and evaluation of data on
company policy and practice for each of the organisations in the sample data set, with the objective
of comparing their AFR.  

Since the data were skewed (see 3.4), nonparametric tests were used to detect statistically different
means. Comparisons between two means were tested using the Mann-Whitney test, a common
nonparametric test for two independent samples.63 The threshold for significance was set at 0.05.
Comparisons between three or more means were tested using the Kruskal-Wallis test, a nonparametric
equivalent of the ‘analysis of variance’ (ANOVA) test.63 Kruskal-Wallis, however, detects only an overall
difference between three or more means. A post hoc test was required to identify specific differences.
Mann-Whitney was used for the post hoc tests with the Bonferroni adjustment to control for Type I
errors; in other words, the standard threshold for significance (p-value) of 0.05 becomes 0.017 for three
means and 0.0083 for four means. These tests were performed using SPSS.

Other factors identified in the literature were:

• the level of OSH training for line managers 
• senior management’s commitment to OSH
• the extent of training for employees and subcontractors
• client commitment 
• the presence and extent of a formal documented safety management system (SMS)
• the presence and extent of a behavioural safety programme
• the involvement of trade unions (ie whether the employer is unionised or not).

Data on OSH training for line managers was extracted from the dataset, then ranked in a similar
manner to that used for OSH personnel, ie by NVQ level. However, a number of OSH qualifications
and training programmes for line managers were considered to be outside the NVQ structure,
including some awareness training provision. Therefore, the following ranking was used:

1. OSH NVQ 3 or above
2. Site Management Safety Training Scheme/Managing Safely (NVQ 1–2)
3. up to two days’ awareness training.

The Site Management Safety Training Scheme (SMSTS) is a five-day course accredited by CITB-
Construction Skills. The equivalent IOSH course is Managing Safely (MS), which is set at NVQ level
2. All short duration courses (two days or less), one-off events and in-house seminars were ranked
below SMSTS/MS. 

Rank categories were also developed for the remaining factors as shown in Table 9.

Even if the tests of association between OSH performance and OSH personnel provision prove
positive, there are unlikely to be high levels of correlation in data of this kind, given the complexity
of other mitigating factors.
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3.7 Data collection and analysis

3.7.1 Pilot questionnaire
In the first instance, data were collected via a questionnaire. A pilot was conducted in line with most
research designs involving questionnaires.64 This allowed for feedback on how well the questionnaire
was drafted, including whether any questions were misleading or confusing. This led to a refinement
to produce the final questionnaire (see Appendix).

The pilot questionnaire was developed to gather the data required, and completed by contractors
known to the research team. Five organisations participated in the pilot. A contact within each
organisation completed the questionnaire and also commented on the relative difficulty in interpreting
and answering the questions. This led to some modification of the final questionnaire. The pilot
organisations’ data were not used for the main study.  

3.7.2 Full questionnaire 
Target respondents for the questionnaire were chosen from IOSH’s Construction Specialist Group’s
email database, industry contacts and the HSE’s construction web forum. The only eligibility criterion
for participation was that the respondents should work for a contractor in the UK construction
industry. The full questionnaire is shown in the Appendix. 

A total of 32 completed questionnaires were received. However, an alternative source of data was found
during the research. This was CHAS, a health and safety competence assessment scheme. The assessment
used by CHAS includes a questionnaire with similar questions to those used in the present study. The
scheme has a website interface60 that allows access to contractor information, including a contact name. It
is also linked to another database, Construction Line,65 which provides financial information for
organisations listed on both databases. This gave the opportunity to extend the dataset for analysis.

3.7.3 CHAS and the Construction Line database 
The CHAS website states that it has 14,000 contractors in its database.60 However, the research
parameters and the existing completed questionnaires dictated which organisations could be selected.
Moreover, there were issues specific to the CHAS database that restricted which files could be used.
The parameters for selection were as follows:

• The database has basic functionality for searching. The most convenient way to find construction
contractors was to select organisations labelled ‘Construction and Refurbishment’. This reduced
the database to a possible 750 organisations.
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Table 9
Other
organisational
factors

Factor Ordinal points (rank)

Senior management’s commitment to OSH
1. OSH is part of promotion criteria
2. Discretionary incentives
3. None

Training for employees and subcontractors
1. Over four days
2. Two to four days
3. One day

Client commitment
1. Regular audits by clients
2. Provide notes of accidents to clients
3. None

Safety management system

1. OHSAS 18001 or similar
2. HSG65 or similar
3. In house
4. None

Behavioural safety programme

1. Management and workers
2. Workers only
3. Partial or sporadic initiatives
4. None

Involvement of trade union safety representatives
1. Joint working
2. Safety representatives on some sites
3. None



• The database lists very small organisations, including those with fewer than five employees. The
smallest number of employees found within the returned research questionnaires was 40. This
figure was therefore used as a minimum threshold.

• The required information was contained in the contractor’s completed CHAS questionnaire,
which can be viewed online. However, not every file included the contractor’s questionnaire, and
some questionnaires were either difficult to read (scanned copies of handwritten documents) or
were incomplete. These files were ignored.

• In order to access financial information, the file needed to have a corresponding Construction
Line file. Those without a corresponding Construction Line file were also ignored. 

• Finally, the person listed as the firm’s contact was emailed or phoned to check some details and to
confirm that the organisation’s information could be used. 

The combination of CHAS and Construction Line data allowed almost all the required information
to be gathered. The remaining data that needed to be confirmed by the contractor were:

• numbers of subcontractors employed and whether they are included in accident statistics 
• OSH duties and authority (sometimes this was already on the CHAS questionnaire)
• other organisational factors (those covered in questions 12–17 of the research questionnaire: see

Appendix)
• any items obtained from CHAS or Construction Line that needed clarification.

Data from 70 contractors were obtained using this method.

3.7.4 Data analysis and reporting
The data were analysed using the software package SPSS after some initial conversions were
performed in Microsoft Excel. These conversions consisted of the calculations to convert OSH
provision and accident data into the quantifiable measures discussed above. 

Excel was also used to present the ‘OSH personnel cost optimisation’ model (see Figure 5), as this
function is absent in SPSS. This was achieved by using the exponential equations generated by SPSS
to create the two curves for OSH investment and accident cost (where x = AFR):

OSH investment: y = 0.187 exp(–0.00018 x)
Accident cost: y = 0.0046 exp(0.00054 x)
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4 Findings
4.1 Description of the sample
The sample consisted of 32 research questionnaires and 70 datasets obtained from CHAS and
Construction Line. This made a total of 102 datasets (of which 91 were main contractors and 11
subcontractors). The Department for Business, Enterprise and Regulatory Reform classifies
construction work into two broad subsectors: ‘civil engineering’ and ‘building’. There was a high
number of building contractors in the sample; however, civil engineering contractors were adequately
represented. Table 10 shows the industry sub-sectors for the sample. As contractors tend to work in
more than one industry sector, the frequencies total more than 102.

Descriptive statistics for the organisations’ average age, turnover and numbers employed (including
subcontractors) are shown in Table 11, revealing a wide range of contractor sizes in the sample. For
example, turnover varies from a minimum of £4 million to a maximum of £700 million. The 102
organisations in the sample employed a total of 660 OSH personnel (617 internal, 43 external) and
201,193 workers (including subcontractors). 

Table 11 also shows a noticeable difference between the mean and median of ‘turnover’ and ‘numbers
employed’. This is indicative of a skewed sample and is confirmed by Figure 6. A ‘positively skewed’
histogram is expected with this type of data for the reasons discussed in section 3.4. 

The dependent variable for this study is the AFR (per 100,000 site workers). Figures 7 and 8
illustrate how this variable is distributed for the sample. The values are positively skewed as predicted
in section 3.4. Figure 7 also shows an isolated bar at an AFR of approximately 2,000. The box plot
in Figure 8 reveals this extreme outlier as case number 29. A re-examination of this case revealed that
the unusually high AFR was a one-off spike for the year used in the data collection. This freak value
was therefore removed from the sample, as it was considered an unrepresentative outlier and thus
would hinder estimation in the statistical analysis.  

This left 101 datasets for the sample. The revised histogram is shown in Figure 9. A reference line,
showing the industry average AFR of 1,790, is also included. Approximately 70 per cent of the
sample were below the industry average. The mean AFR for the sample was 1,586 (median 952),
with standard deviation of 1,580. The sample also includes two contractors with an AFR of zero
(turnovers of £8 million and £43 million). 

The other key (independent) variable was investment in OSH personnel. Figure 10 shows the
distribution of this variable, which is also positively skewed. The mean is 0.22 per cent of turnover
(median 0.16 per cent), with a standard deviation of 0.20.
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Table 10
Industry subsectors

Table 11
Organisation age,
turnover and
numbers employed

Sector Subsector Number

Civil engineering
Services/utilities 27

Transport 27

Building

Housing 73

Commercial/industrial 90

Demolition 5

Total 222

Variable Mean Median SD Minimum Maximum

Age of company
(years)

37.9 30.5 29.5 2 147

Turnover (£m) 90 30 200 4 700

No. employed* 1972 293 7995 48 60500

* Including subcontractors



Figure 6
Respondent

organisations’
turnover
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Figure 7
Respondent
organisations’ AFR
per 100,000 site
workers –
histogram
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Figure 8
Respondent

organisations’ AFR
per 100,000 site

workers – box plot
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Figure 9
Respondent
organisations’ AFR
per 100,000 site
workers – revised
with the removal
of case 29
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Figure 10
Investment in OSH

personnel as a
percentage of

turnover

34 Cameron, Hare and Duff

0

5

10

15

20

25

Fr
eq

u
en

cy

Investment in OSH personnel (% turnover)

0.0 0.2 0.4 0.6 0.8 1.0 1.2



4.2 OSH investment vs OSH performance
Investment in OSH personnel is represented by the number of designated OSH people employed by
the organisation (quantity), multiplied by a representative salary based on qualifications and
experience. It also assumes external consultants are counted as 0.1 of an internal member of staff
(based on average of 2 days worked out of 20 per month). The sensitivity of this assumption was
checked and found that increasing the pro rata fraction for consultants to 0.35 had a negligible effect. 

A statistically significant negative relationship was observed between investment in OSH personnel and the
AFR, using the nonparametric test (see 3.4) Spearman’s rho: (r = –0.25, p = 0.011). Therefore, a curvilinear
line was attempted. Figure 11 estimates this relationship using an exponential ‘curvilinear’ regression line.  

The strength of a linear (or curvilinear) relationship is determined by how close observations are to
the line of best fit. Points on the scatter plot (Figure 11) generally drop from left to right as
anticipated, but the relationship is not obvious. However, this relationship can also be illustrated

Figure 11
Investment in OSH
personnel and OSH
performance
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using median AFR values. Figure 12 shows how the median AFR is reduced as investment in OSH
personnel is increased. Confirming some level of association allows further analysis to be done, but
any findings need to be treated with caution. 

The next area analysed was the potential impact of other organisational factors on the AFR. This
includes the nature and function of the OSH department or OSH personnel, as well as other
organisational factors not directly linked to OSH.

4.3 Comparison of organisational factors
Organisational factors were compared using mean AFR. Comparisons of two means were performed
using the Mann-Whitney test. Comparisons of three or more means were performed using the
Kruskal-Wallis test, with post hoc Mann-Whitney tests and Bonferroni adjustment for significance.
The rationale and description of these tests are given in section 3.6. 

4.3.1 OSH personnel: internal, external or both
Organisations may choose to invest in internal staff to perform the OSH function or engage an
external consultant. The sample consisted of three types of organisation in this respect – those who
employ:

• internal staff only
• internal staff and external consultants
• external consultants only.

Figure 12
Investment in OSH

personnel and OSH
performance

(median values)
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The average AFR for each category is shown in Table 12. Both the mean and the median AFRs for
contractors with internal OSH personnel were considerably lower than those with only external
consultants. The mean ranks for ‘internal only’ and ‘internal and external’ were 45.57 and 54.08
respectively. The mean rank of ‘external only’ was 74.69. The Kruskal-Wallis chi-square test was
significant beyond the 0.01 level: χ2 (2) = 11.06; p = 0.004. Post hoc Mann-Whitney tests (with
Bonferroni adjustment) found a significant difference between ‘internal only’ and ‘external only’: 
U = 187; p = 0.001 (two-tailed). Therefore, the difference in AFR between organisations that employ
only internal OSH staff and those that use only external consultants was statistically significant, with
‘internal’ being lower. 

However, Table 13 shows that the majority of contractors who use only external consultants (10 of
the 13), have a turnover of less than £25 million. Previous research has shown that increasing
contractor size (in terms of turnover, number of employees and size of site) is related to a reduced
AFR (a negative correlation). Therefore, considering the bias of external consultants towards smaller
contractors, a higher AFR may be expected. Table 14 shows the relationship between turnover and
AFR. As turnover increases in the sample, the AFR reduces as expected. The negative correlation was
found to be significant using Spearman’s rho (r = –0.490; p < 0.001). 

Since this turnover–AFR relationship existed in the sample, it was worthwhile repeating the
internal/external OSH personnel analysis with the effect of contractor size controlled for by
comparing only contractors with turnover of less than £25 million. 

Table 15 shows how the gap between ‘internal only’ and ‘external only’ was reduced when
controlling for contractor size. Mean ranks for ‘internal only’, ‘external only’ and ‘internal and
external’ were 19.24, 26.50 and 16.78 respectively. The differences were not significant using the
Kruskal-Wallis chi-square test: χ2 (2) = 3.794; p = 0.15.
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Table 12
AFR and source of
OSH advice

Source of OSH advice Mean AFR Median AFR Number SD

Internal only 1273.54 780.00 68 1244.21

External only 3167.62 2439.00 13 2438.80

Internal and external 1622.75 1185.50 20 1365.88

Total 1586.49 952.00 101 1580.27

Table 13
Cross-tabulation:
source of OSH
advice and
turnover

Table 14
Cross-tabulation:
turnover and AFR

Source of OSH advice
Turnover

Total
< £25m £25m–£50m £50m–£100m > £100m

Internal only 21 16 11 20 68

External only 10 2 1 0 13

Internal and external 9 7 1 3 20

Total 40 25 13 23 101

Turnover Mean AFR Median AFR Number SD

< £25m 2443.20 2000 40 1859.24

£25m–£50m 1343.32 952 25 1258.92

£50m–£100m 1130.77 714 13 1245.15

> £100m 618.43 500 23 380.19

Total 1586.49 952 101 1580.27



4.3.2 Membership of industry or professional bodies
An organisation or the OSH personnel employed by it may be members of industry or professional
bodies. Five professional bodies were identified from the data:

• Association for Project Safety (APS)
• British Safety Council (BSC)
• Institution of Occupational Safety and Health (IOSH)
• International Institute of Risk and Safety Management (IIRSM)
• Royal Society for the Prevention of Accidents (RoSPA)

As organisations or individuals can join more than one of these bodies, most of the datasets
included membership of more than one body. The average AFR for each category is shown in 
Table 16. 

Table 16 shows that a majority of organisations represented in the sample (81) have OSH personnel
who are members of IOSH. Since the organisations in the sample were, on many occasions, also
members of other professional bodies, comparisons were difficult to make due to lack of exclusivity.
However, a difference can be measured if all members of professional bodies are grouped together
and compared with respondents not affiliated with any professional body. The foot of Table 16 shows
this comparison. The mean and median AFRs for organisations affiliated to a professional body were
lower than those not affiliated to any. A Mann-Whitney U test showed this difference to be
significant: U = 325.5; p < 0.01 (two-tailed). 

4.3.3 OSH function: duties and authority
The organisational function of the OSH personnel or department was analysed to establish any
activities associated with superior performance. Most activities were evident in the majority of cases;
for example, ‘developing OSH policy and procedures’ was performed by at least one of the OSH
personnel in 100 cases out of the 101 observed. However, categories where some variation existed
between organisations generated interesting findings. These categories are shown in Table 17.
Organisations with OSH personnel or departments that undertake training, vetting of sub-
contractors or environmental management generally had a lower AFR than those that did not. All
three differences were statistically significant at the 0.01 level using Mann-Whitney U tests (two-
tailed). 
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Table 15
Cross-tabulation:
source of OSH
advice and AFR for
firms with less
than £25 million
turnover

Table 16
Cross-tabulation:
membership of
OSH industry or
professional bodies
and AFR

Source of OSH
advice

Mean AFR Median AFR Number SD

Internal only 2127.43 1818.00 21 1463.95

External only 3591.10 2553.00 10 2532.37

Internal and external 1904.56 1667.00 9 1429.71

Total 2443.20 2000.00 40 1859.24

Industry/professional body Mean AFR Median AFR Number SD

APS 1742.50 1742.50 2 106.77

BSC 1842.80 1250.00 15 1714.23

IOSH 1347.67 766.00 81 1349.40

IIRSM 1691.23 909.00 13 1897.71

RoSPA 1647.64 1038.50 14 1621.77

Total with membership of 
industry/professional body

1419.87 847.00 87 1410.70

No membership of 
industry/professional body

2621.86 1964.50 14 2168.94



The final variable in Table 17 is ‘authority’. This variable originally had three ordinal categories:
‘advise’, ‘enforce rules’ and ‘order’. However, only ‘advise’ and ‘order’ were chosen in the datasets
obtained. The difference in AFR between ‘advise’ and ‘order’ was significant, with that of
respondents with the authority to give orders being lower: Mann-Whitney U test U = 528; p <0.01
(two-tailed).

Table 17 also shows the combined effect of these ‘function and authority’ variables. Cases where all
categories were ‘yes’ or ‘order’ had a mean AFR of 520. The mixed cases had a mean of 1,609. Those
with ‘no’ or ‘advise’ in all cases were higher still at 3,233, although at this level of analysis numbers
became too low to test for statistical significance.

Table 18 shows analysis of OSH training for line management. Higher levels of training were
associated with a lower AFR. The mean rank of ‘Above OSH NVQ 3’ was 11.00; ‘SMSTS/MS (NVQ
2)’ was 50.49; and ‘up to two days’ was 57.81. The Kruskal-Wallis chi-square test was significant
beyond the 0.01 level: χ2 (2) =11.175; p = 0.004. Post hoc Mann-Whitney tests (with Bonferroni
adjustment) found a significant difference between ‘Above OSH NVQ 3’ and ‘SMSTS/MS (NVQ2)’:
U = 31; p = 0.001 (two-tailed). There was also a significant difference between ‘Above OSH NVQ 3’
and ‘Up to two days’: U = 9; p < 0.001. Therefore, the average AFR of organisations that train line
managers to the highest level was significantly different from those with lower levels of OSH training,
but the difference between the middle rank (SMSTS/MS (NVQ 1–2)) and lowest rank (up to two
days) was not significant. 

4.4 Other organisational factors
Previous research has found organisational factors other than investment in OSH personnel
associated with superior performance. These were also analysed. Variables with statistically
significant differences (Kruskal-Wallis test; p < 0.01) were:

• good OSH performance rewarded 
• client’s influence
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Table 17
Cross-tabulation:
AFR and OSH
function and
authority

Table 18
Cross-tabulation:
AFR and OSH
training for line
managers

Variable Category Mean AFR Median AFR Number SD

Training
No 1973.42 1282.00 43 1772.96

Yes 1312.89 750.00 57 1375.23

Vetting 
subcontractors

No 3105.56 2330.50 16 2375.30

Yes 1300.54 831.00 85 1201.31

Environment
No 1879.82 1073.00 66 1699.41

Yes 1033.34 543.00 35 1158.33

Authority
Advise 1909.41 1111.00 73 1716.88

Order 744.57 606.00 28 609.56

All

All no/advise 3233.00 1988.00 8 2918.70

Mixed 1608.73 984.00 79 1388.87

All yes/order 520.07 453.00 14 390.45

OSH training for line 
managers

Mean AFR Median AFR Number SD

Above OSH NVQ 3 210.60 222.00 5 215.41

SMSTS/MS (NVQ 2) 1566.56 968.00 62 1652.54

Up to two days 1825.15 1047.50 34 1472.27

Total 1586.49 952.00 101 1580.27



• presence of a safety management system
• presence of a behavioural safety scheme

Box plots and statistical tables are shown for these variables in Figures 13, 14, 15 and 16 below.

The mean rank for organisations where good OSH performance is not rewarded was 63.56. Those
with ‘formal rewards’ or ‘incentives’ had mean ranks of 35.14 and 35.47 respectively. The Kruskal-
Wallis chi-square test was significant beyond the 0.01 level: χ2 (2) = 23.109; p < 0.001. Post hoc
Mann-Whitney tests (with Bonferroni adjustment) found a significant difference between ‘formal’ and
‘none’: U = 174; p = 0.001 (two-tailed). There was also a significant difference between ‘incentives’
and ‘none’: U = 382.5; p < 0.001. Therefore, the differences in AFR between organisations with

Figure 13
Good OSH

performance
rewarded
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OSH rewards Mean AFR Median AFR Number SD

Formal 869.00 605.50 14 811.21

Incentives 812.45 662.00 31 810.72

None 2194.34 1710.50 56 1783.67

Total 1586.49 952.00 101 1580.27
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rewards or incentives for good OSH performance and those without was significant, with those
having no rewards being higher.

The mean rank for organisations whose clients do not generally take an interest in OSH performance
was 59.35. Those with clients who ‘audit’ or ‘request accident rates’ had mean ranks of 32.37 and
34.97 respectively. The Kruskal-Wallis chi-square test was significant beyond the 0.01 level: χ2 (2) =
16.981; p < 0.001. Post hoc Mann-Whitney tests (with Bonferroni adjustment) found a significant
difference between ‘audit’ and ‘no audit’: U = 237; p = 0.001 (two-tailed). There was also a
significant difference between ‘requesting accident rates’ and not: U = 317; p = 0.001. Therefore, the
differences in AFR between organisations with clients who either audit or request accident rates and
those with clients who do neither was significant, with those having no client influence being higher.

Figure 14
Client’s influence
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Client’s influence Mean AFR Median AFR Number SD

Audit 721.00 563.00 15 668.72

Accident rates 811.78 602.50 18 720.77

None 1982.47 1196.50 68 1736.06

Total 1586.49 952.00 101 1580.27



The mean rank for organisations with an OSHAS 18001-accredited SMS was 37.59. Those with
HSG65 or ‘in-house’ SMSs had mean ranks of 46.76 and 44.67 respectively. Organisations with no
SMS at all had a mean rank of 68.90. The Kruskal-Wallis chi-square test was significant beyond the
0.01 level: χ2 (3) = 17.885; p < 0.001. Post hoc Mann-Whitney tests (with Bonferroni adjustment)
found a significant difference between ‘OSHAS 18001’ and ‘none’: U = 122; p < 0.001 (two-tailed).
There was also a significant difference between ‘in-house’ and ‘none’: U = 213; p = 0.001. Therefore,
the differences in AFR between organisations with OSHAS 18001 or an in-house SMS and those with
no SMS was significant, with those having no SMS being higher.

Figure 15
Presence of a

safety
management

system
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HSG65

Safety management 
system

Mean AFR Median AFR Number SD

OHSAS 18001 1062.00 550.50 22 1260.53

HSG65 1343.76 984.00 21 1249.83

In house 1124.26 909.00 27 973.36

None 2525.71 1754.00 31 2000.66

Total 1586.49 952.00 101 1580.27



The mean ranks for organisations with a formal behavioural scheme for ‘managers and workers’ or
‘workers’ only were 34.11 and 30.13 respectively. Those with a partially implemented scheme had a
mean rank of 37.80. Organisations with no behavioural safety scheme had a mean rank of 58.62.
The Kruskal-Wallis chi-square test was significant beyond the 0.01 level: χ2 (3) = 14.327; p = 0.002.
Post hoc Mann-Whitney tests (with Bonferroni adjustment) found a significant difference between
‘managers and workers’ and ‘none’: U = 244; p = 0.004 (two-tailed). Therefore, only the difference in
AFR between organisations with a formal behavioural scheme for ‘managers and workers’ and those
with none was significant, with those having none being higher.

Figure 16
Presence of a
behavioural safety
scheme
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Workers

Behavioural safety
scheme

Mean AFR Median AFR Number SD

For management and
workers

1072.36 492.50 14 1509.58

For workers only 591.25 584.00 4 139.38

Partial 941.73 563.00 15 848.32

None 1893.10 1102.00 68 1682.55

Total 1586.49 952.00 101 1580.27



4.5 Cost–benefit analysis
Cost–benefit analysis was carried out using data from ‘investment in OSH personnel’ and accident
costs for major and over-three-day accidents (see 3.5 and 3.7.4). Two exponential curves were
produced using the regression method to represent ‘OSH investment’ and ‘accident costs’. These
curves were found to be:

OSH investment: y = 0.187 exp(–0.00018 x)
Accident cost: y = 0.0046 exp(0.00054 x)

where x represents AFR. These curves are plotted as shown in Figure 17. The curve representing the
combined values is also shown as ‘total costs’ following Tang et al.’s method.56

The coefficient of correlation for the curves representing OSH investment and accident cost were 0.26
and 0.60 respectively. The minimum value for ‘total cost’ was found where AFR = 3,600, and where
minimum total costs equal 0.13 per cent of turnover, which consists of:

Figure 17
Cost optimisation

model
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• OSH investment, 0.1 per cent of turnover
• accident cost, 0.03 per cent of turnover.

If the sample is re-examined, using 0.1 per cent investment in OSH as a minimum, then mean AFR
can be compared between those above and below the threshold. There were 35 organisations below
the 0.1 per cent threshold, with a mean AFR of 2,279. Conversely, the remaining 66 organisations,
with OSH investment above 0.1 per cent, had a mean AFR of 1,219. A Mann-Whitney U test showed
this difference to be significant: U = 727.5; p = 0.002 (two-tailed).
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5 Discussion and conclusions
5.1 Discussion of findings

5.1.1 The sample
The sample was positively skewed, which prevented parametric statistical tests. However, this was
expected because of the nature of the data. Besides the mathematical reasons, it was expected that
organisations with the resources and inclination to collect the information required for analysis
would also be conscientious employers in terms of health and safety. Therefore, the majority would
probably have lower than average accident rates. The mean AFR for the sample was 1,586 compared
to an industry average of 1,790. 

The two main industry sectors of civil engineering and building were adequately represented in the
sample, although it was biased towards building. However, infrastructure (civil engineering) accounts
for only around 10 per cent of new work by value in the UK, with building, including house building,
forming the remainder.16 Contractor size is a more problematic criterion to assess. Although the
majority of construction work in the UK is done by SMEs, they tend to be working for a larger
(main) contractor. The contractors in the sample have provided data for their subcontractors, so
issues of representation may not be a problem. However, 11 organisations in the sample were
themselves subcontractors, so there is a slim chance that some of their data are duplicated by other
main contractors in the sample. 

5.1.2 OSH investment vs OSH performance
Previous research examining the relationship between OSH personnel and OSH performance has
shown construction organisations with more OSH personnel per worker generally perform better.7,10,35

However, merely comparing the number of OSH personnel per worker to the AFR returned no
correlation.

After weighting for competence (experience and qualifications) was established, an association was
observed as discussed in section 4.2. However, the coefficient of correlation was only –0.25. An
observation of –1 would have been a perfect correlation, with 0 representing no correlation. This may
be expected, considering the possible influences on the AFR other than investment in OSH personnel,
such as safety culture, training line managers and worker engagement. Tang et al.,56 for example,
were happy to accept a coefficient of correlation of 0.25 for their ‘safety investment ratio’, which
included safety personnel, safety equipment, and safety training and promotion.  

Median values for the AFR were correlated with investment in OSH personnel (see Figure 12) to give
an alternative measure of central tendency. This showed a linear association, where the median AFR
drops considerably as investment in OSH personnel approaches 0.1 per cent of turnover. The line
then tails off at a lower gradient after this point as investment is increased. This indicates that an
obvious benefit in terms of reduced AFR can be achieved by investing between 0.1 and 0.2 per cent
of turnover in OSH personnel. However, the payback begins to diminish after this point. This trend is
consistent with the theory of diminishing returns. Nevertheless, an association has been established
which allows further cost analysis. This issue is discussed further in section 5.1.8 and 5.1.9 below.

5.1.3 OSH personnel: internal, external or both
Organisations that use only external consultants for their OSH function returned an average AFR
approximately three times higher than those with internal OSH staff (see 4.3.1). The difference in
AFR between organisations that employ only internal OSH staff and those that use only external
consultants was statistically significant. This finding is consistent with Hinze,10 who found a higher
rate of injuries within construction organisations when the safety person was an external consultant. 

However, the size of organisation had an evident influence on this measure. When smaller
organisations were compared (turnover less than £25 million), the gap in AFR between organisations
using just internal and just external OSH personnel was greatly reduced. The difference was not
statistically significant at this point, but organisations with internal OSH staff still had, on average, a
lower AFR than those with only external consultants. Furthermore, a third category of organisation –
those who use a mixture of both internal and external – had a lower average AFR than both the
others (again when restricted to organisations with turnover less than £25 million). In most occasions
the OSH provision consisted of one internal practitioner and at least one consultant. Therefore, it
would seem that smaller organisations can benefit in terms of reduced AFR by employing a
consultant to supplement an existing OSH practitioner rather than relying solely on a consultant.
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5.1.4 Membership of industry or professional bodies
Over 80 per cent of the sampled organisations had access to IOSH members. This is expected, given
the number of IOSH members employed in the construction industry.40 However, organisations and/or
their OSH personnel and consultants are also members of other industry or professional OSH bodies
(see 4.3.2). In most cases (81 out of 87) membership of these other professional bodies was in
addition to membership of IOSH. 

Fourteen organisations were not affiliated to any industry or professional body. The mean AFR for
these organisations was approximately twice that of those with organisational or individual
membership of such a body. This difference was statistically significant. Intuitively, this may confirm
the benefit of having access to the best practice resources and networks that an industry or
professional body can offer. 

The impact of this factor has not been investigated before. However, other bodies, such as the Major
Contractors Group (MCG), regularly compare the AFR of their members with the industry average.66

The average AFR for MCG members in 2005/06 was 837. Therefore, while organisations affiliated to
professional bodies have an average AFR lower than the industry average (1,790), there is still room
for improvement. Also, measuring the AFR of member organisations has been demonstrated by the
MCG as the first step to reducing them.

5.1.5 OSH function: duties and authority
Differences in organisations’ AFR with respect to OSH function relied on whether or not a particular
function was performed by at least one member of OSH personnel. Statistically significant differences
in average AFR were observed based on the presence or absence of training (performed by OSH
personnel for their staff), vetting of sub-contractors, and inclusion of environmental responsibilities in
the OSH personnel’s remit (see 4.3.3). 

Giving training courses is the 13th most common activity for OSH practitioners in the UK.43

Organisations that have at least one member of OSH personnel who undertakes this function had a
lower AFR than those which did not. This difference was found to be statistically significant. This
may reflect the fact that giving staff in the organisation OSH training should influence their
competence levels. However, if the person (or team) delivering the training is also responsible for
working closely with staff on general OSH matters, the impact of the training may be reinforced. It is
reasonable to assume that the trainers in these circumstances will know the audience through long-
term relationships as a result of working as part of the OSH team.

Vetting or assessing sub-contractors is undoubtedly a key function of any construction
organisation, because of the prevalence of sub-contracting in the industry. Organisations with at
least one OSH practitioner who assesses sub-contractors had a lower AFR than those without. 
This difference was found to be statistically significant. Assessing subcontractors for OSH 
competence is a legal requirement under CDM. It may therefore be erroneous to assume this 
function has not been carried out simply because no OSH practitioner has done it. It may be
performed by line managers in such cases. While integration of OSH management with line
management is commendable,15 there may be occasions where people have been given the task
who are not competent to perform it properly. This finding raises the possibility that such a failing
exists.

Also included in possible OSH functions were ‘additional’ duties. One such additional duty was
environmental management. Organisations in which at least one OSH practitioner also managed
environmental issues had a lower AFR than those who did not. This difference was found to be
statistically significant. According to R Jones, 16 per cent of OSH practitioners in the UK have
environmental responsibilities.43 N Jones45 found that OSH practitioners with job roles including
environmental responsibilities command higher salaries, reflecting greater responsibility. Therefore,
having responsibility for environmental management may be associated with more experienced OSH
personnel. Moreover, individuals with more responsibility may also command greater influence and
authority in the organisation. 

Alongside function, authority is also important. Organisations that have at least one member of OSH
personnel with the authority to give orders (rather than just advice) had a lower AFR than those which did
not. This difference was found to be statistically significant. Organisations in which all OSH practitioners
only give advice actually had, on average, twice the AFR. This finding needs to be considered carefully. If
OSH practitioners are given a support role without authority, their effectiveness can be hindered. If the
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authority is derived from senior management – through reporting lines to senior management – then OSH
recommendations and concerns may have a greater chance of being implemented or dealt with. In all cases,
the OSH practitioner(s) with full authority held a senior position in the organisation. 

5.1.6 Line management OSH training
The effective management of OSH requires input and action from line management. Therefore,
investment in OSH training for line managers was measured. The ratio of line managers to OSH
personnel in each organisation meant there were restrictions on the level (and detail) of data that
could be collected. Therefore, only the level of OSH qualification or training possessed by line
managers was measured. The subsequent ranking of qualifications and training was compared with
mean AFR (see 3.6 and 4.3.3). 

An ordinal association between the level of OSH training and AFR was found in the sample.
Organisations with line managers trained to a relatively low level (up to two days of training) had the
highest AFR. Organisations with line managers trained to the industry-recognised SMSTS standard or
IOSH Managing Safely (five and four-day courses respectively) had the second highest AFR. Those with
the highest level of OSH qualification in the sample – OSH NVQ 3 or above – had the lowest AFR,
although there was a relatively small number of cases (five) in this final category. The average AFR of
organisations that train line managers to the highest OSH level was significantly different from those
with lower levels of OSH training. But the difference between the middle rank (SMSTS/MS (NVQ 2))
and lowest rank (up to two days of training) was not significant. 

This finding is not surprising, considering the abundance of research confirming the importance of
OSH training to OSH performance.7,10,11,35 However, the linear association is of greater importance.
The extent of OSH training or qualification may be expected to be a significant factor in relation to
competence, but no research was found to confirm this assumption. Therefore, this finding reinforces
the argument for pursuing higher levels of OSH training and qualification for line managers. 

Integrating OSH management with the line management function can only be done when line
managers are competent enough to accept this responsibility.15 It is therefore worthwhile to establish,
among other things, the minimum level of OSH training or qualification needed to reach this level of
competence.

5.1.7 Other organisational factors
The influence of other factors was measured because of their prominence in relevant literature.
However, they were not central to the main focus of the study; rather, they were considered
confounding factors. Not all, however, returned statistically significant results. Those that did were
OSH rewards, client’s influence, having a SMS, and having a behavioural safety scheme.

Unfortunately, not enough datasets were available in the sample to allow complex analysis which
could control for these factors. Nonetheless, the four variables with significant differences in AFR
provide useful data for further studies on superior OSH performance. 

5.1.8 Cost–benefit analysis
The ‘optimal’ investment in OSH personnel was found to be 0.1 per cent of turnover, with 0.03 per
cent accident costs. This calculation was based on Tang et al.’s method.56 Tang et al. make it clear,
however, that the optimal investment figure should not be considered the maximum investment. In
fact they recommend that it should be used as a minimum amount, as increasing investment will lead
to other intangible benefits, such as impact on safety culture and staff morale. The present study, like
Tang et al.’s, did not consider the cost of minor accidents. If this cost was included, the minimum
figure would increase. 

This analysis only considered salary costs and could not include moral and legal imperatives which
obviously need to be considered at all times. However, the commercial argument is strengthened by
comparing the mean AFR of organisations below and above this threshold. Those with OSH
investment below 0.1 per cent had a mean AFR of 2,279, whereas those above had a lower mean
AFR, of 1,219. This difference was statistically significant, supporting the case for increased
investment in competent OSH personnel. 

5.1.9 Interaction of factors
Correlation analysis found that up to 0.1 per cent of turnover investment in OSH personnel has a
strong influence on OSH performance (in terms of AFR), but that this influence begins to diminish
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after 0.2 per cent. Cost optimisation analysis confirms that the optimal investment is indeed 0.1 per
cent. The average salary for an OSH professional in construction is around £35,000 (excluding on-
costs). Taken at face value, this means that an organisation would need to have a minimum turnover
of £35 million to justify a full-time OSH position. Therefore, an OSH consultant (at lower
investment) may seem more feasible.

However, organisations with full-time OSH personnel have, on average, a lower AFR than those with
only external consultants; this is true even in the case of those with turnover less than £25 million.
The minimum turnover observed in the sample was £4 million. Therefore, a full-time OSH
practitioner is most effective in all cases (above £4 million), and should be considered as an absolute
minimum as turnover approaches £35 million, ie the 0.1 per cent minimum threshold. The findings
show that an external OSH consultant can be considered an effective way to supplement an existing
OSH member of staff at this point. But relying on an external consultant only is associated with a
higher AFR. If an average OSH salary of £35,000 is assumed, then additional internal OSH staff
should be considered at a minimum of every £35 million increment in turnover. 

This investment ratio is separate from the investment required for line management. The findings
show that above average OSH training and qualifications for line managers are associated with the
lowest AFR averages. Also, investment in attaining individual or corporate membership of OSH
industry or professional bodies should be considered. 

In terms of OSH function, training of other staff, vetting sub-contractors and including environmental
responsibilities are associated with lower AFR. However, this is in addition to other basic functions of
OSH which should not be disregarded, such as developing policy and carrying out site audits. Moreover,
if these increased functions are implemented then attention to adequate resources needs to be considered
as discussed above. In addition to function, the authority of OSH personnel is also significant. In other
words, reporting lines of OSH personnel are most effective when they lead to senior management. 

There was a combined effect for training other staff, vetting subcontractors, including environmental
responsibilities and increased authority. Organisations with OSH personnel who did all of these had a
mean AFR of 520. However, at this level of analysis, the numbers were too low to test for statistical
significance. This was also true of the other organisational factors, namely OSH rewards, client’s
influence, having a SMS, and having a behavioural safety scheme.

5.2 Conclusions and recommendations

5.2.1 Conclusions
The aim of this study was to investigate the relationship between the provision and application of
OSH personnel and OSH performance in construction organisations. A total of 101 contractors’ data
were used for analysis, collected using a combination of questionnaires and information from the
CHAS database. The 101 contracting organisations employed a total of 660 OSH personnel and over
200,000 workers, including subcontractors.  

The first objective of the study was to develop appropriate assessments of OSH personnel provision,
accommodating different levels of competence, qualification and experience. OSH personnel were
measured in terms of quantity and quality.

The quantity measure was 1 unit per full-time OSH practitioner, including a fractional count for part-
time staff. A notional fraction of 0.1 was used for external consultants. This was based on actual time
spent by consultants working for construction organisations. 

The quality measure was based on experience and qualifications of OSH practitioners. Average
salaries, connected to experience and qualifications, were developed from existing survey data to
establish a representative salary incorporating both elements. A three-by-three matrix with a salary
representing each combination was the result. The quality measure was normalised by presenting it as
a percentage of turnover. 

The second objective was to investigate and select appropriate measures of organisational OSH
performance. The AFR for one full year was used, as recommended by the HSE. The calculation was:

Number of reportable accidents x 100,000average number employed
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Subcontractor numbers were included, but office staff were excluded for increased accuracy.

The third objective was to investigate and quantify any association between the quantity of
competent OSH personnel resource provided by construction organisations and their OSH
performance. 

• A non-parametric test (Spearman’s rho) was used to test OSH investment against OSH performance.
No parametric test was conducted because the sample was skewed. The skewed data were expected
rather than being the result of poor sampling. A significant negative correlation was observed
between investment in OSH personnel and OSH performance (r = –0.25, p = 0.011). 

The fourth objective was to translate the data into a cost–benefit relationship, to provide an economic
argument for appointing or training OSH personnel. The cost–benefit model required two elements: a
cost for OSH investment and a cost for accidents.

Investment in OSH personnel was already calculated as a representative salary, being a percentage of
turnover. Accident costs, based on HSE research, were used for ‘major’ and ‘over-three-day’ accidents.
These were multiplied by the number of accidents experienced by each organisation before being
converted to a percentage of turnover.

• Exponential curves for each element were produced using regression. The coefficient of correlation
for OSH investment and accident costs were 0.26 and 0.60 respectively. Combining the values for
each produced a third curve, which was then used to obtain an optimal measure of OSH investment.
This was found to be 0.1 per cent of turnover, resulting in 0.03 per cent accident costs.

The fifth and sixth objectives were to investigate, classify and evaluate the variety of organisational
structures in which OSH personnel operate, and their consequent influence and authority, taking
account of senior management and other organisational support, and then to investigate any
association between these.

• Organisations with internal OSH personnel had a lower AFR (m: 1,274) than those who used
only external consultants (m: 3,168). This difference was found to be statistically significant.

• External consultants were concentrated at the smaller end of the sample (turnover less than £25
million). The difference in AFR was reduced when these small organisations were compared.
However, a third category, ‘internal and external’, was ranked with the lowest AFR for these
smaller organisations. In other words, smaller organisations that employ a mixture of internal OSH
staff and an external consultant tend to perform best within the under-£25 million turnover band. 

• Organisations affiliated to an OSH professional body or employing OSH personnel who are
members of an OSH professional body had a lower AFR (m: 1,420) than those with no such
affiliation (m: 2,622). This difference was found to be statistically significant.

• Organisations with OSH personnel who train their own staff in OSH had a lower AFR (m: 1,313)
than those without such staff (m: 1,973). This difference was found to be statistically significant.

• Organisations with OSH personnel who vet (or assess) sub-contractors had a lower AFR (m:
1,301) than those without (m: 3,106). This difference was found to be statistically significant.

• Organisations with OSH personnel who also have environmental responsibilities had a lower AFR
(m: 1,033) than those without (m: 1,880). This difference was found to be statistically significant.

• Organisations with OSH personnel who had authority to give orders had a lower AFR (m: 745)
than those with OSH personnel who merely gave advice (m: 1,909). This difference was found to
be statistically significant.

• Organisations with OSH personnel who train, vet sub-contractors, have environmental
responsibilities and have greater authority had a mean AFR of 520. However, at this level of
analysis, numbers became too low to test for statistical significance.

• Line managers’ OSH training and/or qualifications were compared with organisations’ average
AFR. A three-point ordinal scale was used to represent qualifications. The first (highest) band of
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training/qualifications, ‘OSH NVQ 3 or above’, had the lowest AFR (m: 211). The second ranked
band, ‘SMSTS/MS (NVQ 2)’, had a higher AFR (m: 1,567). The third (lowest) ranked band, ‘up
to two days’ training’, had the highest AFR (m: 1,825). The differences in AFR were statistically
significant.

The interactions between these findings can be summarised as follows:

• Investment in suitably experienced and qualified OSH personnel was associated with improved
OSH performance. The minimum investment was found to be 0.1 per cent of turnover.

• The mean AFR of those below the minimum investment level was 2,279. The mean AFR of those
above the minimum was 1,219. This difference was found to be statistically significant.

• However, a full-time OSH practitioner was found to be more effective than merely relying on
external consultants (based on turnover of at least £4 million), and should be considered as an
absolute minimum as turnover approaches £35 million.

• An external OSH consultant was found to be an effective way to supplement existing OSH
personnel. But relying on an external consultant only was associated with a higher AFR.

• Above average OSH training and qualifications for line managers were associated with the lowest
AFR averages. Conversely, lower levels of OSH training and qualifications for line managers were
associated with a higher AFR. This supports the case for increased OSH training and
qualifications for line managers. 

• In terms of OSH function, organisations with OSH personnel who train, vet sub-contractors, have
environmental responsibilities and have greater authority are associated with a lower AFR. This
suggests that the role or activities of OSH personnel are important for OSH performance.  

• Investment in attaining individual or institutional membership of an OSH professional body was
also associated with lower AFR. 

5.2.2 Limitations of the study
The final sample used for the study was 101 construction organisations. Although this was not a
small sample, detailed analysis was hindered due to the number of independent variables identified.
Therefore, more cases or fewer variables would have helped. 

In terms of representation of the population, the sample included both building and civil engineering
contractors, the mean AFR (1,586) was close to the industry average (1,790) and there was a wide
spread of sizes of organisation. However, the sample was positively skewed towards a lower AFR (70
per cent below industry average, 30 per cent above). This is common in such studies, where
organisations with the resources and inclination to collect the information required for analysis
would also be conscientious employers in terms of health and safety. Furthermore, no contractors
with turnover under £4 million were observed. However, this was expected because of the nature of
the data collected. 

There were 11 subcontractors in the sample. This means that there is a chance that data may have
been duplicated between these sub-contractors and the other main contractors in the sample. This
error would occur if any of the sub-contractors worked for one of the main contractors in the sample
during the period measured. This possible error was too difficult to control for without eliminating
the subcontractors from the study. It was decided that the benefit of keeping the subcontractors’ data
outweighed any potential threat to validity or reliability. However, the threat is still acknowledged. 

The method for assessing investment in OSH personnel was cumulative: in other words, it is the sum
of OSH salaries based on experience and qualifications. This analysis was only concerned with
detecting an ‘overall effect’ of investment. A large investment in OSH personnel could be several
personnel with a low level of qualifications or experience or a few highly qualified or experienced staff.
The analysis did not allow for discrimination between these two scenarios or for mismatches between
pay and qualification levels. However, the method developed assumes the number of OSH personnel
(quantity) is the main factor and the experience/qualifications of OSH personnel (quality) is a
moderating factor. As mentioned above, the study did not account for the influence of the many other
factors that affect OSH performance – such as safety culture – in addition to OSH professionals.

The skewed data prevented use of parametric tests, which are considered more powerful than non-
parametric tests. However, parametric tests in these circumstances may have led to misleading results.

Similarly, and as indicated earlier, the method of OSH performance measurement did not include
minor accidents and ill health, dangerous occurrences or less tangible measures, such as reputational
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damage. These are likely to lower the performance level or increase the cost of ‘accidents’. If it were
possible to take these into account, there would be an increase in the minimum level investment.
Therefore all costs used should be considered indicative and further studies incorporating more
detailed cost data are advised. 

5.2.3 Recommendations
The recommendations are divided into two categories: those for improved industry practice, and
those for further academic study.

Improved industry practice:
• Investment in a suitably experienced and qualified internal OSH practitioner should be considered

for construction organisations with at least £4 million turnover. External consultants should be
seen only as a supplement to, rather than a replacement for, internal staff. This level of investment
should be seen as an absolute minimum as turnover grows to around £35 million. 

• Investment in OSH personnel in organisations with a turnover of £35 million or more should be
at least 0.1 per cent of turnover. However, increasing numbers of OSH personnel indefinitely will
not reduce accidents to zero. A maximum is not recommended, but some investment in OSH
management will obviously need to be spent elsewhere.

• Investment elsewhere is recommended to provide improved OSH qualifications for line
management, and to attain membership of OSH professional bodies (for individuals or the
organisation), as well as to support those areas traditionally associated with improved OSH, such
as SMSs, OSH benchmarking and rewards, behavioural safety schemes and worker engagement.

• The OSH function can be more effective if OSH personnel also participate in training, vet sub-
contractors, have environmental responsibilities and have increased authority (through access to
senior management). 

• Individual or institutional membership of an OSH professional body was associated with a lower
AFR than non-membership of such bodies. These bodies could consider following the lead set by
the MCG of collecting annual AFR measures from member organisations. The MCG considers
this a key step towards reducing AFRs among its membership. 

Further academic study:
• This study covers one leg of the Triple Ace Triangle. A further study is recommended, which

encompasses all three legs, including management leadership and worker engagement. The latter
could also identify effective methods of engaging migrant workers. 

• This study focused on OSH at organisational level. The characteristics of OSH individuals with
superior performance in relation to the Triple Ace Triangle should also be investigated.

This study sought to investigate the relationship between the provision and application of
professionally competent OSH personnel and OSH performance in construction organisations. An
association was found between the two as well as several other factors of interest. It is hoped that
these findings will be of use to industry practitioners and academic scholars alike.

52 Cameron, Hare and Duff



Superior safety performance: OSH personnel and safety performance in construction  53

Appendix: Questionnaire

Impact of occupational safety and health (OSH) provision on OSH performance

Organisation’s anonymous reference number:

Contact details

Name

Phone Email

This questionnaire has been developed by Glasgow Caledonian University for research funded by the
Institution of Occupational Safety and Health (IOSH). The aim of the research is to investigate the relationship
between the provision and application of professionally competent OSH management personnel and OSH
performance in construction organisations.

General note
All questions relate to work undertaken in the UK only. Relate all answers to the same timeframe, ie the
most recent financial year. Where your answer is an estimate, place an E beside it.

1 In general, which category best describes your organisation? (Please tick one)

1a Principal/main contractor (most of the time)

1b Subcontractor (most of the time)

2 What industry sectors does your organisation work in? (Please tick any that apply)

2a Civil Services/utilities

2b Transport

2c Other (please state)

2d Building Housing

2e Commercial/industrial

2f Other (please state)

2g Demolition General

2h Other (please state)

3 How long has your organisation worked in the construction industry?

years

4 What was your organisation’s turnover in the last financial year?

£
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5 What types and numbers of accidents were there in your organisation in the last financial year?

Employees Sub- Public Total Dangerous
contractors occurrences (5e)

5a Fatal/major

5b Over three days

5c Minor/first aid

5d Totals

Complete only the boxes with numbers that you can easily calculate – so use totals if there are no
individual figures available. If you provide totals only, please circle which out of employees,
subcontractors and/or the public the figures apply to.

Please answer EITHER question 6 OR question 7

6 What was the average number of workers employed during the last financial year?

6a Site employees

6b Site subcontractors

6c Office employees

6d Total

Please give a total even if you do not have figures for 6a–6c.

7 What was the total number of hours worked in the last financial year?

7a Site employees

7b Site subcontractors

7c Office employees

7d Total

If the hours worked data are based on an estimated working week, please give:

Average hours worked per week Average weeks worked per year

8 Does your organisation have any designated OSH personnel?

Please tick

8a Yes – internal staff How many? Please go to question 9

8b Yes – external consultants How many? Please go to question 9

8c No Please go to question 11

9 For the lowest level of OSH manager/adviser, what is the largest area covered by any one
person?

square miles
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11 Job types by line management status. (Group types of manager together, eg directors, project
managers, site managers)

Line management No. in Highest OSH qualification No. with this
job types category or training* level

* If managers of the same ‘type’ have different kinds of OSH qualification, list each qualification
separately.

12 How is good management of health and safety rewarded in your organisation?

12a Formal part of pay and promotion

12b Discretionary incentives

12c None

13 How much OSH training is provided by your organisation, and to whom?

13a Over four days: Employees and subcontractors Employees only No-one

13b Two to four days: Employees and subcontractors Employees only No-one

13c One day: Employees and subcontractors Employees only No-one

14 Do your organisation’s clients request measures of OSH performance during projects?

14a Most clients audit sites (more than just accidents)

14b Most clients ask for accident rates on site

14c Most clients do not measure OSH performance

15 Does your organisation have a safety management system?

15a Yes – accredited by a third party 
(eg OHSAS 18001)

15b Yes – own system, unaccredited, based on 
HSG65 or similar

15c Yes – own system, unaccredited, in-house design

15d No
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16 Does your organisation have an OSH behavioural programme in place?

16a Yes – structured programme with budget,
aimed at managers and workers

16b Yes – structured programme with budget,
aimed at workers

16c Partial – no specific programme or budget,
aimed at workers

16d No

17 What relationship does your organisation have with trade union safety representatives?

17a Management and safety representatives regularly
meet and work together on initiatives

17b Safety representatives are active on isolated sites

17c There are no union safety representatives

18 Financial information – costs and benefits (Please complete as much of this table as you can. Partial
information is still useful to us. We will use these data to calculate accident costs for your organisation)

18a Total annual salaries for dedicated OSH personnel

18b Other related costs for OSH personnel (eg NI, pensions, overheads)

18c Total annual cost of external OSH consultants

18d Current year’s employer’s liability insurance premium

18e Any other insurance premiums covering accidents

18f Gross profit margin for year

Please tick the box to show that you have included an organisational chart showing
OSH reporting lines and functions in relation to the rest of your organisation:

£

£

£

£

£

%
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IOSH publishes a range of free

technical guidance. Our

guidance literature is designed

to support and inform

members and motivate and

influence health and safety

stakeholders.

Global best practices in contractor
safety – IOSH/ASSE good practice
guidelines
This document is aimed at anyone who
needs to ensure good and continuously
improving health and safety performance
in contracting organisations worldwide.
It summarises current good practice
standards which apply to:
- all contract situations, both project-

related and for ongoing work
- all economic situations, in

developed and developing countries
- clients and contractors.

We encourage all IOSH and ASSE
members to implement the good
practices described in this document.
We also welcome suggestions for
improvements to these guidelines,
based on wider experiences from
clients and contractors. We’ll update
the guidelines as appropriate.

These guidelines represent the
combined global experience of many
senior health and safety advisers,
brought together at a joint IOSH/ASSE
seminar in October 2000. There are
sections covering:
- client and contractor practices,

culture and contract arrangements
that lead to good health and safety
performance

- issues and their solutions in
developed economies

- issues and their solutions in
developing economies

- issues and their solutions in
international contracts.

The guidelines are intended for use by
all those with a stake in workplace
contractor health and safety
performance.

If you have any comments or questions
about this guide, please contact
Research and Information Services at
IOSH:
- t +44 (0)116 257 3100
- researchandinformation@iosh.co.uk

PDF versions of this and other guides
are available at www.iosh.co.uk/
freeguides.

Our materials are reviewed at least
once every three years. This document
was last reviewed and revised in
August 2014.
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These guidelines summarise the
presentations and subsequent
discussions at a joint IOSH/ASSE
seminar, Global best practices in
contractor safety, held in London in
October 2000. Around 60 delegates
attended, mostly based in the UK or
US but with international work
experience. Others had global
responsibilities managed from a UK or
US base. There were also delegates
from the Gulf states and Australia.
Overall, the delegates represented a
wide range of global health and safety
experience.

The seminar included five
presentations, which are summarised in
the appendices. Although three of
them focus on construction issues and
practices, much of their material has a
wider application. The two
presentations relating to the client’s
perspective cover the full range of
contracted services. After the
presentations, the delegates broke into
groups to share their experiences and
develop ideas concerning best practice
in a variety of situations. The following
sections summarise these group
discussions.

Note: Although the seminar’s title
refers to ‘best practice’, it’s less
contentious, but equally effective, to
use the term ‘good practice’ and the
discussion summaries therefore use the
latter phrase.

1 Introduction
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2.1
Key aspects of good practice health
and safety culture include:
- an organisational vision that

includes ethical and moral values,
not just purely commercial reasons
for good health and safety results

- externally verifiable excellent results
– with consistently low injury, illness
and damage statistics in a culture of
open, honest reporting

- management systems that take
account of local situations but
which also meet global standards

- excellent contractors working with
excellent clients

- an expectation of continuous
improvement in all aspects of health
and safety, aided by external
benchmarking

- enough resources and time
allocated for training and
competence development among
workers, professionals and
managers

- prequalification of contractors and
subcontractors based on their
regional or local, as well as global,
processes and results.

2.2
For capital projects, good practice
clients will:
- make sure that overall project

objectives are realistic and don’t
compromise health and safety
results; projects will be on time, on
budget and safe

- stress best value over the life of the
project rather than lowest initial
cost

- make sure that health and safety is
thoroughly integrated into the
design phase as well as into
construction, start-up and operation

- make sure that there is enough
time and resources for adequate
planning, for example when
mobilising construction contractors.

2.3
For all contracts, good practice clients
will:
- use health and safety responses to

pre-tender questionnaires
throughout the tender, clarification
and award processes

- create a culture that fosters co-
operation, co-ordination,
communication and competence,
avoiding confrontation based on
narrow interpretations of the
contract, both internally and with
the contractor

- consistently manage their own
dealings with the contractor and
expect the contractor to do the
same with their subcontractors

- have clear contract health and
safety management processes and
accountabilities, including regular
active monitoring and enforcement
of performance standards where
appropriate.

2.4
Good practice contractors will
consistently:
- identify hazards and implement risk-

based controls for all their activities
- create a culture which fosters co-

operation, co-ordination,
communication and competence,
avoiding confrontation based on
narrow interpretations of their
contract – both internally and with
the client

- adopt up-to-date regional and
global health and safety standards

- be good practice clients for their
own subcontractors.

2.5
Good practice contracts will have the
following elements:

2.5.1 Before mobilisation
- monitoring against a contract-

specific plan, developed using the
contractor’s specialist experience
where appropriate

- ensuring workforce competence –
maximise use of passport schemes
to cover industry-wide competence
and training issues

- agreement on suitable key
performance indicators, including
relevant health and safety measures

- agreement on and communication
of co-operative culture, expected
health and safety performance
standards and any rewards or
sanctions to be used

- consideration of client–contractor
team-building activities for safety-
critical contracts.

2.5.2 On site (for contracts carried
out at the client’s premises)
- site- or contract-specific induction

training, clearly linked to any
passport scheme used for generic
inductions

- making sure that site inductions
include ‘good neighbour’ issues and
procedures, ie addressing the
expectations of local health and
safety stakeholders

- providing suitable welfare facilities,
making sure that the standard does
not imply that contract personnel
are treated as ‘second class citizens’

- active interface management and
regular review, particularly to ensure
consistent communication between
client and contractor and joint
ability to manage any pressures for
improved performance, including
refusing to condone or ignore short
cuts
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- regular, planned joint health and
safety performance monitoring and
feedback, including providing
enough time and resources for
workplace contacts and worker
representatives, where appointed

- processes to communicate and
manage change, including the
revision of risk assessments by
competent people, and agreement
that changes mustn’t take place
without such assessments

- implementation of systems to
recognise and reward both good
practice and new best practice –
the systems should be clear,
consistent, communicated and
followed, and may be used for
individuals and groups.

2.5.3 After completion of the
contract (often forgotten or
ignored)
- adopt a holistic approach, covering

the performance, both good and
bad, of the client, contractor and
subcontractors and its root causes

- link feedback and improvement
opportunities to the likelihood of
repeat business orders; where
possible, expect and plan for more
contracts with those who
demonstrate continuous health and
safety improvement

- make sure client and contractor
feedback is linked to agreed
precontract performance standards
and other expectations.
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Note: At the October 2000 seminar,
the phrase ‘developed countries’ was
used. However, health and safety
standards vary greatly between
economic sectors as well as between
countries. Some employment sectors in
‘developed’ countries may have
‘developing economy’ health and
safety characteristics, and vice versa.

3.1 
There are two main issues for clients:
- leadership and focus on the key

health and safety issues must come
from clients, even where they’re less
familiar with the details of health
and safety good practice than their
specialist contractors

- a need to move from the cheapest
price to value for money as the
award criterion – this requires more
sophisticated tender assessment.
Transparency of the assessment and
award process is still vital but harder
to achieve, because some elements
of ‘value’ are not easy to assess
monetarily.

If these issues are successfully
managed, the benefits for clients
include:
- improved health and safety results,

often linked with other business
results

- transfer of skills and competence
from the contractor to the client
organisation

- reduced insurance costs
- positive relations with both internal

and external stakeholders.

3.2
The two main issues for contractors are:
- the need for comprehensive but

simple risk assessments linked to
method statements, covering all
tasks carried out

- an increasing emphasis on
workforce competence and formal
systems to demonstrate and verify
this, which can require significant
investment and management
resources.

If these issues are successfully
managed, the benefits for contractors
include:
- increased and retained skills and

experience
- market edge
- reduction in losses and insurance

costs.

3.3
There are also some issues facing both
clients and contractors:
- investment in best practice may

appear as a short term cost,
although most of the benefits are
long term

- an adequate pre-qualification
process requires significant effort,
especially when it is also required to
comply with free competition rules.
This can be eased by using industry-
or sector-wide systems and data,
rather than company-specific
processes

- the desire for partnering and longer
term contracts is often affected by
market conditions, and in some
situations can be difficult to
reconcile with an ‘independent
contractor’ philosophy

- there is a need to develop joint
health and safety-related incentives
that drive the right individual, group
and organisational behaviours. It’s
also necessary to incorporate
leading indicators, because
traditional lagging indicators may
become very rare events. However,
when these do occur, a single
serious accident may not mean a
specific individual or group should
be identified as failing

- although accidents represent failure,
they’re also learning opportunities.
Nevertheless, it can be difficult to
investigate root causes fully and
share learning openly in the
success-oriented culture which
good practice and partnering
typically aim to foster.

Other aspects to consider include:
- less confrontational contracts and

relationships can lead to the
reduction of resources and costs
devoted to accident claims and
detailed contract variations

- the UK’s Construction (Design and
Management) Regulations 2007
(CDM) – see Appendix B – represent
global best practice for defining
construction project health and
safety responsibilities, especially for
clients and designers. However,
standard methods for complying
with the previous (1994) version of
CDM were overly bureaucratic.
CDM 2007 has tried to address this
problem; only time will tell whether
this approach has been successful.

- US employer liability insurance
assessments and ranking represent
a global best practice to reflect
actual health and safety results in
premiums.
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4 Implementing good practice contractor health
and safety in developing economies

Note: At the October 2000 seminar,
the phrase ‘developed countries’ was
used. However, health and safety
standards vary greatly between
economic sectors as well as between
countries. Some employment sectors in
‘developed’ countries may have
‘developing economy’ health and
safety characteristics, and vice versa.

4.1
The key issues are:
- communication – the need to be

able to speak and listen to local
people in their own language, not
via interpreters

- the local availability of suitably safe
and reliable equipment. In some
cases, stopping work due to refusal
to accept substandard equipment,
though unpalatable, may be the
best long term solution

- community and/or government
expectations for infrastructure
development and education or
training as part of the contract,
with the consequent widening of
the extent of health and safety
issues to be managed, and the
competent resources required

- the flawed assumption that health
and safety standards always need to
be raised in the local workforce.
Where new workers are trained and
enabled to adopt good practices
from the start, developing economy
contractors often produce verifiable
health and safety results well in
advance of typical developed
economy results.

4.2
For both clients and contractors, good
practice solutions include:

4.2.1 Management personnel
- the use of a core, highly skilled,

expatriate management team which
is familiar with, or can become
familiar with, local culture and
expectations

- supplementing this with skilled local
people, training them elsewhere if
necessary to ensure that good
practices are more readily
transferred

- the setting of high personal
standards by management team
members, showing that all
members of the workforce are
valued, and sharing a vision for
national and/or local development
including continuous health and
safety improvement

- involving local government bodies to
increase their long term ownership
of and responsibility for health and
safety results, infrastructure, training
and education

- being visible on site to engage with,
praise and police the workforce

- monitoring results using meaningful
local measures, in addition to
required corporate criteria.

4.2.2 Local workforce
- providing brief, practical and

relevant training related to daily
hazards, rather than long courses

- implementing an agreed education
and training strategy, and
recognising and rewarding those
showing positive behaviour and
willingness to learn

- making sure that the local
workforce feels valued, for example
by providing family welfare facilities

- making time for individual
communication about health and
safety good practices and involving
families, perhaps in workplace
health issues

- fostering trust, for example by
protecting local workers from
hazards they may not be aware of.



5.1
The key issues are:
- how to achieve an acceptable

balance between corporate and
local values, standards and cultures
at a typical worksite (involving
international and/or national
employers) with a potentially
multinational workforce

- the availability and use of
internationally agreed standards, for
example from the International
Labour Organization, the
International Organization for
Standardization, the World Bank,
the International Monetary Fund
and the United Nations
(Note: The 2001 International
Labour Organization guidelines for
health and safety management
systems are particularly relevant in a
global context, as they’re designed
as a basis for sectoral and national
guidance as well as for direct use in
larger organisations.)

- the key differences in style and
content between major regional
health and safety standards, for
example prescriptive versus goal-
setting regimes, or the US
Occupational Safety and Health
Administration versus the EU
versus the Association of South
East Asian Nations

- variations in type of contract and
size of organisation – for example,
those working on a small
subcontract have much less
freedom of action.

5.2
For both clients and contractors, good
practice management solutions
include:
- the publication of clear corporate

value statements covering ethics,
human rights and health and safety
risk acceptance

- being willing to challenge local
health and safety values and
standards constructively, where
they’re lower than corporate ones,
but accepting variances which are
based on local preferences – eg
working hours, dress or social
hierarchy

- in extreme cases, clients deciding to
decline to do business in certain
situations, or contractors walking
away from certain clients

- regularly updating internal bid lists
with contract-specific feedback from
all parties (see 2.5.3), using industry-
wide feedback where available (eg
First Point Assessment Ltd for the
UK sector of the North Sea)

- at both corporate and site level,
implementing health and safety
management systems, based on a
recognised standard which includes
expectations of continuous
improvement from ‘good’ towards
‘best’ practice

- using management system audit
plans, reports and auditors as a
means to drive and disseminate
improvements, rather than as a
basic ‘tick-box’ exercise

- including all identifiable contractor
and subcontractor personnel in
published corporate health and
safety results and improvement
targets

- setting realistic, balanced health
and safety key performance
indicators, including both leading
and lagging indicators, and defining
clear accountabilities

- identifying leaders and followers
(from audit data) and encouraging
them to share best practices and
learn from each other, to disseminate
good practices more quickly

- publishing and sharing results and
lessons learned, both internally and
through external bodies

- including poor results as well as
good ones, since much can be
learned from the root cause analysis
of failures.
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We thank everyone who participated in
this seminar and contributed their
experiences, both as speakers and in
the subsequent discussions. In
particular, we thank Black & Veatch,
sponsor of this event. We also thank
IRATA for permission to use the front
cover image.

We’ve tried, in this summary, to
identify the key points at issue and
make them widely available as a basis
for further understanding of what
global good practice is in contractor
health and safety. Many of the
practices identified may also be applied
to environmental hazards.

If you have any comments or questions
about this guide, please contact
Research and Information Services at:
researchandinformation@iosh.co.uk.

IOSH
The Grange
Highfield Drive
Wigston
Leicestershire
LE18 1NN
UK

t +44 (0) 116 257 3100
www.iosh.co.uk

ASSE
Rennie Heath
Manager, Practice Specialties
ASSE
1800 East Oakton Street
Des Plaines
IL 60018
USA

t +1 847 768 3436
rheath@asse.org
www.asse.org
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Tackling the construction health and
safety record in both the United
Kingdom and the United States
presents opportunities for identifying
common problems, sharing good
practice and exchanging information
through partnership. 

Clients are beginning to realise that
taking an active role in achieving
construction health and safety makes
sound commercial and financial
sense. In simple terms, the client has
information on risk, while the
contractor’s role in managing risk is
pivotal in securing good health and
safety practices on site. However, the
project designer or architect often
introduces risk and the workers must
almost always endure the risk.
Everyone in the construction chain
has a crucial role in reducing
unacceptable loss.

From the UK perspective, much still
needs to be done. The USA’s
Occupational Safety and Health
Administration has published a goal
for 2000 and beyond of “sending
every worker home whole and healthy
every day”, and such a laudable goal
is equally valid in the UK. Given that
the construction industry in both the
UK and US exposes people to higher
than average risk, with the worst
health and safety record of any
industrial sector, the successful
management of those risks poses
special problems.

Endemic problems include:
- an itinerant workforce
- too little skill and experience
- lack of investment in training
- inadequate access to health and

safety advice, especially for small
companies.

However, the extent of the problem is
greater than can be explained simply
by contractors, clients and designers
not acting responsibly. Too often,
safety during construction is perceived
as the responsibility of the contractor
alone. A continuing problem is that

construction is largely driven by lowest
cost rather than best value.

The CDM Regulations of 1994 brought
about one of the most significant of all
recent UK legislative initiatives by
engaging all responsible parties,
including clients and designers, in the
elimination or control of risk. One of
the objectives of the CDM Regulations
is to reduce the overall risk introduced
into the construction process by:
- a strategic approach to health and

safety in project design
- planning and preparation, and the

execution of those plans
- the effective management and co-

ordination of health and safety
throughout

- the selection of competent and
resourceful professionals

- the improved management of
construction work.

In 1998, a Construction Task Force
published Rethinking construction,
which cited particularly the need to
secure a cultural change to ensure the
provision of decent and safe working
conditions. The UK government then
assisted industry in the development of
the Movement for innovation initiative
to help carry forward the findings of the
Task Force’s report. The government,
recognising itself to be one of the
largest procurers of construction work,
then launched its Achieving excellence
campaign to enhance the health and
safety performance of government
departments.

In mid-2000, 10 government
departments and agencies working
together launched ‘Revitalising health
and safety’, a 10-year programme aimed
at raising the profile of health and safety,
and promoting better working
conditions for all. The strategy contains
several specific action points for the
construction industry, as well as planned
changes to the current penalty structure,
in an effort to improve enforcement and
to deter some employers from breaking
the law, especially at the expense of
their workers.

All stakeholders in construction can
make a positive contribution to health
and safety in the industry by:
- focusing on the relevant issues and

where best to make the greatest
contribution

- having an action plan and putting it
into effect

- targeting resources to make it
happen.

Dr Rodger Evans
Head of Construction Sector, Health
and Safety Executive
London, UK

Addendum
Since this event, in addition to
improving CDM, there have been
further UK initiatives, including one
aimed at improving worker
competence through minimum
knowledge requirements (passport
scheme) and another standardising the
pre-qualification scheme for those
tendering for construction work. There
have also been national awareness
raising projects on issues such as
working at height, co-operative
working, and various construction-
related occupational health issues,
including asbestos.

In 2009, a report for the government
into the underlying causes of fatal
accidents in construction made 28
recommendations for improvement,
including amending the Building
Regulations to cover the safety of the
building process, positive directors’
duties and licensing of gangmasters in
construction.

In the last decade, the construction
industry worldwide has benefited from
the development of high speed global
communications, meaning that best
practice solutions can be shared more
quickly and widely.

John Lacey
Chair, IOSH Construction Group
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Safety management has evolved from
‘no interest’ through ‘focus on
incidents or problems’ to ‘focus on
systems to deal with health and safety’
and finally to an inclusive ‘focus on an
entire vision of a project’. 

Before the implementation of the CDM
Regulations in 1994 and the recent
updated version in 2007, there were
invariably differences in the way that
the client, architect, structural engineer,
safety adviser and contractor each
perceived a project. Now, with
improved communication between
these parties, there is a better climate
for competently managed, accident-
free, completed-on-time construction
projects.

Co-operation, partnership and
planning are key elements of any
project but are particularly important in
construction. Competent contractors
can provide an innovative team which
values health and safety, information,
training, planning and public
protection. An important element in
achieving these values is a monitoring
system that takes account of a project’s
accident potential and the need for risk
assessment.

The CDM Regulations 2007 require
clients, designers and contractors to

rethink their approach to health and
safety in order to co-ordinate and
manage a construction project
effectively. 

Clients must use only competent
personnel and be satisfied that
sufficient resources – including time –
are allocated to the project. Designers
must work to avoid risks to health and
safety, or at least to minimise them. 
Information about the risks which
cannot be designed out must be
provided to the CDM co-ordinator
(CDMC) to be included in the
preconstruction phase health and
safety information document. In turn,
the CDMC (which may be a group
within an organisation, not necessarily
a single person) ensures that an
information document is prepared and
must monitor the health and safety
aspects of the design which will be
included in the information document.

The principal contractor is then
responsible for taking over the health
and safety information to prepare and
implement a construction phase plan,
co-ordinating the activities of all
contractors, ensuring co-operation
between all the relevant parties and
providing information, training and
consultation with employees.

To accomplish this, the principal
contractor prepares a construction
phase plan that lists key tasks,
including:
- implementing the plan 
- setting up safe systems, such as

segregation of traffic and
pedestrians 

- employing competent contractors 
- obtaining and checking method

statements 
- providing training for and

communication with competent
contractors 

- preventing unauthorised access to
the site 

- monitoring and review of all
systems.

A final responsibility is for the CDMC
to hand over a project file containing
health and safety information that the
project user may need, for example to
manage health and safety during
maintenance activities, refurbishment
and so on.

Bob Sayers
Group Safety, Health and Environment
Manager, Redrow plc
London, UK
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The speaker used Black & Veatch’s
health and safety programme to
illustrate his presentation.

The key elements of a health and
safety programme are:
- utilising the most stringent of

governmental, international and
Black & Veatch requirements

- involving senior level management
- providing an on-site safety

manager, certified in the relevant
country

- involving local health and safety
personnel.

While the project is in preparation, the
following should be considered:
- contractor prequalification,

including a background check and
insurance review

- pre-employment procedures,
including drug and alcohol
screening and site safety
orientation, plus specific task
orientation with a middle
management foreman

- employee training, including 10
hours of class time

- cardiopulmonary resuscitation/first
aid, emergency procedures

- the presentation of a job hazard
analysis. This allows the workers to

organise their tasks effectively by
identifying hazards and preparing a
plan to control them

- fall protection and working in
confined spaces – the areas of most
concern.

The beginning of the construction
phase triggers daily activities such as:
- a crew safety meeting
- communication of health and safety

information among employees
- supervisor safety meetings, which

devolve accountability to front line
supervisors.

Emergency plans must be established
with strategies in place for:
- heavy lift activities
- scaffold tagging, grounding

[earthing]
- barrier identification and tagging
- 100 per cent fall protection
- hazardous materials labelling
- hearing conservation and protection
- respirator systems.

Additional safeguards typically include
a permit-to-work system, particularly
linked with the commissioning of
equipment, and an inspection system
for fire watches, and aerial lifts, if these
are used.

Black & Veatch puts together joint
labour/management health and safety
agreements which help to define
awareness, responsibility,
recommendations, scheduling,
inspections and (if necessary)
investigations, and other reviews. In
this way, all participants in a
construction project are jointly aware
and responsible and can contribute
from their own personal experience
and expertise.

Les Murphy
Health and Safety Manager, Black &
Veatch Energy Services
Kansas City, USA
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The speaker used AstraZeneca’s health
and safety programme to illustrate his
presentation.

Safety is implicit in best practice – and
best practice results in both time and
cost benefits. There is no bad safety –
only bad safety management.

AstraZeneca operates by forming
alliances with strategic partners; it does
not rely on one organisation satisfying
all its needs. In a typical project,
AstraZeneca manages the construction,
and works with partner organisations
to facilitate the implementation of
shared goals and strategies, continuity
on site and familiarity with standards
and systems. The additional benefits of
such alliances include an extended
knowledge base which promotes input
and challenge during the design phase
and encourages innovation in a variety

of projects. These alliances have
provided project timescale reductions
of more than 30 per cent, with
attendant cost benefits.

It can be demonstrated that, as the
number of alliance partnership projects
increases, costs reduce in the areas of
electrical works, piping, steelwork and
design, while safety performance
improves.

Safety management is a vital part of
best practice and through it both client
and contractor benefit. Even where
different methods are used, in
countries outside the UK, the same
standards of project and operational
safety must be achieved.

John Sudgen
Construction Group Head, AstraZeneca
Manchester, UK
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The speaker used Hasbro Inc’s health
and safety programme to illustrate his
presentation.

Hasbro’s challenge has been to make
contractor safety management a
globally consistent process, but with
locally relevant implementation.

The organisation uses a range of
contractors to achieve its ultimate
goals of ensuring business continuity
and preventing damage to people,
property and the environment. Its
specific aim is to prevent all contractor
accidents – even near misses –
particularly those associated with slips,
trips and falls, electrical incidents, fire
hazards and defective equipment and
tools. The inherent risks in the type of
work activities involved in a project are
considered, together with effective
means of ensuring that any contractors
hired have safety knowledge and
commitment and have undergone
training.

The safety process involves
prequalification review and pre- and
postwork requirements. During the
prequalification review, the contractor
completes a safety questionnaire which
summarises the contractor’s safety
programme, performance, training
standards and any certification. As part
of the prework requirements, project
and safety co-ordinators at the site
complete a safety orientation for
contractor personnel, which includes:
- adherence to government

regulations
- reporting injuries
- housekeeping and storage
- personal protective equipment
- fall protection
- fire protection
- working in confined spaces.

Postwork requirements include a
contractor performance evaluation that
rates the contractor’s performance in
eight categories. This evaluation will
determine whether the contractor will
remain on an approved bidder list.

Hasbro’s process for managing risks
comprises five basic operating
principles:
- management commitment and

leadership
- risk identification, evaluation and

control
- responsibility and accountability
- employee involvement
- continuous improvement.

Jack Popp
Director of Corporate Safety, Health,
Environment and Security Services,
Hasbro Inc
Pawtucket, Rhode Island, USA
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Introduction
This checklist is intended for use by
internal or external assessors as a
simple way of recording and
summarising how well an organisation
is following the best practices
recommended in the guide. We’ve
included section references to the
guide for convenience. 

A key concept in the guide is that
clients need to use occupational safety
and health (OSH) best practices so that
their contractors can do likewise. In
turn, contractors need to be best
practice clients for their own
subcontractors. The single checklist
therefore covers both roles – client and
contractor.

Completing the checklist
You can use the checklist to assess
either a whole organisation or a part.
The assessor may need evidence from
documents, interviews and worksite
observations before coming to a firm
decision about each best practice. Any
inconsistencies in the evidence can be
recorded in the ‘Opportunities for
improvement’ column.

The most revealing evidence is typically
found at worksite level, rather than in
documents – some practices may be
very effective without being perfectly
documented. Conversely, many good
practices may be clearly described in
internal documents, but more or less
absent in the workplace. It’s important
to assess whether each practice is both
fully deployed (ie available for use
wherever it’s needed) and fully
effective. The rating scheme combines
these two aspects; a more complex
rating could be devised which
considers each aspect separately.

As outlined above, many organisations
will act as both client and contractor in
different circumstances, so we’ve used
a single checklist. For convenience, we
give a cross-reference to the relevant
section of the IOSH/ASSE guide for
each practice, and also an abbreviation
to show whether it applies to clients
(Cl) or contractors (Co). You can mark
as ‘not applicable’ those items that are
not relevant to the organisation you’re
assessing, but remember that most
contractors will also act as clients for
their subcontractors.

Using the results
For comparison, the assessment results
can be converted to an overall
Improvement Opportunity rating, using
the method given at the end of the
checklist. An Improvement Opportunity
of 25 per cent or lower indicates that
contractor OSH best practices are widely
deployed and effective. A score of 50
per cent shows many opportunities for
improvement, and a score of over 50 per
cent indicates serious deficiencies
compared with best practice – there
must be some zero assessments, not
balanced by an equivalent number of 2s.

However, this is a relatively crude
measure and you should be careful not
to use this percentage rating in an
overly simplistic or competitive way.
The most fruitful benefits are likely to
come from a detailed review of the
opportunities for improvement, leading
to a prioritised improvement plan.

This type of application could be used
as an example of continual
improvement within a wider OSH
management system audit or
verification process.

Notes
The checklist is self-explanatory when
used alongside the rest of this guide,
but the brief best practice descriptions
listed here are not sufficient on their
own.

In the second column, ‘App’ is short
for ‘Applicability’ and can refer to
clients (Cl), contractors (Co) or both.

Scoring system
n/aThis element is not applicable to the

organisation being assessed
0 No or minimal evidence that this

practice is in effective use. The
opportunities for improvement are
obvious, so need not be
summarised

1 The practice is only partly deployed
and/or effective. Complete the
‘Opportunities for improvement’
column to summarise how it could
be made fully effective

2 The practice is fully deployed and
fully effective across the
organisation

If you need an overall assessment score
(see ‘Using the results’ above),
calculate it as follows:

There are 63 best practices overall. Let
X equal the number of practices
assessed as not applicable, and let Y
equal the overall total score (on page
17). The Improvement Opportunity (IO)
score can be expressed algebraically as:

IO = (2 ¥ (63 -�X) -�Y) ¥
100 / (2 ¥ (63 - X))

‘Using the results’ above tells you how
to interpret this figure.

Do you know of any other best
practices that aren’t included in this
guidance? If so, please let us know
using the contact details on page 08,
so that we can include them in future
revisions.
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Best practice App Score Opportunities for improvement

2.1 OSH culture

OSH more than just ‘good business’ Both

Verifiable excellent results Both

Open, honest reporting Both

OSH management system standard Both

Expectation of continuous improvement Both

Resources for competence development Both

Prequalification includes local OSH results Both

2.2 Capital projects

Realistic objectives and timescales Cl

Best value, not lowest initial cost Cl

OSH integrated into all phases, 
including design

Cl

Adequate planning Cl

2.3 All projects

OSH pre-tender responses used Cl

Non-confrontational culture Cl

Consistent interface management Cl

OSH accountabilities, active monitoring,
enforcement

Cl

2.4 All projects

Hazard identification, risk-based controls Co

Non-confrontational culture Co

Global or regional OSH standards used Co

2.5.1 Contracts – pre-mobilisation

Contract-specific plan, contractor buy-in Both

Workforce competence, including
passport schemes

Both

OSH key performance indicators Both

Agree performance standards (PSs),
rewards and sanctions

Both

Team-building activities Both

Page total
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Best practice App Score Opportunities for improvement

2.5.2 Contracts – on site

Site/contract-specific inductions Both

Community expectations in induction Both

Welfare facilities Both

Active interface management and review Both

Planned OSH monitoring and feedback Both

Effective change management Both

Good/best OSH practices recognised and
rewarded

Both

2.5.3 Contracts – after completion

Identify and feed back root causes of
good and bad results

Both

Link this feedback to future work
opportunities

Both

Compare feedback with pre-contract PSs Both

5.2 International contracts

Published corporate values Both

Challenging local OSH standards where
appropriate

Both

‘Walking away’ from some work
opportunities

Both

Current bid lists Both

OSH management system standard Both

Audits for continuous improvement Both

Published corporate OSH results include
contractors

Cl

Balanced OSH key performance indicators Both

Best practice sharing, based on audit
results

Both

Internal and external publishing of lessons
learned

Both

Willingness to share lessons from failures Both

Page total
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Best practice App Score Opportunities for improvement

3.1 Implementation in developed
economies – clients

Clear OSH leadership and focus Cl

Contracts awarded on best value Cl

3.2 Implementation in developed
economies – contractors

Simple, comprehensive risk assessments Co

Demonstrating workforce competence Co

3.3 Implementation in developed
economies – clients and contractors

Investing resources in best practices Both

Adequate prequalification Both

Partnering arrangements Both

OSH incentives Both

Learning from accidents Both

4.2.1 Implementation in developing
economies – management personnel

Highly skilled core management team Both

Locals trained elsewhere if needed Both

Managers’ personal standards and
community vision

Both

Local government bodies involved Both

Management visibility with local workers Both

Both corporate and local OSH results
measured

Both

4.2.2 Implementation in developing
economies – local workforce

Practical, focused local training Both

Training/education strategy Both

Valued local workforce Both

Targeted workforce OSH communications Both

Fostering trust Both

Page total

Overall total
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Abstract
Changing demographics in the UK indicate that the working population is ageing and there is a need
to maintain the over 50s in the workplace. The following review examines current research on the
health, safety and health promotion needs of older workers by identifying age-related change,
whether older workers need support and evidence of successful intervention in the workplace. Using a
systematic review methodology, databases were searched identifying 179 publications. Each
publication was screened and data were extracted for those included in the review. The review
identified that there are a number of age-related physical and psychological changes with ageing.
However, these changes can be moderated by increased physical activity, intellectual activity and
other lifestyle factors. Sensory abilities are also subject to change but these can be accommodated via
equipment or workplace adjustments. In reviewing accident data, although older workers are at a
reduced risk of accidents, they are more at risk of fatal accidents. Ill health data show that although
there is an increased risk of developing disease with age, many chronic diseases can be controlled and
adjustments put in place in the work environment. A number of intervention studies were identified
but few were of high quality. The research suggests that occupational health intervention can reduce
the risk of early retirement from the workplace; health promotion interventions are seen as positive
by older workers but it is important to ensure equal access to all workers in such promotions. In the
UK there are still many research gaps, including a lack of longitudinal research; no further analysis on
fatal accidents or understanding of the high prevalence of MSDs, stress and anxiety in older workers;
and a lack of investigation into what interventions are going to be effective and occupationally
relevant measurements of work capacity for both physical and mental work.
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Executive summary
This review examines the evidence for health, safety and health promotion interventions in the
workplace for older workers – ie those over 50 years old. Using a systematic review methodology, a
search strategy was developed to address the questions addressed in the review.  

Methodology
Search terms were collated to describe the population, intervention, outcomes, study designs and
exclusion and inclusion criteria. Seventeen databases were searched using the search terms, together
with five websites.  

Results
The results identified an initial 180 papers. The process involved an initial screening of abstracts and
titles. Where relevance to the review was unclear from these, the full documents were obtained for
review. After screening and data extraction, 60 papers were included in the review; 118 documents
were excluded and two books could not be obtained in the timescale. The main reasons for excluding
papers were that they contained no new data, no relevant data or no intervention.  

Age-related physical change
The initial sections of the review address the impact of age-related change on physical and mental
ability. The research shows that for physical factors there are age-related changes but there are also
large inter-individual differences in relation to change. The data show that there are reductions in
aerobic capacity, reductions in stature and increases in body mass index (BMI), but that all of these
can be improved by increased physical activity. Muscle strength was also found to reduce with age
but again can be improved by training, and there is suggestion that a training effect may occur with
specific muscle groups in those engaged in heavy physical jobs. An increased need for recovery was
also identified in older workers. Higher rates for musculoskeletal disorders (MSDs) were found to be
related to age. This highlights that work activity and overload must be considered; however, this
increase in MSDs is not a straightforward relationship as age is also associated with longer duration
of exposure to occupational risk factors. Balance (both postural and functional) was also found to be
related to age but again there is a possible training effect that would suggest that balance could be
improved. The research on thermal tolerance to heat has shown that age itself is not the main
predictor of intolerance but it is related to changes in the cardiovascular system. In addition to this,
diabetes in this population may also result in reduced thermoregulatory control.

Age-related psychological and psychosocial change
The review identified a number of psychological changes that occur with age, including reduced
reaction time, increased accuracy and increased accumulated knowledge and experience. Again, large
inter-individual differences are found in this research and applying the findings in the workplace
environment can be problematic. The research does suggest that interventions for older people should
include not only diet and exercise but also intellectual stimulation.

There was little research with regard to mental wellbeing in older workers but the two papers
identified found that social support, risk reduction strategies for stress and improving coping
strategies are important for this group of workers. 

Learning factors identified as important in older workers included the preferred learning medium of
older workers and the fact that older workers do want to maintain and update their skills. It was also
important to ensure that access to training is equal to all members of the workforce.

Work organisation
Two papers were identified in the review with regard to work organisation. The first identified that
exposure to excessive overtime in physically demanding jobs would have an adverse effect on older
workers. The second showed that work ability reduced in shift workers more quickly in women (aged
35) than in men. Thus shift work should be designed using ergonomic criteria and consideration
should be given to whether frequency of health assessments should be increased in older workers
undertaking shift work.

Sensory abilities
The review identified that although sensory abilities such as vision and hearing do change, these can
be accommodated by the work, for example by improving the visual environment with overhead or
task lighting or ensuring that hearing protection is used where required.



Accidents in older workers
With regard to accidents, older workers were found to be less of an accident risk than those aged
under 24, but women over 55 had the highest estimated incidence rate. It was suggested that this was
due to the typical occupations of women over age 55 rather than their age. For serious non-fatal
injuries, the risk of injury was lowest in the over-55 cohort but injuries were more severe and
recovery took longer. One paper stressed the importance of employer engagement and longer tenure
time in ensuring a functional return to work.

The data on fatalities at work show that for older workers there is an increased risk in agriculture,
construction and transport. The types of event involved were typically highway incidents, homicides,
accidents on farm or industrial premises, being struck by an object and falls to a lower level.  

Ill health in older workers
The research on ill health and ageing identified that although there is an increased risk with age of
developing a disease, this is not necessarily a reason to exclude an individual from work. Certain
diseases, such as heart disease or diabetes, can be controlled and reasonable adjustments can be made
to keep the individual at work.

Although the largest cause of absenteeism at work is short-term, non-certified absence, both males
and females over the age of 55 take more days off work due to self-reported ill health caused or made
worse by work. The most common sources of new cases of work-related illness reported were
musculoskeletal complaints and stress, depression or anxiety, with those over 45 having the highest
estimated prevalence rate.  

Where do older workers need support or risk reduction? 
The review identified that although changes do occur with age, loss of physical capacity can be
reduced by increasing physical activity and ensuring that job demands do not outstrip the abilities of
the individual. It was suggested by one paper that the need for recovery is greater in older workers
between both tasks and shifts. Changes in thermoregulatory ability also need to be assessed in
relation to work, as although this does not have a direct association with age, it may be an indication
of other cardiovascular or health changes.

With regard to psychological changes, there is a link between reduced reaction time and age but an
increase in accuracy, accumulated knowledge and experience. Thus reducing reaction times may only
be a problem in high-risk environments, but it is essential that an objective workplace assessment is
made. The ability for older workers to learn is not in doubt, but the learning media, time for
reflection and access to learning opportunities must be considered.  

Workplace interventions for safety
Although no interventions were identified in the review with regard to safety, there are indications
that it will be important in future research to analyse and understand current accident patterns and to
establish whether experience has a positive impact on workplace safety behaviours.

Workplace interventions for occupational health
Interventions for occupational health were more numerous but the majority of them were of very
poor quality, resulting in no quantifiable evidence. The interventions reviewed did demonstrate that
occupational health interventions for those at risk of taking early retirement on health grounds can be
effective. The intervention involved meeting an occupational physician, identifying cases where
demands were too high and interacting with supervisors and personnel to improve work demands.

Workplace interventions for health promotion
Health promotion interventions were again limited in number and quality. The review showed that
health checks, counselling and health condition tests were seen as positive by older workers.
However, it is important to ensure participation by all workers in health promotion activities, not just
those with an interest, and to maintain the programme after an intervention. One intervention study
demonstrated that improvements in work ability were linked to changes in effect typology, ie
empowering individuals to take control, telling them how they can help themselves and improving
work relationships. Again, there is a lack of research in health promotion activities for older workers.   

Data gaps
The data gaps identified in the review included a lack of longitudinal or good quality interventional
research. There is a clear need for more in-depth analysis of accidents, rehabilitation and return to
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work for older workers. In terms of occupationally related disease, a better understanding is needed
of the prevalence and possible intervention strategies for the reduction of current self-reported levels
of musculoskeletal problems and stress, anxiety and depression. The research also highlights a
widespread failure to use objective, occupationally relevant measures for both physical and mental
capacity.

Guidance
From the review a short guidance document has been produced. This describes physical and
psychological changes related to age, including capacity, shift work, heat tolerance, working
environment and high risk industries. Although there is currently little good interventional research,
the review has identified that further work is required for accident prevention for older workers and
that occupational health interventions can reduce the risk of early retirement and sickness absence.
For health promotion, occupational health is seen as positive but there is currently limited evidence
for its effectiveness. Barriers have been identified in accessing health promotion, including ensuring all
age groups are encouraged to take part, maintaining and encouraging attendance and allowing time
during the working day to take part.

The health, safety and health promotion needs of older workers  9



1 Introduction
1.1 Demographics and the changing population structure
The population of the UK in July 2007 was 60,975,000. For the first time in the UK, in 2007 the
number of individuals over state pension age was larger than the number of those under 16.1 These
changes in demography in the UK are due to a number of factors, including a reduction in the fertility
rate and increased longevity. In the past 25 years the number of individuals in the population aged 65
and over has increased from 8.5 million to 9.8 million, an increase of 16 per cent. This trend is
expected to continue: by 2032 it is predicted that the number of people aged 65 or over will increase
to 16.1 million and will account for around 23 per cent of the total population.   

The demographic change will bring a number of challenges to the UK. While it is positive that
individuals are living longer, the economically active population (those aged 16 to 64) is due to
decrease from 65 to 60 per cent of the total population. This reduces the ratio of workers to
pensioners, currently at 3.3 people of working age to each person above state pension age, to 2.9:1
by 2032.  

By 2006, the employment rate for workers over the age of 50 had increased from 62 per cent in 1993
to 70 per cent.2 In 2005 there were 582,000 economically active individuals in the UK over the age of
65 and this has been predicted to rise to 775,000 in 2020.2 The increase in the numbers of individuals
working beyond retirement age is probably due to the demographic changes reported previously, as
well as to strong economic growth over the period in question. However, the impacts of global
economic changes since 2006 make any future predictions difficult. Nevertheless, in the longer term,
the demographic changes will remain.

Further investigation of the population group aged between 50 and retirement age in the 2001
census indicates that this group numbers 9 million people, or 17.5 per cent of the population. At
the time of this report (2004), employment was rising among this group; there are no current data
to indicate whether this has continued since 2004 or since the start of the current recession.
Examination of the employment characteristics of over-50s in the UK reveals that employment
rates reduce with age, with only 50 per cent of people being in work one year before state pension
age.3 Of people aged between 50 and state pension age who are working, 19 per cent are self-
employed and 25 per cent work part time. In 2005, there were 2.7 million individuals aged over 50
who were not working; of these, 49 per cent were dependent on incapacity benefit, 9 per cent had
occupational pensions and 18 per cent had involuntarily retired early with limited choices or
distorted incentives.4 A number of barriers to work have been identified in this group, including
health, caring responsibilities, lack of relevant work experience, transport difficulties and local
labour market conditions.5 Several initiatives have been introduced across government departments,
including the NHS, the Department for Work and Pensions, the Department for Business,
Innovation and Skills and the Department for Children, Schools and Families, to try to improve
retention and return to work in this age group.  

1.2 Extending working life
The current situation in the UK is not economically sustainable and measures need to be taken to
encourage the over-50s back to work and to help them to stay in work longer. The economic costs
with lower levels of employment among the over-50s are estimated to be between £19 billion and £31
billion in lost output and taxes and increased benefit payments.5,6 But these economic costs do not
include estimates of both human and social costs, including the impact of poverty, inequalities and
low self-esteem leading to depression, disillusionment and ill health. The shortfall in pension
provision in the UK has been reported by the Pensions Commission and has raised difficult questions
about future provision, including the possibilities of raising taxes, increasing savings, extending
working life or accepting that the number of poor older adults in society will increase. The last
mentioned, however, is not likely to be acceptable.

In the current climate of trying to maintain and improve the health of the working population, the
review by Waddell & Burton7 identified positive aspects of being in work. That work should be
healthy and safe and should offer employees influence over the work process and give them a sense of
self-worth. Therefore, keeping older workers in employment or returning them to good jobs is likely
to be beneficial both before and after retirement.  
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1.3 The aim of the review
With the increase in the older population in the UK, there is a need both to keep older workers in
employment and encourage those who have left to return to work. However, concurrently, it is
necessary to assess whether those aged over 50 need to be considered differently from other workers
with respect to their health and wellbeing at work. Thus the aim of the present review is to identify
the health, safety and health promotion needs of older workers using a systematic review
methodology.  

The health, safety and health promotion needs of older workers  11



2 Search strategy
2.1 Questions to be addressed in the review
1 What are the health, safety and health promotion needs of older workers?

a What are the occupational health needs of older workers?
b What are the health promotion needs of older workers?
c What are the safety needs of older workers?

Part of the scoping process of this review identified that it was necessary to understand the ageing
process (as a natural process) and what happens to people as they age, with regard to functional
ability (both physical and mental). This included: 

• fitness
• mobility
• dexterity
• thermal tolerance
• cardiorespiratory fitness
• strength
• psychological factors (eg memory, processing)

It was also necessary to ask what older workers find harder to do and what they are more at risk
from, and to evaluate the accident and sickness absence rates for older workers as compared to
other groups of workers. This part of the process aimed to identify what the needs of older
employees are.

2 How are those needs being addressed?
a Workplace intervention studies to improve occupational health, safety and health promotion

opportunities

3 Do safety initiatives affect health, and vice versa, in this group of workers? In addition, does
health promotion affect occupational safety and health, and vice versa?

4 Is the research reviewed applicable to the UK situation?

5 What data gaps are there?

2.2 Search strategy 
The following terms were collated and used as search terms for the review.  

2.2.1 Population
• worker
• employed
• employee
• ageing worker
• older worker
• at work
• economically active
• greying workforce
• active ageing models

2.2.2 Intervention
• measurement of impact of health promotion initiative
• measurement of impact of occupational health initiative
• measurement of impact of occupational safety initiative
• ergonomics
• health promotion
• occupational safety
• occupational safety and health
• occupational health
• occupational medicine
• occupational hygiene
• worker protection
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• risk control
• risk reduction
• training for employees
• training for managers
• age management
• workplace interventions

2.2.3 Outcomes
Each study with a relevant population was included and the outcome measures were assessed in
relation to the list below.

• reduction/increase in ill health 
• reduction/increase in sickness absence reporting
• reduction/increase in accidents
• extended working life
• improvement/decline in retention of workers
• improvement/decline in morale
• improvement/decline in work ability
• improvement/decline in management style
• improvement/decline in mental wellbeing

2.2.4 Study designs
• randomised controlled trials 
• quasi-experimental
• observational
• cross-sectional
• case reports
• qualitative research

2.2.5 Inclusion criteria
• participants aged 50 years and over
• employed 
• economically active

2.2.6 Exclusion criteria
• participants aged less than 50 years
• economically Inactive 

2.3 Search databases
The following search databases were used to identify relevant papers:

• ASSIA (Applied Social Science Index and Abstracts)
• Barbour Index
• CINAHL (Cumulative Index of Nursing and Allied Health Literature)
• Cochrane Central Register of Controlled Trials 
• Cochrane Database of Systematic Reviews (CDSR)
• Database of Abstracts of Reviews of Effectiveness (DARE)
• EMBASE
• Environline (Environment, useful for Physical Activity)
• Ergonomics Online
• MEDLINE
• PsycINFO
• Scisearch
• SIGLE:  System for Information on Grey Literature in Europe
• Sociological Abstracts
• Social Science Citation Index
• Social Policy and Practice
• EBESCO

Websites searched included the Health and Safety Executive (HSE), the European Agency for Health
and Safety at Work, NIOSH, CIPD and others indicated by the steering group. 
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2.4 Screening papers and data extraction
An initial screening process was carried out, whereby the title and abstract of candidate papers were
screened against the inclusion criteria. Where it was unclear from the title or abstract whether a paper
should be included, a conservative approach was taken and the full paper was ordered for review.
During the screening process a further five papers were identified as possibly relevant from the
references in other documents.

On completion of initial screening, abstracts were reviewed and compared with the inclusion and
exclusion criteria. Where the abstracts fitted the inclusion criteria, full documents were obtained and
reviewed, and data extracted.  

Data extraction was carried out for all papers included in the review. The literature was split into
research that explores the impact of age-related change and research providing data on the
effectiveness of interventions.   

For the included studies, a quality assessment was made based on the following criteria:

*** Strong evidence, provided by consistent findings in multiple, high quality scientific studies
** Moderate evidence, provided by generally consistent findings in fewer, smaller or lower quality

scientific studies
* Limited or contradictory evidence, produced by one scientific study or inconsistent findings in

multiple scientific studies
- No scientific evidence
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3 Results
3.1 Results of searches
The complete searches identified 180 papers, which were stored, with abstracts, in Ref Works
software. Reviewing these abstracts resulted in the inclusion of 60 papers for the review, the use of
two papers as a source of definitions for the review (eg ‘mental wellbeing’)˙ and the exclusion of 118
papers. The excluded papers are listed in the Appendix. The research team was not able to source
two books for the review; these are listed below. As both publications are books rather than primary
research sources, it was felt that their exclusion from the review was unlikely to result in a loss of
interventional data.

• Camp C J. Applied gerontology. In: Infeld D L. Disciplinary approaches to aging. Volume 2:
Psychology of aging. Routledge, 2002.

• Drenth P J D, Thierry H and Wolff C J. Handbook of work and organizational psychology.
Psychology Press, 1998. 

3.2 Age-related change in healthy ageing

3.2.1 Physical capacity

Aerobic capacity
Shephard8 reports that aerobic power declines over the duration of working life from 50 mL kg-1 and
40 mL kg-1 for young men and women respectively to 25–30 mL kg-1 in 65-year-olds. It is estimated
that the change is a 10 per cent reduction in aerobic power per decade of life.8,9 In a longitudinal
study by Savinainen et al.,10–12 aerobic capacity was measured over a 16-year period in 95 municipal
workers. The study found that there was a reduction in women from 31.6 to 26.9 mL min-1 kg-1

(significance p< 0.001) and a reduction in men from 33.2 to 28.8 mL min-1 kg-1 (but this was not
significant). It was noted in the results that aerobic capacity was higher in the active groups and
remained better among women without disease. Gall and Parkhouse,13 in their study of 40 male
power line technicians, found a significant difference in VO2 max between those under 39 and those
over 50 years (p< 0.05). VO2 max is the measure of the maximal volume of oxygen that can be
utilised in one minute during maximal physical exercise. It is associated with cardio-respiratory and
aerobic fitness. The results indicated a reduction from 45.3 mL min-1 kg-1 below 39 years to a mean of
32.5 mL min-1 kg-1 for the over-50s. Although this was a small study and compared separate age
cohorts simultaneously rather than following a group of workers as they aged, it does indicate the
reduction in aerobic capacity that occurs through age.

Various hypotheses have been advanced as to why this change occurs. Shephard8 suggests that it is
due to the inevitable changes associated with ageing, including a decrease in ventilation rates,
maximal cardiac output and peak heart rates. However, this change must be put into the context of
physical work. Shephard9 also reports that where machine-paced tasks are set at 32 per cent of
maximal aerobic power for a 40-year-old, this can result in a 65-year-old man working at 105 per
cent of maximal aerobic power and a 65-year-old woman at 140 per cent. However, reports of
fatigue from older workers are not frequent and Shephard suggests a number of reasons for this.
These include the possibilities that experience may increase manual efficiency, that those who no
longer fit physical requirements may opt for lighter jobs, and that because age is linked to experience
and seniority in the workplace, older workers may be able to choose lighter tasks in the workplace.

While it is apparent that aerobic capacity does reduce with age, continuing an active lifestyle can
maintain capacity. In relation to work environments, no individual can work at 100 per cent of
capacity. The level of physical exertion needed in the workplace is also changing, with a reduction in
the prevalence of heavy physical work.  

Anthropometry
Savinainen et al.,10–12 in a 16-year follow-up study of 95 middle-aged individuals from 1981 to 1997,
identified a number of physical changes. The evidence from these studies is presented in Table 1. The
group consisted of 25 women and 20 men with an average age of 51 at the start of the project. It was
shown that body mass index (BMI)* increased significantly over time (p< 0.001). At the start of the
study, the mean BMI for the women was 26.2, which increased to 28.3 by the end of the project. The
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Table 1
Studies relating to
changes in physical
capacity

mean BMI for men increased from 25.7 to 27.2. This was accompanied by significant increases in
weight – 3.2 kg on average for women and 3.7 kg for men – and decreases in height of approximately
1 cm for women and 2 cm for men. 

Gall and Parkhouse,13 in a study of 40 male power line technicians, also found significant (p< 0.05)
differences, with those over 50 being heavier, having an increased BMI and lower stature than those
in the age groups 40–49 and 39 and under. This study was a cross-sectional study and does indicate
physical differences between the age cohorts studied.  

Age-related change in BMI is evident from current research. Changes in stature also occur as people
get older. However, there are currently no data available to demonstrate whether changes in stature
and other anthropometric data should affect current guidance on workplace design.

3.2.2 Strength and endurance
Physical strength and endurance are very specific to each individual. Age-related decline in muscle
strength and endurance can be improved at any life stage. It is unclear from the research what impact
age itself has on physical capacity, but it is clear that physical activity can improve both maximal
oxygen uptake and muscle strength. With regard to muscle strength, Shephard8 reports that peak
muscle force remains constant until the age of 40 but reduces slightly between 40 and 65 years.
However, this change is reflected by different changes in different muscle groups.  

Savinainen et al.10–12 carried out a longitudinal survey of 95 Finnish workers employed in municipal
occupations. Measures were made of spinal flexibility, isometric trunk strength, and hand grip
strength. Spinal flexibility was assessed in a standing posture and was found to be significantly
reduced. Spinal flexibility was found to reduce by 21.8 mm in women and 14.2 mm in men over the
16 years of the study. Isometric trunk flexion strength was measured and both males and females
showed a significant decrease (p< 0.001) in trunk flexion over the same period. At all stages of
measurement throughout the study, men had greater strength in their trunk flexors than women.
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Author 
and date

Study design,
research type 
and quality

Research question Information provided

Gall & Parkhouse
199413

Cross-sectional
experimental study
with three age
groups; N = 40 (*)

Changes in physical capacity 
in heavy manual work

Reduced aerobic capacity in the older
worker group aged over 50; increased
body weight and lower stature in 
over-50s

Savinainen et al.
200410

Longitudinal study;
N = 95 (**)

Changes in physical capacity 
in middle-aged workers over
an 18-year period

Significant reduction in female 
aerobic capacity and a non-significant
reduction in males. Significant 
increase in BMI and weight and
reduction in stature as age increases

Savinainen et al.
200411

Longitudinal study;
N = 95 (**)

Changes in physical capacity
in middle-aged workers over
an 18-year period

Significant reduction in female 
aerobic capacity and a non-significant
reduction in males. Significant 
increase in BMI and weight and
reduction in stature as age increases

Savinainen et al.
200412

Longitudinal study;
N = 95 (**)

Changes in physical capacity in
middle-aged workers over an
18-year period

Significant reduction in female 
aerobic capacity and a non-significant
reduction in males. Significant 
increase in BMI and weight and
reduction in stature as age increases

Shephard 20009 Review (**) Age-related physical change
and the need for objective
assessment

Predictions of work output based on
age-related change

Shephard 19998 Review (**) Age and physical work
capacity

Data on reduction in age-related
aerobic capacity with suggested
reasons why



Similar results for trunk extension strength were obtained, with men having greater strength at every
stage of measurement (p< 0.009). It was shown that hand-grip strength reduced significantly, by 
4.6 kPa for women and 23.9 kPa for men (p< 0.001), to a mean of 77.3 kPa for both groups. 10–12

Gall and Parkhouse’s study of 40 male power line technicians13 involved a battery of physical tests,
including two-handed lifting, one-handed leg lifts, one-handed pull downs, standard handgrips,
awkward handgrips, overhead lifts from a pole and overhead lifts at arm’s reach. Dividing the
participants into three age groups (under 40, 40–49 and 50 and over), the test results indicated that the
older age group scored significantly lower in the standard hand grip tests for both left and right hands.
Furthermore, the results showed that for the 40–49 group, the results for the standard hand grip for the
right hand were significantly (p< 0.05) lower than for the under-39s. No significant differences were
found between the different age groups in the other measures. These data suggest that there is relatively
little muscular decline over time for this occupational group. However, the study was small and
compared different age cohorts rather than following subjects longitudinally. The authors also suggest
that the small observed decline may be due to a training effect from the heavy workload required of the
participants. Although this contradicts other research, this study used tests that were designed on the
basis of tasks required in the workplace rather than standardised laboratory tests, which may indicate
the importance of using specifically designed and occupationally relevant testing in evaluating strength.

Schibye14 investigated physical capacity in 19 young and 28 older male waste collectors, compared to two
control groups based on age and occupation. The study measured maximal isometric muscle strength for
back extension and flexion, shoulder elevation and abduction, and hand grip strength. The results found
that the waste collectors had a higher muscular capacity in both participant groups when compared to
the control group. The young group of waste collectors showed significantly more back strength than the
control group (p< 0.05). The older waste collectors showed significantly higher strength for shoulder
elevation and shoulder abduction (p< 0.05) and a significantly lower hand grip strength of approximately
10 per cent (p< 0.01). These data suggest a possible training effect from the type of work being carried
out. It also indicates the need for relevant strength testing related to occupation.

De Zwart et al.,15 in a review of physical workload and the ageing worker, suggest that there is a
decline in muscular capacity with age, with an average decline of 10–25 per cent at age 65 compared
to the highest lifetime value. However, this is not consistent across the population and is subject to
interindividual variation. The review suggests that variation may be due to both differences in leisure
activities and BMI, where there is assumed to be a training effect through the process of carrying
extra body weight.  

The need for recovery has been addressed by two studies. Kiss et al.16 surveyed 1,100 public sector
workers in Belgium. The study asked participants to complete a mailed questionnaire survey which
included the ‘Need for Recovery Scale’. The results showed that need for recovery was significantly
higher in older workers (those over 45) (p< 0.005). After multivariate analysis, the results indicated
that the factors which had a significant association with need for recovery were age (OR 1.56, 95%
CI 1.15–2.11), being female (OR 1.65, 95% CI 1.20–2.28), work pressure (OR 1.25, 95% CI
1.20–1.30) and monotonous work (OR 1.35, 95% CI 1.13–1.60). Devereux & Rydstedt used the
Need for Recovery Scale across nine occupational groups.17 The participants numbered 3,139 at
baseline and 2,091 at follow-up 15 months later. The analysis demonstrated that need for recovery
was greater in the oldest age group (50–69) compared to the youngest group (17–29) for working
more than 42 hours per week (OR 2.04, 95% CI 1.38–3.02), high psychological demands (OR 4.79,
95% CI 2.98–7.69) and physically demanding work (OR 2.39, 95% CI 1.63–3.51).

Both studies reported that the need for recovery was associated with high physical demands, high
psychological demands and monotonous work, although it is currently unclear whether sex is an
issue. The results indicate that assessing the work demands and recovery needs of older workers is an
important component in keeping people at work.

Cassou et al.18 showed in their longitudinal research study that both the prevalence and incidence of
chronic neck and shoulder pain increase with age. When results were analysed using logistic
regression analysis, poor working conditions (including repetitive work, time constraints and
awkward positions) contributed to the development of chronic neck and shoulder pain, but this was
independent of the age of the participants. Similar results were found with regard to musculoskeletal
complaints in the Netherlands19 in a cross-sectional questionnaire study, with prevalence rates of
musculoskeletal complaints being related to age. However, the authors suggest a more in-depth study
is required as the use of a self-completed questionnaire may have influenced reporting.  
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Woods and Buckle,20 in their review of work, inequalities and musculoskeletal health, showed that
varied results are obtained when examining any relationship between musculoskeletal disorders and
age. As mentioned previously, there are great interindividual differences in age-related change in
muscular capacity. Although there is a general increase in the risk of many musculoskeletal disorders
with age, the research is often confounded by the way data are collected (eg whether by physical
examination or questionnaire) and by the fact that older people have been exposed to risk for a
longer time. However, Woods & Buckle suggest that where there is an age-related imbalance between
physical workload and capacity, the result is a chronic overload that is likely to increase the risk of
developing musculoskeletal symptoms.  

The studies reviewed indicate that decline in muscular capacity is specific to the individual but can be
mitigated. The research suggests that older workers can experience a training effect from their specific
work tasks. This was identified through the use of specific strength assessments relevant to the work
tasks being carried out.  The use of objective measures designed for specific occupational roles is
important in assessing ability to continue working; it is also necessary to ascertain whether enough
time is included in the work design for recovery. Study design in this field is also problematic, as
results vary depending on whether cross-sectional or longitudinal designs are used. The relationship
between ageing and the risk of development of musculoskeletal disorders remains an area where
further research is required. The research of Cassou et al.17 on chronic neck and shoulder pain
suggests that age is an independent factor in the development of musculoskeletal symptoms. This
implies that much more consideration must be given to work activity and overload in the case of
older workers.

Industrial changes have led to a reduction in the number of jobs requiring high levels of physical
strength, as a result of the trend away from extractive and manufacturing industry towards service
and knowledge-based industry. These changes also include the use of powered equipment and the
effects of legislation, such as the Manual Handling Operations Regulations, which require risks to be
controlled so that all workers can work safely.  

3.2.3 Balance
Punakallio21 measured postural balance on a force plate with normal standing (standing with feet
parallel and comfortably apart) and tandem standing (standing with one foot in front of the other
with toes touching the heel in front) and functional balance (walking along a plank with error
measurement) in a cross-sectional study of four groups of workers, including construction workers,
firefighters, home care workers and nurses. There were 238 participants, aged between 23 and 61.
The results of the study showed that in the case of postural balance, age was significantly related to
increased sway in the normal standing position (p< 0.001) and the tandem standing position (p<
0.0001). Both age (p< 0.0001) and occupation (p< 0.0001) were related to a reduction in functional
balance. The study also showed that construction workers and firefighters scored better and made
fewer errors in the tasks.

These data suggest that there are age-related changes in balance. However, there is also suggestion of
a training effect for workers whose balance abilities are regularly used. Therefore, as balance reduces
with age, employers must consider job design in situations where good balance is a requirement for
safe working.

3.2.4 Mobility
From the searches carried out, limited information was available with regard to changes in mobility
and the older worker. Garg22 reports that joint mobility decreases slightly between the ages of 20 and
60. McMahan23 reports that age-related changes, including in small motor movements associated
with gripping, turning or twisting and large motor movements associated with activities such as
walking, bending, climbing or stooping, are likely to affect the ability to work. No evidence is
provided in this paper, although it suggests that using ergonomics in the work design process could
reduce the impact of these changes.  

3.2.5 Dexterity
None of the papers examined offered research relating to manual dexterity and the older worker.
McMahan23 suggests that changes in small motor movements may affect dexterity and the ability to
manipulate tools or other objects. However, no evidence was given to support either an age-related
link or what impact this has on work. The use of ergonomics and usability testing in tool and
equipment design and choice should reduce any possible impact from changes in dexterity.
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Author 
and date

Study design, research
type and quality

Research question Information provided

Cassou et al.
200218

Longitudinal study of
chronic neck and
shoulder pain in France.
Study of 18,695
individuals including
interview and physical
examination (**)

Work-related factors as
predictors of chronic
neck 
and shoulder pain

The prevalence and incidence of
chronic neck and shoulder pain
increases with age, independently of
exposure to work risk factors

Devereux &
Rystedt 200917

Longitudinal 
survey of 3,139 at
baseline and 2,091 at
follow-up 15 months
later (**)

Does the need for
recovery increase with
age?

The need for recovery was greatest in
the oldest age group (50–69)
compared to the youngest (17–29).
Need for recovery was associated with
working more than 42 hours per
week, high psychological demands
and physically demanding work

de Zwart et al.
199719

Cross-sectional
questionnaire survey of
44,486 employees in the
Netherlands (**)

The effects of ageing
and physically
demanding work on
MSDs

An increase in the prevalence of 
MSDs with age

de Zwart et al.
199615

Review (**) Physical workload and
the ageing worker

Average decline in muscular capacity
of 10–25% by the age of 65. This is
very variable and not consistent, and
depends on BMI and leisure activities

Gall & Parkhouse
200413

Cross-sectional
experimental 
study with three age
groups of 
male power line
technicians. 
N = 40 (*)

Changes in physical
capacity 
in heavy manual work

No significant difference in the
strength measures, apart from hand
grip strength, which was significantly
lower in the over-50s

Kiss et al. 200816 Cross-sectional
questionnaire survey. N =
1,100 (**)

The need for recovery
from psychosocial and
physical work strain

An association between age and a
higher score on the need for recovery
scale

Savinainen et al.
200410

Longitudinal study. 
N = 95 (**)

Changes in physical
capacity in middle-aged
workers over an 18-year
period

Significant reduction in spinal
flexibility, decrease in trunk flexion
strength and similar results for trunk
extension strength as age increases

Savinainen et al.
200411

Longitudinal study. 
N = 95 (**)

Changes in physical
capacity in middle-aged
workers over an 18-year
period

Significant reduction in spinal
flexibility, decrease in trunk flexion
strength and similar results for trunk
extension strength as age increases

Savinainen et al.
200412

Longitudinal study. 
N = 95 (**)

Changes in physical
capacity in middle-aged
workers over an 18-year
period

Significant reduction in spinal
flexibility, decrease in trunk flexion
strength and similar results for trunk
extension strength as age increases

Table 2
Studies relating to
strength and
endurance
(continued
overleaf)



3.2.6 Thermal tolerance
Reviews of the scientific literature on ageing and heat tolerance24,25 concluded that age in itself does
not have any effect on heat tolerance, although there are distinct cardiovascular changes. However,
paradoxically, the literature does support the notion that older people are more susceptible to heat-
related problems (eg Levine 1969 cited by Pandolf24). These data are presented in Table 3.

It appears that tolerance of heat decreases because of age-related changes, such as the degradation of
the cardiovascular system (reflected in a reduction in physical fitness)8 or, possibly of more
significance, an increase in incipient cardiovascular disease. Some other relevant influences likely to be
encountered in an ageing working population have been documented, such as the reduced
thermoregulatory ability of those with Type 2 diabetes.26 Where such factors are adequately
controlled, older workers appear to be no more susceptible to adverse effects from working in the
heat than their younger colleagues.

Therefore, any health surveillance or risk assessment relating to work in hot conditions should
account for these indirect influences, recognising that older workers may develop conditions which
predispose them to heat-related illness. There may be some value in exploring the scale of this issue
and evaluating the cumulative risk to ageing workers from these age-related disorders.

3.2.7 Psychological factors 
There are numerous studies that have shown that with ageing come slower reactions.27 However, the
application of laboratory-based studies in the workplace is fraught with difficulties, in addition to the
problems identified when using cross-sectional rather than longitudinal studies. Morgan,28 in a review
of the psychological aspects of ageing, highlighted the need to understand where in the process of
reacting the slowing occurs. Morgan has identified the slowing as being mainly due to a slowing in
central processing time.  

In addition to an increase in reaction time, Morgan reports that caution also increases with age and
that there is a trade-off between speed and accuracy, whereby individuals slow down to increase
accuracy when carrying out a task, reducing the number of possible errors. Therefore, if speed of
performance is measured, older people will inevitably come off worse. However, in the work context,
accuracy of performance – especially relating to product quality or safety issues – may be a more
relevant measure. 

There are numerous other facets involved in mental processing and reflection in the older worker.
Cattell,29 in his early research on general intelligence, identified two factors, fluid and crystallised
intelligence, as components of general intelligence. Fluid intelligence includes abilities such as problem
solving, learning and pattern recognition, whereas crystallised intelligence relates to verbal ability,
language development, sequential reasoning and assimilation of general information. Thus, although
there is a slowing of central processing in older people, this can be compensated for by accumulated
knowledge and experience. It has been shown when testing older adults that certain components,
including vocabulary, arithmetic, comprehension, knowledge and digit span tests, are resistant to
change; on the other hand, picture completion, picture arrangement, object assembly and block

Table 2
continued
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Author 
and date

Study design, research
type and quality

Research question Information provided

Schibye 200114 Cross-sectional study of
younger and older male
waste collectors
compared to two
younger and older
control groups. 
N = 47 (*)

Maximal strength
measures in waste
collectors

Waste collectors have a higher
muscular capacity compared with
control groups. Older waste collectors
have significantly higher strength for
shoulder elevation and shoulder
abduction, but lower hand grip
strength. This suggests a possible
training effect

Woods & Buckle
200220

Review (**) Impact of work,
inequalities and
musculoskeletal health

Great interindividual differences.
Research confounded by data
collecton measures and exposure
times. Have to identify the balance
between physical workload and
capacity



design are affected by age.27 Morgan suggests that when examining recent research, there appears to
be a close relationship between crystallised intelligence and what may loosely be called wisdom.28

Benjamin et al.27 identified that cognitive abilities can be affected by genetics, personality, health,
experience and culture. In terms of maintaining and improving intellectual functioning Morgan28

suggests that there is support for the ‘use it or lose it’ hypothesis, whereby maintenance of intellectual
abilities has been associated with high levels of educational attainment, high occupational mental
workload, linguistic skills, regular intellectual stimulation and cognitive exercises. This suggests that
the long-term maintenance of health should involve not only diet and exercise but also consideration
of intellectual stimulation and activity.  

With regard to ageing and psychological processing, there are large interindividual differences,
although age increases the risk of cognitive impairment. Benjamin et al.27 report that 16 per cent of
those aged 60 to 70 showed some signs of impairment. However, Benjamin also reports on a second
study, in which interviews demonstrated that 95 per cent of individuals over the age of 65 showed no
signs of impairment to cognitive abilities. Where cognitive changes do occur, their onset and impact
vary between individuals.

Thus, although there may be slowing of certain cognitive processes, this must be examined in relation
to the work being carried out and the compensation effects of increased accuracy. Research has
shown that certain aspects of ability are maintained through later life and can be improved through
intellectual activity.

3.2.8 Mental wellbeing
Analysis of mental wellbeing in the context of this review will consider information on work stress
and psychosocial factors, including social support in the workplace. De Lange et al.30 carried out a
longitudinal survey of 686 workers in the Netherlands. The survey was analysed on the basis of three
groups: workers over 50, those aged 35–50 and those under 35. Initial results showed that the oldest
age group reported a higher importance of work and responsibilities compared to the youngest age
group. Furthermore, respondents in the oldest group were positive about their training possibilities
and health status in comparison to other research. There were no differences between the groups in
reporting emotional exhaustion or satisfaction across time. However, de Lange et al. reported that
emotional exhaustion could be predicted in older workers by low social support from supervisors or
colleagues (p< 0.05) and therefore recommend that support from supervisors and co-workers is
important in reducing emotional exhaustion in older workers.30 However, the overall
recommendation is to provide a demanding and challenging work environment for all workers
without specific intervention for older workers.

Table 3
Studies relating to
the impact of heat
exposure
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Author 
and date

Study design, research
type and quality

Research question Information provided

Pandolf 199125 Review (**) Heat intolerance in 
older individuals

Data provided on heat intolerance 
and factors affecting it. Demonstrates
that age is not a primary factor, but
rather that age-related cardiovascular
change and ill health affect
individuals’ heat tolerance

Pandolf 199724 Review (**) Heat intolerance in 
older individuals

Data provided on heat intolerance 
and factors affecting it. Demonstrates
that age is not a primary factor, but
rather that age-related cardiovascular
change and ill health affect
individuals’ heat tolerance

Shephard 19998 Review (**) Age and physical work
capacity

Data on reduction in age-related
aerobic capacity with suggested
reasons why

Wick et al. 200626 Case control study of 20
participants measuring
vasodilation in Type 2
diabetes

The impact of heat on
vasodilation in
participants with Type 2
diabetes

Suggests that individuals with Type 2
diabetes may have altered control of
vasodilation in the skin



Gershon et al.31 examined occupational stress in a convenience sample (ie a sample involving
participants who are easier to reach or available to participate at the time of the research) of police
officers in the USA. Using a self-administered survey tool, 105 police officers aged 50–67 were
studied. The results found that the main risk factors associated with perceived work stress were the
occurrence of critical incidents (OR = 3.84, 95% CI 1.71–8.65) and maladaptive coping behaviours
(OR = 4.95, 95% CI 1.75–16.35). In addition, high perceived work stress was significantly associated
with anxiety, somatisation, burnout, chronic back pain and foot problems. The study does highlight
the impact of stress on ageing police officers but the lack of a validated measurement tool and no
comparison group reduces its quality. Nevertheless, it emphasises the importance of reducing stressors
in the workplace and improving coping strategies for older workers who are at high risk.

There is a lack of research on psychosocial factors in older workers, in terms of both measurement
and risk reduction strategies. Current research suggests that social support, risk reduction strategies
and improving coping strategies are likely to be important issues.

3.2.9 Learning and training
There are myths surrounding the ability to learn as we age. Benjamin et al.27 summarise the issues
with regard to learning but it must be highlighted that it is opportunities for learning that are
important, not just the learning process. In summary, it has been shown that training and education
programmes need to be tailored to the specific group – for example, self-paced training with time for
reflection and rehearsal may be beneficial for older workers. Furthermore, an understanding of how
people learn is vital; older people may have different approaches to learning, based on their
experiences. As mentioned in section 3.2.7, speed of learning may be slower in older people, but they
may have a broader knowledge base to work with. However, Benjamin et al.27 suggest that a
continuous learning environment would benefit all workers.

There have been several media reports that training opportunities are routinely not offered to older
workers, although equal opportunities legislation requires that all workers have access to the same
opportunities. Lundberg & Marshallsay32 carried out a national survey of 2,026 workers over the age
of 45 in the finance, construction and aged care industries in Australia. When evaluating training
needs, the survey showed that older workers seek equal access to training programmes to maintain
and update their skills. The types of training seen as important include computing skills, specific skills
for specific industries, and communication skills. Furthermore, qualitative responses in this survey
identified the most effective training methods as likely to be in service, in house, one to one and
practical, preferably using older workers as mentors.32

It can be concluded that older workers are keen to maintain up-to-date skills, but that it is important
to ensure that training opportunities are available and that the types and methods of training are
relevant to this group.  

3.2.10 Sensory abilities

Vision
Changes in vision associated with ageing include a reduction in visual acuity, a loss of
accommodation (the speed of refocusing the lens from distant to close vision and vice versa), a
reduction in depth perception and loss of colour discrimination.22,27,33 Some of these changes can be
mitigated at both an individual level (by using glasses or contact lenses) and workplace level (by
improving the general lighting or providing task lighting).22,27,33

Hearing
Age-related decline in hearing ability is estimated to affect 7–15 per cent of the population.34 The
effects can be minimised by preventing occupational noise exposure, preferably using a risk
management approach to reduce the problem at source before using other protective measures such
as ear defenders. Older workers with more severe age-related hearing loss can be kept in work by
using hearing aids.27 They must also continue to be protected from occupational noise exposure
throughout their career.

Touch
Seifert33 reports that ageing is related to a reduction in touch receptors and reduced blood flow, which
affect the ability to feel touch, pressure and vibration. Although this may not have a noticeable effect
in general working environments, there are some circumstances where it may be a problem. However,
Seifert suggests that technology can compensate for this, citing the example of surgeons making
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greater use of surgical robots and endoscopes. There is currently no further research available on
changes in touch in older workers.

3.2.11 Work organisation
This section briefly examines the two research papers identified that covered aspects of work
organisation, including overtime and shift working. Allen et al.35 examined the impact of overtime on
health, safety and productivity and compared older and younger workers in a group of 2,746
workers in US heavy manufacturing. The study used nine outcome measures, including physical
health, mental health, productivity and safety. The results showed that adverse outcomes were
associated with age but only in hourly paid employees working more than 60 hours per week. For
employees on salaries there were no differences in adverse outcomes from working overtime. Workers
on hourly pay are more likely to be employed in heavy industry, whereas salaried workers are more
likely to be employed in office environments. This suggests that physical workload has a greater
impact than mental workload on the outcome measures used in the study and that employers’
requirement for excessive overtime has the greatest impact on older workers in physically demanding
jobs. This may be partially addressed in the EU by the Working Time Directive, unless the workers in
question are covered by an exemption. 

Costa & Sartori36 report on a study of 1,449 workers in healthcare, the chemical industry and
construction. The participants were examined during periodic health checks by an occupational
physician and completed the Work Ability Index (WAI). The age range of the participants was 21 to
67 years. The results showed that the WAI scores reduced with age, as is seen in most working
populations. However, WAI reduction was also associated with job activity, including heavy manual
work. In comparison, participants with jobs that are less physically active but involve higher mental
involvement and autonomy maintained their WAI scores. In relation to shift working, Costa &
Sartori showed that women working shifts had a reduction in WAI from the age of 35; for men the
reduction is not apparent until after 45. The authors hypothesise that this is due to the conflicts
inherent in mothers’ dual roles at work and at home. For men, they suggest that there is a ‘healthy
worker effect’, in that only those who can cope with shift work are likely to continue to do such
work. With demographic change, there may be a requirement to extend current recommendations on
working shifts, including night work. Shift work schedules should be designed around ergonomic
criteria, giving additional consideration to:

• limiting night work for 45–50-year-olds
• giving these workers priority transfer to day shifts
• giving them a choice of preferred shifts
• shortening their working hours
• reducing their workload
• arranging more frequent health checks
• giving training and counselling on sleep management, diet, exercise and stress.36

3.3 Accidents in older workers 
The results from the HSE self-reported workplace injuries survey37 are broken down into age
cohorts, including ages 45–54 and 55 and over. The results from the 2008 report show that with
regard to reportable non-fatal injuries, men aged over 55 had the lowest estimated incidence of
injuries. In contrast, women aged over 55 had the highest estimated incidence rate. This cohort of
both men and women was significantly different from the other age cohorts. However, the HSE37

points out that the differences in reporting for different age groups is related to the occupational
groups involved, rather than to the age of the cohort. This appears to be supported by the research
of Laflamme,38 in which women over 45 were concentrated in blue-collar roles while those under 25
are mainly employed in white-collar occupations. In general, younger workers have been found to
be a higher accident risk.27,38

Personick & Windau39 showed that the risk of serious non-fatal accidents was lower for those over
55 in the general population in the United States. The study examined the injury and illness patterns
for 8.8 million workers aged 55 and over, and the data included 2 million workers aged over 65. The
most frequently encountered type of injury was sprains and strains (approximately one third of all
injuries), with fractures, bruises and cuts accounting for 10 per cent each. Overexertion was cited as
the most common event leading to injury – in nearly 25 per cent of cases – but falls on the same level
accounted for 20 per cent of events. When the source of injury was examined, the commonest was
found to be the floor or ground surface (in 25 per cent of cases). 



Layne & Landen40 examined nonfatal occupational injuries where treatment was received in a sample
of hospital departments in the United States. The results showed that the service industries had the
greatest absolute number of injuries (31.9 per cent of the total) but that the highest injury rate was in
agriculture, forestry and fishing (at 1.5 per 100 workers). The analysis showed that for over-65s, the
commonest injuries were fractures or dislocations resulting from falls on the same level. Layne41 also
showed that while older workers were more likely to be hospitalised after a fall, they were not at any
greater risk of injury.  

Data from the UK suggest that the estimated number of days taken off work by men due to self-
reported workplace injury was found to be highest in the 16–24 age group.37 For women, the highest
level was among those aged over 55. Rogers & Wiatrowski42 report that the injuries sustained by
older workers are more severe and require more time away from work, with a median of eight days
for the whole working population, compared to 12 days for those aged 55–64 and 18 days for over-
65s. This is supported by the review of ageing and occupational accidents by Laflamme.43 When
examining outcomes after injury, Pransky44 showed that although work absence following injury
tends to be longer in older workers, for those who return to work there is no significant age-related
difference in their ability to do their job. Pranksy suggested that although older workers had more
pre-existing illnesses and more severe injuries, workplace factors were key in their positive return to
work. These included a longer time with the employer, a higher level of job satisfaction and positive
employer–employee interaction after the injury.

Rogers & Wiatrowski42 report on fatalities in the workplace in the United States. in 2003 there were
5,575 fatalities, with a fatality rate for those over 65 of 11.3 per 100,000 workers. This level is three
times that of younger workers. An increased risk of fatalities was also found by Grandjean.45 In the
UK, the number of fatalities has reduced in 2006/07 but the rate is highest for those aged 55 to 59
years, at 1.6 per 100,000.37 Personick & Windau,39 in a study of 1,315 fatalities in workers over 55,
found that 25 per cent were in agriculture, 11 per cent in sales and 10 per cent in truck driving. The
principal causes of the events were highway incidents (18 per cent), homicides (13 per cent), on farm
or industrial premises (10 per cent), struck by an object (10 per cent) and falls to a lower level (10
per cent). When the industry breakdown is examined, 26 per cent of fatalities were in agriculture,
forestry or fishing, 11 per cent in construction, 11 per cent in manufacturing, 11 per cent in
transportation and 12 per cent in retail.

The research on occupational injuries suggests that although younger workers are more at risk of an
injury at work, older workers are more at risk of death. These data are presented in Table 4. For
serious non-fatal injuries, although time for recovery is longer in older workers, there are no
differences in functioning on return to work and engagement by the employer is important in the
process of returning to work. Data from the United States also suggest that older workers are more at
risk of a fatal accident, with high numbers of accidents occurring in agriculture, construction,
manufacturing and transport. Care must be taken with these data, as they have been collected in a
number of different formats, including self-report and samples of reasons for admittance to hospital.

3.4 Ill health and ageing
Although people change both physically and mentally throughout life, the ageing process is not the
only determinant of whether someone is healthy. When using the term ‘health’, this review uses the
World Health Organization’s definition:

Health is a state of complete physical, mental and social well-being and not merely the absence of
disease or infirmity.46

Benjamin et al.27 identified that there were other equally important determinants of health including
lifestyle, education, socioeconomics, physical activity, nutrition, access to healthcare and stress. The
Department of Health reported in 2004 that for the over-65s in the general population there had been
decreases in deaths from coronary heart disease, stroke, cancer and suicide from 1993 to 2002.47

Furthermore, there have been increases in life expectancy from 14.6 years to 16.1 years after age 65
for men and from 18.2 years to 19.2 years for women. Although increasing age is associated with
increasing ill health, there is a current improvement in over-65s through improved access to
healthcare, improved screening, better health advice and uptake and public health initiatives.

For the population below 65 years of age, there are still concerns with regard to health. It is
estimated that 17 million people live with chronic health conditions, including diabetes and
arthritis.48 Workers with chronic conditions have been found to suffer higher rates of sickness absence
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when compared to other workers. The report by Vaughan-Jones & Barham48 raises concerns about
health in the working age population. Using current data on factors such as increased obesity and
drinking levels to predict likely changes to 2030, they forecast that incidence of mental illness,
coronary heart disease, stroke, MSDs, breast cancer, bowel cancer, diabetes and prostate cancer is
likely to increase. These predictions are based on current knowledge and take no account of the
possible impact of health behaviour changes, public health intervention or other health promotion
activities, either in the workplace or in the community.

Although there is an increase in the likelihood of developing disease with age, this is not a reason to
exclude individuals from the workforce without objective cause. Various diseases can be treated and
controlled, including heart disease or diabetes. Making reasonable adjustments to work tasks and the
work environment, ensuring good ergonomic work and job design and measuring work task
requirements objectively are likely to improve the experience of work for everyone, not just older
employees.

The Labour Force Survey37 examined the demographic characteristics of ill health in the UK’s
working population and estimated that for men the highest prevalence rates (ie the total rate of ill
health in a population) were in the age group 55–64 and for women in the age groups 45–54 and
55–59. When estimated incidence rates (ie the number of new cases of ill health) were examined, they
were found to be reduced for males and females over the age of 55. However, both males and females

Author 
and date

Study design, research
type and quality

Research question Information provided

Benjamin &
Wilson 200527

Review (**) Facts and
misconceptions about
age and employability

Younger workers are at greater risk 
of accidents

Grandjean et al.
200645

Data analysis (**) A breakdown of severe
occupational injuries in
older workers

Greater risk of fatalities in older
workers

HSE 200837 Survey data (**) Results of the self-
reported work-related
illness and workplace
injuries survey

Data on self-reported injuries

Laflamme 199738 Retrospective analysis of
data (**)

Age-related risk of injury
in automotive assembly

Increase in risk of older females is
related to type of occupation rather
than age

Laflamme &
Menckel 199543

Review (**) A review of ageing and
occupational accidents

Older workers take more time off to
recover after serious accidents

Layne & Pollack
200441

Retrospective analysis of
data (**)

Non-fatal occupational
injuries from slips, trips
and falls to older
workers

Commonest injuries were fractures
and older workers were more likely 
to be hospitalised

Layne & Landen
199740

Retrospective analysis of
data (**)

Non-fatal occupational
injuries to older workers

Commonest injuries are in service
industries but agriculture has the
highest injury risk

Personick &
Windau 199339

Data analysis (**) A breakdown of severe
occupational injuries in
older workers

Risk of injury is lower for older
workers, with sprains and strains the
most common injury after exposure 
to overexertion

Pransky et al.
200544

Postal survey; N = 3,056
(**)

Age-related differences
in return to work after
injury

No age-related difference in return to
work after injury for older workers

Rogers &
Wiatrowski 200542

Data (**) Summary of workplace
illnesses and injuries

Older workers are more at risk of 
fatal injury at work

Table 4
Studies relating to
occupational injury
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over the age of 55 take more days off work due to self-reported illness caused or made worse by
work (on average, 1.6 days more for men and 1.8 days more for women). Benjamin et al.27 reported
that the largest source of absence in the UK is short-term uncertified sickness absence. This has been
generally associated with younger workers. However, medically certified absence has been associated
with the older working population. Research needs to establish whether prevention of long-term
absence is possible through either work redesign, health promotion or further occupational health
interventions.

For the working population, the Labour Force Survey identified that MSDs and stress, depression or
anxiety were the most common sources of new cases of work-related illness in the year preceding the
survey.37 A breakdown of these figures by age cohort shows that for MSDs, those over 55 have the
highest estimated prevalence in the working population, at 4,220 per 100,000. However, these high
prevalence rates are likely to be due to cumulative exposure to workplace risk factors over the whole
working life. As mentioned in section 3.2.2, it is difficult to determine whether the increase in MSDs
is a result of age or of cumulative exposure, and as such the research is often confounded. 

For stress, anxiety and depression, the 45–54 age group has the highest estimated prevalence rate, of
1,940 per 100,000. The reasons for the increase in prevalence in this age group can only be
hypothesised; however, this highlights areas where intervention can be prioritised.

Only one paper was found which identified predictors of an early exit from working life. The paper,
by Hopsu et al.,49 investigated predictors of early retirement in professional cleaners with 97
participants between 1991 and 2003. At the follow-up stage in 2003, 75 participants were involved,
with 45 still working and 28 retired. The study used the WAI and measured BMI, balance, oxygen
uptake, repeated situps, dynamic trunk flexion and side bending. The analysis showed that those who
had retired had a poor or moderate WAI score (p < 0.0001), reduced maximal situp score (p < 0.04),
and reduced trunk side bending (p < 0.01). Hopsu et al. also reported that a large organisational
change had occurred in 1995 which resulted in 70 per cent of the retirees taking retirement. The
authors suggest that for cleaners, reduction in WAI scores, increasing BMI, reduction in fitness and
organisational change are good predictors of early retirement. Although the study is small, it does
suggest the importance of supporting fitness and managing change in this working group.

3.5 Where do older workers need support or risk reduction?

3.5.1 Physical work
The research on age-related change has identified a number of areas where changes occur in the
healthy working population. Reductions in aerobic capacity, changes in anthropometry and reduction
in muscle strength do occur with age. However, workplace requirements do not generally expect
individuals to be working at maximal output or maximal strength throughout the working day.
Furthermore, certain aspects of physical fitness can be maintained through physical activity. Three of
the papers reviewed identified a possible training effect from work affecting the strength of specific
muscle groups and balance. Future research should examine whether strength and balance are
maintained through physical work.  

Ilmarinen50 makes recommendations with regard to changes in physical capacity. These include
making assessments of functional capacity in older workers, such as oxygen uptake, heart rate and
strength, including hand grip, knee extension, elbow flexion, trunk extension and trunk flexion. This
should be complemented by measurement of the work demands, including physical activities and
workload. From this, the level of strain on the individual can be calculated using either measures of
oxygen uptake or, less accurately but more feasibly, heart rate. Any imbalance  between work
capacity and job demands can thus be identified. Ilmarinen makes a number of recommendations,
including that relative aerobic strain should not exceed 50 per cent for an eight-hour shift where rest
breaks are available and 35 per cent where rest breaks are not available. For example, if an individual
has a maximal aerobic capacity of 3.0 L min-1, working at a level of 1.0 L min-1 equates to a relative
aerobic strain of 33 per cent.  

Measuring aerobic capacity in the workplace is not always possible, but using heart rate measures is,
although heart rate can be influenced by other external factors. Ilmarinen48 reports on data previously
collected examining aerobic capacity and suggests that the level of heart rate reached when carrying
out physical work will vary depending on the fitness of the individual. For example, assuming a
decline in VO2 max with age, a fit individual working at a level of 1.0 L of oxygen per minute will
have a heart rate of 100 beats per minute, whereas a less fit person will reach a heart rate of 120
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beats per minute. Thus, although physical work can be limited to below 1.5 L of oxygen per minute
for the male working population, the impact of individual aerobic fitness levels is extremely variable.
The authors note that more research is required in this area, especially with regard to women in the
workforce, as the current data cover only men.48 These data presume healthy workers and Ilmarinen
also points out that 50 per cent of the over-50s have at least one chronic disease (most commonly
musculoskeletal or cardiovascular), where different criteria are likely to be required.  

Two papers16,17 reported that age was linked to an increase in the need for recovery after work.
Although this cross-sectional study found an association, it did not give any further data. Thus more
research is required to examine the need for recovery between work tasks and between work shifts.   
Current research on thermal tolerance suggests that age itself does not have an impact on heat
tolerance but other factors, including cardiovascular changes or having diabetes mellitus, which are
themselves more prevalent in older workers, result in lower thermoregulatory control. This would
suggest that further risk assessment is important for older workers undertaking hot work to ensure
that they are able to work without risk from either cardiovascular or endocrine health problems.   

Research on age-related changes in sensory abilities shows that both vision and hearing change with
age. As these changes occur, it is clear that personal aids can be used to maintain ability. Furthermore,
with regard to visual environments, workplace lighting can be changed and improved. For hearing,
continued prevention of occupational hearing loss is essential throughout the working life.  

3.5.2 Mental and psychosocial factors
The research reviewed in this study shows that there are psychological changes in mental processing
as we age, namely a reduction in reaction time but an increase in accuracy. These changes are
accompanied by increases in levels of accumulated knowledge and experience. This is within the
background of large interindividual differences and the fact that the majority of people show no signs
of mental impairment before the age of 65. There is also evidence for the ‘use it or lose it’ hypothesis,
which suggests that maintaining intellectual stimulation is vital. Policies for promoting health should
therefore consider physical interventions, dietary interventions and intellectual stimulation.

However, much of the research on psychological change is based on laboratory research which is
difficult to translate into the workplace, where a slight slowing down of reaction time may or may
not be critical. Future research needs to address this, particularly for safety-critical workers.

With regard to mental wellbeing, two papers reviewed identified the importance of social support
from colleagues and co-workers, reducing stress in the workplace and improving coping strategies
when dealing with stress. It is hypothesised that making these changes is likely to improve work for
workers of all ages, not just older ones.  

Learning and training were also examined in the review. The research showed that for older workers
it is essential to consider the learning media, make sure that there is time for reflection and ensure
that opportunities for learning are available. One paper showed that older workers are keen to
update their skills, including computing skills, and that their preferred learning modes are in-service
training, in-house training, on-the-job training and one-on-one training, using more experienced
workers as mentors.  

3.5.3 Work organisation
Two papers were identified that evaluated the effect of working overtime or working shifts on older
workers. The first showed that excessive overtime (a total of over 60 hours per week) was associated
with adverse outcomes in physically demanding jobs. The second showed that individuals working
shifts had a reduction in WAI from the age of 35 for women and 45 for men. These two papers
identify the importance of regulation, including the Working Time Regulations, in combating these
problems. As well as ensuring overtime in physical work is restricted, it is also important to ensure
that shift schedules are based on ergonomic criteria, and health evaluation of older shift workers may
need to be increased.

3.6 Workplace interventions for safety
Section 3.3 showed that although younger workers are more at risk of an injury at work, older
workers are more at risk of a fatal injury and take longer to recover from serious non-fatal injuries.
The data identify particularly high-risk industries, including agriculture, construction and transport.
However, at the time of writing no intervention studies have been reported that evaluate strategies to
reduce the risks for older workers with regard to either fatal injuries or serious non-fatal injuries. 
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Although there are reports of older workers changing the way they work through experience to try to
reduce physical strain,51 there is currently only anecdotal evidence of this. However, from the view of
participatory ergonomics, feedback from employees on how to improve job design is often vital. Thus
further research on the impact of experience on safe working is likely to be an important research avenue.

The review also showed that a large number of non-fatal accidents are falls at work. It is unclear
whether these are due to housekeeping issues in the workplace or as a result of changes in balance or
bone structure with ageing. It is clear that there is a need to develop strategies to reduce the number
of falls in the workplace and to evaluate the impact of this as part of research on slips, trips and falls
at work.  

3.7 Workplace interventions for occupational health
Occupational health provision for older workers is seen as positive in contributing to their continued
health.52–55 As part of this, it is essential to consider the fact that older workers have already had a
longer duration of exposure to any potential risks.  

Eight intervention studies were identified in this section, but as can be seen from Table 5 (see pages
30–31), most of them are of questionable quality. There are very few quantitative data provided in
several of the papers and most report a change without any evidence.56–60

Aday & Kehoe61 report on an intervention which involved participation in an employment
programme. The intervention, involving 113 participants, was the Senior Community Service
Employment Programme, which is funded through the US Department of Labor, Employment and
Training. The paper is unclear on the nature of the intervention itself but implied that it included on-
the-job training and some classroom experience. The aim of the paper was to evaluate the health
impact of remaining employed. The study established that the participants were generally healthy and
that 68.3 per cent of them believed their mental health had improved by taking part in the
programme. Correlations showed that those who reported improved mental health were more
positive about themselves as older workers (p< 0.05). The participants also reported improved social
networks as a result of the programme. The study is rated as poor quality for the purposes of the
present research mainly because of the poor descriptions of methods and analysis. Nevertheless, it
does give some evidence as to the positive impact of employment programmes on older workers.

Dale62 reports on a small intervention study to reduce musculoskeletal symptoms in older academics.
This case study involved four academic staff members at a US university. The interventions included
interviews with and observations of participants followed by workplace changes. The academics were
visited one week later. It was reported that there were reductions in MSDs the following week,
although there is no formal measurement mentioned or data presented. This paper was rated as being
of poor quality because of the small numbers, lack of data and the short follow-up period.

De Boer et al.63 report on a randomised controlled trial of an occupational health intervention for
those at risk of taking early retirement on health grounds. There were 116 participants, who were
randomly assigned either to an occupational health intervention or to care as usual. The intervention
involved at least three consultations with specially trained occupational physicians, the development
of an action plan for each participant and consultation with supervisors. Outcome measures used the
WAI, the Utrechtse Burnout Scale (UBOS), the Nottingham Health Profile (NHP) and sick leave.
Measurements were made at baseline, six months and two years. The results showed that the
commonest reasons for not being able to continue working until normal retirement age were work
related (87 per cent) rather than health related (10 per cent) or for social reasons (3 per cent). The
main problems identified with working were work demands or work stress (57 per cent), conflicts
with supervisors (11 per cent), too little or dull work (8 per cent) and musculoskeletal complaints (6
per cent).  For the intervention group, the physicians contacted supervisors and/or personnel
managers in 72 per cent of cases. In 52 per cent of cases, this involved contacting personnel to
request a change in work conditions.  

The comparison between the intervention and control groups identified a significant reduction in
early retirement in the intervention group (p= 0.04). No significant differences were found between
the intervention group and control group at baseline for the WAI, UBOS or NHP. At six months, the
intervention group scored significantly higher for work ability (p< 0.001), exhaustion (p< 0.05) and
mental distance (ie distancing oneself from one’s work) (p< 0.01) on the UBOS scale and significantly
better for energy (p< 0.01), emotion (p< 0.001) and sleep (p< 0.05) on the NHP. At the two-year
follow-up, only mental distance on the UBOS scale was significantly better (p< 0.05).



The sickness absence analysis showed that before the intervention, there were no differences in sick leave
taken. At two years after the intervention, the average number of days taken as sick leave were 107.8 in
the control group versus 82.3 in the intervention group, but this was not significantly different.

The work situation of participants at the two-year mark showed that there was a significant
difference in the numbers taking early retirement, with six in the intervention group and 13 in the
control group (p= 0.04). 

This paper shows that a planned occupational health intervention can reduce the number of people
taking early retirement. It is interesting to note that the majority of participants stated that not being
able to continue working was work-related rather than health-related, with work demands being the
main reason for this. The study also identifies improvements in work ability, burnout and quality of
life at six months, although these are not present at two years. Thus an occupational health
intervention involving medical personnel who can discuss work and health issues with supervisors
and personnel managers is effective.

Overall, there is a dearth of research with regard to occupational health interventions and older
workers. One randomised controlled trial has shown that an occupational intervention can reduce the
risk of early retirement in conjunction with co-operation from supervisors and managers.  However,
further research is clearly needed in this area.

3.8 Workplace interventions for health promotion
For the purposes of this review, health promotion is defined as:

the process of enabling people to increase control over the determinants of their health thus to
improve their health.64

With regard to older workers the review identified limited research on health promotion, but three
papers, covering one intervention study, are of interest.

With regard to health promotion and older workers, Shephard65 carried out a review of worksite
health promotions and their impact on physical and mental health. For physical health interventions,
there is evidence that such promotions can improve oxygen uptake and muscle strength, and reduce
body fat, blood pressure and blood cholesterol levels. However, the studies did not always show a
long-term positive change. For mental health, worksite fitness breaks were found to increase alertness
and improve reaction times but no studies have identified an increase in job satisfaction.65 Although
the author states that wellness programmes have the potential to enhance health in the older worker,
there are a number of difficulties. These include ensuring broader participation in the workplace, not
only of those who are interested; maintaining participation across all the modules if a modular
approach is used; and maintaining compliance with the desired behaviours after the programmes have
finished.

Naumanen54,55 evaluated the opinions of older workers on health promotion in Finland. A qualitative
evaluation was carried out in a survey of 93 older workers. The survey showed that individual
workers can have an impact on their own health (95 per cent of respondents) through good habits, a
balanced lifestyle and good professional and personal relationships. With regard to the workplace,
occupational health promotion factors identified as important included:

• health checks (99 per cent)
• counselling and education (92 per cent)
• nursing care (91 per cent)
• health condition tests (94 per cent)
• rehabilitation (94 per cent)
• mental support (95 per cent)
• listening (95 per cent). 

From the workplace perspective, factors identified as important included:

• personnel leadership (91 per cent)
• a good atmosphere (100 per cent)
• professional skills (99 per cent)
• being appreciated (100 per cent). 
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Author and
date

Study design,
research type
and quality

Research question Study population, setting, country and
size

Aday & Kehoe
200861

Cross-sectional
(*)

The impact of the senior
community service
employment programmes on
quality of life

113 older workers in two US states

Cirla et al.
200556

Cross-sectional
(-)

The impact of exercise and
ergomotricity on sedentary
workers

56 Italian office workers, of whom 19 were
aged 50–60

Dale 200462 Case study (*) Describe the risks and
implement risk reduction
strategies for MSDs in older
academics

Four staff members at a US university.
Participants recruited on the basis of having
problems at work

Doppler
199857

Case studies (-) The impact of workplace
changes in two case studies
on older workers

Not reported

De Boer et al.
200463

Randomised
controlled trial
(**)

Evaluation of an occupational
health intervention
programme for workers at 
risk of early retirement on
health grounds

Participants recruited from a Dutch
electronics manufacturing workforce if they
felt they were unable to work until normal
retirement age. N = 61 in intervention group
and N = 55 in the control group; at two
years after intervention, N = 42 in
intervention group and N = 34 in the control
group still employed in some capacity

Knauth et al.
200558

Case studies (-) How to improve the work
ability of older workers

EU RESPECT project. Development of
laboratory and field pilots of new work
models, including corporate culture,
leadership, professional competence, health,
work organisation, shift organisation and
breaks

Ward et al.
200260

Five qualitative
studies (-)

How to recognise, value and
use job competence in older
workers

27 SMEs in Finland

Walker &
Taylor 199859

Case studies (-) How to combat age barriers 
in employment and practise
age management, including
ergonomic and organisational
interventions

Seven case studies from different 
companies

Table 5
Overview of
interventions for
occupational
health
(continued
opposite)
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Description of interventions Outcome variables Outcomes

Three SESEP programmes on
disadvantaged older workers

Questionnaire survey of
social support, self-
esteem, life satisfaction,
job satisfaction and older
worker empowerment.
Data summarised and
correlations made

Increased sense of satisfaction with life and
work. Improved mental health and social
networks

Ergomotricity – selected muscular
movements as exercises. Initial
training course of three hours
including anatomy, physiology,
postural arrangement and practical
exercising. Some exercises to be
carried out at work (four times a
day) and some at home (twice a
day)

Measured musculoskeletal
symptoms before and after
intervention – not stated
how. Intervention was
assessed at three months
with 21 participants
reporting an improvement.
No age distinction made in
the paper

Study reports an improvement in one third
of participants but provides no data to back
this up

Data collected using interviews and
observation with each participant.
Workplace changes implemented at
individual level and informal review
of interventions made

Unclear Reduction in reported MSD complaints
within a week – no further follow-up

Narrative reporting Unclear Maintenance of workforce

Six-month intervention programme
including three consultations with
an occupational physician and
referral to other specialists if
necessary. At initial consultation,
assessment made and action plan
developed from identified reasons
for not being able to continue
working

Work Ability Index,
Utrechtse Burnout Scale,
Nottingham Health Profile,
retirement age and sick
leave data. Measurements
were made at 6, 12 and
24 months after
intervention

At baseline the intervention group had
significantly less emotional wellbeing and
more social isolation than the control group.
At the six-month follow-up the intervention
group had significantly better work ability,
less burnout and a better quality of life. At
the two-year follow-up, only one significant
difference was found: less emotional
distance on the burnout scale for the
intervention group. Significantly less sick
leave was seen at six months and two years
in the intervention group. Significantly less
early retirement in the intervention group

Training management on age,
developing healthy teams, manual
handling, age-related workplace
design and improvement, forward
rotating shift systems, flexible
working hours, more micropauses
and more breaks throughout the day

Various measures not
clearly presented

Improvements in measures but no
quantitative data

Questionnaires and interviews with
managers and employees.
Development of case studies using 
a range of learning interventions.
The main thrust was towards ‘non-
traditional’ learners, with older
workers as a subset

Unclear The survey itself was seen as the
intervention and resulted in increased
awareness of the learning needs of older
workers

Narrative description No data reported Improvements in design, reduced sickness
absence

Table 5
continued 
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Although this study was small, it highlights the issues that older workers have identified as important,
namely positive attitudes and the support of others in the workplace, including from the occupational
health provider. 

One intervention study was identified and is summarised in Table 6. The two studies by Karazman et
al.66,67 of urban transport drivers in Germany were carried out over a period of one year. The study of
122 drivers evaluated the impact of participation in 20 health days. The health days included physical
training, stress management, self-experience groups, social skills training and advice on diet. All
participants had taken part in a minimum of 18 sessions. The measures used were the Work Ability
Index and a measure of Effect Typology. Effect Typology is a questionnaire tool that aims to examine
the impact of health promotion interventions on how individuals find work in terms of interest and
challenge, finding meaning and taking responsibility. The Effect Typology questionnaire identifies
whether participants are in recovery (able to regenerate and recover psychological and health
resources when away from work), relaxation (relief from stress by increasing resources and
psychosocial skills through interventions) and evolution (generation of improved health potentials
through development of meaningful work, improved decision making, taking responsibility and
improving one's own health). The results identified no significant differences in WAI scores before
and after the study. However, further analysis showed that when the WAI scores were analysed in
relation to the effect typology scores, a large number of participants moved into the category of ‘high
evolution’ and ‘evolution’. This suggests that, through the health promotion programme, individuals
moved into evolution. This is described as where health potentials are induced, improvements in
work relationships, decision making and an understanding of how the individual can help themselves.
When the results for the WAI were analysed within the effect typology groups, the WAI scores for the
participants in the evolution group were significantly higher (p< 0.0001) and thoughts about early
retirement were significantly reduced (p< 0.0001). The paper suggests that health promotion
programmes are vital in maintaining older people at work.

In summary, there is limited research on the impact of health promotion in maintaining older people
in the workplace. A number of factors have been identified as important, including:

• ensuring participation by older workers in health promotion programmes
• the involvement of occupational health in this process
• having positive working environments and good relationships with colleagues and supervisors 
• maintaining individual health and skills.  

3.9 Do safety initiatives affect health or vice versa?
From the research currently available, there are no data to support or refute the impact of safety
initiatives on health or vice versa.

3.10 Is the research reviewed relevant to the UK situation?
The research reviewed in this document was from a variety of European and American sources.
Although different methods are used in data collection and healthcare structures in these regions,
these have been highlighted within the text. The authors feel that the research included in the review
is relevant to the UK.

Author and
date

Study design,
research type
and quality

Research question Study population, setting, country and
size

Karazman 
et al. 199967

Before and after
(**)

The impact of a health
promotion intervention on
urban transport drivers

122 urban transport drivers in Germany

Karazman 
et al. 200066

Before and after
(**)

The impact of a health
promotion intervention on
urban transport drivers

122 urban transport drivers in Germany

Table 6
Interventions for
health promotion
(continued
opposite)
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3.11 Data gaps from the review
A number of data gaps have been identified in the review:

• a lack of longitudinal research, resulting in the use of cross-sectional methodologies which do not
give an accurate description of age-related change

• a lack of good quality intervention studies to inform good practice in managing older workers
• no further analysis on the reasons for fatal injuries, despite a higher rate of such injuries among

older workers
• a lack of further research on rehabilitation after serious injuries and the need for longer recovery

times
• no further research on the reasons behind the high incidence of fall injuries where analysis of this

would be vital to prevention
• no explanation of the high levels of reporting of musculoskeletal injuries and mental health

problems in the UK workforce or of how these can be reduced
• no exploration of what factors in health promotion are going to be effective in ensuring

attendance of older workers, maintenance of behaviours after intervention, methods of education
and impact

• a need for occupationally relevant objective measurement to identify capacity for physical and
mental work.

Description of interventions Outcome variables Outcomes

The drivers took part in 20 health
days over one year, including
physical exercise, physical skills
training, diet counselling and group
self-experience

Work Ability Index and
Effect Typology

No significant changes in Work Ability Index.
When results were broken down into Effect
Typology, the Work Ability Index score
increased in those individuals in the ‘high
evolution’ and ‘evolution’ groups – those
that were inducing health potentials

The drivers took part in 20 health
days over one year, including
physical exercise, physical skills
training, diet counselling and group
self-experience

Work Ability Index and
Effect Typology

No significant changes in Work Ability Index.
When results were broken down into Effect
Typology, the Work Ability Index score
increased in those individuals in the ‘high
evolution’ and ‘evolution’ groups – those
that were inducing health potentials

Table 6
continued 
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4 Guidance from available evidence
4.1 Introduction
In the UK, as in most other comparable countries, the population structure is changing and in
particular it is ageing. For the first time, in 2007 there were more people aged over 65 than under
16. The working population (16–64 years) is also changing, with the proportion of the total
population in employment due to decrease from 65 per cent now to 60 per cent by 2032. Within
the current working population, the employment rate of those aged between 50 and 64 years
reduces with age, such that only 50 per cent are still working one year before state retirement age.
Among those who are no longer working, large numbers are receiving benefits or have retired
involuntarily. Retaining the over-50s at work is becoming increasingly important. The guidance
below is based on current available evidence for maintaining the health and wellbeing of the over-
50s in the workplace.

4.2 Physical change with age
Available research shows that there are physical and mental changes associated with ageing, including
a reduction in aerobic capacity and oxygen uptake, an increase in BMI (caused by both an increase in
weight and a loss of stature) and a reduction in muscle strength (in some studies). Although there is a
reduction in certain physical capacities, this does not necessarily have an effect in the workplace.
Some maintenance of aerobic and muscular capacity is possible but no individual, regardless of age,
can work to 100 per cent of capacity all the time.  

4.2.1 Physical capacity
For physically demanding jobs, maintenance of fitness levels is essential. However, for all workers,
job demands must meet the aerobic and muscular capacity of the individual. Where it has been
identified that individuals are no longer able to carry out the demands of the job, it is important to
establish whether this is because the job itself is too demanding and requires redesign or whether it is
down to the abilities of the individual. Thus objective assessment of job requirements is necessary in
order to tell whether the job demands are too great. 

Consideration of the whole workforce is important, as jobs cannot be designed for only the strongest
and fittest within it; ergonomic designs need to be developed that allow the majority to continue
working. Changes which may alleviate some of the work demands include:

• examining the work–rest schedule to ensure recovery time between tasks is adequate
• ensuring that a risk assessment has been carried out for any handling tasks with a risk of injury

and that risk reduction measures have been taken 
• ensuring that there is a good reporting route for individuals who have identified problems.  

4.2.2 Shift work
Working time has also been identified as a possible risk factor for older workers. Working long hours
(over 60 per week) in physically demanding environments has been found to increase the risk of
adverse outcomes in older workers. Furthermore, there is currently limited evidence to show that
night work may affect women at an earlier age than men. It is recommended that if shift work is
necessary, shifts are designed using good ergonomic criteria, as well as the following
recommendations from Costa & Sartori:34

• consider possible limitation or cessation of night work for workers aged over 45–50
• give older workers priority to transfer to day work
• where possible give older workers a choice of preferred shift
• reduce workload
• shorten working hours and/or increase rest periods
• arrange more frequent health checks
• give proper counselling and training on coping strategies concerning sleep, diet, stress

management and exercise.

As there are large differences in how well individuals cope with shift work, proper support and health
surveillance are vital in maintaining all shift workers at work.

4.2.3 Heat tolerance
Although heat tolerance is not directly related to age, individual health and fitness affect continued
heat tolerance in older workers. Regular health assessments are therefore recommended for people



carrying out hot work to check that their fitness is being maintained and their health status has not
changed.

4.2.4 Working environment
Although hearing and vision change with age, the effects of these changes can be minimised by risk
management. For example, with regard to noise exposure, noise reduction measures, including using
hearing protection throughout one’s working life, can reduce the likelihood of serious hearing loss.
Again, problems associated with age-related change in vision can be corrected with improvements in
lighting and visual screening, as well as the use of glasses or contact lenses. These measures are
required in any case in the UK by the Health and Safety (Display Screen Equipment) Regulations
1992 for work tasks involving computers and similar equipment.  

4.2.5 High-risk industries
In certain high-risk industries it may be necessary to consider more frequent health assessment of staff
to ensure that they are able to continue to do their work safely.  However, these assessments must be
objective and relevant to the work involved. For example, strength measurements should be made in
the context of the power and specific muscle groups needed to perform the task in question safely. 

4.3 Psychological and psychosocial factors
The research literature shows that ageing tends to cause several changes in this area, including a
slowing of reaction times but an increase in knowledge and accuracy. Much of the research in this
area is based on laboratory measures, which can often be difficult to translate into the working
environment. There is no evidence to support the suggestion that mental impairment is a problem for
workers aged over 50; rather, most people show no mental impairment before the age of 65 and one
study demonstrated that 95 per cent of those aged over 65 showed no impairment in intellectual
functioning. Although changes do occur, they are offset by the greater knowledge base and greater
levels of experience that older workers typically have.

There is also evidence to support the ‘use it or lose it’ hypothesis, which suggests that long-term
maintenance of health involves not only consideration of diet and physical activity but also mental
activity. Thus, continued training and intellectual stimulation is important for all workers. Despite the
many myths associated with people’s ability to learn as they get older, maintenance and updating of
skills is equally important for older workers. However, the style of training may need consideration,
as older workers tend to prefer on-the-job training, one-to-one training and practical training using
older workers as mentors.

There is currently very little research available regarding older workers and mental wellbeing. There
is limited evidence that lack of social support is linked to emotional exhaustion and that coping
strategies for stress in high-risk environments need further development. However, the lack of
research does not mean that there are no problems for this particular group; rather, any measures or
interventions made in the workplace with regard to mental wellbeing for workers in general should
include workers over 50 as well.

4.4 Safety
Although younger workers are more at risk of accidents, accident reporting data show that older
workers are more at risk of fatal injury and take longer to recover from non-fatal injuries. Employer
engagement is also vital in ensuring a successful return to work for older workers after an injury. The
types of accident more commonly suffered by older workers include sprains, strains, fractures and
dislocations caused by overexertion, followed by falls on the same level resulting in fractures or
dislocations.  

No intervention studies are currently available in relation to accident prevention in older workers.
However, it is clear that accident prevention in this age group and accident analysis are essential tools
in reducing accidents. However, risk reduction measures, including strategies or training, must be
made accessible to the whole working population. 

4.5 Occupational health interventions 
Ill health is not an inevitable outcome of the ageing process. Although there is an increased likelihood
of developing disease with age, this is not a reason to exclude individuals from the workplace without
objective cause. The onset of cardiovascular disease or diabetes can be treated and controlled;
relevant workplace adjustments can be made; and health assessments can be carried out more often if
appropriate or required for specific work tasks, such as driving.
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Examination of data on ill health suggests that medically certified leave is more commonly associated
with older workers, whereas uncertified leave is more commonly associated with younger workers. In
addition, self-reported illness data show that the highest prevalence rates for MSDs occur in people
aged over 55 in the UK population.  This may be associated with cumulative exposure over time for
this age group, rather than the direct effects of age. Self-reported illness data also show that reporting
of stress, anxiety and depression is higher in the 45–54 age group than in the rest of the population.
Again, it is unclear whether this is an effect of age or due to cumulative exposure over time. However,
the data do suggest that workplace intervention action should be prioritised for the over-50s.

There is evidence for the positive impact of occupational health interventions in the workplace in
maintaining the health of older workers, but it is limited by the lack of good quality research in this
area. However, one good quality study identified that the risk of early retirement could be reduced by
using a planned occupational health intervention involving occupational physicians. The intervention
involved three consultations, the development of an action plan for each employee and, where
difficulties were identified for the worker, allowing contact, discussion and job change through health
professionals, human resources and line managers. The study identified a significant reduction in the
number of people taking early retirement as well as a statistically non-significant reduction in sickness
absence.

Currently there is no further evidence to show the positive impact of occupational health
interventions in older workers. However, the importance of the role of occupational health in general
in improving and maintaining health at work must not be overlooked. One study in Finland showed
that health checks, health condition tests, rehabilitation, mental support and healthcare were regarded
as important by over 90 per cent of older workers.

4.6 Health promotion opportunities
Health promotion initiatives in relation to ageing workers were limited in number in the available
research. As mentioned above, occupational health is seen as an important factor by older workers.
However, this study also showed that personnel leadership, professional skills, being appreciated and
having a good atmosphere at work are also important.

With regard to health promotion, in this case defined as ‘the process of enabling people to increase
control over the determinants of their health thus to improve their health’,64 there is limited research
available. One study evaluated the impact of attending 20 health days during work time over the
period of a year. The results of the study were unclear in that work ability was not significantly
improved overall. However, where individuals had improved working relationships, decision making
and self-help, their work ability scores significantly increased. Further reviews of health promotion
have also identified the importance of increasing physical activity to reduce health risks and increase
aerobic and muscular capacity, as well as improvements in mental health from worksite fitness
breaks.  

There is therefore the potential to improve and maintain health in older workers but a number of
difficulties have been identified. These include:

• ensuring that participation in health promotion activities is encouraged for workers of all ages,
and is not seen as applying only to younger workers

• surveying older employees to find out whether age-specific groups for some kinds of intervention
would be more beneficial and encourage attendance

• in a multicomponent intervention, trying to maintain attendance at all components, not just
specific areas

• as with other health promotion activities, allowing time during the working day for attendance.

Although there is a lack of interventional evidence available, making positive changes in health
behaviours will have an impact at any age and, for older workers, also have a positive effect into
retirement.

4.7 Conclusion
Although there is a lack of high quality research on health, safety and health promotion for older
workers, any interventions or changes made are likely to have a positive impact on all workers, not
just those aged over 50.  
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Abstract
This study explored the potential use of infrared (IR) thermometry, measuring the temperature within
the ear canal, as a relatively non-invasive indicator of the risk of heat stress in industrial applications.
Measurements of body temperature using this technique, benchmarked against the intragastric (IG)
temperature pill, were obtained from workplaces in the glass manufacturing and refractories sectors.
Analysis of the more than 250 data pairs obtained showed that the variability in the IR temperature
readings was too great for such measurements to be used to predict actual core temperature (as
indicated by IG temperature). Further analysis initially suggested that it could be used as a
monitoring or screening tool to ensure that core temperature was not exceeding a critical level.
However, when the outcome was adjusted to reflect the inter-subject variability, the variance in the
data set was too large to permit the core temperature to be predicted with sufficient confidence to
allow it to be used, even as an initial measure to flag a need for more accurate measurement.
There are indications from the literature that the make of measuring instrument used and the
technique adopted in their use are important sources of variation. It remains to be seen whether
refinements to the technique used, either in the manner of use or the circumstances of use, reduce this
variance to a more satisfactory level.
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Executive summary
Heat stress is recognised as a potential problem in many industries. Existing control measures rely
heavily on the use of thermal indices to assess the risk imposed, although it is recognised that these
indices are conservative and often restrict work unnecessarily, and that the range of thermal
environments over which they have been validated is limited, frequently not extending to the impact
of wearing protective clothing and other forms of personal protective equipment (PPE). Even where
they provide reliable estimates and risk reduction measures are introduced, good working practice
advocates that it should not be assumed that such measures are effective. Measurement of
physiological parameters, particularly body temperature, is often seen therefore either as an adjunct
to the use of such indices or as an alternative.

Rectal temperature has widely been regarded as the ‘gold standard’ for indicating core body
temperature. However, changing social attitudes mean that this is now rarely regarded as socially
acceptable for industrial monitoring.

In recent years, intragastric (IG) temperature (measured using a temperature-sensitive radio-pill) has
increasingly replaced the use of rectal temperature as a measure of core body temperature. Evidence
from the scientific literature is presented to support this view.  However, practical and cost issues
mean that it is not a viable method for routine monitoring. 

Technological advances mean that new measures, such as the use of infrared (IR) sensors to measure
tympanic temperature, theoretically provide a solution for industrial monitoring. Opinions vary as to
the reliability of this approach, especially outside the clinical environment. Evidence from the
scientific literature is mixed, although there is sufficient positive evidence to suggest that it could
provide an adequate monitoring measurement.

Against this background, a study was conducted to investigate the use of IG temperature (as
measured by a temperature-sensitive radio-pill) as a ‘gold standard’ to validate the routine use of the
measurement of tympanic temperature using a hand-held IR device in industrial settings.  

Repeated, timed measurements were obtained of IG and IR temperatures on workers operating in
high temperatures. Volunteer workers swallowed the disposable IG temperature pills and their core
temperatures, as reflected by this device, were subsequently logged. Periodically, timed measurements
were also obtained by IR sensors. Data were also collected relating to environmental temperature
exposures and work activities.

These data were used to generate statistically robust predictions of the levels of the accuracy and
reliability obtainable with IR measurement of body temperature.  

The results showed that IR temperature recordings were not sufficiently consistent to allow them to
be used to directly predict core (IG) body temperature with a satisfactory degree of accuracy.
Supplementary analyses showed that additional data, such as environmental temperatures and levels
of physical activity, did not allow any greater degree of reliability in such predictions.

Further modelling was used to establish a predictive relationship which would allow a limiting
criterion to be established and measured. However, when a more complete regression was determined,
using complex modelling to allow for the interrelationship between sets of data obtained from the
same subject, the confidence intervals widened and the predictive value diminished to the point at
which IR temperature measurements would not appear to be sufficiently reliable or accurate to serve
as a viable screening measure.

Therefore, it is suggested that this measurement should not be used as a screening tool to determine
the possible presence (or otherwise) of a significant risk of heat stress. Several factors have been
identified which potentially contribute to this variability. It remains to be seen whether, with better
control of selected factors, the accuracy and reliability of the measurement approach can be improved
to a level where its use could be endorsed.

Several caveats must be placed on this approach. It is clear that the technique used to obtain IR
measurements is important and that certain safeguards must be adhered to relating to how and where
measurements are obtained. A related issue is the possibility that interindividual differences in
technique might contribute to the overall accuracy (or inaccuracy) of the technique. Furthermore,



there is evidence that different makes of instrument result in different temperatures being recorded. At
present, therefore, this conclusion is strictly only valid for the make of instrument used in this study.

As well as presenting the results from this work, the report also includes more general guidance on
the management and prevention of the risk of heat stress and on the nature of heat-related illness.
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1 Background
Heat stress is recognised as a potential problem in many industries, including brickmaking (kiln
work), metalworking (steel and precious metals), asbestos clearance and glassmaking. Existing control
measures rely heavily on the use of thermal indices to assess the risk imposed, although it is
recognised that these indices are conservative and often restrict work unnecessarily as a result. In
addition, the range of thermal environments over which they have been validated is limited (and
frequently does not extend to the impact of wearing protective clothing and other forms of personal
protective equipment (PPE)). Even where they provide reliable estimates and risk reduction measures
are introduced, good working practice advocates that it should not be assumed that such measures
are effective. Measurement of physiological parameters, particularly body temperature, is often seen
therefore either as an adjunct to the use of such indices or as an alternative.

Over the last 50 or so years, many approaches have been advocated for the measurement of core
body temperature. Many of the ‘benchmark’ studies used rectal temperature, seen for years as the
‘gold standard’ to compare other measures against.  However, changing social attitudes mean that
rectal temperature is rarely regarded as an acceptable measure in experimental, let alone
occupational, spheres. Alternatives, such as predictions based on skin temperature, or ear canal
(aural) measurements, have their proponents but have been shown to be unreliable and not always
practicable.

For example, recent, as yet unpublished research for the emergency services has suggested that a form
of skin temperature monitor might provide a viable approach.  However, there are clear suggestions
that its viability might be restricted to circumstances where the wearer is using totally enclosed
clothing (eg a gas-tight suit) and the measurement procedure currently falls well short of a robust
industrially useable tool.

In recent years, intragastric (IG) temperature (measured through the use of a temperature-sensitive
radio-pill) has increasingly replaced the use of rectal temperature as the definitive measure of core
body temperature. However, practical issues mean that it is not a viable method for routine
monitoring. For example, detailed studies of the use of IG temperature pills have shown that they
must be ingested the evening before the exposure to be measured if accurate temperature readings,
unaffected by ingested food and drink, are to be obtained. The technique also has significant cost
implications, with the capital cost of equipment (as well as the disposable pills) possibly rendering it
unsuitable for routine industrial use.

Technological advances mean that new measures, such as the use of infra-red (IR) sensors to measure
tympanic temperature, theoretically provide a solution for industrial monitoring. (It is recognised that
this measurement may not provide a specific tympanic temperature. However, for convenience it will
be referred to as such in this report.)  Opinions vary as to the reliability of this approach, especially
outside the clinical environment. However, prior experience has suggested that many of these
problems can be overcome by careful attention to technique and that it might therefore offer a viable,
robust measure. For example, previous (unpublished) studies by the Institute of Occupational
Medicine (IOM) have found the measuring equipment itself to be susceptible to changes in
temperature, giving inaccurate readings if taken in a different thermal environment. However, it
appears that this can largely be overcome by allowing the equipment to equilibrate to the new
environment, after which it will provide more reliable values. Similarly, it is clear that correct
placement or alignment of the sensing probe is important but again, adopting and adhering to a
consistent technique can overcome these problems.
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2 Aims and objectives
Against this background, it was proposed to carry out a study to investigate the use of IG
temperature (as measured by a temperature-sensitive radio-pill) as a ‘gold standard’ to validate the
routine use of the measurement of tympanic temperature using a hand-held IR device in industrial
settings. It was intended that repeated, timed measurements would be obtained of IG and IR
temperatures on workers operating in high temperatures to allow statistically robust predictions of
the levels of accuracy and reliability obtainable with IR measurement of body temperature. These
were to be used to establish a viable, practicable procedure for the routine monitoring of levels of
heat strain among industrial workers.

The overall objective of the proposed research was thus to devise a predictive relationship between IR
and IG temperatures to enable the reliable use of IR temperature to monitor core body temperature in
industrial environments.

Specifically, the research sought to meet the following aims:

• to collect and collate paired body temperature data using IG and IR measurements in the gut and
ear canal respectively

• to use these data sets to establish the accuracy and reliability with which IR temperature can be
used as a predictor of IG temperature

• to use time-series data for IG temperatures to determine the influence on the relationship of any
temporal slip between IR and IG temperatures

• to use environmental (climate) data to examine the potential distortion of any relationship by
demanding thermal environments such as localised radiant heating

• from this, to document and publish a robust procedure for the industrial measurement of IR
temperature as a reliable indicator of IG (core) temperature – or to document and publish the
reasons why it should not be used.
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3 Overview of the literature
3.1 General
It has long been recognised that core temperature measurements from different locations in the body
differ from each other. For example, Edwards1 illustrated both the absolute difference and temporal
differences between measurements such as rectal temperature and oesophageal temperature. BS EN
ISO 98862 (Evaluation of thermal strain by physiological measurements) lists seven different
approaches: 

• oesophageal 
• rectal
• gastro-intestinal or intra-abdominal
• oral (sublingual) 
• tympanic 
• auditory canal 
• urine.

Others, such as that obtained via a catheter in the pulmonary artery, are only viable in clinical
settings. 

Although the ease of obtaining measurements has evolved since the widespread use of classical
mercury-in-glass thermometers, a number of these are of doubtful acceptability to an industrial
workforce. Thus oesophageal temperature, in which a transducer is threaded down the throat, is
rarely measured, and rectal temperature measurement, while considerably less invasive, is usually
regarded as socially unacceptable. Urine temperature is measured in a collecting device (not through
catheterisation) and, as BS EN ISO 9886 states, is dependent on the quantity of urine in the bladder.
Consequently, while it may be acceptable for one-off measurements, it is unlikely to provide a
suitable avenue for regular, repeat measurements (even less so for continuous monitoring). 

As a general rule, measurement at deeper or more stable sites yields more reliable (and generally
higher) temperatures, hence the benefits of using a measurement such as rectal temperature where the
high tissue mass acts as a buffer against brief fluctuations and isolates the measurement site from
external influences. However, these characteristics can also have adverse consequences. For example,
Leithead & Lind3 draw attention to the relatively sluggish response of rectal temperature in
conditions of high heat stress, indicating that, in such circumstances, incapacitation due to the heat
could occur before rectal temperature indicated its imminence. 

The challenge, therefore, is to find a measurement approach which is acceptable and practicable as a
monitoring method in industrial settings, sufficiently labile to respond appropriately to increases in
body heat storage, and sufficiently stable not to be excessively modified by external temperatures. 

3.2 Selection of possible measurement sites

3.2.1 Benchmark 
From the medical and scientific literature, it seems that pulmonary artery (PA) temperature is widely
regarded as the ‘gold standard’ for body temperature measurement (eg Fulbrook4). However, the
insertion of an arterial catheter is clearly highly invasive and, even in a clinical setting, is only used
where the patient’s clinical needs demand it.5

O’Brien et al.6 reported on a comparison between the use of the ingestible IG temperature pill and
rectal and oesophageal temperatures. Both hot and cold conditions were studied using the somewhat
unusual exposure medium of cold (18 °C) or warm (36 °C) water, combined with rest or exercise. The
latter was used intermittently to generate an oscillating temperature load. 

Oesophageal and IG measurements gave the closest agreement with rest in cold water but none of the
other experimental conditions identified any significant differences between measurement sites,
although it was noted that IG temperature tended to be intermediate to those from the other two
sites. This was not unexpected given their anatomical relationship to each other.

It was clear from graphical plots, however, that the IG pill temperatures closely mirrored those from
the oesophageal sensor. In cold conditions, rectal temperature diverged from the other two, displaying
progressively lower temperatures with a widening differential. 

Reliable industrial measurement of body temperature  11



Lee et al.7 reported on a comparison between oesophageal, rectal and intestinal temperatures using
physical exercise as a means of generating an applied heat load (metabolic heat). Initial resting
temperatures were not significantly different, but in keeping with expectations, oesophageal and
intestinal measurements increased more rapidly and to a higher level than rectal temperature. 

Similarly, following exercise, oesophageal temperature in particular dropped more rapidly. Intestinal
temperatures displayed lower variance, suggesting relative stability. The authors concluded that
intestinal temperature could be used as a viable alternative to oesophageal temperature. 

On the basis of these two studies, therefore, it seems that IG temperature, measured using an
ingestible pill, provides a good basis for a putative benchmark for the proposed study. It appears to
be relatively unobtrusive and socially acceptable while potentially providing a valid, reasonably
accurate measure of core body temperature. 

Most authorities seem to accept that the concept of a single, uniform core temperature throughout
the body is misleading. A temperature gradient between the peripheral tissues and the inner
structures can be expected and, as referred to above, areas of greater tissue density, such as the
rectum, are likely to display a degree of thermal lag. Unlike most core temperature measurement
sites, that for IG temperature is not fixed. The locus of the measurement clearly changes as the
ingestible sensor pill traverses the gastro-intestinal tract until it is eventually expelled. Clearly some
variation in measured temperature and/or responsiveness can be anticipated during this journey. In
addition, the sensor pill remains in the stomach for some time and is therefore subject to the
temperature of any food or drink ingested during this period. As early as 1962, Fox et al.8 reported
that the departure of the pill from the stomach can be established by observing the effect of a small
amount of cold water.  

Brake & Bates9 illustrate dramatic falls in IG temperature caused by drinking cold water, apparently
soon after ingesting the sensor pills (the time of ingestion is not given), although temperatures appear
to have been restored almost equally rapidly after a relatively short time. 

Wilkinson et al.10 studied this phenomenon systemically. Subjects each swallowed two sensor pills
(transmitting on different frequencies). One was swallowed the evening before the study (following
the commonly recommended practice), approximately 111⁄2 hours before the measurement period. In a
subsample of volunteers, rectal temperature was also measured as a further comparator. 

Results from this subgroup showed that IG temperature closely mirrored rectal temperature, although
it was on average 0.15 °C higher. Graphical presentations of comparisons between rectal temperature
and the temperature recorded by the first sensor pill showed no apparent influence of water ingestion
121⁄2 or more hours after the pill was swallowed.

In contrast, graphical displays of comparisons between this pill and that swallowed at the onset of
measurement show a clear, systematic influence. Although the impact diminished progressively with
each hourly water ingestion (such that those at five or six hours after onset showed no effect), the
effect returned in a small group of individuals thereafter, with one subject displaying a 6 °C
reduction in measured temperature after ingesting 250 mL of water at 5–8 °C eight hours after the
initial ingestion. The authors hypothesise that, by this time, the pill is no longer residing in the
stomach but has passed into the small intestine, where the close proximity of loops of intestine to
the stomach allows for the conduction of cooling through the stomach and intestinal walls. Thus,
although six to eight hours is usually enough to enable the IG pill to be used reliably, it is
nevertheless possible that the temperature of ingested drinks (or food) can continue to exert an
influence periodically thereafter. 

Subject to simple precautions, it seems that IG temperature, measured using an ingestible sensor pill,
provides an acceptable, reliable and reasonably accurate measure of core temperature. This view was
also reached by Byrne et al.,11 who recently reviewed 12 different studies comparing IG temperature
against core temperature measured in the oesophagus or rectum. The authors concluded that this
approach gave a valid measure of core temperature that was suitable for ‘ambulatory field-based
applications’. It was therefore selected as the benchmark comparator for this study. 

3.2.2 Simple measurement 
None of the other measures listed by BS EN ISO 98862 are without their problems. 

12 Graveling, MacCalman, Cowie, Crawford and George



Oral (sublingual)
The transducer is placed underneath the tongue. When the mouth is open heat exchange between the
mouth and the external environment will influence the internal temperature. For this reason it is
advocated in the standard that the sensor should be in place for some 5–8 minutes before a
temperature is taken, and that there should be no drinking, eating or smoking for 15 minutes
beforehand. Even with the mouth closed, BS EN ISO 9886 states that the temperature can still be
influenced by external factors such as strong radiant heat. 

Tympanic 
Tympanic temperature is strictly that of the tympanic membrane (ear drum) rather than that of the
ear canal. As the standard indicates, physical contact between any sensor and this membrane is
painful and so previous practice has been to position the sensor as close as possible without actually
touching. Given individual variation in the length of the auditory canal, this is not always easy to
achieve with any consistency.  

As an alternative, the standard refers to the use of IR measuring devices although it advocates caution
in their use, listing a series of ‘complicating factors’. 

Auditory canal
As an alternative to tympanic temperature, measurement of temperature in the auditory canal has
been suggested and the standard lists this as a further option. A key issue here is the temperature
gradient between the external opening and the inner recesses approaching the ear drum. The usual
procedure is therefore to insulate the opening, inserting the sensor through some form of plug such as
hearing protectors or purpose-made mouldings. This more or less seals the ear canal and, after an
initial period, internal temperature can stabilise to what potentially provides a reasonable
approximation to ear canal temperature. However, as with tympanic temperature, this measurement
remains susceptible to external conditions where the surroundings are more than 10 °C different from
body temperature (BS EN ISO 9886). 

3.2.3 Comparison of measurement sites
Given the plethora of measurement sites, it is perhaps not surprising that a number of studies have
been published comparing temperatures from these different locations, either against each other, or
against a notional benchmark such as rectal temperature. These studies give somewhat confusing
results. 

Chronologically, the first study of particular interest is that of Jakobssen et al.12 These authors did not
compare IR tympanic against other measurement sites but explored the differences between four
different makes of tympanic thermometers (although some comparisons were also made with
oesophageal and rectal temperature). Although the results are based upon a large number of repeat
measurements, they should be regarded with a degree of caution as they were in fact only obtained
from a very limited number of individuals. There were some differences in temperatures measured
using the four different instruments. There was a difference of 1.1 °C in mean temperature between
the highest measuring (‘First’) and the lowest (‘Genius’). As a result, the ‘FirstTemp’ tended to display
higher temperatures than the benchmark oesophageal (mean +0.5 °C), while the others tended to
display lower temperatures. Although results from some tympanic–oesophageal comparisons are
displayed graphically, actual values are not tabulated and statistical comparisons limited to
correlation coefficients. Although these data appear reasonable, it is not, therefore, possible to draw
any firm conclusions regarding the absolute accuracy of this technique although the systematic
differences between measuring instruments must be noted. 

The next paper of interest is that by Yetman et al.13 These authors carried out a comparison between
IR tympanic temperature measurement and values obtained using mercury-in-glass thermometers in
the axillae (armpits) or rectum. This is the first of a number of papers which focused on infants, in
this case newborn babies. The IR thermometer could be used in either oral or rectal mode. In each
case, electronics in the instrument applied a correction factor to the measured value, ostensibly to
allow for an established difference between temperatures measured in the ears and those measured at
these other sites. This resulted in higher oral temperatures than rectal temperatures for the same
reading. 

The authors found that, even with this correction, the IR rectal gave significantly lower temperatures
that the actual rectal, with a mean difference slightly greater than 0.3 °C. Unfortunately, although the
variability in the data is presented graphically, no formal analysis of this is presented, although it is
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apparent by measurement of the graphs that 75 per cent of the data points fell within +0.2 °C of the
measured mean. However, one comment by the authors gives a pointer to a possible problem with
this study. The authors comment on difficulties in using the sensor, with the large thermometer probe
tending to slip from the aural opening. Although, as the authors indicate, this was not sufficient to
prevent temperature measurement in any infant, it must raise the question of how accurately and
reliably the probe was directed at the ear drum itself and how often temperatures were obtained from
the (cooler) wall of the ear canal. 

Roth et al.14 reported the findings from a study comparing rectal and tympanic temperatures in
marathon runners. Thirty-seven runners requiring rectal temperature measurement were recruited.
These were all presumably suspected as suffering from heat-related disorders. Their mean rectal
temperature was 38.4 °C, which was significantly higher than the mean tympanic temperature (rectal
equivalent setting) of 37.81 °C. There was a highly significant linear correlation coefficient between
the two sets of measurements. However, an analysis of agreement, calculated in accordance with the
widely accepted statistical procedure described by Bland & Altman,15 revealed a 95 per cent
confidence interval of +1.67 °C to -2.95 °C. 

Almost two thirds (62 per cent) of tympanic readings were within 1 °C of their rectal counterparts.
The authors note that previous studies had suggested better agreement but conclude, on the basis of
their findings, that they ‘cannot endorse’ the use of tympanic temperature in the setting of an
endurance event. They explore possible explanations for this, suggesting that some studies have
questioned the reliability of tympanic temperatures outdoors or with active cooling. 

Stavem et al.5 compared tympanic (IR) temperature with pulmonary artery temperature in adult
clinical patients. Interestingly, they found a difference between measurements obtained in the left ear
and the right ear, although the mean difference was not large. The mean tympanic temperature was
0.45 °C higher than pulmonary artery temperature in 65 readings from 16 intensive care patients and
only 0.07 °C higher than rectal temperature in 611 readings from 103 other clinical patients. This
markedly smaller difference compared to the previous study (0.59 °C) is probably testimony to the
more stable environment in the latter research. In intensive care patients a standard deviation of
±0.38 °C yielded a 95 per cent confidence interval of ±0.76 °C which, with the offset, gave a range of
-0.31 °C to +1.21 °C. In the larger study of non-intensive care clinical patients the equivalent range
was -0.67 °C to +0.81 °C. Although not comparing well with other, more invasive, measures, in the
intensive care setting (rectal and oesophageal) the authors concluded that tympanic temperature was
acceptable for routine clinical purposes.

In contrast Fulbrook,4 again studying intensive care patients, found a confidence interval of -1.3 °C
to +1.2 °C compared to pulmonary artery temperature (noticeably wider than the intensive care
element in the previous study). The author identified another factor contributing to disparate
readings, which was that higher temperatures were obtained where a patient had been lying against a
pillow. The authors concluded that the difference was clinically unacceptable. 

One issue influencing the measurement of temperatures from different sites is that of differential
temperature gradients and responsivity. Robinson et al.16 examined this specific issue in a study
involving deliberate body cooling (and then rewarming) in association with cardiac surgery.
Benchmarked against pulmonary artery temperature, tympanic temperature gave a closer agreement
(and less variability) than either axillary or rectal temperature (although oesophageal was better still).
Over 200 readings with two different makes of device yielded mean differences of -0.3 °C and 
-0.4 °C with a standard deviation in each case of ±0.5 °C, yielding 95 per cent confidence intervals of
-1.3 °C to +0.7 °C and -1.4 °C to +0.6 °C. The authors suggest that the use of corrections for rectal
or oral temperature may in fact be introducing an error as the relationship between the different
modes of measurement are not constant. 

Giuliano et al.17 examined the use of tympanic temperature, again in a clinical setting. The authors
found tympanic (in ‘core’ mode) to differ from pulmonary artery temperature by an average of 
-0.11 °C (standard deviation ±0.57 °C), yielding a 95 per cent confidence interval of -1.25 °C to
+1.03 °C. 

Valle et al.18 compared tympanic against rectal temperatures in the clinical setting. The authors found
a median difference between the two of -0.5 °C, with a larger difference (-1.4 °C) in those with
higher (>38 °C) temperatures. Calculated 95 per cent limits of agreement were -0.7 °C to -0.4 °C and
-1.9 °C to -0.9 °C respectively. One possibly significant feature of this study is that temperature
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readings were obtained by a wide variety of staff who would have been very familiar with obtaining
rectal temperatures but who had only limited training and experience with tympanic temperature. 

Jensen et al.19 compared three different tympanic temperature instruments against a variety of other
temperature readings including, as the benchmark, rectal temperature measured using a mercury-in-
glass thermometer. Each of the tympanic sensors was found, on average, to yield lower core
temperature readings than those from the rectum, with mean differences of 0.24 °C, 0.27 °C and
0.4 °C in those with a temperature greater than 37.5 °C. Standard deviations about these mean
differences yielded 95 per cent confidence intervals of approximately -1.4 °C to +0.12 °C, -1.25 °C to
+0.71 °C and -1.16 °C to +0.68 °C. 

Craig et al.20 reported a systematic review of the literature on the accuracy of IR ear thermometry
compared to rectal thermometry. Pooled data yielded a 95 per cent confidence interval of -0.74 °C to
+1.32 °C, with a mean difference of +0.29 °C. However, the restriction of this review to studies with
children limits its usefulness because the smaller sized ear canal in children has been shown to
introduce sources of error such as problems in inserting the probe and the relatively short distance
from the external air to the ear drum. 

Hooper & Andrews21 collated the published findings of 20 studies comparing tympanic thermometry
with a reasonable benchmark. The findings were unclear. Superficially, 10 of the papers were seen as
supporting the use of tympanic thermometry and eight were not. In each subgroup, four were rated
as reasonable in terms of research quality. However, the authors applied their own more detailed
evaluation of quality, from which they concluded that the negative evidence was more reliable.
However, it should be noted that two of the three high quality studies cited in support of this were
based on substantially the same data and cannot therefore be accorded equal weight. It should be
noted that a number of the shortcomings cited, such as the failure to document specific features,
introduce an element of uncertainty but do not necessarily negate the findings. Unfortunately, data
from the individual studies is not tabulated, nor are confidence intervals generally reported, so it is
difficult to develop any independent view from this paper.

Casa et al.22 compared temperature readings using a variety of different body sites and instruments in
athletes taking part in various sporting activities. Other than the IG pill, IR aural temperature
performed best, with a bias of -1.0 °C and 95 per cent limits of agreements of ±1.14 °C, yielding a
range of -2.14 °C to +0.14 °C.

The authors conclude that, because of the offset of 1.0 °C, tympanic temperature was not a suitable
surrogate for rectal. However, if consistent, this could be accounted for in establishing an operational
limit. Of more concern was the fact that the relationship appeared to change. According to graphical
plots, tympanic temperature overestimated rectal temperatures at lower values and underestimated
them at higher values. 

Moran et al.23 compared IR tympanic temperature with pulmonary artery temperature in a sample of
clinical patients. The average temperature difference was 0.358 °C, with a 95 per cent confidence
interval around this ranging from -0.560 °C to +1.276 °C.

Reid et al.24 reviewed the published literature on IR tympanic thermometers for use in children (as
distinct from neonates). The authors did not tabulate numerical or statistical summaries from the
papers identified but concluded that tympanic rather than axillary temperature provided more
accurate values. All papers included in the study were required to have used some form of benchmark
standard such as pulmonary artery or rectal temperature, but details are not presented of the
differences identified. 

Terndrup & Rajk25 examined the effect of gross changes in measurement technique on the IR
temperature obtained. The authors found that insertion of the probe without using an ‘ear tug’ (to
straighten the ear canal) yielded significantly lower (and less variable) temperatures, demonstrating
the importance of technique in obtaining a reliable reading.

Sund-Levander et al.26 reported on the results of a study which included some assessment of
individual reliability. The technique used by the three subjects who took readings on themselves was
not formally studied or documented. The fact that one of these subjects achieved systematically better
(less variable) readings and was an experienced nurse was nevertheless taken to indicate the benefits
of better technique.

Reliable industrial measurement of body temperature  15



Another paper which reported differences due to technique was that of Robinson et al.16 In this
instance, the authors compared temperature readings obtained by trained nurses to those obtained by
parents. The latter group were given no training or instruction other than the leaflet supplied with the
instrument, so it is perhaps not surprising that they were generally less reliable than the nurses. In
fact, given the design of the study it is surprising that their readings were remarkably similar to the
nurses on the majority of occasions.

It is important not to confuse experience with expertise. Evans & Kenkre27 carried out a study of
nurses and their use of IR thermometers. They found that although the vast majority used such
instruments and took temperatures every day, most had not received any formal training in their use
(13 per cent had received formal training). Although the authors did not assess practical technique in
any way, the implication was that considerable variation in skill could be expected.

Daanen28 reported on a study of the effect of ear canal morphology on the accuracy of IR ear canal
temperature measurements, compared to oesophageal temperature. It was reported that the extent of
the ear canal visible and the amount of ear wax (cerumen) and ear canal hair were all factors which
influenced the apparent accuracy. However, the technique used to obtain the readings is not given and
the visibility of the ear drum appears to have been determined without any reference to the use of an
ear pull so it difficult to determine the significance of this finding. In addition, ear canal hair was only
rated 1 or 2 in all 10 subjects (each ear) on a scale of 1–4 and ear wax mostly rated 1 or 2 (only two
ears had a rating of 3) on a scale of 1–5 and so the opportunity for systematic assessment was very
limited.

In summary, it is clear that IR tympanic temperature measurement is less accurate and more variable
than more invasive measurement methods such as rectal temperature and even more invasive sites
such as the pulmonary artery. Opinions vary as to its reliability and utility, which appears in part to
depend upon the target population (whether adults, children or neonates) and the circumstances in
which the temperatures are to be obtained. Thus, the inaccuracy involved renders it unsuitable for
precise clinical assessment but its inherent advantages of being relatively quick to obtain,
comparatively unobtrusive and more responsive than some sites means that it finds favour in
situations where less accuracy is acceptable.   

It is clear from the literature that there is a need to exercise a degree of care in obtaining
measurements, and several authors have commented on the higher degree of training required
compared to some other approaches. It is also clear that, in some circumstances, measurements may
be unduly influenced by other factors, such as recent exposure to local heating or cooling. However,
these potential disadvantages are outweighed by the potential benefits of a quick, relatively
unobtrusive approach to measurement of body temperature as part of safety procedures for work in
hot conditions. 
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4 Methods
4.1 Outline
It was originally planned that the work would be carried out among maintenance workers during the
process of glass manufacture. However, in order to widen the applicability of the work and to
provide a larger data pool, the scope was widened to include other glass industry workers (eg bottle
manufacture) and workers in the refractories (metalworking) sector, where the melting and casting of
metals results in potentially similar exposures to radiant heat sources. Ethical approval was obtained
for the work.

Informed volunteers were asked to swallow calibrated temperature-sensitive radio-pills (measuring IG
temperature) the evening before the measurements were to be taken. Pilot studies had previously
confirmed that the technology worked successfully in the glassworks environment.

At suitable stages during the daily work of the volunteers, measurements of tympanic temperature
were obtained using a hand-held IR tympanic thermometer. These temperatures were recorded, along
with the time of the measurement, for subsequent analysis.

During study days, experimenters observed the volunteer workers, recording levels of activity (to
allow workload to be assessed as a possible covariable) and standard environmental temperature
parameters at the working locations.  

The results were analysed by IOM statisticians to establish the degree of correlation between the two
forms of temperature measurement. In addition to comparisons between measurements obtained at
the same time, the temporal covariation of the IG temperature with environmental exposures was be
explored. It was expected that the ‘deeper’ measurement of IG temperature would respond more
slowly, lagging behind IR temperature when external temperature was rising or falling rapidly.
Additionally, IR temperature readings may have been distorted by very recent localised heating – for
example through radiant heat exposure.  

The results were used to establish the predictive value of IR thermometry to monitor deep-body
temperature and to determine a safe working body temperature on the basis of the established error
limits of the technique.

4.2 Detailed methods

4.2.1 Recruitment of subjects
All participants were full-time employees of companies that agreed to provide access to their premises
and workforce. Participation in the study was entirely voluntary and there was no coercion or
inducement offered other than feedback on their individual core temperature results. All participants
were fit for their normal work and were not asked to carry out any tasks other than normal work. A
medical questionnaire was prepared for all potential subjects. All potential participants were fully
informed of the nature of the study and of the requirements for physiological monitoring (see below),
and their informed consent was obtained.  

4.2.2 Body temperature measurement
Measurement of body temperature was performed using two procedures: an IG temperature system
(Cortemp, HQ Inc., USA) and an IR tympanic temperature measuring device (Braun, Germany).

Intragastric temperature
The IG temperature system uses previously calibrated temperature-sensitive radio-pills which are
swallowed by the participating subjects. These pills contain a battery, a temperature-sensitive crystal
and a low-range radio transmitter (along with a magnetically operated switch so that the fully
encapsulated device can be activated before use). The pills travel naturally through the gastro-
intestinal tract and subsequently pass to waste. Trials have shown that ingesting the pills the previous
evening ensures that they have passed far enough through the tract usually to be unaffected by the
ingestion of hot or cold food or drinks.10 With more recent ingestion, subsequent ingestion of foods
or liquids can result in erroneous readings. The pills transmit a radio-frequency signal proportional to
the temperature to which they are exposed. This is received by a small body-borne logger which can
subsequently be interrogated and the logged temperatures downloaded using purpose-written
software.
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Pills were issued to participants, usually the day before the measurement day, together with written
instructions (see Appendix 1). These instructions reminded employees that participation was
voluntary and that they did not have to swallow the pill if they no longer wished to take part. Before
issue, a record was made of the reference number and individual calibration number for that pill. As
a secondary check, subjects returned the wrapper (and magnetic keeper) and details on the wrapper
were cross-checked with the record. The requirement to return the keeper also provided a check that
this had been removed before the pill had been swallowed.

On measurement days, individual pill details (reference number and calibration number) were entered
into the logger and the pill signal checked. Assuming a signal was detected, the logger was then
inserted into a protective pouch and fitted to a belt which was then fitted to the subject. Occasionally,
presumably because of a defect in the pill, no signal could be received. In this case, because of the
established interference between recently swallowed pills and any other ingested substance or liquid,10

no second pill was issued and the subject did not participate in the study for that day. This was
because it was considered inappropriate to restrict fluid intake in particular to allow measurements to
be obtained.

Infrared tympanic temperature
The Braun Thermoscan™ thermometer is sold commercially for use in clinical or domestic settings. It
consists of a hand-held unit incorporating a device which measures the IR radiation emitted by the
ear drum and surrounding tissues and transforms this signal into the displayed temperature.
According to the manufacturer, the unit performs this eight times within a second and displays the
highest value obtained. A single-use disposable cover over the sensing unit ensures hygiene between
subjects. Initial data collection was carried out using a model IRT 3520. However, in later surveys
this was replaced with the IRT 4520, which incorporates a pre-heated tip. According to the
manufacturers, this reduces any errors attributable to cooling of the ear tissues through the insertion
of a cold device. However, omitting the IRT 3520 data (a total of 18 data points from five subjects)
had no significant impact on the outcome of the statistical modelling, suggesting no systematic
difference between the two devices.

The manufacturers of the IR thermometer recommend that the aural canal be free from obstructions
or excessive ear wax build-up to obtain accurate readings. For the routine industrial use of such
measurements, cleaning the ear canal is unlikely to be practical and this practice was not therefore
adopted. However, in order to take this issue into account, the ear was visually inspected using a
standard otoscope before taking measurements, and the degree of waxing was recorded.  

In taking a measurement, the external ear (pinna) of the subject was grasped and pulled backwards
parallel to the head (‘ear tug’). This helps to straighten the ear canal and provide a clearer line of
sight to the drum itself. The sensing tip of the measuring unit was gently but firmly inserted into the
ear canal (prior tests showed this to be important in reducing the risk of an erroneous reading) and
the casing aligned between the tragus and antitragus (Figure 1). Previous trials have shown this
position to give the most reliable readings.
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Figure 1
Illustration of the
external ear (pinna)
(Source: Beagley 
H A. Audiology
and audiological
medicine. Oxford:
OUP, 1981)



This procedure was repeated three times in quick succession (with the tip being withdrawn between
readings) and the highest value obtained taken as the correct value.  This was chosen on the basis
that there would be nothing hotter than the ear drum in the ear canal. Although experience has
shown that this can give erroneously high readings if there has been significant local radiant heating
immediately before measurements are taken, few subjects in this study worked directly exposed to
sizeable areas of radiant (red-hot) heat. In the few cases where this did occur, a brief break minimised
the risk of such errors occurring.

4.2.3 Climatic measurements
Standard climate parameters of dry bulb temperature, wet bulb temperature, mean radiant (globe)
temperature and air velocity were obtained at or as close as possible to the working locations. Exact
placement depended upon the layout of the working area, with care being taken to ensure that
instrumentation was not placed where it could cause any form of obstruction or safety hazard. Data
were manually recorded. The thermal tree was placed in or close to the working area for a minimum
of 15 minutes before readings were obtained, although, as outlined below, this was sometimes
supplemented by ‘spot’ measurements of dry bulb temperature.

Dry bulb temperature
This was usually obtained using a thermocouple sensor (K type) shielded in a purpose-built housing
on a ‘thermal tree’. However, because of the sometimes congested working area or the peripatetic
nature of the work being performed, this was not always possible. In such cases, a simple, quick-
response hand-held thermocouple sensor was used to provide dry bulb temperature only. 

Natural wet bulb temperature
This was obtained using a thermocouple sensor (K type) on a purpose built mount, again fitted to a
thermal tree. A standard thermometer wick was used to cover the sensor and the other end of the
sensor was immersed in a reservoir of distilled water suspended vertically below the sensor.

Globe temperature
This was obtained using a thermocouple sensor inserted through a purpose-built mount which held
the sensor tip in the centre of a 150 mm copper sphere painted matt black.  As with the dry bulb and
wet bulb units, the sphere was attached to the thermal tree.

Air velocity
Air velocity was recorded using a hand-held hot wire anemometer. In most working areas, little air
movement was discernible. However, to accommodate any directional effects, preliminary tests were
carried out with the device held in different orientations to identify any directionality.

4.2.4 Data collection
The work was carried out among three groups of workers:

• maintenance workers at the premises of a major manufacturer of float glass, offering access to a
workforce exposed to high temperatures during the process of primary glass production and the
manufacture of float glass

• production workers at the premises of two manufacturers of glass bottles, exposed to red-hot
molten glass during the process of primary glass production and the manufacture of glass bottles

• workers in the refractories sector working with molten ferrous or non-ferrous metals, exposed to
the molten metal during casting processes.

Appendix 1 shows the information sheet, medical screening questionnaire and consent form prepared
for the project, together with the instruction sheet for taking the gastro-intestinal temperature pill.

The subjects were all regularly working in the conditions in which they were to be monitored. They were
instructed to carry out their normal duties and were asked not to deviate from these (other than occasional
interruptions for IR temperature measurement or to check IG temperature signal). For this reason it was
not considered necessary to apply any additional screening for fitness for work in the heat. However, as
will be seen from Appendix 1, they were advised of the nature of the study as part of the informed consent
process and of possible specific contra-indications for swallowing the IG pill (as advised by the pill
manufacturers). On one occasion, one potential subject sought further advice on this and, despite his
enthusiasm to take part, was advised by an IOM researcher that this would be inappropriate. It is not
known how many other potential participants withdrew themselves for this reason, as no record was made
of reasons for eventual non-participation among those who had initially indicated an interest.
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At the start of a measurement day, an initial IR temperature was obtained and recorded, along with
the time of the reading. In addition to the logged IG data, a visual check on IG temperature was
carried out using a separate hand-held logger (set to the appropriate pill details) and the value
manually recorded. Each subject was then asked to proceed with their normal work for that day.

It was considered important that the subjects should be allowed to work as much as possible without
interruption. Sampling of IR temperatures was therefore carried out on a convenience basis, with a
researcher observing the process and taking readings during naturally occurring breaks or pauses in
the work. This usually meant that readings were obtained on a sporadic, irregular basis. On all
occasions, however, the time of the recording was noted to allow it to be related to the logged IG
data. No drinking was allowed before an IR temperature measurement to avoid any risk of distorting
the IG readings for the appropriate time. As readings were obtained in the workplace, this did not
cause any problems.

IR temperature measurements were obtained in the workplace but, for safety reasons, not in the
immediate working area. The use of natural breaks meant that, when readings were obtained,
subjects had moved away from their workstation, allowing time for any immediate local radiant
heating of the skin to have dissipated (although in practice, contrary to what might be expected, most
workstations do not involve direct exposure to significant areas of radiant (red-hot) sources). Prior
experience has shown that core temperature does not change rapidly enough for this brief break to
have any impact on the resultant values obtained. The fact that the higher IR temperature readings
tended to be lower than the equivalent IG readings (see Figure 2 on page 22) suggests that this
procedure was effective in avoiding any systematic distortion of the results by local heating.

During study days, the observing researcher recorded the task being performed, to allow the level of
physical work to be assessed as a possible covariable activity (based upon the standard
categorisations presented in BS EN ISO 89962). In addition, standard climate parameters of dry bulb
temperature, wet bulb temperature, mean radiant (globe) temperature and air velocity were obtained
at or as close as possible to the working locations.

4.2.5 Data processing and data security 
Handwritten records of IR temperature, IG temperature, environmental measures and activity were
transcribed onto computer datasheets. Logs of IG temperature were downloaded to a computer at the
end of each data collection day using commercial purpose-written software.  

Data validation included checks on the completeness of the data available for each subject, and
checks on valid values and valid ranges in the recorded data. IG data outside physiological ranges
were excluded from analysis. In addition, logged data were scanned visually for recorded ‘spikes’
which were physiologically invalid and these data also excluded (eg an isolated value increasing by
1.0 °C in a 20-second interval and then returning to previous levels thereafter).

All data were archived on back-up media and transferred to secure hard disk data storage systems on
the IOM’s computer network. The IOM’s data management standard includes full daily backup
procedures, offsite storage of backup tapes, active protection from the threat of computer virus
infection and prevention of unauthorised access to any study data. The project was carried out in full
compliance with the Data Protection Act.

4.2.6 Statistical methods
The data were examined in a series of tables and graphs, during which small numbers of implausible
IG temperatures were identified and corrected or omitted as appropriate. These occur as a result of
transmission noise on the radio signal received and can readily be distinguished on a plot or
tabulation of the data. IG temperatures are logged for each individual at 20-second intervals and
consequently rapid ‘spikes’ due to transmission noise are readily discernible from physiological shifts
in temperature.

Aural temperatures were matched to the core temperature, measured using the IG pill temperature
taken closest in time to the aural measurement. Consecutive changes in IR temperature do not change
by more than 0.01 °C in 20 seconds and so no merit was seen in computing an average of the three
readings for that minute. Scatterplots of aural and core temperature were produced to examine
visually the relationship between the measures. To facilitate comparisons with other studies
examining the use of IR thermometry, the difference between aural and core temperatures were also
plotted against the average of the two measures in a Bland-Altman plot for assessing agreement
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between two measurement methods.15 Hopkins29 describes in some detail a possible source of error in
using the Bland-Altman analysis in which the analysis can create an apparent bias where none exists.
In the example given, this artefact arose where one instrument was calibrated against another, which
was subsequently used to validate the former. For this reason, Hopkins advocated the use of
regression analyses.  

One feature of the Bland-Altman analysis is the use of the average of each pair of values as a
comparator, thus attributing equal weight to both measurement procedures.15 This can be acceptable
when, for example, two different measurement techniques are used, neither of which is considered to
have any more validity than the other. As an alternative approach, where one technique has the status
of a ‘gold standard’ as in the present study, the regression analysis data can be used to derive a
predictive relationship between the two measurement procedures.  

For these reasons, it was decided that adopting a framework of regression analyses was the more
appropriate procedure, especially as it facilitated the more complex analyses as presented below.

The association between aural and core temperatures was therefore examined using the framework of
linear regression. The potential effects of ambient temperature, industry and activity on the
relationship between aural and core temperature were also investigated.  

The regression model derived for aural and core temperature was then used to calculate estimated
values of core temperature for various levels of measured aural temperature. Under the assumption
that the distribution of levels around this estimated value followed a normal distribution, with mean
equal to the fitted value and standard deviation calculated from the residual mean square of the
regression model, it was then possible to estimate the probability that any individual would have a
core temperature below any specified value.

Appendix 2 presents a more detailed account of the statistical analyses performed.
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5 Results and discussion
A total of 272 pairs of measurements were available for analysis. These represented data from 34
different subjects, 11 of whom were studied on two days.  Between 2 and 11 pairs of readings were
obtained from each subject on any one day (median 6). IG core temperature values ranged from
36.25 °C to 39.06 °C with the majority towards the lower half of that range (median 37.52 °C). 

With the IG temperature as the ‘gold standard’, a regression analysis was performed with IG
temperature as the predictor and IR temperature as the response to calibrate the model. Table 1
shows the results of this regression analysis, showing a highly significant relationship.

Table 1
Summary of
regression analysis
output
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Summary of analysis

Source df ss ms vr F pr

Regression 1 22.57 2.5711 105.85 <0.001

Residual 255 54.38 0.2132

Total 256 76.95 0.3006

Estimates of the parameters

Parameter Estimate se t(255) t pr

Constant 10.99 2.53 4.34 <0.001

IG temperature 0.6931 0.0674 10.29 <0.001

An inverse regression analysis was then used to enable the prediction of an IG temperature for a given
IR temperature using this model. A scattergram plot of IG vs IR temperature is shown in Figure 2,
with the fitted regression line and the confidence interval derived from this analysis shown. 

Malchaire et al.,30 in describing aspects of the predicted heat strain model (used as the basis for BS
EN ISO 793331), adopts a core temperature of 39.2 °C as a safe limit, based on the use of rectal
temperature. For the purpose of this present study, a slightly lower limit of an IG temperature of 
39.0 °C was adopted.

The use of 39.0 °C rather than the 39.2 °C advocated by Malchaire et al. introduces a slightly
conservative aspect to this process. However, it is recognised that there is considerable debate
regarding an appropriate ‘safe’ core temperature limit. Malchaire and colleagues for example refer to
the World Health Organization (WHO) guideline of 38 °C, arguing that this reflects an average
response rather than an individual response. There might also be some debate regarding the use of a
95 per cent safety limit, rather than covering a larger proportion of the workforce.

One important point to note from the data shown is that only one IG (pill) temperature record
exceeded this suggested limit of 39.0 °C (with a value of 39.06 °C). It is also worth noting that this
temperature was measured shortly after the individual voluntarily withdrew from the heat exposure.
The worksites involved in this study were all selected on the basis of a perceived potential heat-
related hazard, involving working with molten glass or metal. In all instances, working practices were
largely unaltered by the study, with measurements generally being obtained during naturally occurring
breaks. At each location strong reliance was places on self-monitoring and withdrawal as a key
element of managing the potential hazard. These data, obtained from six different employers, suggests
that existing control measures at these sites appear to be effective.

The review of the literature identified the widespread use (and advocacy) of the Bland-Altman plot as
a means of determining the viability of using one measurement as a direct surrogate for the other. To
facilitate a comparison of the data from the present study with these earlier papers, Figure 3 (page
24) shows such a plot for the collected pairs of data. The pairs had a mean difference of +0.5422,
reflecting the higher values obtained from the IG pill thermometer. The figure shows the limits around
this mean, determined by adding and subtracting two standard deviations and yielding limit lines
(shown) at -0.4164 °C and +1.5008 °C.  
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Figure 2
Scattergram plot of
IG temperatures
against IR
temperatures,
including the fitted
regression line and
the confidence
interval

Compared to comparisons in the published literature, the Bland-Altman range of approximately 2 °C
(1.91 °C) was higher than some (eg Stavem et al.,5 1.49 °C) but lower than others (eg Roth et al.,14

4.62 °C).  Nevertheless, it presents too wide a range to allow the IR tympanic temperature readings 
to be used as a direct surrogate for IG temperature as a measure of core temperature.  

However, that is not to say that it cannot be used as an indicator of a limiting criterion. Arguably it 
is not necessary to know precisely the actual core temperature but to know (with reasonable
confidence) that the core temperature is unlikely to have exceeded a safe limit.  

From Figure 2, the idea of using the IR temperature to predict the IG temperature looks quite
promising. Although the data are spread quite widely, the confidence interval is relatively narrow, as
there are many data pairs. Using this interval, to be sure that no more than 5 per cent are above the
suggested maximum IG temperature of 39 °C, a maximum IR limit of 37.86 °C would be used.

However, there is a further issue with the data obtained in that all of the pairs of data are not
independent from each other. There are a number of pairs of measurements taken from the same
person (median 6), indicating that some form of repeated measures analysis would be best. The
situation is further complicated statistically because the number of pairs of measurements varied, as
did the times at which the measurements were taken. The Bland-Altman approach does not permit
such a calculation to be used. To attempt to adjust for a varying number of repeated measurements,
therefore, a mixed effects linear regression model was fitted to the data, with the participant as a
random effect and the IG temperature as a fixed effect. Table 2 overleaf shows the output obtained
when fitting this model.  From this it is clear that both participant and IG temperature are significant.
One consequence of this is that including participants as a random effect results in additional
variation in the model. The confidence interval was therefore adjusted to account for this. The
random effect has no influence over the fitted value but does affect the variance; in fact the adjusted
variance for the confidence interval can be obtained by adding the residual variance to the variance of
the random effect. Figure 4 (page 25) shows the fitted line, after accounting for repeated measures,
along with the 90 per cent confidence interval for this line. 
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Estimated variance components

Random term Component se approx. p-value

Participant 0.0526 0.0207 <0.001

Residual variance model

Factor Model (order) Parameter Estimate se

Dispersion Identity Sigma2 0.169 0.0161

Estimated variance matrix for variance components

Participant 1 0.0004299

Dispersion 2 -0.0000494

0.0002592

Parameter estimates

Effect se Approx. p-value

Constant 16.24 2.983

IG temperature 0.5544 0.07929 <0.001

Table 2
Summary of
regression analysis
output, after
accounting for
repeated measures
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Comparing Figures 2 and 4, it will be seen that the latter has slightly wider confidence intervals to
either side. Although participants are significant in the model, the extra variation associated with
including them is relatively small. Based on this interval, it would now be necessary to set a
maximum IR temperature of 37.66 °C, to be reasonably certain that no more than 5 per cent of
people had an IG temperature of over 39 °C.

Using confidence intervals in this manner effectively restricts the prediction to the subjects on which
the prediction model was based. The confidence interval of a predicted IG temperature from a new IR
temperature (known as the prediction interval) is a lot wider, as there is more variance associated
with predicting a future value than with fitting an existing value.

Figure 5 overleaf shows the prediction interval associated with the fitted line, after adjusting for
random effects. This is very wide and as a result the maximum IR temperature that would ensure no
more than 5 per cent of individuals had an IG temperature of over 39 °C is 37.04 °C. 

As stated earlier, the median IR temperature from the field work was 37.52 °C. On this basis, if a
maximum IR temperature of 37.04°C was accepted as some form of limit, more than 50 per cent of
the employees studied would have at least to be studied in more detail (perhaps with more accurate
temperature measurement such as the IG pill). This would place a considerable burden on employers
(and other burdens on employees), even though there was no evidence among those taking part in the
study of any significant thermal strain.

As a further illustration, Table 3 overleaf presents the confidence intervals (CI) and prediction intervals
(PI) for predicting IG temperature from IR temperature for a range of IR temperatures. This clearly
shows that, although the confidence intervals of the predicted IG temperature give the impression that IR
temperature can be used as a reliable predictor, the prediction intervals are far too wide to enable sensible
predictions to be made. Thus, although an IR temperature of 37 °C predicts an IG temperature of 37.45
°C, the range encompassed by that prediction extends from as low as 36.07 °C to as high as 38.92 °C.
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Clearly, on this basis, IR temperature measurement cannot be used with sufficient reliability to serve as a
safety screening tool for potential heat strain. It remains to be seen whether improvements in
measurement procedures result in reduced measurement variance and therefore ‘tighter’ prediction
intervals.

There are several caveats to be placed on this finding. Firstly, as indicated by the literature review,
there appear to be differences in measured temperatures between different makes of IR tympanic
thermometer. The present study was conducted using two models both manufactured by Braun.
Although the manufacturers claim improved accuracy for the newer model, excluding data obtained
using the older model did not markedly alter the relationship identified.

Secondly, as shown in Figure 6, the regression line is not parallel to the line of identity and actually
crosses it at one point. Thus, although on average the tympanic (IR) temperature was 0.54 °C lower
than the core (IG) temperature, this average is potentially misleading. As the line shows, at lower
body temperatures the tympanic temperature is lower than core temperature, while at higher
temperatures the relationship is reversed.  This makes it hard to directly determine actual core
temperature from IR tympanic temperature (but does not negate the regression prediction given).

Figure 5
Prediction interval
associated with the
fitted line, after
adjusting for
random effects

Table 3
Predicted IG
temperatures with
confidence and
prediction intervals
for these, given a
specific IR
temperature

IR temperature (ºC)
Predicted IG 

temperature (ºC)
IG 90% CI (ºC) IG 90% PI (ºC)

36 35.64 (35.23, 36.13) (34.15, 37.09)

37 37.45 (37.41, 37.58) (36.07, 38.92)

38 39.25 (39.01, 39.75) (37.91, 40.84)

39 41.05 (40.52, 41.99) (39.65, 42.85)
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The data were collected from workplaces which, to some extent, included an element of radiant heating
from either molten glass or molten metal. One of the indicated sources of potential error in tympanic
temperatures is the possible influence of local heating (or cooling) on the value obtained. This raises the
possibility that the altered relationship at higher core temperatures is an anomaly created by radiant
heating of the head. It is difficult to exclude this completely. Although, as would be expected, the higher
core temperatures tended to be associated with tasks with a significant radiant component (eg fender
change in float glass manufacture), this was by no means universal. As a check, a further regression was
calculated excluding the fender change data (and others from this location). Although, as would be
expected, this altered the precise relationship to some extent, it did not modify the general pattern. Even
with these data excluded there was still a tendency for IR tympanic temperature to be below core
temperature at lower (core) temperatures and above core temperature at higher values.

An alternative explanation for this observation can be derived from the fact that ‘core’ temperature is
not a unitary value and that temperatures at certain sites (most notably rectal) tend to respond more
slowly to changes in temperature. IG temperature tends to occupy an intermediate position (reflecting
its anatomical source) between rectal and others such as oesophageal and pulmonary artery
temperatures. Given its anatomical location, it is plausible that, under conditions of increased
exposure, IR temperature will rise more rapidly than IG temperatures, as a genuine reflection of ‘core’
temperature rather than an environmentally induced anomaly. 

It is difficult to determine this from the field data collected. Operators entering areas of particularly
high heat exposure tended to wear insulating clothing. Thus, in the short term at least, most of their
body is not actually exposed to the higher temperature of their surroundings. Possibly as a result of
this, examination of the activities and the relationships of exposure timings to measurement points
and environmental temperatures failed to identify any systematic pattern.

While there does seem to be a reasonable linear relationship between the two measurements, another
issue of some concern from a statistical perspective is the comparative absence of data at the higher
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end of the measurement range. While this is reassuring from the perspective of the safety of those involved at the various
participating sites, it would be helpful to have more measurements at the high end of the range to give more confidence in
the accuracy of the prediction.

There is some evidence from the published literature on the use of IR tympanic temperature to suggest that interindividual
variability between measurers might be a significant source of variation. For example, Weiss et al.32 suggest that one
reason for the lower than expected correlation between IR temperature and pulmonary artery temperature in their study
could be the ‘larger number of operators and the lesser control of operator technique’. 

In the present study, data were collected by a small group of experienced researchers. Several papers comment on the
importance of correct technique in obtaining accurate IR temperature readings. Although the present report provides the
basis for what is believed to be a sound technique, it is clearly important that correct procedures are adopted if this
approach is to be advocated for general use.

Finally, the data on which these projections are based were obtained from workers who were exposed to hot environments
reasonably regularly. Although this is not sufficient for any physiological acclimatisation to have occurred, the employees
will have become accustomed to working in such conditions and probably adapted their working practices accordingly. In
addition, although this was not studied systematically, it is likely the workforce was, to some extent, self-selected in that
any individual who found it difficult to cope with such conditions might well have sought alternative employment. It is
therefore probable that the employees studied did not include the potentially most vulnerable individuals. Particular care
should therefore be taken in introducing new employees to such environments, or in exposing existing employees to hot
conditions to which they are unaccustomed.



6 Conclusions
The study succeeded in collecting and collating paired data of body temperature measurements, with
272 useable pairs collected.

The data suggest that, at the six sites surveyed, the procedures for managing the risk of heat stress,
with a strong reliance on self-monitoring and withdrawal, appeared to be effective, with only one
data point (39.06 °C) marginally exceeding the suggested safe working limit of 39.0 °C IG
temperature.

An analysis of these pairs, using the Bland-Altman approach, indicated that the relationship between
IR (tympanic) and IG (core) temperatures was too variable to allow IR temperature to be used as a
direct predictor of IG temperature.

It was not possible to refine and improve this prediction by reflecting any time-slip between the two
modes of measurement.

The incorporation of climate or work data did not provide any systematic adjustment to improve this
relationship.

As an alternative to using IR temperature as a direct predictor of actual IG temperature, a
relationship was established in terms of a limiting IG (core) temperature. This initially appeared to
offer some promise with relatively narrow confidence intervals. However, when a more complete
regression was determined, using complex modelling to allow for the interrelationship between sets of
data obtained from the same subject, the confidence intervals widened and the predictive value
diminished to the point at which IR temperature measurements would not appear to be sufficiently
reliable or accurate to serve as a viable screening measure.

A number of factors have been identified which potentially contribute to this variability.  It remains
to be seen whether, with better control of selected factors, the accuracy and reliability of the
measurement approach can be improved to a level where its use could be endorsed.
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Appendix 1: Subject information sheet, medical
screening questionnaire, consent form and pill
instruction sheet
Subject Information Sheet

Reliable industrial measurement of body temperature
The glass industry has commissioned the Institute of Occupational Medicine (IOM) to investigate a
method for the reliable industrial measurement of body temperature. The method selected involves
the use of a hand-held infra-red device similar to that used by physicians to examine your ears.

The IOM researchers will be comparing this measurement approach with the ‘gold standard’ method
of ingested pill temperature. The measurements will be obtained on glass workers carrying out their
normal work.

Before you participate the IOM team will provide you with a full explanation of the study and the
extent of your involvement. In order to monitor these temperatures you will be asked to swallow
indigestible pills that will monitor your core body temperature while they pass through your digestive
system (intra-abdominal temperature). You will pass the pill out within a couple of days when you
defecate. The first pill will be ingested approximately 12 hours prior to the first measurements being
made. On arrival at the test site you will have a logger attached to you to measure your core body
temperature from the pill.  

You will then be asked to carry out your normal work with the rest of your colleagues.  From time to
time while you carry out this work an observer will obtain measurements of the thermal environment
in which you are working and observe you at work to estimate the work load involved. At suitable
times you will be asked to allow the observer to use the hand-held device to obtain measurements of
your ear canal temperature for comparison with those being logged from your digestive system.

It must be emphasised that you personally are not being tested in any way. We want you to carry on
working as if you were not being measured and to adhere to all safety procedures. In particular you
are not to work any harder or carry on working in the heat any longer than you would usually
consider acceptable and you should withdraw from the heat as usual if you feel at all unwell. In
addition to usual safety procedures, the use of infra-red measurements means that we will have some
indication of your body temperature. We will use those measurements as an additional safeguard and
might advise you to withdraw from the heat, at least temporarily, should the values obtained exceed
agreed criteria. 

You may withdraw yourself from the study at any stage should you choose to do so.  

All information gathered will be treated in confidence and will not be used for any purpose other
than to meet this study’s objective.  We hope you decide to take part as the work will be of lasting
benefit to the health and safety of you and your colleagues.

Thank you for your co-operation.
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Consent form

Reliable industrial measurement of body temperature
• I have been asked to participate in a study to assess the use of infra-red ear canal temperature
measurements for possible use with those engaged in work in hot environments.

• I understand that I will not be required to carry out any work other than that which I usually do
in the course of my employment.

• I understand that there are no additional hazards associated with performing this work other than
those which are involved in my day-to-day work.

• I understand that, while I am carrying out my normal work, measurements will be obtained of my
body temperature using a miniature heat-sensitive pill and an infra-red ear canal sensor as
demonstrated to me.

• I also understand that, in addition to following usual safety procedures for work in hot
conditions, some of the measurements obtained will be monitored and that I will be advised to
withdraw from the hot environment if I reach the withdrawal criteria.

• I understand that I may decide not to take part in this study, or to withdraw from the study at
any time and that I am under no obligation to participate further.

• I agree to participate in this study and freely give my consent to the specified procedures being
performed.  

Print name

Signature Date

Witness name

Signature Date



Medical screening questionnaire 

Surname Date of birth

First name(s) Age

Address

Mobile no. Postcode

Employer

Fitness status
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No Yes

Are you fit for your full operational duties?

Are you ‘in date’ for any routine medical examination as required by your employer?

Are you ‘in date’ for any special medical examination (eg for hot work) as required
by your employer?

No Yes

Do you suffer from any chest pains or breathlessness at rest or while exercising?

Are you at increased risk of a cardiac event (eg heart disease, high cholesterol, 
obesity, high blood pressure, a family history of a serious heart condition in a male
relative before the age of 55 or a female relative before the age of 65)?

Are you at risk of an unexpected acute incapacitating event (eg asthma, diabetes,
dizziness or epilepsy)?

Are you currently taking any prescription medicines?

Do you have any other medical condition, disease or disability which could affect
your ability to participate in the trials?

Would you like to discuss your fitness to participate in the trials with an 
occupational health adviser?

Have you ever suffered heat stroke or severe heat-induced illness requiring first aid 
or medical intervention?

Are you planning to have any medical investigations such as MRI scanning within 
72 hours of the trials which the swallowing of the radio pill may interfere with?

Have you had any problems with your gut (eg surgery, diverticulitis, inflammatory
bowel disease) that may impair or prevent passage of the radio pill through your
intestinal tract?

Do you have a history of impairment or disorder of the gag reflex?

Have you had any gastro-intestinal surgery?

Medical conditions



If you have answered No to any of the fitness status questions, or Yes to any of the medical condition
questions, you must consult your occupational health service (OHS) to establish whether you can take part in
the trials and you must secure written approval from your OHS to participate. This letter of approval should
be returned to your Point of Contact. If you have answered Yes to all of the fitness status questions and No
to all the medical condition questions, you should return the completed questionnaire, signed and dated, to
your Point of Contact.

Signature Date
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CorTemp – core body temperature monitoring system

Subject instructions
Use of the CorTemp core body temperature monitoring system involves you swallowing a
temperature sensitive pill. This has been widely used in previous studies and should cause no ill
effects in normal use. However, you should not swallow this if any of the following apply to you:

• you weigh less than 36 kg (80 lb)
• you have any form of obstructive disease of the bowel (eg diverticulitis)
• you have any impairment of the gag reflex
• you have had gastrointestinal surgery
• you expect to have an MRI scan whilst the pill is inside you
• you have any form of hypomotility disorder of the gut
• you have a cardiac pacemaker or any other implanted device.

In essence, if you have a swallowing disorder (gag reflex) or some form of serious gastric problem
you should not take the pill.

If you have any questions about any of these points please contact Dr Richard Graveling on 
0131 449 8039.

The pill is contained in the small plastic bag provided. Please take this pill the evening before the
study, as late as possible before going to bed for the night.

You are advised to have a cup of water to hand to assist in swallowing it. Open the bag and remove
the pill in its wrapper. When ready to take the pill remove the paper wrapper and the small metal bar
included with it (this is a magnet and removing it activates the pill – please do not remove it until you
are ready to swallow the pill). Only swallow the grey plastic capsule.

Please put the wrapper and bar back into the plastic bag and bring these to work with you the
following morning. This allows us to check the serial number and calibration of the pill you have
taken against our records.

Can I remind you that your assistance in taking this pill (as with the remainder of the study) is
completely voluntary. The pill provides us with the best method of monitoring your body temperature
but, if you feel unable to take it for any reason, you do not have to.

Thank you for your help

Dr Richard Graveling F.Erg.S
Head of Human Sciences
Principal Ergonomics Consultant
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Appendix 2: Details of confidence and prediction
intervals under inverse regression
With the IG temperature as the ‘gold standard’, a regression analysis was performed with IG
temperature as the predictor and IR temperature as the response to calibrate the model. This analysis
showed a highly significant relationship.

In such a model, the equation of the fitted line is:

However, this provides a prediction of IR temperature from IG temperature, whereas the reverse
(predicting IG temperature from IR temperature) is what is required. To obtain this, an inverse
regression is performed, back-transforming the fitted line so that the IR temperature can be used to
predict the IG temperature using the equation:

The 90 per cent confidence interval for the initial fitted line is:

Back-transformed, this gives:

From this, the 90 per cent prediction interval is:

Back-transformed, this gives:

Using these formulae we can obtain confidence intervals and prediction intervals of the fitted inverse
regression line.

A further characteristic of the data is that some of the pairs were related in that they were obtained
from the same individual. It would be expected that such pairs would display some degree of a
relationship compared to, for example, the same number of pairs each derived from a different
person.  To account for these repeated measures, a random effect is introduced to the model, labelled
as ‘participant’, where the random effect accounts for the deviation of the average of each participant
from the population average. 

The random effect has a mean of zero, so it will have no effect on the fitted line, but there is a
variance associated with the random effect which will affect the confidence intervals.

To obtain an approximate confidence (and prediction) interval for the fitted line, after taking repeated
measures into account, it is necessary to adjust the variance of the interval. This was done by adding
the variance of the random effect (r2) to the residual variance (s2) in the intervals above, giving:
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And, for the back-transformed equivalent:



Appendix 3: Health effects of working in the heat
A3.1 Introduction
There have been many examples of heat illness and death caused by heat stress in different industrial
and leisure settings. A key factor in many of these cases is how accustomed those exposed are to hot
conditions, both behaviourally and physiologically. In addition to effects on health, working in hot
conditions can detrimentally affect task performance, co-ordination and judgment. This has been
shown, in some industries, to have an effect on the levels of unsafe behaviour and accidents.

Although these guidelines primarily address the risks of physiological overload (heat fainting, heat
exhaustion and heat stroke), other adverse effects can be encountered and these are also outlined
here.

A3.2 Heat fainting
This is due to a reduction in blood pressure to the brain. It is more likely to occur in the
unacclimatised during early exposure to the heat. Recovery should be rapid if the patient lies down
and their legs are raised above their head. However, it can become serious if the patient is held
upright or injured in a fall, in which case brain damage or death may occur.

A3.3 Heat exhaustion
Heat exhaustion is a mild response to exposure to hot environments. It results from a combination of
thermal and cardiovascular strain. Symptoms include:

• a feeling of being unwell, including tiredness, headaches, dizziness, nausea and vomiting
• breathing difficulties or shallow, rapid respiration
• a rapid pulse which may be bounding or weak
• extreme thirst and mouth dryness
• muscle cramps, particularly affecting the stomach and legs
• poor control over movements, stumbling, weakness
• irritability.

Heat exhaustion is sometimes, but not always, accompanied by a small increase in body temperature
(to 38–39 °C). Dehydration or, less commonly, salt deficiency may contribute to the development of
heat exhaustion.  

Prolonged exposure to the heat can lead to two forms of heat exhaustion: salt depletion and water
depletion. Table 4 shows the differences between the two forms. Heat exhaustion usually responds
positively to prompt treatment but may predispose the worker to heat stroke.

Reliable industrial measurement of body temperature  39

Selected features
Salt depletion 
heat exhaustion

Water depletion 
heat exhaustion

Duration of symptoms Three to five days Often much shorter

Thirst Not prominent Prominent

Fatigue Prominent Less prominent

Giddiness Prominent Less prominent

Muscle cramps In most cases Absent

Vomiting In most cases Usually absent

(Thermal) sweating Probably unchanged Diminished

Urine concentration Moderate Pronounced

Table 4
Distinction
between
predominant salt
depletion heat
exhaustion and
predominant water
depletion heat
exhaustion (Based
on Leithead &
Lind3)

A3.4 Heat stroke
If the total heat load (environmental conditions and metabolic heat generation) is such that sufficient
body heat cannot be lost to the environment, then core temperature will rise. If this continues, the
body temperature may exceed its controllable limits. In wet or humid conditions a reduction in



sweating may occur due to swelling and blocking of the sweat glands. Alternatively, sweating may
cease because of depletion of body water.  The decrease in sweating promotes a further, often rapid,
rise in core temperature to beyond around 39 °C, where collapse may occur, to above 41 °C (rectal
temperature) where heat stroke may occur.

With heat stroke there is a major disruption of the central nervous function. At body temperatures
above about 40 °C the person’s mental functions are disturbed and sweating often stops. Normal
temperature control mechanisms are lost and a further rapid temperature rise occurs. The symptoms
include unconsciousness, convulsions or mental confusion, and failure of the central nervous
thermoregulation and sweating. The casualty will be hot, dry and flushed with a high pulse and a
core temperature probably above 41 °C. Heat stroke is an acute and potentially fatal condition. It
requires immediate medical attention and cooling of the body is essential.

The condition can be of sudden onset with no warning or may be preceded by headache, dizziness,
confusion, faintness, restlessness or vomiting (the symptoms of heat exhaustion). The change from
normal aches or tiredness to serious symptoms may not be obvious to the casual observer. Therefore
exposed individuals and their supervisors must be trained to recognise their onset. The transition
from moderately elevated body temperature to heat stroke can be very rapid. For this reason, no
person should work alone or unsupervised in potential heat stress conditions. A deterioration in work
performance is usually a reliable indication that significant physiological strain has already occurred.

A3.5 Other effects

Heat oedema
This is swelling of the feet and ankles, and it usually occurs among those unacclimatised to the heat
in the first week of exposure. It is usually alleviated by rest or by returning to a cooler environment. 

Prickly heat (heat rash)
Prickly heat appears in red papules on the skin usually in areas where the clothing is restrictive. It
gives rise to a prickling sensation, particularly as sweating increases. It occurs in skin that is
persistently wetted by unevaporated sweat, apparently because the sweat ducts become blocked. The
papules may become infected unless they are treated.

Heat rash is not dangerous, although it may result in patchy areas of skin that are temporarily unable
to produce sweat.  his may adversely affect evaporative heat loss and thermoregulation; prickly heat
has been shown to decrease tolerance to heat and to reduce work capacity. Sweating capacity has
been to shown to recover within three or four weeks of prickly heat. A cool shower after exposure to
hot conditions can help to reduce the risk of this problem occurring. If heat rash is suspected, the
individual should be referred for a medical opinion.

In most cases the rashes disappear when the individual is returned to cool environments.  

It is known that prickly heat is related to surface ambient temperature and sometimes to having hot
showers.

Heat cramps
Heat cramps (painful muscle spasms) may occur in individuals working in the heat.  They are caused
by salt deficiency, when salt is lost during severe sweating and large amounts of water are taken
without replacing the salt. The condition may have delayed onset and is most likely in people who
are unacclimatised to hot work or have a low dietary salt intake. Cramps usually occur in the muscles
principally used during work (limbs) or stomach. They can be alleviated by rest, the ingestion of
water and the correction of any body fluid electrolyte imbalance, or by putting the affected muscle
‘on the stretch’ and applying gentle massage to the area. Adequate salt intake with food should
prevent this occurring.

A3.6 Illnesses exacerbated by heat
Because work in the heat increases the load on the body, in particular the circulatory system, illnesses
affecting this system may well be exacerbated by work in the heat. Some other illnesses may be
exacerbated by hot conditions, while not rendering the individual unsuitable for the work. Two
examples of this are dermatitis and fungal infections.
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Dermatitis
This is a very common skin condition resulting from irritation and inflammation of the skin by
external causes (eg abrasive dusts). Sweating softens the outer layer of skin and reduces its
effectiveness as a barrier to irritants. PPE and clothing may add to the problems by confining
chemical agents against the skin and therefore increasing uptake, or by mechanical abrasion. Avoiding
tight clothing, regular replacement of badly soiled clothing and good personal hygiene can all help to
reduce the risk of dermatitic conditions developing. Prevention of skin problems requires a focused
management programme; refer to the Health and Safety Executive (HSE) guidance docments MS24
(Medical aspects of occupational skin disease) and INDG233 (rev1) (Preventing contact dermatitis at
work).  

Fungal infections
Fungal infections are promoted by heat and humidity and tend therefore to occur in areas of the body
where such conditions are most pronounced, such as between the toes (athlete’s foot) or in the groin
or axillae (armpits). Good personal hygiene, possibly enhanced by the use of an antifungal powder, is
usually effective in preventing or treating such conditions.

Reliable industrial measurement of body temperature  41



Appendix 4: Managing the risks of heat exposure
A4.1 General
Employers in the UK have an absolute duty to assess risks to health and safety to which their
employees may be exposed. The Management of Health and Safety at Work Regulations 1999 require
employers to make a suitable and sufficient assessment of risks to health and safety (and to record
any significant findings).  Regulation 3 of the accompanying Approved Code of Practice lays down a
hierarchy of preventive and protective measures to be taken following the risk assessment:

• if possible, avoid a risk altogether
• combat risks at source
• wherever possible, adapt work to the individual
• take advantage of technological and technical progress
• take measures as part of a coherent policy and approach
• give priority to those measures which protect the whole workplace and all those who work there
• ensure workers understand what they need to do
• promote the existence of an active health and safety culture.

As stated above, the first risk control measure is to avoid the risk altogether. Assuming this is not an
option, the second stage in the hierarchy of measures is to combat the risk at source. Where heat is an
inherent part of the production process (such as in glass manufacture or metal casting), direct
reduction at source is unlikely to be feasible (although clearly any enhancement of insulation around
the hot process will be beneficial). However, the possibility of indirect reduction through the creation
of cooled refuges or similar devices might have a role to play, especially where the habitual role is
primarily one of monitoring the process with only periodic needs for physical intervention.

The risk of injury from heat stress, rather than the acute risk of burns, is a cumulative risk
determined by, among other things:

• the climatic factors of temperature, humidity and airflow
• the duration of any exposure
• the level of physical activity
• the insulating effects of clothing. 

With most occupational health hazards there is a degree of individual variability in susceptibility to
injury, and exposure to work in hot conditions is no exception. Studies have suggested that, for a
given set of conditions, the core temperatures of a group of individuals could be expected to differ by
as much as 2 ºC. In addition to interindividual susceptibility, individuals can be expected to vary from
day to day in their temperature response. Employers and employees should be alert to this possibility
and avoid complacency.

A4.2 Pre-exposure control measures

A4.2.1 Pre-exposure screening
Pre-employment assessments should identify those individuals with permanent or long-standing
medical conditions that may render them unsuited for physical work in hot conditions. These are
likely to include disorders that may cause someone to be:

• particularly susceptible to heat stress (eg renal problems adversely affecting fluid control)
• more likely to suffer as a result of such exposure (eg cardiac conditions which diminish the
capacity to withstand the heightened cardiovascular strain of heat exposure).

Medical assessments are beyond the remit of this document but, in establishing an acceptable level of
risk, it is assumed that such health screening has been performed.  Advice should be sought from the
employer’s occupational health providers.

A4.2.2 Health monitoring and self-assessment
Before any period of work involving exposure to hot conditions, employees should be given some
form of health check. This should take the form of a self-completed checklist or questionnaire, agreed
with the occupational health adviser, which lists symptoms, ailments or medications that may give
rise to a temporarily increased susceptibility to the heat. A gastro-intestinal upset, for example, can
temporarily disrupt fluid balance, impairing thermal tolerance. Many drugs administered
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therapeutically have the potential to impair normal thermoregulation. Individuals should be asked
about their use of prescribed medication, ‘over-the-counter’ medicines such as antihistamines, or any
other remedies for self-treatment. Table 5 shows some predisposing factors to heat intolerance. This
presents conditions most likely to be identified during a pre-employment medical. As such, it is
intended as a prompt for a responsible clinician, who will need to exercise clinical judgment as to
whether the condition is sufficiently severe to jeopardise heat tolerance. However, other problems
may create a short-term susceptibility and these are listed in Table 6. For assistance, this table,
together with recommended actions, is presented in Appendix 5 in the form of a checklist. Employees
who work in the heat should be instructed to ask their physicians or pharmacists specifically whether
drug preparations could adversely affect thermoregulation or heat tolerance. Antihistamines, for
example, can suppress sweating.
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Obesity (more than 25 per cent over recommended weight for height has been used elsewhere)
Skin diseases, eg anhidrosis, psoriasis, miliaria
Conditions increasing heat production, eg thyrotoxicosis
Low physical fitness (see current Fire Service fitness requirements)
Cardiovascular disease
Use of certain prescription, over-the-counter or recreational drugs, such as:
• anticholinergics, eg atropine, Lomotil
• diuretics
• phenothiazines
• tricyclic antidepressants
• antihistamines, cold remedies
• anti-Parkinsonian drugs
• beta-blockers
• amphetamines, ecstasy

Current upper respiratory infection or fever
Recent alcohol consumption
Sleep deprivation
Dehydrating illness, eg diarrhoea, vomiting
Skin diseases, eg anhidrosis, psoriasis, miliaria
Use of certain prescription, over-the-counter or recreational drugs, such as:
• anticholinergics, eg atropine, Lomotil
• diuretics
• phenothiazines
• tricyclic antidepressants
• antihistamines, cold remedies
• anti-Parkinsonian drugs
• beta-blockers
• amphetamines, ecstasy

Table 5
Long-term
predisposing
factors to heat
intolerance (for
consideration by a
physician)

Table 6
Short-term
predisposing
factors to heat
intolerance

Where training is extended over more than one day, a brief follow-up check should be included in
pre-exposure briefings. It may be advisable for this also to be a written self-administered
questionnaire. Instructions should be issued to supervisors on the course of action to be followed if a
problem is reported. It must be recognised that an employee may be reluctant to report a problem
that excludes them from work, especially if sick pay is limited to basic pay (or is nonexistent). The
importance for their own safety, as well as that of their colleagues, must be emphasised and a culture
of openness encouraged.

A4.2.3 Information and training
Any system of self-assessment relies on accurate and honest reporting, unless the employee is visibly
unwell. It is important, therefore, that employees should be given adequate information and training,
not just in recognising the symptoms of heat-related illness but in understanding how their
susceptibility may vary and the factors that can contribute to that variation. It is not sufficient, for
example, to ask an employee ‘Are you taking any form of medication that might increase your risk of
heat-related illness?’ unless the employee has an understanding of which forms of medication could
have such effects.

Instruction should cover:



• the risks of working in the heat (covering both the physical (health) effects and the physiological
effects on reasoning and decision-making)

• personal factors contributing to such risks (eg medical and lifestyle factors)
• risk control measures before work (eg reporting illness, water intake, avoiding unnecessary
physical activity or heat exposure)

• control measures during work (eg avoiding an unnecessarily ‘macho’ culture, avoiding
unnecessary exposure, using safety systems)

• control measures after work (eg fluid replacement, cooling-off procedures)
• avoiding other hazards (eg driving) if affected.

A4.2.4 Precooling measures
Some scientists have advocated artificially precooling workers before they enter a hot climate.
Although the benefits of this have yet to be demonstrated, a degree of water ‘preloading’ is
considered desirable and employees should be encouraged to drink a modest amount (about 250 mL)
before starting work (see post-exposure control for more detail).

A4.2.5 Dietary advice
Lack of food can lead to low blood sugar levels, which can increase the likelihood of heat strain.
Workers should be encouraged not to skip breakfast on work days. High carbohydrate foods are
preferable. High protein foods place additional demands on water reserves, as some water has to be
lost in excreting the nitrogenous waste; and high fat foods take longer to digest, placing a heavier
burden on the digestive tract. This places a competing demand on the cardiovascular system, as more
blood is required for heat transfer to the skin on exposure to hot conditions.

A4.2.6. Monitoring and control during work

Clothing
In hot climates, evaporation of sweat is usually a key element of reducing the risk of heat-related illness.
However, clothing can disrupt this process, particularly where it is occlusive or non-permeable. Ideally,
any coveralls should be of a lightweight construction, preferably with an open weave fabric, with
reasonable air/vapour permeability. If used, limited-use garments should be chosen with care and non-
permeable fabrics avoided. Air exchange can sometimes be improved through the use of two-piece (ie
shirt and trousers) rather than one-piece clothing, provided the top is not tucked in. Designs with button
or similar closures are preferred to zips as this again aids air exchange. However, metal fastenings
should be used with care as they are likely to become heated during exposure to temperatures above
around 45 °C and can cause discomfort or burns against bare skin underneath. Where it is necessary for
employees to wear protective clothing (perhaps to protect against chemical exposure), expert advice
should be sought, as it can significantly increase the risk of heat-related illness.

Environmental monitoring and recording
Monitoring environmental heat exposure should be regarded as an essential feature of any work session.
It is unacceptable for employees to be exposed to elevated temperatures creating a risk of injury if those
responsible have no knowledge of the temperatures involved and consequent extent of the risk.

Exposure temperature levels should be monitored at all times. It is essential that those responsible for
monitoring have a clear understanding of the limits imposed on measurements obtained and of the
procedures to be adopted if safe working levels are exceeded.

Records of exposures should be maintained and correlated with physiological monitoring (see below)
to confirm the effectiveness of measures taken to control risk and to allow working environments to
be modified or criteria refined as appropriate.

Physiological monitoring
Monitoring of the body temperature during work (and rest) provides individualised protection against
allowing body temperature to rise to unacceptable levels. Data from various experimental studies
have suggested that the core temperature should not exceed 39oC, although measured values will vary
with the site and method of measurement. In determining an acceptable working limit, consideration
should always be given, among other factors, to:

• the accuracy of the measurement system in use
• the risks associated with collapse in the workplace
• the likely time involved in removing the individual concerned to a cooler location.
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If temperatures above 39 ºC are recorded, temperature limits and other control measures should be
adjusted accordingly. 

There are many different methods and measurement sites advocated in the literature for monitoring
body temperature.  They vary in their invasiveness (from simple heat-sensitive colour-changing
patches to rectal thermometers) and accuracy. BS EN ISO 9886 lists many of these. Generally
speaking, the more invasive or intrusive measurements tend to be the more accurate. The present
study, for example, has shown that the relatively unobtrusive and easily obtained measurement of ear
temperature using an infrared sensor is not sufficiently reliable for use, even as an initial screening
tool.

Supervisor, buddy and self-monitoring
All those involved in work at elevated temperatures should be aware of the signs and symptoms of
the effects of heat so that they can recognise the signs in themselves or detect symptoms in others.
Although limiting environmental temperatures and durations of exposure, together with other control
measures, should provide adequate control, it should be emphasised to all that voluntary withdrawal
from the work area is an option and that no stigma attaches to such an action. Team members should
also be encouraged to observe colleagues and to alert supervisors and others to any apparent
problems. Such systems on their own are not an adequate risk control measure although they do
provide a useful additional measure. 

Typical signs include vagueness, impaired memory or reasoning, light-headedness or dizziness,
although any abnormal behaviour should be regarded with suspicion.

A4.3 Post-exposure control measures

A4.3.1 Accelerated cooling
After a period of heat exposure, a significant amount of heat will be trapped in the body and clothing
of the worker. Their clothing will now act to retain that heat, preventing its dissipation into the
environment. The simple expedient of unfastening overalls can help to speed the cooling process. In
some circumstances, without this, body temperature can continue to rise inside highly insulating
clothing, as heat in working muscles continues to be distributed around the body.

Where natural air movement is low, fans may help with the evaporation of sweat and the dissipation
of heat, although care should be taken to avoid the workers becoming chilled. Some studies have
shown that immersing hands and wrists in cool water can assist in reducing body temperature.
Employees should avoid unnecessary physical activity during cooling-off periods as metabolic heat
will reduce the effectiveness of any recovery period.

A4.3.2 Rehydration
Much of the adverse effect of heat exposure stems from the resultant dehydration as the body loses
copious quantities of sweat in an attempt to regulate its temperature.  Fluid replacement is therefore
an important aspect of restoring the thermal and physiological equilibrium of the worker. Studies
have shown that by the time individuals feel thirsty, they are already dehydrated. Similarly, although a
few mouthfuls may be enough to remove the immediate sensation of thirst, this is not sufficient to
restore thermal balance. Cool (10–15 ºC) rather than cold drinks are preferable and there is some
argument for tepid (30 ºC) drinks. The direct cooling effect of any fluid is minimal and, if a drink is
too cold, it may cause local vasoconstriction of the blood vessels in the stomach, resulting in a slower
rate of absorption. Flavoured drinks are acceptable if preferred but carbonated and alcoholic drinks
should be avoided (carbonated drinks cause misleading sensations of fullness). Despite the importance
of fluid replacement, workers should be discouraged from drinking copious quantities too rapidly.
Rapid absorption of large volumes of water can result in excessive dilution of blood ions (salts) with
adverse effects.

It is not usually necessary to provide saline drinks or salt tablets. The salt concentration of sweat is
less than that of blood and, although the salts lost through sweating ultimately need to be replaced,
dietary salt is normally adequate for this purpose (workers who are on a salt-controlled diet for
medical reasons should have been identified earlier).

A4.3.3 Emergency procedures
The measures described above should significantly reduce the risk of serious injury from heat
exposure. Nevertheless, it is important that there should be a clear emergency procedure in place to
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deal with any such event should it arise. Clinical studies report individuals ‘pushing’ themselves (eg in
an athletics competition) and then collapsing and all staff should be aware of this possibility. In
serious cases, if temperature control has failed, core temperature will continue to rise despite
withdrawal from the high temperature environment, removal of clothing and so on.

A system should be in place for removing any affected worker from the hot area to a suitable cool
location where prompt remedial action can be taken. Here, the ease of exiting from the working area
may be an issue. Although a conscious and able casualty may not have a problem with this, the
practicality of evacuating an unconscious worker should be considered and some form of plan of
action devised, especially from areas with limited access. If necessary, an emergency refuge should be
established nearby with cooling fans and other items immediately to hand. 

Remedial measures should be in place both for those experiencing minor symptoms (concentrating on
rehydration and cooling) and those in a state of collapse, for whom the usual first aid priorities of
airways, breathing and circulation should be adopted. In such circumstances, cooling the casualty is
important, as clinical experience has shown that complications do not occur if casualties are treated
within 15 minutes of collapse and if their temperature is below 38 ºC within one hour of starting
treatment. A prompt response is clearly vital.

For the conscious casualty who can be cooled (by removing protective clothing, then wetting and
fanning the body) and who is able to take water, hospitalisation is not considered necessary, provided
there is no impairment of consciousness and no evidence of complications, and provided that core
temperature has fallen back below 38 ºC within one hour after the start of treatment. It should be
noted that, in such cases, evaporation is a much more efficient means of removing heat and wetting
and fanning is likely therefore to be a more effective approach than immersion in water or ice packs.
Hospitalisation will be required for more serious cases where circulatory collapse may have occurred.

A4.3.4 Information and training
Correct post-exposure behaviour should be included in information and training. All workers should
be aware of the importance of cooling and rehydration. Particularly at the end of the day, they should
be cautioned against rushing away (‘I’ll have a drink when I get home’ is not acceptable). Those
experiencing symptoms such as dizziness should be counselled against travelling (particularly if
driving) until symptoms have subsided and adequate cooling and rehydration has taken place.
Monitoring the core temperature of such individuals provides further reassurance. Urine colour (small
quantities of dark urine suggest continuing dehydration) can also provide an informal check.



Appendix 5: Factors adversely affecting heat 
tolerance
A number of factors can cause someone to be temporarily less tolerant of heat exposure than normal.

If any of the following apply to you, then you may be at more risk of injury due to heat stress and
you should inform your employer. Factors such as significant alcohol consumption or illnesses
causing sickness and diarrhoea can result in you becoming temporarily dehydrated. If there is any
doubt as to your fitness, seek further advice from an occupational health nurse or physician.
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Do any of the following apply to you? Tick any that apply

Current upper respiratory infection or fever

Recent significant alcohol consumption (more than the driving limit)

Significant sleep deprivation (lasting for two or more nights)

Dehydrating illness, eg diarrhoea, vomiting

Skin diseases, eg anhidrosis, psoriasis, miliaria

Use of certain prescription, over-the-counter or recreational drugs, including:

• anticholinergics, eg atropine, Lomotil

• diuretics

• phenothiazines

• tricyclic antidepressants

• antihistamines, cold remedies

• anti-Parkinsonian drugs

• beta-blockers

• amphetamines, ecstasy

Whenever you are given drugs, either on prescription or over the counter, you should make your
doctor or pharmacist aware of your profession and check whether the drugs in question could
adversely affect heat tolerance.
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RRC delivering real value in health and safety, 
environmental and quality training
We know that people who choose RRC’s training courses do so 
because they want the best course and the best service available 
in HSE and Quality training. How can we be so sure that we offer 
that?

• Our experience: for over 85 years, RRC has been developing 
and delivering innovative training programmes to individuals 
wanting to develop their skills and careers, and companies 
needing to improve performance.

• Over a million successful students and thousands of 
businesses have chosen RRC as their preferred provider 
meaning that you can be sure that your hours of study will 
be well spent. 

• We offer a broad range of bespoke RRC health, safety, 
environmental and quality management training that 
includes externally accredited courses from NEBOSH, IOSH, 
CIEH, IEMA, IOA, ConstructionSkills and CQI, as well as 
numerous online short courses.

• RRC offers flexible learning solutions, which include 
classroom teaching, e-learning, distance learning and a 
combination of each of these. We will talk to you about 
your situation and ensure we match your needs to the best 
training technique for you.

• Full use is made of the latest technology to ensure the course 
you choose from RRC remains at the forefront of HSE and 
Quality training, future-proofing your qualification. 

• Our approach to course development sets us apart; our team 
comprises not only tutors who are experts in their chosen 
subjects but also experienced educationalists who ensure 
that the courses are produced to provide you with the best 
studying experience on the market, which in turn gives you 
the best possible chance of exam success.

With students throughout the world, we pride ourselves on our 
international reputation for providing relevant, credible and 
personalised training anywhere in the world, with a local exam 
centre to complete the service.

Whether it is an off-the-shelf course or a bespoke programme 
designed to meet the specific needs of you or your business, RRC 
can develop and deliver it how, where and when it suits you.

Excellence
RRC will work with you to create training solutions to suit your 
needs. Our Training Advisors are here to ensure you choose 
the best course for you from our comprehensive range of 
health, safety, environmental and quality courses. These include 
NEBOSH, IOSH, CIEH, IEMA, IOA ConstructionSkills and CQI 
programmes as well as shorter, more targeted courses designed to 
meet the specific needs of businesses. You can spend from 
30 minutes to five days on one of our courses. We cover all 
aspects of health, safety, environmental and quality training, 
and our courses can be easily adapted to suit your specific 
requirements and incorporate the policies and procedures of 
your business.

As well as being ISO 9001 accredited, RRC is also accredited 
by the Open and Distance Learning Quality Council, and is a 
member of the European Association for Distance Learning and 
the British Institute for Learning and Development, giving you 
further assurance of the quality of our courses.

Expert
RRC’s qualified and experienced trainers are the best in the 
business; their knowledge and experience is key to the success 
we have in delivering training that is appreciated and enjoyed by 
students, and produces the results they need. RRC consistently 
achieves pass rates which are significantly above average, and our 
high numbers of distinctions and credits are rising all the time. All 
the best trainers want to work with us because we are the leading 
training company in this field with eighty five years experience of 
developing courses which ensure the best pass rates for students.

Value
Study and revision are facilitated by our extensive and easy-to-
use study materials, which have been written specifically for the 
syllabus by our expert tutors who also act as consultant sources 
of information and reference. Only RRC develop courses like this, 
which means we give you value for money and value for your 
study hours. We take your study time seriously and ensure our 
courses are written to make the most of each hour. 

Valuable skills, valuable training
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85 years of excellence
RRC have a long and successful track record. 85 years ago we 
were pioneers and innovators in distance learning and over 
35 years ago we launched our first health and safety qualification 
programme. Over the years, well over a million students have 
enjoyed success with RRC and continue to do so. So what makes 
us different?

Choice of how you study
RRC offers more choice than other training providers so you can 
choose the method of studying that best suits you.

• Classroom  – London, Birmingham, Chorley, Newcastle, 
Bahrain & Dubai

• In-Company
• Flexible Learning 

 – e-Learning 
 – Distance Learning 

Choice of where and when you study
With our flexible learning courses, you can study at any time, 
anywhere in the world.

Our classroom venues include London, Birmingham, Chorley, 
Newcastle, Bahrain & Dubai, or wherever you want it to be if you 
book an in-company course. Our tutors are intrepid and travel all 
over the world to deliver their top quality training.

Expert support
One of the many areas where RRC differ from others is in the 
unlimited support we provide to our students. Our e-mail and 
telephone tutor support network is available to all students right 
up to their exam.

Our team of 40 HSEQ experts deliver our courses, support our 
students and help to develop and maintain our materials. They 
are all fully qualified and are an effective mix of academics, 
practitioners, consultants and examiners.

Customer Advisers are available to answer any administrative 
queries and take the hassle out of organising your exams so you 
can just concentrate on passing them.

Quality up-to-date study materials
RRC’s courses are developed by a dedicated in-house team 
working to exacting standards. Only the very best subject experts 
are commissioned as writers.

Unlike most static texts, RRC’s materials are updated constantly, 
with major revisions notified quarterly.

RRC’s learning materials are so well respected that they are 
used by many colleges and institutes, both in the UK and 
internationally.

Full exam arrangement service
We have a team dedicated to making sure our students’ exam 
arrangements go smoothly. If you book your exam with RRC, we 
make all the necessary arrangements for you to sit the exam at 
your workplace.

Value for Money 
There are no hidden costs with RRC. 
We will tell you what the course and the 
assessment/exams cost and exactly what 
you get for your money. There are no 
unpleasant surprises when you come to 
take your assessment/sit your exam.

Our pricing is designed to provide value for money.

For our flexible learning customers, we also offer a 30-Day 
Money Back Guarantee so you can buy with confidence. If the 
course is not for you, simply return the course and get your 
money back.

More choice, more support, more flexible learning

RRC

30 DAY
MONEY BACK
GUARANTEE
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IOSH
The Institution of Occupational Safety and Health (IOSH) has 
developed a series of certificated programmes designed to 
promote protection from workplace hazards at every level.

IOSH programmes are founded on best practice, as well as 
legislation, ensuring the courses are relevant both in the UK and 
internationally. 

RRC currently offer the following IOSH Certificated courses:

• IOSH Working Safely 
• IOSH Supervising Safely
• IOSH Managing Safely
• IOSH Directing Safely

IOSH Syllabi

IOSH WORKING SAFELY
This course is aimed at all employees and is designed to 
improve the safety culture within an organisation. It focuses on 
how individual actions contribute to health and safety in the 
workplace. The course covers:

• Identifying hazards and risks in the workplace
• Accidents and their causes
• Identifying and controlling common hazards, such as fire, 

electricity, chemicals and work equipment
• Improving safety performance
• Protecting our environment

IOSH SUPERVISING SAFELY
This course is designed for anyone with a supervisory function 
in their role who needs the knowledge to allow them to comply 
with their health and safety responsibilities. The course covers:

• The importance of training and supervision in good health 
and safety 

• Working with managers and directors to create a safe 
working environment 

• Safety policy and risk assessment
• Workplace safety inspections 
• Monitoring safety standards 
• Accidents, incidents and near misses 
• Co-ordinating contractors and how to identify levels of 

competency 
• Awareness of environmental issues

IOSH MANAGING SAFELY
This course aims to introduce managers, at all levels, to the 
different aspects of managing safety and health in the workplace. 
The course covers:

• Assessing and controlling risks
• Understanding your responsibilities
• Managing common hazards: fire, electricity, noise, manual 

handling, chemicals & substance and DSE
• Investigating accidents and incidents
• Measuring health and safety performance
• Protecting our environment

IOSH DIRECTING SAFELY
This course aims to provide directors/owners of small and 
medium sized enterprises with an understanding of the 
moral, legal and business case for proactive health and safety 
management and give guidance on effective risk management. 
The course covers:

• The importance of strategic health and safety management 
and its interaction with other business systems 

• Directors’ and employers’ statutory duties 
• Accident causes and their prevention
• Consequences of failing to manage health and safety 

effectively 
• The effect of human factors on health and safety 
• Importance of consultation and communication with 

employees on health and safety issues 
• Performance monitoring and continual improvement.

IOSH MANAGING SAFELY REFRESHER
The Managing Safely Refresher is designed to provide continued 
support to managers in dealing with health and safety issues in 
the workplace.  It aims to revise key management responsibilities 
from the Managing Safely course and update changes in good 
practice guidance, legislation and standards.

RRC’s IOSH Courses
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Working Safely Managing Safely
Managing Safely 

Refresher
Directing 

Safely

Classroom Dates
London 

12 Dec 14

13 Mar 15

18 Sep 15

8-11 Sep 14

8-11 Dec 14

9-12 Mar 15

8-11 Jun 15

14-17 Sep 15

30 Nov-3 Dec 15

 
CALL

12 Sep 14

5 Dec 14

12 Feb 15

12 Jun 15

25 Sep 15

4 Dec 15

Birmingham CALL CALL CALL 17 Oct 14

2 Mar 15

7 Sep 15

Chorley CALL CALL CALL 24 Sep 14

18 May 15

2 Nov 15

Newcastle CALL CALL CALL 14 Nov 14

27 Apr 15

19 Oct 15

Duration 1 day 4 days 1 day 1 day

Venues • London, Birmingham, Chorley, Newcastle, Bahrain & Dubai
• In-company (your own premises)

Distance/ 
e-Learning

Dates Start at any time Start at any time N/A N/A

Duration 10 hours 40 hours N/A N/A

Entry 

Requirements
A good standard of written English.  For the Managing Safely Refresher course, delegates must have completed a 
Managing Safely course within the last 3 years.

Assessment
Requirement

The assessments vary for each course and comprise multiple-choice, short answer and short projects.

Assessment is undertaken either during the course (classroom) or at your workplace 
(distance learning).  Assessments are set by IOSH but assessed and moderated by an RRC tutor. Successful 
delegates are awarded an IOSH certificate. 

The multiple-choice examination is completed online for RRC’s IOSH Managing Safely Distance/e-Learning course.

Registration on an RRC IOSH e/Distance Learning programme is conditional on students also having regular face-to-face contact 
with a mentor. Students may nominate their sponsoring employer, a colleague or someone with health and safety experience who is 
able to:

• Have regular contact with the student to monitor progress
• Guide them through their studies

• Ensure study deadlines are kept
• Supervise the final assessment

The mentor’s primary role is to monitor the student’s progress through the course and to supervise the final assessment set by IOSH. 
It also involves ensuring that the student has completed the work themselves, keeping as much as possible to the study timetable, 
and that standards are maintained. While the mentor may advise students on matters relating to the course, queries on the study 
materials or assessment should be referred to the RRC-appointed tutors.

IOSH Certificates – More Information
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IOSH Certificates – More Information

Course Fees

Distance/e-Learning
Classroom 

London

Classroom 
Birmingham, Newcastle 

& Chorley

In-company 
(UK Delivery, excluding expenses)

Directing Safely N/A £195 + VAT (£234) £195 + VAT (£234) 1 Day - £895 + £50 per delegate

Working Safely
£99 + VAT (£112.80)  

With Printed Materials Add £25
£175 + VAT (£210) £175 + VAT (£210) 1 Day - £795 + £50 per delegate

Supervising Safely N/A N/A N/A 3 Days - £1,995 + £55 per delegate

Managing Safely
£270 + VAT (£324) 

With Printed Materials Add £25
£595 + VAT (£714) £495 + VAT (£594) 4 Days - £2,495 + £55 per delegate

Managing Safely Refresher N/A N/A N/A 1 Day - £895 + £50 per delegate

*Fees are inclusive of assessment fees.
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Studying with RRC – Classroom

IOSH Courses
Led by RRC’s expert tutors, our courses always receive excellent 
feedback, and we are justifiably proud of the consistently high 
results achieved by our students. We monitor every aspect of our 
service from the tutor to the catering and continuously work to 
ensure the highest standards are maintained.

Our classroom environment provides an interactive and disciplined 
place for you to learn. The numbers on our courses are limited so 
you will receive personal attention, and be encouraged to share 
professional experiences with fellow classmates, enabling you to 
gain practical knowledge of a wide range of industries.

Extensive support materials make revision easy, and you have the 
back-up of an expert tutorial panel on hand to help with that last-
minute revision before the exam. 

Venues

UK – LONDON
RRC’s main training centre is in Wimbledon, world famous for 
Tennis.  Wimbledon is 15 minutes by train from central London 
and less than an hour away from London’s Heathrow and Gatwick 
Airports.  There is a wide choice of self-catering apartments, hotels 
and guest houses within a short distance of our RRC Training 
centre.

UK – BIRMINGHAM

Aston Business School Conference Centre, part of Aston 
University.  Located in the centre of Birmingham a short walk from 
New Street Rail Station.  There is on-site hotel accommodation as 
well as  a wide range of local hotels and guest houses.  Limited on-
site parking (book in advance) with further pay and display parking 
nearby.

UK – CHORLEY

Lancashire College is an outstanding training centre in a rural 20 
acre setting. Its central location provides easy access for all modes 
of transport. It is situated a few miles from the M6, M61 and M65 
motorways, and has excellent rail and bus links.  On-site parking is 
free and accommodation is available on site or at a range of hotels 
and guest houses in the vicinity.

UK – NEWCASTLE

The De Vere Urban Resort is situated on the outskirts of 
Newcastle.  The venue provides accommodation, with other hotels 
in the immediate area (Travelodge and Premier Inn) and more 
available in Newcastle itself.  It is easily accessible via Metro and 
bus routes and has ample on-site parking.

BAHRAIN
RRC Middle East’s training centre is situated in the Diplomatic Area 
of the Kingdom of Bahrain’s capital city.  The airport is just half 
an hour away with a wide range of hotels and apartments just 5 
minutes away from the training centre.

DUBAI
RRC Middle East’s Dubai office is situated in Oud Metha, and runs 
courses at the training centre and in local 4/5 star hotels.  The 
airport is just 15 minutes away and there is a wide range of hotels 

and apartments close to the training venues.

IN-COMPANY
If you have a group that needs training, why not let RRC come to 
you.  RRC trainers travel the world, delivering high quality training 
when and wherever it suits our clients. You just provide the training 
venue and we do the rest.

RRC IOSH Tutor Team
• Dr David Towlson, BSc (Hons), PhD, CMIOSH, AIEMA, Cert 

Ed (PCET), MIfL

• Allan Ferguson, BA (Hons), DipNEBOSH, GradIOSH, MIIRSM, 
MBIFM

• Bob Bowman, MSc, MEd, CMCIEH, SpDipEM, CMIOSH, Cert 
Ed

• Zoe Neasham, Dip2 OSH, CMIOSH,  BSc (Hons) 

• Andrew Ashford, BSc (Hons), CMIOSH

• Kevin Coley, MSc, BA (Hons), Dip6 Nebosh, Dip ENV Nebosh, 
CMIOSH

• Gordon Pimperton, BSc (Hons), DipOSH, CFIOSH

• Alan Springhall, MSc, DipNebosh, GradIOSH

• Dave Robertson, MInstLM, CMIOSH, MIIRSM, RMaPS, AIfL

• Lee Stampton, CMIOSH, CERT ED (FE)

• Stan Jones, CMIOSH, MIFireE 

• Jon Dawson, IEng, MIET, GradIOSH

• Rowena Jackson, BSc (Hons), CMIOSH

• Brian Marcon, CMIOSH, MIIRSM, AIEMA, MIFL, Cert-Ed 
OSHCR
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Studying with RRC – Flexible Learning

TUTOR SUPPORT
The most important ingredient of your course; access to 
RRC’s tutor team as and when you need it. They are there to 
make sure your learning runs as smoothly as possible, marking 
your assignments and answering any queries you may have.

INTERACTIVE ANIMATIONS

Animations are used at key areas 
throughout the courses to bring 
them to life, illustrating key topics 
and  reinforcing the learning 
process, making you an active 
participant.

Flexible learning solutions
At RRC we take learning seriously and have thought long and 
hard about how people learn best. This has been translated into 
the flexible learning solutions we offer.
•  Distance Learning – traditional study materials with tutor 

support
• e-Learning – interactive online learning with tutor support

RRC also has a team of dedicated Training Advisors based in 
London who will help you choose the right style of learning for 
you and your needs. All of our home study courses incorporate 
the same key features:
•  Flexibility – enrol at any time and work at your own pace to 

meet your chosen exam dates
•  Unlimited tutor support – access to expert tutors who will 

answer queries and provide personalised feedback
•  Bite-sized approach – course topics presented in manageable 

units
•  Clear, easy to use course materials – designed specifically for 

self-managed study, closely following the structure of the 
syllabus

e-Learning
RRC’s unique e-Zone makes us the leading expert provider of 
HSEQ e-learning. Our easy-to-use system is available 24/7 from 
anywhere in the world and provides a learning environment that 
gives you everything you need to successfully pass your exams. All 
you need is your PC and an Internet connection.

Our structured e-learning programme leads you through your 
IOSH course step by step, delivering the learning through a 
variety of media designed to make learning both enjoyable 
and effective. The courses are built up of structured seminars 
containing:
•  Videos and interactive animations designed to make the 

information accessible and easy to learn.
•  Thought-provoking activities and exercises to enhance 

understanding and knowledge recall.
•  Multiple choice tests allow students to evaluate their 

progress.
•  Online final assessment, so there’s no need to attend a 

training centre.

THIS IS SUPPORTED BY:
•  Access to RRC’s panel of expert tutors.
•  Additional online resources and links to other useful 

websites.
•  Forums where you can collaborate with your fellow students, 

sharing experiences and discussing relevant topics.
•  A full downloadable set of RRC’s high quality colour IOSH 

course materials.

 
HEALTH, SAFETY AND EDUCATIONAL EXPERTISE
All RRC courses have been designed and developed by a 
combination of RRC’s expert tutors and educationalists, ensuring 
that they are not only technically correct, but also designed to 
help you to learn as effectively as possible.
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Distance Learning
RRC’s IOSH distance learning courses have been carefully 
developed by RRC’s technical and educational experts in order to 
provide you with the best possible chance of achieving an IOSH 
qualification.

The courses combine RRC’s high quality colour course materials 
with tutor support and other resources to ensure you are fully 
prepared and successful in your exams.

YOUR DISTANCE LEARNING COURSE INCLUDES
Our structured distance learning programmes lead you through 
your IOSH course and are designed to make learning both 
enjoyable and effective. The courses closely follow the IOSH 
syllabus and contain:

•  RRC’s high quality course materials, including all of the 
relevant information presented in an attractive full colour 
textbook.

•  Access to RRC’s panel of expert tutors as often as you need 
them.

•  Additional online resources and links to other useful 
websites.

•  Online forums where students can collaborate with fellow 
students sharing experiences and discussing relevant topics.

HIGHEST QUALITY COURSE MATERIALS
The materials are clear, easy to read and concise – allowing 
you to get full value out of every minute you spend studying.

Throughout the material, key definitions are explained 
in easy to spot coloured boxes and important topics are 
highlighted and considered in particular depth. Revision 
questions, summaries and key information boxes are used to 
break the text up and ensure that you can focus on exactly 
what you need to know.
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RRC Reference Materials

RRC’s Step Notes
These concise reference guides can be used as a tool by health and safety officers or as a study-aid by students on NEBOSH and MSc 
courses. They are written specifically to focus on key points, relevant statutes and case law.

Supplied as either printed A5 booklets (convenient for you to carry around) or as electronic PDF files (which you can view on-screen and 
print, if desired).

Titles Available

Printed Electronic

Health & Safety Law £15 £12 + VAT (£14.40)

Occupational Health and Hygiene £15 £12 + VAT (£14.40)

Environmental £15 £12 + VAT (£14.40)

Quality Management £15 £12 + VAT (£14.40)

RRC Law Guides
These provide a detailed guide to legislation and case law relevant to those studying NEBOSH or similar courses and practitioners as a 
reference tool in their day-to-day roles. 

Supplied as printed A4 booklets. (Note: these are included free of charge with relevant RRC courses.)

Titles Available

Printed

RRC Health & Safety Law & Case Law Guide £35

RRC Environmental Law & Case Law Guide £35

RRC ISO 14001 Reference Guides
These guides are designed to assist organisations in the achievement, development and maintenance of ISO 14001 - the international 
standard for environmental management.

They are available as either printed booklets or electronic PDF files (multiple user licenses are also available – please call

+44 (0)208 944 3100 for details).

Titles Available

Printed Electronic

Executive Briefing on ISO 14001 £6 £4.80 + VAT (£5.76)

Introduction to ISO 14001 £6 £4.80 + VAT (£5.76)

Environmental Issues for Senior Managers £15 £12 + VAT (£14.40)

ISO 14001 Environmental Awareness £15 £12 + VAT (£14.40)
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Health and Safety
IOSH
• IOSH Directing Safely
• IOSH Managing Safely 
• IOSH Supervising Safely 
• IOSH Working Safely 

NVQ
• NVQ Level 3 Certificate in Occupational Health and Safety

• NVQ Level 5 Diploma in Occupational Health and Safety

NEBOSH AWARDS
• NEBOSH Award in Health and Safety at Work
• NEBOSH Award in Health, Safety & Environment 

for the Process Industries

NEBOSH CERTIFICATES
• NEBOSH International General Certificate in Occupational 

Health & Safety
• NEBOSH International Certificate in Fire Safety & Risk 

Management
• NEBOSH International Certificate in Construction Health & 

Safety
• NEBOSH National General Certificate in Occupational 

Health & Safety
• NEBOSH National Certificate in Fire Safety & Risk 

Management 
• NEBOSH National Certificate in Construction Health & 

Safety
• NEBOSH International Technical Certificate in Oil and Gas 

Operational Safety 
• NEBOSH Certificate in the Management of Health and 

Well-being at Work

NEBOSH DIPLOMAS
• NEBOSH National Diploma in Occupational 

Health & Safety

• NEBOSH International Diploma in Occupational 
Health & Safety

CIEH
• CIEH Level 2 Award in Principles of Manual Handling
• CIEH Level 2 Award in Principles of COSHH
• CIEH Level 2 Award in Principles of Risk Assessment
• CIEH Level 1 Award in Health and Safety in the Workplace
• CIEH Level 2 Award in Health and Safety in the Workplace
• CIEH Level 1 Award in Food Safety Awareness in Catering
• CIEH Level 2 Award in Food Safety in Catering

INSTITUTE OF ACOUSTICS
• IOA Certificate in Workplace Noise Assessment

CITB CONSTRUCTIONSKILLS SITE SAFETY PLUS
• Health and Safety Awareness
• The Site Supervisors’ Safety Training Scheme
• The Site Management Safety Training Scheme
• The Site Management Safety Training Scheme 

Refresher Course

ENVIRONMENTAL

IEMA
• IEMA Introduction to Environmental Management Systems
• IEMA Foundation Certificate in Environmental Management
• IEMA Associate Certificate in Environmental Management
• IEMA Lead Environmental Auditor 

NEBOSH
• NEBOSH Certificate in Environmental Management
• NEBOSH Diploma in Environmental Management 

QUALITY
• CQI Certificate in Quality Management

TRAINING SKILLS
• CIEH Level 3 Award in Training Skills and Practice (TSP)

RRC Qualifications and Awards
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RRC’s Online Courses
A new exciting range of short online courses from RRC designed 
to help organisations and individuals develop essential health, 
safety and environmental skills as and when required, in a way 
which fits in with you and your life.

These short courses combine the benefits of an interactive 
classroom situation with the flexibility and accessibility of online 
study. They are loaded with videos and interactive animations 
that make learning fun and relevant.

Across the range, the key information is broken down into 
bitesized chunks and interspersed with activities designed to 
reinforce understanding for maximum results. Throughout, the 
focus is on applying your knowledge to real-life situations so you 
can be sure to see the results reflected in your daily work.

All courses include a free downloadable workbook containing all 
the topics covered, which works well as a handy reference guide 
and provides a refresher if you want to remind yourself of what 
you’ve learned. Courses also include a final assessment with an 
RRC certificate for those who pass.

RRC Online Courses
• Work at Heights
• Risk Assessment
• Electrical Safety
• Health and Safety Induction (For Workers)
• Health and Safety Essential (For Supervisors)
• Transport Safety
• Accident Investigation
• Display Screen Equipment (DSE)
• Manual Handling
• Health and Safety Roles and Responsibilities
• Work Equipment Safety
• Chemical Safety
• Noise Awareness
• Radiation
• Construction Safety
• Developing a Positive Safety Culture

• In company Short Courses
HEALTH AND SAFETY MANAGEMENT
• Achieving Behavioural Change
• Basics of Health and Safety Management 
• Business Contingency Planning (Basic Awareness)
• Developing a Positive Health and Safety Culture 
• Emergency Planning 
• Essentials of HSE for Office Managers
• General Workplace Health, Safety and Welfare Issues 
• Introduction to Human Behaviour in Industrial Safety 
• Introduction to Measuring Health and Safety Performance 
• Introduction to OHSAS 18001
• Managing External Contractors
• Principles of Health and Safety Law
• Worker Health and Safety Consultation 

RISK ASSESSMENT
• Basic Workplace Risk Assessment 
• Safe Systems of Work and Permits to Work
• Accident and Incident Investigation and Reporting
• Introduction to Failure Tracing Methods 

FIRE
• Basic Principles of Fire & Explosion (DSEAR) 
• The Essentials of Fire Risk Assessment
• Fire Safety Awareness
• Fire Safety for Fire Marshals/Fire Wardens

TOPIC-SPECIFIC
• Asbestos Awareness 
• Duty to Manage Asbestos in Non-Domestic Premises
• Basic Control of Ergonomic Factors 
• Basics of Identification, Assessment & Control 

of Ionising Radiation Health Risks 
• Basics of Identification, Assessment & Control  

of Noise Health Risks 
• Basics of Identification, Assessment & Control  

of Non-Ionising Radiation Health Risks 
• Basics of Identification, Assessment & Control  

of the Thermal Environment 
• Basics of Identification, Assessment & Control  

of Vibration Health Risks 
• Carriage of Dangerous Goods
• The Construction (Design and Management) Regulations
• Construction Health and Safety Basics 
• DSE Training for Assessors
• Identification, Assessment and Control 

of Biological Health Risks 
• Introduction to Electrical Safety 
• Introduction to Environmental Pollution 

& Waste Management 
• Introduction to Machinery Safety 
• Introduction to Management of Confined Spaces 
• Introduction to Mechanical Handling Equipment 
• Introduction to Safe Storage, Handling & Transport of 

Dangerous Substances 
• Introduction to Working at Height 
• Managing Occupational Road Risk
• Manual Handling Operations
• Stress Management in the Workplace
• Stress, Substance Misuse & Violence in the Workplace 
• Work Equipment – Introduction to Selection, Use, 

Maintenance & Testing 

RRC Online Courses and In-Company Courses
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To apply for an RRC course, please complete the Application 
Form and Pre-Course Questionnaire that follow this page and 
return them to RRC:

POST 
RRC 
27-37 St George’s Road, London SW19 4DS, United Kingdom

EMAIL
info@rrc.co.uk

ONLINE
www.rrc.co.uk

TELEPHONE
+44 (0)20 8944 3100

FAX
+44 (0)20 8944 7099

Delivery

UK
Your course materials will be with you no later than 10 working 
days from the receipt of your application. Delivery is by courier 
and can be either to your home or work address. As a signature 
will be required for all deliveries, please supply an address that will 
be occupied during office hours (Monday – Friday, 8am to 6pm).

OVERSEAS
Materials are sent by courier and delivery times are dependent on 
your location. Please contact RRC for more information.

Carriage

Carriage is chargeable on the despatch of course materials 
outside the United Kingdom – Please call for a quote. 

Methods of Payment
All payments to be made in GBP (pounds sterling). You can use 
any of the following methods of payment:

1 Payment in full by cheque or banker’s draft made payable to 
RRC Training.

2 Payment in full by charging your MasterCard/Switch/Visa/
Solo/Connect Card/American Express.

3 Payment by instalments (for more information see http://
www.rrc.co.uk/instalment.aspx or call for our RRC Instalment 
Plan Leaflet).

4 Invoice: UK registered companies only. Please attach to your 
application form an official purchase order/letter confirming 
your employer’s authorisation. Terms of payment are 30 
days from invoice date.

5 Customers outside the UK must remit the full fee, including 
postage and packing, in GBP (pounds sterling), payable 
in London. All bank charges, including any payable by the 
receiving bank, must be paid by the customer.

Learning Agreement
The Learning Agreement sets out your entitlements and obligations as a 
student of RRC and constitutes the terms and conditions of your enrolment.  
If you do not wish to be bound by these terms, you can cancel your course 
within the timescales detailed below and receive a refund/credit of the fees less 
any expenses incurred by RRC.

Cancellations
We are confident that you will be delighted with your studies but, should you 
feel less than satisfied, you can cancel under the following terms within your 
Enrolment Period (defined as the period to your nominated exam date or 
18 months from enrolment date for units/subjects where the nominated 
examination date is not determined).

Classroom Courses
CANCELLATION MORE THAN 30 DAYS BEFORE THE COURSE START DATE
A refund of the full course fee is obtainable for cancellations received more than 
30 days before the scheduled course start date.

CANCELLATIONS BETWEEN 15 AND 30 DAYS BEFORE THE COURSE START DATE 
A refund of 70% of the course fee is obtainable for cancellations received between 
15 and 30 days before the scheduled course start date.

Distance & e-Learning Courses
CANCELLATION WITHIN 30 DAYS
A refund of the full course fee is obtainable for cancellations received within 
30 days following the acceptance of your application. Subject to the return, in 
good condition, of any printed materials supplied and the receipt of a written 
confirmation that any electronic copies of the materials have been destroyed 
within the 30-day period.

CANCELLATION AFTER 30 DAYS BUT WITHIN 45 DAYS
A 60% refund of the course fees is obtainable for cancellations received at any time 
within 45 days following the acceptance of your application. Subject to the return, 
in good condition, of any printed materials supplied and the receipt of a written 
confirmation that any electronic copies of the materials have been destroyed 
within the 45-day period.

CANCELLATION OVER 45 DAYS AND WITHIN THE ENROLMENT PERIOD
A 90% refund is available for any Units/Subjects for which study has not 
commenced. Study is deemed to have commenced from the date the student 
requests the materials.

Where a student has commenced a Unit and wishes to cancel, they may be entitled 
to a refund of any exam fees paid to RRC provided the cancellation is received 
before the student has been registered with the examining body.

Examinations Only
A refund of the exam fee is obtainable for cancellations received up to the 
date RRC register the examination with the examining body.

Revision and Reference Guides
PRINTED MATERIALS – RETURNED WITHIN 14 DAYS 
A refund of the full fee (excluding postage and packing) is obtainable for returns 
received in good condition within 14 days following the despatch of the goods.

E-MAIL – RETURNS WITHIN 7 DAYS
A refund of the full fee is obtainable for returns received up to 7 days following 
RRC e-mailing the goods or access password, subject to a written confirmation that 
all copies 
have been destroyed.

How to Enrol Terms and Conditions
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Important Information
Please complete all sections of this application form in full. Failure to do so may result in delays in processing your enrolment

If you have studied with RRC before please enter your RRC Student Number here

Step 1 – Personal details and delivery information

Name & Address of Applicant Delivery Address

Full Name Contact Name

Address Company Name

Address

Post Code Post Code

Country Country

Daytime Tel. No Contact Tel. No

Evening Tel. No Please note: Your package will need to be signed for on delivery. 
RRC are unable to deliver to PO Box addresses.E-mail

Step 2 – Sponsoring organisation and invoice address

Sponsoring organisation Invoice address

Company Name Company Name

Contact Name Department

Position Contact Name

Address Address

Post Code Post Code

Country Country

Tel. No Tel. No

E-mail E-mail

Step 3 – Course Selection

IOSH Certificate Required Please Tick Method of Study Please Tick

Directing Safely Distance e/Learning 

Working Safely Classroom

Managing Safely Classroom courses – please select course date

Venue

Course start date  DD / MM / YYYY

Enrolment Form
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Step 4 – Additional information

How did you hear about RRC?

What are your reasons for enrolling on this course?

Step 5 – Fees

Course and Exam Fee including VAT

Course Fee

Overseas Courier (call for a quote if outside the UK)

Total Fees Payable

VAT: All services are delivered in the UK and overseas customers are therefore required to pay VAT. 
Overseas Courier Charges are payable on distance learning courses, printed materials and revision aids only.

Step 6 – Method of Payment

 I enclose my fees in full. Please make cheque/banker’s draft payable to RRC

 Please debit my MasterCard/Switch/Visa/Solo/Connect Card/American Express (Delete as appropriate)

(Note RRC cannot accept Visa Electron Cards)

Card No.     with the full fee.  Card Expiry Date

3 Digit Security Code    Cardholder’s Name

Cardholder’s Signature

(Switch and Solo only) Issue No   Valid From Date

 I wish to pay by instalments. Please see www.rrc.co.uk for the instalment application form. 

 Please invoice my employer (UK Registered Companies Only). Please attach Official Purchase Order/Letter of Authorisation

Step 7 – Acceptance of terms and conditions

I wish to enrol as a participant for the above programme and I agree to pay the fees as stated and to be bound by
the terms and conditions set out in the accompanying RRC literature.

Signed          Date

Thank you for choosing RRC 
Please return your completed application form to:
RRC  27 – 37 St George’s Road  London  SW19 4DS  United Kingdom
Tel: +44 (0)20 8944 3108  Fax: +44 (0)20 8944 7099  info@rrc.co.uk  www.rrc.co.uk

Enrolment form



Joined-up
working
An introduction to integrated
management systems



IOSH publishes a range of free

technical guidance. Our

guidance literature is designed

to support and inform

members and motivate and

influence health and safety

stakeholders.

Joined-up working – an
introduction to integrated
management systems
This IOSH guide on integrating
management systems for health and
safety, environment and quality
outlines the potential advantages and
disadvantages of integrated
management systems and provides a
practical guide for IOSH members,
employers, regulators and standard-
setting bodies. It updates and replaces
the previous editions and complements
the free IOSH guides Systems in focus
(a guide to health and safety
management systems), Making a
difference – a basic guide to
environmental management for OSH
practitioners and Promoting a positive
culture.

Although the majority of IOSH
members are based in the UK, many,
including those in Hong Kong, Asia,
the Republic of Ireland, the Middle
East, the Caribbean and elsewhere,
advise organisations with non-UK
interests. We try to develop guidance
that is applicable to all.

We welcome all comments aimed at
improving the quality of our guidance,
including details of non-UK references
and good practices. If you have any
comments or questions about this
guide, please contact Research and
Information Services at IOSH:
- t +44 (0)116 257 3100
- researchandinformation@iosh.co.uk

PDF versions of this and other guides
are available at www.iosh.co.uk/
freeguides.

Our materials are reviewed at least
once every three years. This document
was last reviewed and revised in
August 2014.

http://www.iosh.co.uk/freeguides
http://www.iosh.co.uk/freeguides
mailto:researchandinformation@iosh.co.uk
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Modern organisations find that they’re
increasingly required to take a
systematic and proactive approach to
managing health and safety,
environmental and quality risks. One
way to help them succeed in this is to
design and implement clear, robust
management systems, as shown in
Figure 1. 

Integrating separate management
systems for health and safety,
environment and quality can offer
substantial improvements in business
efficiency and quality of products and
services, as well as in health and safety
and environmental performance. If
you’ve developed separate systems,
you may be considering whether two
or more of them could be brought
together to form an integrated
management system (IMS). If you’re
setting up a new organisation, you
may want to consider integration from
the start. For a historical perspective on
IMSs, see page 11. 

In this guide, we cover five issues that
are important if you’re considering
integrating your occupational safety
and health management system with
other management systems: 
1 the case in favour of integrating

management systems
2 arguments for retaining largely

independent systems
3 what you need in your organisation

for integration to work
4 factors you should consider when

introducing an IMS
5 maintaining and developing an IMS.

These issues are also relevant if your
organisation is looking to develop
management systems where existing
arrangements are rudimentary, or if it
currently has only a quality system in
place.

1 Introduction

02

Figure 1: Basic systematic risk management
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This guide approaches integration from
the perspective of health and safety
management and not from an
environment or quality viewpoint.
While it focuses on the integration of
health and safety, environment and
quality, some organisations may want
to integrate health and safety only
with environment, and others may
wish to add topics such as fire
protection, product safety, information
systems, security and even risk
management in its broadest sense. All
the management systems considered
here are subsets of an all-embracing
risk management system.

When we talk about integrating
systems, we’re referring to the co-
ordination of elements such as
organisational structures, strategic
decision-making, resource allocation,
and the processes of auditing and
reviewing performance. Certain
elements of an IMS – such as work
procedures that acknowledge health
and safety, environment and quality
management requirements – should
already be in place in most
organisations. For example, you may
already have emergency plans to deal
with the accidental release of
flammable and/or toxic chemicals that
may have an impact on employees, the
public and the environment. 

From a superficial viewpoint, the case
for an IMS appears overwhelming: it
should lead to less duplication of effort
and to the development of procedures

that take into account the needs of
each discipline. It should also allow
expertise to be shared between
specialisms. One of the key goals of
managing health and safety,
environment and quality is essentially
the same in each case: achieving
designated performance standards in
situations where lapses may be rare
but serious. The management
processes are also in principle the
same, and are based on Deming’s cycle
of Plan–Do–Check–Act (Figure 2).

These processes typically involve some
form of hazard identification and risk
assessment, and choosing controls that
may have technical, behavioural,
organisational and procedural elements.
Organisations with an effective IMS can
perform optimally when challenged by
disparate risks and multiple uncertainties. 

In practice, while the potential benefits
of integration are attractive, the
process of integration is far from
straightforward. Your staff may be
sceptical about the benefits of formal,
documented management systems and
may fear that integration will increase
the complexity of systems that they
already see as over-bureaucratic.
Furthermore, tensions may appear
between specialists in different
disciplines, with experts in one
discipline underestimating the
challenges of others. 

It’s important to note that some of the
factors that may lead to benefits may
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Figure 2: The Plan–Do–Check–Act cycle

also carry penalties. Moreover, it’s
possible that potential benefits will not
be realised in practice. Clearly, you’ll
only achieve system improvements if
you plan thoroughly and explicitly
address the disadvantages. For
example, you should consider the
circumstances in which an IMS could
lead to inappropriate allocation of
resources. While many organisations
see integration as generally beneficial,
it’s important not to achieve these
benefits at the expense of the structure
and resourcing of health and safety
management.

This guide presents these issues from
both sides of the argument – leading
in some cases to a deliberate repetition
of closely related points. An effective
IMS should be the preferred option for
many, but not all. 

A well-planned IMS should be more
efficient, and should lead to optimal
decisions in the face of a range of
uncertainties. The process of
integration presents distinctive
challenges for different organisations.

The organisations that are most likely
to integrate their systems successfully
will already have developed multiple
channels of communication founded
on trust, respect for the expertise of
colleagues, experience and confidence
in the management of change. 
They will also have an organisational
strategic risk management approach.
(Figure 3).
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Risk acceptance
or retention

Risk reduction
or control

Risk avoidance Risk transfer

- Risk avoidance involves the conscious decision to
avoid a particular risk by discontinuing the operation
that produces the risk.

- Risk reduction involves managing risk by following a
programme designed to protect the organisation from
losses caused by the identified risks. This kind of risk
management programme should include:
- occupational safety, health and hygiene controls

and precautions
- physical control measures
- legal compliance
- environmental protection
- damage control
- transport risk management
- fire prevention and control
- security and anti-fraud measures
- information systems protection
- personnel and competence retention

- product or service safety and quality assurance
- public safety and liability
- business continuity.

- Risk transfer involves the legal assignment of the
costs of certain potential losses from one party to
another. The most common way of doing this is by
insurance, but other forms of contractual risk transfer
include sales contracts and employing third parties, eg
contractors.

- Risk retention involves accepting the risk within the
organisation, with any loss caused by poor risk
management being dealt with reactively and totally
financed from within. Risk retention can either be
intended – when the organisation is fully aware of the
risk it’s accepting – or unintended. This is a default
position that applies when the organisation hasn’t fully
understood, identified or controlled the risks. 

Figure 3: Principal risk management strategies
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When planning your approach to risk
management, you should determine
the need for, and practicality of,
integrating your management systems
for health and safety, environmental
performance and quality, and where
appropriate, other areas such as
product safety, information systems
and security. An IMS offers you the
opportunity to improve your business
effectiveness, as well as your health
and safety and environmental
performance, among other things.
However, the process of creating,
maintaining and developing an IMS
isn’t easy. There are many challenges
that you must address before making a
decision to integrate, while planning
integration, and when developing and
maintaining an IMS.

If you don’t consider these matters,
you may make decisions that don’t fit
your organisation’s needs or
competences. At best you may fail to
reap the benefits of an IMS.
Organisations with a positive culture
are most likely to introduce an IMS that
promotes streamlined procedures and
inclusive and effective decision-making.
You should consider the following
matters when deciding whether or not
to integrate, in whole or in part, your
systems for health and safety,
environmental and quality
management. You may need to
evaluate carefully the impact of many
of the issues identified, perhaps using
formal techniques, such as cost–benefit
analysis and business risk appraisal. 

The case for integration
There are several factors that favour
the case for integration.
- The objectives and processes of all

management systems are essentially
the same (see Figures 1, 2, 4 and 5).

- A well-planned IMS is likely to
operate more cost-effectively than
separate systems, and allow
decision-making that best addresses
the overall needs of your
organisation.

- Integration should reduce
duplication, for example in
personnel, meetings, record-keeping
software, audits and paperwork.

- Integration should reduce the risk
that resolving problems in one
discipline will create new ones in
another.

- An IMS offers the prospect of more
rewarding career opportunities for
specialists in each discipline.
However, additional training will be
required for those given new
responsibilities.

- If you already have a quality
management system in place, it
may be worth using that as the
starting point for your IMS, and
adding health and safety and
environment to it.

- IMS reviews can help ensure each
element develops at the same rate.
In contrast, independent systems
could develop at different rates,
leading to incompatibility.

- It’s easier to bring together
expertise in each discipline to
address specific issues. This would
promote the exchange of fruitful
initiatives (eg employee and supply
chain surveys) and techniques (eg
risk assessment and problem-solving
methodologies) between the
disciplines. Moreover, all the

specialists, working together, are
likely to arrive at optimum solutions
that take fully into account the
needs of each discipline.

- It may be easier to link the IMS with
management arrangements for
other purposes, eg product safety,
information systems and security –
in cases where these aren’t already
part of an IMS.

- An IMS should minimise distortions
in resource allocations in separate
systems associated with:
- a determination to retain current

priorities, despite contrary
evidence

- personnel responsible for one
management system being more
effective champions of their
discipline 

- variations in the immediacy and
precision of feedback – for
example, quality assurance
feedback is usually rapid and
statistically reliable, whereas
there may be a time delay of
several years before an
organisation has statistically
significant evidence of the
effectiveness of a health and
safety initiative.

- A positive culture and strengths in
one function may usefully be
carried over to the others.

The diagrams on page 06 illustrate just
how similar environmental and health
and safety management systems are. In
the OHSAS 18001 and ISO 14001
system diagrams (Figure 4), the only
difference is the subject title of the
respective policies. In Figure 5, we can
see more detailed arrangements,
showing that the only difference occurs
at the risk assessment and impact
evaluation stage of each system.

3 IMS: for and against
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Figure 4: OHSAS 18001 and ISO 14001 models
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Figure 5: Health, safety and environmental management

07

Necessary
improvements

Company
policy

Management
reviews

Monitoring
and auditing

Performance
measurement

Internal control/
improvement
measures

Setting
company
objectives

Identification
of hazards and
assessment
of risks

Identification
of impacts and
evaluation of
significance

Organisation
and personnel

Act

Check

Do

Plan

Communication



The case for retaining largely
independent systems
There are several potential reasons for
keeping your systems largely
independent of each other.
- The existing systems may simply

work well. Integrating them could
threaten the structure and
consistency of current arrangements
that have the support of everyone
involved.

- Relevant specialists can continue to
concentrate solely on their core
area of expertise and so you may
not need to provide more specialist
training. 

- An IMS can become over-
centralised and over-complex, and
lack the capacity to consider local
needs and constraints enough.
Employers and employees who are
sceptical of what they see as
excessive bureaucracy in their
existing management systems may
fear this could worsen under
integration.

- While you’re planning and
implementing an integrated system,
the organisation may be vulnerable.
Existing procedures may lapse, or
be found wanting, at the moment
when key personnel are focusing
attention on the development of
new systems.

- System requirements may vary
across the topics covered. For
instance, you may need a simple
quality system, but a more complex

health and safety or environmental
management system. In this case,
the IMS could introduce
unreasonable bureaucracy into
quality management (for example,
in an organisation that
manufactures a simple product to a
customer specification, but uses
dangerous machinery and creates
toxic waste). By way of contrast, a
computer software company would
need a highly sophisticated quality
management system, but
comparatively simple health and
safety and environmental
management systems. Once again,
it may not be appropriate to
integrate in these circumstances.

- There may be distortions in the
structure of the IMS components
because:
- BS EN ISO environment and

quality management standards
are internationally recognised
and certificatable, but the
OHSAS 18001 Occupational
health and safety management
systems – specification, though
certificatable, is not
internationally recognised 

- health and safety and
environmental management are
often underpinned by law, while
quality management system
requirements are largely
determined by what the
customer requires.
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- You may not want to alter existing
health and safety, environment and
quality reporting lines and/or board-
level accountabilities, which an IMS
might require. Also, if a specialist is
given seniority over areas outside
their competence, more competent
peers and subordinates may feel
resentment.

- It’s possible that rivalries about the
relative importance of disciplines
and resource allocation may
damage the collective operation of
an integrated system.

- regulators and single-topic auditors
may have difficulty evaluating their
part of the IMS when it’s (quite
properly) interwoven with other
parts of the system outside their
competence. In contrast, auditing
all elements of an IMS at the same
time requires an audit team
competent in all aspects of the
system and may be time-consuming
and demanding for the auditee.

- A negative culture or flaws in one
system area may unwittingly be
carried over to the others.

Note: a well-designed and
implemented IMS should be able to
overcome most of these problems. 



Before you finally decide to establish
an IMS, you need to complete the
following groundwork.
- Review the overall business case for

an IMS.
- Review the adequacy of existing

arrangements and the future needs
of each management system which
would form part of the IMS.

- Identify, for each element of the
IMS, the key competences required
in the people who will design and
continually improve the IMS
structure and contents, and in those
who will implement and operate it.

- Decide on the phasing and extent
of integration. It’s possible, for
example, to start to integrate at the
policy and strategic planning levels,
and also at ‘sharp end’ operational
procedures and systems. However,
you may wish to maintain separate
procedures in the short term for
specific tasks, such as energy
conservation, quality control
techniques, and statistical analysis
of health and safety performance

data. You’ll need to determine how
best to use existing health and
safety, environment and quality
management departments within
an integrated system.

- Consult widely throughout the
organisation. Many employees will
have extra work to do to implement
an IMS and their participation and
support is essential.

- Obtain the enthusiastic support of
top management for the IMS, and
their commitment that appropriate
resources will be made available.

- Study the recommendations of any
relevant industry-specific IMS
standards, and consider whether
you need to take external advice.

- Decide on the measurable criteria
that you’ll use to monitor and
review the effectiveness of the IMS,
and complete a baseline survey so
that you can readily assess future
changes. Such criteria should be
linked to the business case for an
IMS.
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4 The prerequisites for integration



Once you’ve decided in principle to
integrate your management systems,
the next step is to make some
decisions about what you want your
IMS to look like and how you’ll
introduce it as smoothly as possible.
- Choose an overall IMS model. If you

adopt the BS EN ISO 9000 series
approach, take care, because it’s
the least generic of the standards,
and doesn’t include explicit
consideration of risk assessment.
Some organisations have developed
quality systems that follow too
slavishly the sequences of topics
given in earlier versions of that
standard.

- Consider how to retain the integrity
and effectiveness of your existing
systems while you develop and
implement the new IMS. 

- Ask yourself whether you need to
pilot parts of the IMS to confirm
that they’re effective before you
introduce it.

- Investigate what organisational
change management processes and
skills you need to introduce the IMS
smoothly.

- Decide how you’re going to analyse
training needs and delivery to
ensure adequate competence.

- Plan how you’ll introduce a
continuing programme designed to
retain the commitment of everyone
involved.

Once you’ve laid the foundations of
your IMS, you need to make sure that:
- the impact of changes in standards,

regulations or good practice in one
element of the IMS has a positive,
or at least a neutral, effect on other
elements of the system

- you’re in a position to respond
constructively, eg via emergency
preparedness, to a potentially
significant failure (internal or
external) affecting one or more
parts of the system

- you have an efficient and robust
document management and
communication process to help
support continual improvement of
the combined system.
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In the past, many organisations
managed health and safety,
environmental performance and quality
reactively – they took few preventive
measures until something went wrong.
Subsequent action was limited to
preventing that specific undesired
event happening again. The
contemporary view is that
organisations should take a proactive
approach – they should identify and
control risks before they lead to an
undesired event. Such an approach is
in principle more effective, but also
more challenging. To be successful, this
approach demands the design and
implementation of robust management
systems that incorporate, among other
things, clear policies, procedures for
planning and implementing risk
assessments and controls, and suitable
arrangements for monitoring and
reviewing performance, leading to
continual improvement.

The 1990s saw the increasing use of
Total Quality Management as an
integrated approach to business
management. This was driven by
customer service values and continuous
improvement, rather than simply the
prevention of loss. This approach was
promoted in the Health and Safety
Executive’s original 1991 guidance on
health and safety management
(HS(G)65). Then, in 1997, the
European Foundation for Quality
Management (EFQM) produced a
benchmark for organisations to assess
their progress towards business
excellence.

There are approved standards for both
quality and environmental
management (the BS EN ISO 9000
series and 14000 series respectively)
and guides for occupational safety and
health management. These standards

and guides have compatible structures
and similar system requirements. The
chemical and maritime sectors have
also published criteria and guidance for
integrated management systems.
Additionally, the British Standards
Institution (BSI) has recognised the case
for introducing an IMS standard and
has produced framework guides, and
the EFQM also publishes an integrated
business model and offers audits
against it. 

The majority of IMS models consider
only quality, health and safety and
environment, but for some
organisations security and information
systems management is equally, or
more, important – so wider integration
may be desirable. In such cases there
are relevant standards which can be
included in the IMS, such as the
security and IT standard ISO 17799. In
2006, the BSI developed a publicly
available specification (PAS 99) of
common management system
requirements as a framework for
integration.

There are a number of holistic risk
management standards and guides,
such as:
- the Australia/New Zealand risk

management standard, AS/NZS
4360:1999

- the New Zealand standard ‘Risk
management for local government’,
SNZ HB 4360:2000

- the UK Audit Commission’s ‘Worth
the risk – improving risk
management in local government’

- A risk management standard
published in the UK by the IRM,
ALARM and AIRMIC. 

Also, the International Organization for
Standardization has proposed a new
international risk management
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standard (non-certificated), called
‘General guidelines for principles and
implementation of risk management’.
Risk management standards and
guides promote the concept that
specific risks should not be treated in
isolation, but considered in context and
in terms of their relationships with and
dependence on each other, as part of
an overall organisational risk profile.
Holistic risk management supports
decision making and resource
allocation at both strategic and
operational levels and aims to eradicate
or minimise the adverse effects of pure
and speculative risks that organisations
are exposed to. 

Stakeholders are increasingly
demanding that organisations
demonstrate effective corporate
governance and management of
significant risks. This has led to a
greater emphasis on public reporting of
performance. There are several
reporting standards, including:
- the Global Reporting Initiative

guidelines on sustainability
reporting

- the ‘Turnbull Report’, adopted by
the London Stock Exchange as
reporting guidance for FTSE-listed
companies

- SORP, a statement of recommended
practice for charities

- the operating and financial review
guidance by the Accounting
Standards Board for GB quoted
companies.

All these guides require organisations
to report publicly on how well they are
managing their significant business and
sustainability risks. An independently
certificated or verified IMS can help to
demonstrate to stakeholders that an
effective, holistic risk management
system is in place.



- Accounting Standards Board. Reporting
Standard 1: Operating and Financial
Review. ASB Publications, 2005.
www.frc.org.uk/Our-
Work/Publications/ASB/UITF-
Abstract-24-Accounting-for-start-
up-costs/Reporting-Statement-
Operating-and-Financial-
Review.aspx.

- Audit Commission. Worth the risk –
improving risk management in local
government. Audit Commission,
2001.

- American National Standard.
Occupational Health and Safety
Management Systems, ANSI/AIHA
Z10-2005. American Industrial
Hygiene Association, 2005.

- Boyle A. Health and safety: risk
management (third edition). IOSH,
2008.

- British Standards Institution.
Environmental management
systems. Specification with
guidance and use, BS EN ISO
14001:1996. BSI, 1996.

- British Standards Institution.
Occupational health and safety
management systems –
specification, OHSAS 18001:1999.
BSI, 1999.

- British Standards Institution. Quality
management systems –
Requirements, BS EN ISO
9001:2000. BSI, 2000.

- British Standards Institution. IMS:
The framework, Integrated
management systems series HB
10190:2001. BSI, 2001.

- British Standards Institution. IMS:
Implementing and operating,
Integrated management systems
series, HB 10191:2002. BSI, 2002.

- British Standards Institution.
Guidelines for quality and/or
environmental management
systems auditing, BS EN ISO
19011:2002. BSI, 2002.

- British Standards Institution. Guide
to achieving effective occupational
health and safety performance, 
BS 18004:2008. BSI, 2008.

- British Standards Institution.
Specification of common
management system requirements
as a framework for integration, PAS
99:2006. BSI, 2006.

- Charity Commission for England
and Wales. Accounting and
reporting by charities: statement of
recommended practice, 2005.
www.charity-commission.gov.uk.

- Chemical Industries Association.
Responsible Care management
systems guidance, RC127 (fourth
edition). CIA, 2003.

- Chemical Industries Association.
Links between the Responsible Care
management systems guidance and
self assessment and the business
excellence model, RC129 (second
edition). CIA, 2003.

- European Foundation for Quality
Management, www.efqm.org. 

- Global Reporting Initiative.
Sustainability reporting guidelines
on economic, environmental and
social performance. GRI, 2006.
www.globalreporting.org.

- Health and Safety Executive.
Successful health and safety
management, HSG65 (second
edition). HSE Books, 1997.
www.hseni.gov.uk/hsg65_
successful_h_s_management.pdf.

- Health and Safety Executive. Total
quality management and the
management of health and safety,
CRR 153. HSE Books, 1997.
www.hse.gov.uk/research/crr_pdf
/1997/crr97153.pdf. 

- Hyde P and Reeve P. Essentials of
environmental management (third
edition). IOSH, 2011.

- International Labour Organization.
Guidelines on occupational safety
and health management systems,
ILO-OSH 2001. International Labour
Office, 2001. 

- Institute of Directors and Health
and Safety Commission. Leading
health and safety at work, 2007.
www.iod.com/hsguide and 
www.hse.gov.uk/leadership.

- Institute of Risk Management,
ALARM and AIRMIC. A risk
management standard, 2002. Call
+44 (0)20 7709 9808 or email
enquiries@theirm.org.

- Organisation for Economic Co-
operation and Development.
Workshop on integrated
management of safety, health,
environment and quality: Seoul,
June 2001, report ENV/JM/MONO
(2002) 21. OECD, 2001.

- Organisation for Economic Co-
operation and Development.
Integrated management systems –
potential safety benefits achievable
from integrated management of
safety, health, environment and
quality, report ENV/JM/MONO
(2005) 15. OECD, 2005.

- Standards Australia and Standards
New Zealand. Risk management,
AS/NZS 4360:1999. SA/SNZ, 1999.

- Standards Australia and Standards
New Zealand. Occupational health
and safety management systems –
specification with guidance for use,
AS/NZS 4801:2001. SA/SNZ, 2001.

- Standards New Zealand. Risk
management for local government,
SNZ HB 4360:2000. SNZ, 2000.

- Turnbull N. 1999, Internal control:
guidance for directors on the
Combined Code. ICAEW, 1999.

Further reading
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Free IOSH guides
All of these are available free of charge
from www.iosh.co.uk/freeguides:
- Reporting performance: guidance

on including health and safety
performance in annual reports 

- Business risk management: getting
health and safety firmly on the
agenda

- Systems in focus: guidance on
occupational safety and health
management systems

- Making a difference: a basic guide
to environmental management for
OSH practitioners

- Promoting a positive culture: a
guide to health and safety culture.

Also, take a look at IOSH’s Risk
Assessment Routefinder at
www.ioshroutefinder.co.uk.
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More information from IOSH

http://www.ioshroutefinder.co.uk
http://www.iosh.co.uk/freeguides
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Abstract

Supervisors’ commitment to safety is critical for reducing workplace accidents and injuries. Active
safety leadership, defined by behaviours emphasising the importance of safety, encouraging employee
involvement, and challenging poor practices, has been shown to increase employees’ safety
compliance and voluntary participation in safety. However, little is known about the ways in which
these leadership behaviours may be promoted (ie their antecedents). The current research addressed
this issue by identifying the individual (human) and organisational factors that help or hinder
supervisors’ engagement in active safety leadership. The construction industry was chosen as the
research context as it consistently ranks among the most dangerous in terms of number of accidents
and injuries. To understand the antecedents of active safety leadership, data were collected through
focus groups (ngroups = 10; nsupervisors = 69) and a questionnaire survey (nsupervisors = 82; noperatives = 285). 

The results show that supervisors’ active safety leadership behaviours are directly related to role
autonomy (freedom to personally decide how to supervise operatives’ safety) and the number of
hours that supervisors spend on site with their operatives. Further, their leadership behaviours are
indirectly related to the level of support that supervisors receive from their colleagues and the
frequency of organisational constraints (eg subcontractor and foreign labour skills and attitudes).
Preliminary analyses suggest that supervisors’ engagement in active safety leadership is not influenced
by the extent to which they share a trade, company or national identity with their operatives. These
latter findings are tentative – especially with regard to nationality – as group sizes were relatively
small. 

In summary, the results suggest that supervisors’ active safety leadership is shaped by the context in
which they find themselves, rather than the individual qualities they possess. A supportive
environment, particularly among colleagues, is especially important for increasing supervisors’
feelings of role autonomy and consequently their engagement in active safety leadership behaviours. 
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Executive summary

Supervisors’ active safety leadership* (eg coaching employees on safety and encouraging employees to
raise safety concerns) has been shown to promote workplace safety. However, the way to increase
these leadership behaviours is unclear. With the exception of four studies that specifically focus on the
antecedents of safety leadership, in university science laboratories and through three case studies in
construction, no systematic safety research has been carried out in this specific area. 

To start to address this void, the current research aimed to identify the individual (human) and
organisational factors that affect supervisors’ active safety leadership. To this end, the research had a
number of secondary objectives:

• to explore supervisors’ perceptions of the factors that affect active safety leadership
• to measure the prevalence of these factors in construction and their relative importance in shaping

safety leadership 
• to examine the effects of supervisors’ shared identification with their operatives (as measured by

trade, company and nationality) on the supervisors’ active safety leadership behaviours.

These objectives were addressed over two phases:

1. Ten focus group exercises with 69 supervisors from the construction industry were carried out to
explore supervisors’ perceptions of the factors that affect active safety leadership. 

2. A questionnaire survey of 82 supervisors’ experiences of a range of individual and organisational
factors, and their engagement in safety leadership behaviours (as measured by their operatives 
(n= 285)), was conducted. Before the main survey, a pilot study was carried out with 13 safety,
occupational and social psychologists and practitioners, and 24 supervisor–operative triads. The
goal of the pilot study was to assess the psychometric properties of the tool before using it in the
main survey.

The results from both phases of the research showed a general consensus on the factors that have the
greatest impact on supervisors’ active safety leadership in the construction industry. The main factors
were found at an organisational level and related to:

• role autonomy (freedom to personally decide how to supervise operatives’ safety)
• support from colleagues on safety issues
• general organisational constraints (lack of information, personnel problems and so on)
• role conflict (being tasked with incompatible requests)
• the amount of time spent on site with operatives.

Of these factors, role autonomy had the strongest direct effect on supervisors’ engagement in active
safety leadership. Indirect influences came from organisational constraints and colleague support for
safety. Interestingly, preliminary analyses suggest that active safety leadership is not influenced by the
extent to which supervisors share the same trade, company or national identity with their team of
operatives. However, this finding is tentative – especially in regards to nationality – as group sizes
were relatively small. 

The results suggest active safety leadership may be understood as a balance between job resources
and job demands. When job demands (eg organisational constraints) are high and job resources (eg
colleague support, role autonomy) are low, supervisors are less likely to engage in active safety
leadership than when the opposite situation exists. 

At a practical level, these results suggest that organisations might benefit from directing their
resources towards increasing supervisors’ feelings of autonomy in their role – possibly through greater
involvement in the decision-making process or by empowering them to schedule work tasks and select
the methods used to perform tasks. At an academic level, the results imply that greater attention
might be given to contextualising leadership and considering the importance of situational factors.
While this is beginning to be recognised by some,1 the literature is still dominated by discussion of
individual antecedents.
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1 Introduction

1.1 Project background: context and aims

Setting the scene: the construction industry
Internationally and in Europe, the construction industry consistently ranks among the most
dangerous as measured through accidents and injuries. The latest official statistics for the UK show
that the construction industry had the highest number of fatal injuries of all the main industry
groups, with a total of 53 in the period 2008/09.2 Similarly, construction has the largest number of
fatalities reported for any of the industry sectors in the US,3 and European construction fatality rates
are more than twice the average of other sectors.4

Compared to other industries, construction is unusual in its complexity and characteristics.
Individuals working in this sector face greater physical demands and are readily exposed to
biological, chemical, ergonomic, noise, and machinery-related risk factors. In addition to specialist
plant, equipment and tools, the industry is defined by the existence of a highly mobile workforce with
differing skill levels,5 foreign labour,6 competing goals of productivity and safety,7 time pressures,
environmental variables (eg inclement weather), and differing leadership and management
hierarchies.8,9 Being project-based, the construction industry is a dynamic, ever-changing environment
that requires specific organisational structures to manage the demands of its wide-ranging activities
and varied personnel involved in projects.10 The competent organisation and management of
temporary work structures (work teams or gangs) is pivotal to the smooth running of projects.

Construction projects include the building of new structures and additions, modifications and
renovations of existing structures. These structures may be residential, commercial or industrial (the
latter including heavy and civil engineering projects such as bridges, roads, railways and tunnels).
Individual projects vary in size, duration and complexity. For instance, projects often involve many
design, construction and supplier organisations that need to work as interfunctional teams.11

Subcontractors are employed for specialist work (eg carpentry, plumbing, electrics) or on a ‘labour-
only’ basis and can account for as much as 90 per cent of the total value of a construction project.12

On some projects, the main operating company will merely act in a management capacity, while all
labour and specialist work is contracted to small or medium-sized construction companies. The
outsourcing of work and presence of subcontractors means that it is common to find decentralised
decision-making and diverse attitudes towards the completion of work and safety.

Work-related incidents cause significant costs to individuals, organisations and the economy (eg lost
working days). As well as the responsibility for the welfare of employees, construction companies
have a duty of care to members of the public who may be affected by construction work and put at
risk of accident and injury.13 Addressing safety in the construction industry is therefore both
important and complex.

In other industries, research has shown that workplace accidents may be reduced by supervisor
engagement in safety leadership behaviours.14–16 Recent findings from the construction industry support
this conclusion.17 These studies show that as supervisors become more active in leading safety (eg by
showing commitment to good safety, encouraging employees’ involvement in safety and challenging
poor safety), employees show a similar increase in the extent to which they engage in safe behaviours. 

However, despite the advantages associated with active forms of safety leadership, this style of
behaviour is not found consistently. A number of reasons have been suggested for this, but no
systematic research has been carried out to test the validity of these proposals empirically. The current
research aimed to address this by identifying and testing the relative influence of different antecedent
factors in promoting, or reducing, active safety leadership behaviours among construction
supervisors. In this report the term ‘active safety leadership’ is used to mean the proactive, energising
nature of these behaviours. In reality, behaviours are measured that are consistent with models of
safety-specific transformational leadership – a style of leadership shown to improve employee safety
in industry generally and construction specifically, and high quality leader–member exchanges. 

1.2 Project aim and objectives
The current project had the principal aim of identifying the range of factors that affect supervisors’
engagement in active safety leadership behaviours. Underlying this overall aim were a number of
secondary objectives:
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1 to explore supervisors’ perceptions of the factors that affect active safety leadership
2 to measure the prevalence and relative importance of these factors in a sample of construction

supervisors in the UK
3 to examine the effects of supervisors’ shared identification with their operatives (as measured by

trade, company and nationality) on the supervisors’ active safety leadership behaviours.

1.3 Significance of the project
The research seeks to identify the range of factors that help or hinder supervisors’ efforts to engage in
active safety leadership. Subsequently, it aims to identify which of these factors is likely to have the
biggest impact on supervisors’ behaviours, and which may produce the most significant change in
supervisors’ behaviours if targeted by organisational initiatives. In many ways, this research is similar
to work on group-level safety climate and consequently similar findings may be expected. However,
while leadership and group-level climate are related, they exist as distinct constructs, which may or
may not be influenced by the same factors. Therefore, it would be wise not to assume that the
findings from climate research automatically transfer to leadership, but instead to focus specifically
on leadership behaviours as the target of interest. 

1.4 Outline of the project
The research was carried out over two phases that combined qualitative and quantitative
methodologies. To inform these phases of data analysis, a review of the leadership and safety
literature was conducted to identify individual (human) and organisational factors that were likely to
be important in understanding supervisors’ leadership behaviours. The report begins by summarising
this review and proceeds to present and discuss the methods and findings of the two phases of data
collection.
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2 Literature review

2.1 Leadership theory
Leadership is a critical aspect of organisational life, contributing to improved manager–employee
relationships as well as increased motivation and performance.18 Considered a necessary tool for
competitive advantage, leadership includes establishing direction, aligning people, and motivating and
inspiring employees, which ultimately leads to organisational change.18,19

The most popular theory of leadership focuses on two styles of behaviour: transactional and
transformational.20 Transactional leadership is similar to management and is defined by an exchange
between the leader (manager) and the follower (employee), where both parties fulfil their roles and
receive something in return. Three dimensions of this style of leadership are: 

• contingent reward (leaders reward employees for approved behaviours and discipline behaviours
that are not approved of)

• active management by exception (monitoring of performance with intervention if necessary)
• passive management by exception (correction from the leader only when a problem arises). 

It is generally considered that leadership styles such as these, which focus on rewards or the threat of
their removal, suppress employees’ commitment to quality and productivity.21

Transformational leadership builds on a transactional approach and augments its influence on
employee behaviour.22,23 This style of leadership focuses on motivating, inspiring and encouraging
employees to improve their performance. In academic literature, transformational styles of leadership
are characterised by behaviours reflecting:

• idealised influence (articulating a vision for the future)
• inspirational leadership (aspiring to attain a realistic goal)
• intellectual stimulation (challenging assumptions and traditional methods)
• individualised consideration (awareness and support of employees’ needs). 

Translated, these relate to inspiring a vision of the future, role-modelling, fostering the acceptance of
group goals, demonstrating high performance expectations, providing socio-emotional support,
increasing employees’ awareness, and stimulating employees to think again about how work can be
performed.24

A body of literature supports the notion that transformational leadership is more proactive than other
forms of leading. It has been associated with a greater number of positive outcomes, such as
employee achievement and growth, empowerment, increased organisational commitment, high levels
of cohesion, and increased group level performance.21,25,26 Based on findings such as these, it is
reasonable to see why organisations might strive to attain this type of active – transformational –
leadership in their management.

2.2 Safety leadership 
In the domain of safety, leadership is concerned with the prevention of accidents, injuries and
fatalities by reducing employees’ unsafe behaviour. As with general leadership theory, safety
leadership is considered to be more effective if it is transformational and defined by coaching,
individualised consideration, support, and employee encouragement to raise safety suggestions and
concerns. Transformational leadership, and relationships defined by high quality exchanges between
supervisors and employees, have been shown to increase employees’ open communication about
safety, engagement in safe behaviours, safety commitment, and safety consciousness.15,17,27–32 These
outcomes are often attributed to the fact that transformational styles of safety leadership engender
trust and respect from employees, which support the associated positive outcomes. For simplicity, and
to reflect the proactive and energising nature of these styles of leadership, we use the term ‘active
safety leadership’ to refer to the behaviours listed above.  

The relationship between supervisors’ leadership styles and employees’ safety behaviour is well
established. However, the factors that promote active safety leadership are less clear. A search of the
safety literature identifies only four studies that explicitly and specifically test the factors that
promote safety leadership behaviours.33–36 Three of these studies focus on safety in university science
laboratories and show that safety leadership is influenced by the size of the organisation and work
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unit, accident experience of the leader and employees, age of the leader, and the leader’s training
experience.34–36 The fourth study uses a case study method to explore leadership styles used by
managers in the UK construction industry and shows that safety leadership is affected by the
employing company and the factor of time.33 Specifically, this study showed that directive
management styles were adopted with subcontracted employees as managers perceived that they had
less personal control in this area. This differed to the style used with employees of the main
contractor company, where managers were more concerned with motivation and participation and
adopted more active styles of leadership. Furthermore, managers adjusted their style depending on
time and urgency, employing more directive methods when time was short. 

These four studies identify a number of factors that may affect the way that leadership is managed in
the safety domain. However, their insight is limited by context (eg science laboratories) or method
and target (eg three case studies, managers). Research in other organisational domains and in safety
more generally has identified a number of factors that may affect leadership behaviours. Some of
these are different from those captured in the four studies above and some are the same. These two
fields of literature yield important knowledge about the antecedents of active safety leadership. The
following sections constitute an overview of the factors implicated by this literature in having an
affect on either general leadership or general safety behaviours.  

2.3 Antecedents of active safety leadership

2.3.1 Individual factors 
Individual antecedents of active leadership refer to the human contribution. The main factors
implicated in the general leadership and safety literature are: 

• personality
• emotional intelligence
• self-efficacy
• motivation
• experience.

See Appendix 1 for a full list of definitions. 

Personality 
A growing number of studies have emphasised the impact of personality on leadership behaviours.
These studies have shown that the traits of extraversion, neuroticism, openness, conscientiousness and
agreeableness are significantly related to active forms of leadership.37 Of the five traits, extraversion
shows the strongest relationship to active leadership and consistently emerges as a significant
antecedent. Openness, agreeableness, and conscientiousness also share a positive relationship with
active leadership, while neuroticism has a negative relationship.38,39 In simple terms, this research
suggests that individuals with high levels of extraversion, openness, conscientiousness and
agreeableness are more likely to engage in active leadership behaviours than those with high levels of
neuroticism.

Emotional intelligence 
Emotional intelligence (EI) is defined as people’s ability to use emotions (their own or others’) to
guide the thinking and actions of themselves and others. EI has been associated with effective
leadership in non-safety domains14,40 and more recently also in safety.41,42 Geller41 proposed that an
injury-free workplace requires leaders who have an awareness and control of their own emotions as
well as an understanding of other people’s emotions. Being aware of emotions allows a leader to
adapt his or her behaviour to diffuse a situation or to motivate employees to engage in safety.
Individuals high on EI are typically receptive to feedback, and actively encourage and praise safety.
These behaviours are also characteristic of active safety leadership, which partly explains the link
between the two. 

Locus of control 
The safety locus of control is concerned with an individual’s perception of his or her control over
external events in the safety domain.43 Individuals with an internal locus of control believe that
events, such as accidents, are under their control. Individuals with an external locus of control believe
that ‘accidents happen’ and are beyond their control. Applied to safety leadership, it is possible that a
high level of external locus of control will reduce active safety leadership behaviours, as a supervisor
with an external locus of control believes that he or she has little control over their environment. In
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contrast, a high level of internal locus of control may lead to an increase in safety leadership to
prevent injury. Closely coupled with internal locus of control is empowerment (the degree to which
someone believes that they can control their environment). Research shows that internal locus of
control is effective at promoting safety when the individual holds a high level of empowerment.44

Motivation
Motivation, defined broadly as a drive that energises and directs behaviour, has been linked to active
leadership behaviours.45,46 Two main classes of motivation relate to internal sources (eg intrinsic
pleasure) or external sources (eg reward or recognition for good safety).* Both types of motivation
have been implicated in general safety behaviours.47–49 In particular, extrinsic motivation is implicated
more strongly in safety compliance and intrinsic motivation is implicated more strongly in safety
participation and engagement behaviours. The latter finding is explained by the fact that individuals
intrinsically motivated by a task (ie they find the task pleasurable, enjoyable and a challenge) are
more likely to actively engage in it.44,50,51

Experience
Experience relates to the acquisition of a specific set of skills, job-relevant experience acquired
through training, and a sense of perspective acquired through time spent in an organisation and job.52

In the context of safety leadership, experience may relate to a specific job role (eg being a supervisor)
or a specific work context (eg construction). Of particular importance is the relevance of a leader’s
previously held positions and the ability of experiences gained in those positions to enhance their
technical and interpersonal skills. Research suggests that experience as a supervisor or in the
construction industry may affect active safety leadership. 

Accident exposure
Accident experience has been shown to affect leadership behaviours.36 This experience may relate to
accidents sustained personally or to witnessing someone else having an accident. Both types of
exposure increase active safety leadership as a means to prevent similar future incidents and
associated negative consequences. 

Self-efficacy 
Self-efficacy refers to an individual’s judgment about their own capability to achieve a certain task (eg
good safety) or maintain certain behaviours. Self-efficacy has been shown to influence the initiation,
intensity and persistence of a behaviour, thus affecting an individual’s involvement in a task and
governing whether they persist with the task in the face of obstacles.53 Applied to the domain of
safety, self-efficacy research suggests that a supervisor’s perception and judgment of their ability to
influence employees’ safety behaviours is likely to affect their motivation to engage in safety
leadership.54 Supervisors high in self-efficacy are more likely to engage in active safety leadership than
those low in self-efficacy, as a result of their assessment of their personal ability to succeed in
achieving this goal.

2.3.2 Organisational factors 
Compared to individual (human) antecedents of leadership, organisational (or contextual) factors
have received relatively little attention in the leadership literature.1,33,55 In the following sections, a
range of organisational factors that have been shown to influence supervisors’ engagement in active
leadership in other domains will be outlined. These include factors specific to a supervisor’s
responsibilities (eg overload and conflict) and those specific to the situation in which supervisors find
themselves (eg culture and structural features).

Role demands: overload and conflict
Role overload, defined as excessive work demands, has been related to a reduction in safety
behaviours29 and an increase in workplace injury.27,56 These findings are often attributed to the fact
that multiple demands increase a person’s complacency and risk-taking behaviours because of faulty
decision-making caused by cognitive strain. These demands are accelerated when time pressures
increase as individuals begin to rely on cognitive heuristics (mental shortcuts) to process information,
make decisions or avoid some of their responsibilities.57,58 In the case of safety leadership, these
shortcuts allow supervisors to continue on a task (eg production) but have a negative impact on their
engagement in safety. Therefore, when role overload is high, supervisors are less likely to actively
engage in safety and may be more likely to adopt a passive approach to leading safety.
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Role conflict refers to a lack of congruent expectations both within and between job roles.31

Compared to role overload, research is less conclusive regarding the impact of role conflict on safety.
It is generally accepted that being tasked with incompatible goals can negatively affect performance.
However, studies have shown that these negative effects can be reduced with high levels of role
autonomy59 (the extent to which a role allows an individual independence and discretion to schedule
work, make decisions and choose methods for task completion). When role autonomy is high, the
effects of role demands are lessened. However, when role autonomy is low, conflicting demands may
have a negative impact on performance. Similar results have been suggested for individual power,
where higher levels are related to more engagement in safety behaviour.60–63 This research suggests
that supervisors experiencing role conflict reduce their engagement in active safety leadership when
role autonomy is low, but not when it is high.

Situational constraints
Situational constraints are characteristics in the workplace that are beyond an individual’s control,
but directly affect their safety performance.64,65 Examples of situational constraints include poor
equipment, interruptions from colleagues, and incorrect or insufficient information. These constraints
may negatively affect supervisors’ ability to engage in active safety leadership because of their
tendency to direct attention towards other issues. In some respects, situational constraints may be
considered as an extra demand placed on supervisors, which further reduces their focus on safety.

Organisational support
Several studies have suggested that active forms of leadership are promoted by cultures categorised as
innovative and supportive because of the flexibility that they afford leaders to make decisions.66–68 In
the context of safety, a number of studies have shown that perceived organisational support for safety
has a positive influence on supervisory leadership (ie it increases active engagement), which increases
employees’ safety.69–71 These studies suggest that organisational (including management) support for
safety may facilitate active safety leadership among supervisors. 

Subcultures 
Research suggests that leadership behaviours are dependent, in part, on the characteristics of
employees. These characteristics may relate to employees’ skills and abilities or their attitudes and
values regarding safety. Research in the area of subcultures has shown that employees’ attitudes and
values are often fragmented and differ widely within organisations.72,73 This may result in more than
one leadership approach being used by a single supervisor. Two prominent subculture value systems
in the construction industry relate to migrant labour (or nationality) and subcontractors.

Migrant labour
National culture has been shown to affect safety attitudes and behaviours.74–76 These influences are
particularly prominent in the UK construction industry as a large percentage of the workforce is non-
British. As noted by Bust et al.,77 the composition of the construction workforce has changed from
comprising mostly Irish ‘navvies’ to including Poles, Lithuanians and citizens of other A8 countries
(the Eastern European countries which joined the EU in 2004). This change creates challenges for
supervisors in terms of active leadership because it brings with it differences in culture, language,
safety training, education and co-operation.78 It is possible that different nationalities, together with
their differences in attitudes, language and safety ethos, will call for different styles of leadership.
Mayo et al.,79 for example, found that leaders in heterogeneous groups rated their self-efficacy lower
than those in homogenous groups and were less likely to adopt active leadership behaviours that
focused on initiating change and inspiring followers. 

Subcontractors
As a group, subcontractors are more likely to suffer an injury or accident as they engage in more risk-
taking behaviour in response to a payment-by-results system. They typically work longer hours or
take safety shortcuts to achieve more output. When economic pressures are high, these behaviours are
intensified as subcontractors compete for work on a decreasing number of projects.80 Dwyer81 argued
that the disorganisation resulting from subcontracting (eg multiple subcontractors working together
laterally and vertically) is a major cause of injury. This is partly due to the ambiguity that
disorganisation creates for safety systems, for example in questions of who is responsible for
employees’ safety and how existing systems can be implemented within a fragmented workforce. This
creates problems for supervisors’ efforts to lead on safety, as they are unclear about which employees
they are responsible for and the level of power they have to shape their safety behaviours. 

Distance and contact
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A small number of studies have suggested that leadership behaviours may be influenced by the
physical distance and frequency of contact between supervisors and employees.82 Leaders in close
proximity to workers are more likely to use relational charisma (characteristic of styles akin to active
leadership) than leaders in more distant positions.83 Furthermore, Luria et al.84 found that employees’
visibility to supervisors increased the number of positive exchanges, which in turn promoted safety.
Collectively, these studies suggest that supervisors are more likely to employ active safety leadership
when they are in close proximity to employees and have frequent interaction with them.

In summary, the leadership and safety literatures suggest that supervisors’ active safety leadership is a
product of both individual and organisational factors. At an individual level, personality, motivation,
emotional intelligence and experience appear to be important. At an organisational level, cultural
attitudes, job demands and job resources are likely to play a role. 
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3 Project design

The aim of the current research project was to identify the factors that affect supervisors’ active safety
leadership behaviours. To this end, the project used a mixed-method approach of qualitative and
quantitative methodologies over two phases. 

3.1 Phase 1: focus groups
A qualitative method was used in Phase 1 of the project to explore the factors that supervisors
perceive to be strong influences on their safety leadership behaviours (Objective 1). This method has
several strengths and limitations:

• strengths: 
• focus groups provide a rich contextual understanding of an issue through first-hand accounts

of people’s experiences, thoughts, and feelings
• the researcher is present to aid discussion and probe any issues that require clarification
• context, relationships and processes can be documented

• limitations: 
• focus groups may be considered subjective
• they are open to the interpretation and bias of the researcher (researcher reflexivity)
• they often tap fewer issues than quantitative data because of their focus on depth rather than

breadth.

3.2 Phase 2: questionnaire survey 
A quantitative method was used in Phase 2 of the project to test and validate the findings from the
focus groups on a larger scale (see objectives 2, 3 and 4). 

• strengths: 
• questionnaires are relatively quick to administer on a large scale
• they are user-friendly to those in industry who are familiar with this method
• they are relatively objective in the conclusions they allow based on the analysis of

questionnaire responses

• limitations:
• questionnaires may generate biased responding if they are designed or administered poorly
• they often prevent elaboration on an issue
• the issues to be addressed are determined by the researcher.    

In both research phases, steps were taken to minimise the limitations associated with each
methodology. Details on these steps are documented in the methods section of each data collection
phase.

3.3 Ethical approval
In both phases of the project, ethical approval was gained from the University of Liverpool’s
Psychology Ethics Committee. This committee operates according to ethical guidelines set out by the
British Psychological Society.
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4 Focus group methodology

Focus groups were conducted with construction supervisors to explore their perceptions of factors
that influence – positively or negatively – active safety leadership behaviours (Objective 1). The exact
factors to be explored were not dictated by the researcher, but emerged naturally from discussions
with supervisors. 

4.1 Sample
The sample comprised 69 supervisors from 10 construction projects in the UK. The sample
represented eight contractor companies. The average working tenure of participants in the role of
supervisor was nine years (range: nine months–40 years). Of the 69 supervisors, one was female and
the remainder were male (which is characteristic of the industry). 

4.2 Data collection
The data were collected through semi-structured focus groups that took place in a private conference
room. The main objective of each focus group was to explore the factors that acted as barriers or
facilitators to active safety leadership, from the perspective of the supervisor. Following a short
discussion of what active safety leadership reflects, each supervisor was asked to note down the main
factors that helped or hindered engagement in these behaviours. These factors were then discussed by
the group, and probed and explored by the researcher. This process was effective for assessing
differences and similarities within the group, and the relative importance of different factors and
experiences in shaping safety leadership. Efforts were made to keep the questions as non-leading as
possible, which was achieved by avoiding the use of any questions that made reference to a specific
individual or organisational factor (unless this factor was raised by a supervisor).

The focus group discussions were recorded digitally and subsequently transcribed verbatim. Each
discussion lasted for an average of one hour and comprised six to ten supervisors from different
companies and trades. Each supervisor gave written informed consent to their participation and the
recording of focus groups. 

4.3 Data analysis 
A modified grounded theory approach was used to collate the data by using codes taken directly from
the transcripts and the literature. Two researchers agreed a definition for each code and these were
used to analyse each response given by a supervisor. A number of codes were used per response,
which made it possible to identify commonly occurring codes or themes. Coding in this way
facilitated the development of higher-order categories, which comprised codes that shared a common
theme (eg codes relating to support from management and colleagues were grouped as ‘social
support’). Whether supervisors presented these categories as factors that helped or hindered safety
leadership was noted. Two researchers agreed the coding* and higher-order categories. The main
themes emerged as key factors that affected supervisors’ engagement in active safety leadership. 
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5 Focus group findings

Analysis of the focus group data identified key factors that affect supervisors’ engagement in active
safety leadership. These reflect individual and organisational factors as detailed in Table 1. 

Table 1
Leadership
antecedents from
focus group
discussions
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Individual factors Organisational factors

Experience
Accident exposure
Habit
Motivation
Locus of control

Role demands
Role autonomy
Discipline procedures
Subcultures
Safety culture
Social support
Frequency of contact

The results of the focus groups showed that individual antecedents of active safety leadership were
discussed less frequently than organisational antecedents. Organisational factors are perhaps
considered more tangible and in this sense are easier to discuss and attribute meaning to.
Consequently, the relative weight given to these two groups may, in part, reflect a methodological
artefact. The individual and organisational factors deemed most important to supervisors’
engagement in active safety leadership are summarised below. Example quotations are given in
Appendix 2. 

5.1 Individual antecedents 
This section lists the individual (human) factors that were highlighted throughout the focus groups as
important influences on active safety leadership. Many of these factors mirror those documented in
the literature on general leadership and safety behaviours.  

Experience 
Of the individual factors affecting supervisors’ engagement in active safety leadership, experience –
both practical and interpersonal – was identified as important. Many supervisors commented that
experience in the industry had provided them with a set of skills that has helped them to relate to
employees (referred to as ‘operatives’ for the remainder of this discussion), gain respect from
operatives, develop high-quality supervisor–operative relationships and reduce risk. It was further
suggested that the effect of supervisors’ experience on active safety leadership may be moderated by
operatives’ age and experience. More specifically, experienced supervisors were more likely to engage
in active safety leadership if operatives were younger and less experienced than if they were older and
more experienced. 

Accident exposure 
Similar to findings reported in the literature,36 several supervisors discussed the effects of personal
experience of accidents on their safety leadership behaviour. Personal experience of an accident, or
witnessing an accident (very often involving an operative), was associated with increased engagement
in safety. Integral to these comments was the notion that accident exposure is effective at promoting
supervisors’ engagement in safety because it increases their safety awareness and subsequent
behaviours. This awareness seemed to be long-lasting, presumably as a result of the negative feelings
that accident exposure evokes. 

Habit 
Across several of the focus groups, supervisors referred to the influence of habit on their behaviour.
This was discussed in terms of ‘bad habits’ acquired from working in the industry for a long time
(some participants had 40 years’ experience). For some supervisors, this created difficulties in
adjusting to new ways of working and many mentioned reverting to habitual behaviour when under
pressure (eg deadlines or production targets). When this occurred, active engagement in safety
reduced, as did the consistency with which supervisors emphasised and recognised safety. 

Motivation 
There was an implicit suggestion that safety leadership behaviours are determined in part by the type
of drive that motivates supervisors’ behaviours. Discussions of ‘price work’ and performance
indicators highlighted the belief among some supervisors that some individuals may engage in



shortcuts (or allow their operatives to do so) to finish a job and receive a monetary reward. It was
also noted that organisational performance indicators that fail to recognise good safety and instead
focus on production may negatively affect some supervisors’ safety behaviours. These discussions
suggested that supervisors motivated by extrinsic sources were less likely to consistently engage in
active safety leadership. This is especially so when extrinsic pressures are powerful and/or emphasise
production over safety. The counter to this suggestion is that intrinsic motivation (ie engagement in
safety because it may be pleasurable and challenging) is likely to promote active safety leadership.

Locus of control 
It was suggested in several focus groups that locus of control affected active safety leadership. Several
supervisors discussed accidents and injury as things that ‘just happened’ or were natural for the
construction industry (‘it’s the nature of the beast’). Other supervisors commented that accidents
happen irrespective of supervision, as they are usually due to some unforeseen or unique event.
Attitudes such as these reflect an external locus of control for safety (eg a belief that supervisors
cannot control events such as accidents). These attitudes were often associated with more passive
forms of leadership.

5.2 Organisational antecedents 
A number of organisational factors emerged as significant influences on supervisors’ safety leadership
behaviours. Many of these factors reflect job demands (eg role conflict) or job resources (eg role
autonomy), as defined by various models.59 A number of additional factors also emerged at an
organisational level, which are discussed below.

Role demands
All the focus groups agreed that role demands had a significant impact on supervisors’ ability to
actively engage in safety leadership. In all focus groups, supervisors discussed the negative impact of:

• programme pressures
• balancing conflicting goals (eg getting the job done on time and getting it done safely)
• multiple responsibilities (eg supervising operatives on site, paperwork in the office, overseeing the

work of different trades).

The complex relationship between role demands and active safety leadership is summarised as
follows. An increase in pressures (time, budget and workload) and responsibilities (increased on-site
activity, office-based work, need to work alongside operatives) leads to feelings of role conflict
between production and safety. This increase in pressure results in decreased levels of active
supervision, including the ability to watch operatives, and a lack of co-ordination between trades.
Many supervisors reported feeling a need to cut corners to satisfy the multiple demands placed on
them.

An illustration of the role overload problems that supervisors experienced is provided by the process
of dealing with operatives with inadequate skills. Supervisors believed that they needed to spend more
time with these operatives, but that this was often not possible because of production and contract
pressures. This leads some supervisors to adopt a more directive leadership style or complete a task
themselves because it takes less time and effort. Completing a job personally places more strain and
role overload on the supervisor, which has a detrimental effect on their active engagement in leading
safety.

Consistent with the suggestions of others,56 the current study shows that supervisors believed that
having too many responsibilities leads to complacency and, consequently, personal unsafe behaviour
or shortcuts. While complacency places the supervisor at risk of an accident, it also sends a message
to operatives that safety is secondary to production. Furthermore, it can reduce operatives’
perceptions that supervisors consistently engage in active safety leadership. Central to these focus
group discussions was the feeling that supervisors’ performance was sometimes judged by meeting
production rather than safety targets. This implies that targets set by senior management have an
influence on supervisors’ level of active safety leadership.  

Role autonomy or control
A lack of role autonomy – or the inability to personally control the organisation or supervision of
work – was identified as a further influence on supervisors’ active safety leadership. Supervisors
frequently made reference to unworkable procedures and the problems of trying to implement safety
procedures on site. Non-workable procedures were highlighted as a hindrance to the easy completion

18 Conchie and Moon



of tasks and a reason for rule-bending by operatives. This created extra pressure on supervisors to
manage safety, but also created a personal conflict when trying to implement safety procedures that
supervisors themselves lacked a commitment to. Some supervisors believed that management could be
idealistic in their expectations of how work should be completed and the extent to which procedures
would be adhered to; this highlights the need for flexibility and a regard of specific contexts where
rules may need to be relaxed. In situations where supervisors have little autonomy over how jobs are
performed, active safety leadership was negatively affected by organisational constraints and
demands. However, when role autonomy was high, supervisors were likely to show greater
engagement in active leadership. This is partly due to the sense of greater responsibility for operatives’
safety engendered by greater role autonomy, but also to the fact that role autonomy lessens the
negative impact of role demands.

Disciplinary procedures 
Supporting the significance of role autonomy in active safety leadership, several of the focus groups
raised the notion that safety leadership styles were imposed in part by organisational procedures. This
was implied most strongly in relation to disciplinary procedures, which supervisors believed created
divisions and ill feeling among operatives and between operatives and supervisors. This was
particularly so for supervisors who preferred to adopt a consultative approach with operatives and to
discuss their unsafe behaviour. For these supervisors, the disciplinary system forced a style of
leadership that was different from their natural approach. More importantly, it forced a style of
leadership that was less active (in terms of coaching operatives) and more reactive. Although a few
supervisors agreed with the disciplinary system, they generally agreed that it should be used as a last
resort after talking to operatives in an informal, friendly way to establish why they were behaving
unsafely. For some supervisors, an informal discussion was used to justify the use of disciplinary
procedures to the operative. This combination of informal discussion and formal discipline explains
how active safety leadership is diluted (or reduced in frequency) by organisational factors. However,
all supervisors recognised that disciplinary procedures were designed to improve safety.

Social support
Supervisors consistently emphasised the importance of social support in promoting active safety
leadership. Social support was discussed in relation to the organisation, immediate managers and
colleagues. All supervisors believed that the co-operation and communication of all occupational
groups involved in the day-to-day running of construction projects helped them to actively supervise
safe working on site. Social support acted as a buffer against role demands in that high levels of
social support weakened the negative impact of role overload and conflict (eg multiple and sometimes
conflicting responsibilities) on supervisors’ active safety leadership. 

In all of the focus groups, supervisors agreed that having a supportive management team was crucial
in their efforts to show good leadership on safety. Supervisors believed that it was especially
important for managers to value and trust the supervisors’ experience and skills, which may be
different to those of office-based supervisors. In view of this, supervisors believed that inadequate
consultation between their group and management could result in reduced communication and
respect, and low-quality exchanges. Through role-modelling processes, it is possible that similar
behaviours are adopted by supervisors. This was partly implied in the connection the supervisors
made between the degree to which their safety is recognised and rewarded (eg through verbal praise)
and the degree to which they themselves engage in these behaviours. 

Of the different groups providing support, supervisors emphasised the importance of support from
their peers (ie other supervisors) in facilitating active safety leadership. The importance of both
professional and personal relationships was emphasised, and supervisors reported feeling at an
advantage for having long-term relationships with their colleagues. This contrasts with the
relationships between large and small subcontractor company management, where large
subcontractor company supervisors reported relatively less support from smaller company
management and associated difficulties of actively leading safety. The familiarity, trust and knowledge
that supervisors develop with colleagues from the same company does not develop with
subcontractor companies because of limited interaction, a lack of close proximity, and different
emphases placed on safety relative to production. 

Safety culture
Reference was made to the importance of the organisation’s safety culture in promoting active safety
leadership. Supervisors discussed efforts to increase safety awareness (and safety culture attitudes)
among all occupational groups, and referred to the positive impact of  a good safety culture on
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leadership. Positive safety cultures provide a supportive environment in which supervisors can
challenge unsafe behaviour and feel supported by the organisation. It also provides safety-specific
training, which complements experience to achieve high levels of engagement in safety through
education. Furthermore, it reduces the effects caused by role overload, which was a seen as a
significant barrier to leadership.

Subcultures
Supervisors referred to the role of subculture attitudes in influencing active safety leadership. More
specifically, they discussed the attitudes, mentality and personality of operatives in light of their own
approach to leading safety. Many supervisors spoke of operatives who have lax attitudes towards
safety, most notably those who are younger with less construction experience and those closer to
retirement age and hence less likely to adapt to new methods. Some operatives were described as
having ‘bad attitudes’ which affected supervisors’ ability to lead them on safety. The opinion that
operatives’ behaviour was fixed due to their nature or personality affected supervisors’ leadership
behaviours, as many acknowledged that they were unsure what to do in these circumstances. In these
situations, supervisors questioned their own power to influence operatives’ behaviour. In some
respects, these discussions reflect a sense of external locus of control, except that here, supervisors
believe they are powerless due to operatives’ attitudes rather than ‘fate’.

Supervisors identified foreign labour as having an influence on their ability to engage in active
leadership. They drew attention to differences in foreign operatives’ attitudes towards health and
safety. Some believed that these differences were due to cultural differences in the way that operatives
regarded risk and the ‘value of life’, and others related this to differences in the health and safety
procedures of companies in different countries. Similar to UK subcontractors, supervisors believed
that foreign operatives’ drive for monetary gain (caused through ‘price work’) creates barriers to their
ability to actively lead on good safety because foreign employees may resist changing their behaviour
to improve safety. An additional confounding factor in this relation was supervisors’ inability to
communicate with non-English-speaking operatives. This had a direct impact on their ability to
ensure safe working and a lack of certainty regarding foreign operatives’ understanding. 

Frequency of contact
The level of contact between supervisors and operatives affected safety leadership. Many supervisors
expressed dissatisfaction with the elements of their role that took them off site and away from
operatives. Supervisors stated that they could prevent unsafe behaviour if they spent the majority of
their time on site, being available and visible to operatives and actively leading them on safety. This
contact enables supervisors to identify risk-taking behaviours and breaches of rules, and to be on
hand to manage unpredicted events. Supervisors appeared to relate their presence on site to a missing
link in a chain of events that could lead to accidents. Furthermore, supervisors believed that it was
important to be on site in order to offer extra supervision where and when it was needed. This was in
relation to new or inexperienced operatives and in circumstances where operatives were working on
‘live’ sites. Supervisors believed that it was important for operatives to know their whereabouts,
indicating that visibility and availability was a factor important in the development of relationships
between them and their operatives. 

5.3 Conclusion 
The focus groups identified a number of individual and organisational factors that affect construction
supervisors’ engagement in active safety leadership. In the main, these factors are found at an
organisational level and relate to role demands and support.  Supervisors emphasised the impact of
role overload (caused by multiple responsibilities) and role conflict (caused by managing production
and safety) as factors that reduce their opportunity to engage in active safety leadership. The effects
of these factors are intensified by a lack of role autonomy, or control, that construction supervisors
report experience of. From the group discussions it was clear that a lack of autonomy manifested
itself as a lack of control over the approach to be taken when leading operatives on safety or
determining how jobs are carried out. One factor that was suggested as a way of moderating these
effects is social support. The importance of receiving support from direct managers, subcontractor
companies and, in particular, colleagues, was emphasised as a positive influence on the ability to
engage in active safety leadership. Supervisors also suggested that support from operatives through
positive safety culture attitudes and greater safety awareness facilitated their engagement in active
leadership behaviours. 

The findings from the focus groups were used together with the literature review to inform the
development of a questionnaire that defined Phase 2 of the study. The following sections outline the
development of the questionnaire and main survey results.
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6 Survey methodology

To test the prevalence of leadership antecedent factors in the construction industry, and to identify the
relative importance of these factors in predicting active safety leadership behaviours (objectives 2–4),
a survey was carried out. This phase had three stages, which related to questionnaire development,
pilot testing, and the main survey. 

6.1 Questionnaire development
The questionnaire was developed to measure the main antecedents of supervisors’ active safety
leadership. The exact factors to be included in the questionnaire were taken from the literature review
and focus groups findings. Existing measurement scales for potential inclusion in the questionnaire
were identified during the literature review. A scale was considered for inclusion if it was shown to be
reliable and valid, and if it had been used in a number of previous studies. Using existing scales was
particularly important for the individual factors of personality and emotional intelligence, as these
measures take a number of years to develop and refine. 

6.1.1 Measurement scales: active leadership and antecedent factors

Active safety leadership
Supervisors’ active safety leadership was measured using an extended version of the safety-specific
transformational leadership scale.27 This scale captures the leadership behaviours discussed by
supervisors during the focus groups, such as sharing a safety vision, encouraging operatives to get
involved in safety, and coaching. The scale has good reliability and validity, and correlates with
measures of safety performance.15,17 Responses were made on a five-point scale that ranged from
‘never engage in these behaviours’ (1) to ‘always’ (5). To control for method effects, this scale was
completed for each supervisor by their operatives (see below for more detail).

Personality
Five dimensions of personality that relate to extraversion, agreeableness, neuroticism,
conscientiousness and intellect were measured using the 20-item International Personality Item Pool
(IPIP) short-form questionnaire.85 The measure has good convergent validity, correlating significantly
with dimensions from the NEO-FFI, EPQ-R, and the Big Five Inventory.85–87 Responses were made on
a five-point scale that ranged from ‘very inaccurate’ (1) to ‘very accurate’ (5). 

Emotional intelligence
Emotional intelligence (the ability to use feelings and emotions to guide thinking and behaviour) was
measured using a shortened version of the Emotional Intelligence Scale.88,89 The scale comprises three
dimensions that relate to optimism and mood regulation, use of emotions, and appraisal of emotions.
Twelve items were taken from the original scale to tap these three dimensions (four items from each
dimension). Responses were made on a five-point scale that ranged from ‘very inaccurate’ (1) to ‘very
accurate’ (5). 

Self-efficacy
Self-efficacy (belief about one’s personal ability to achieve a goal) was measured using a newly
developed scale, which was created according to established guidelines.54 Questionnaire items were
developed to reflect supervisors’ personal confidence to influence operatives’ safety compliance, active
engagement in safety, prioritisation of safety, and general safety behaviours. Responses were made on
an 11-point confidence scale that ranged from ‘I cannot do it at all’ (0%) to ‘highly certain I can do
it’ (100%).

Locus of control
Safety locus of control (beliefs about whether accidents can be controlled or simply happen) was
measured using a shortened six-item version of the Safety Locus of Control Scale.43 This scale has
been used in a number of studies.43,90 Responses were made on a seven-point scale that ranged from
‘very strongly disagree’ (1) to ‘very strongly agree’ (7).

Safety motivation
Six dimensions of safety motivation were measured that relate to engaging in safety because it is: 

• intrinsically important
• a personal value
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• avoids punishment
• receives recognition from colleagues
• receives recognition from supervisors
• receives recognition from a manager. 

The items were developed for this study from comments made during the focus groups. Responses
were made on a five-point scale that ranged from ‘never’ (1) to ‘always’ (5).

Accident experience
Accident experience was measured by asking supervisors how often they have personally been
involved in, or witnessed, an accident or near miss while on site. Responses were both dichotomous
(yes/no) and continuous (number of personal/witnessed accidents). 

Role overload
Role overload (specifically, having too many tasks for the time available) was measured using items
from existing scales.60,91,92 Responses were made on a five-point scale that ranged from ‘never’ (1) to
‘always’ (5).

Role conflict
Role conflict was measured using items from the general role conflict scale.91 Responses were made
on a five-point scale that ranged from ‘never’ (1) to ‘always’ (5).

Role autonomy and control
Role autonomy was measured in relation to control over supervisory style (ie being able personally
to decide how to supervise operatives’ safety), and role control was measured specifically in
relation to control over risk (ie making jobs safer by contributing to risk assessments and method
statements). Items were taken from validated scales used in non-safety domains93–95 and adapted to
be specific to safety. Responses were made on a five-point scale that ranged from ‘never’ (1) to
‘always’ (5).

Organisational constraints
Organisational constraints were measured using an adapted version of the Organisational Constraints
Scale (OCS),65 which has been used in a number of studies.96–98 Twelve structural constraints, which
were identified during the focus groups as a negative influence on supervisors’ ability to fulfil their
role, were listed in the questionnaire. These include poor equipment and supplies, organisational rules
and procedures, and other personnel (eg operatives, management). Responses were made on a seven-
point scale that ranged from ‘never’ (1) through ‘less than once per month’ (3) to ‘several times per
day’ (7).

Safety support
Safety-specific support from colleagues and management was measured using an adapted version of
the general social support scale.99,100 The scale was both adapted to be specific to safety and extended
to include support from managers and supervisors as well as colleagues. Responses were made on a
seven-point scale that ranged from ‘very strongly disagree’ (1) to ‘very strongly agree’ (7).

Safety culture
Safety culture was measured using a validated short three-item scale.47 Responses were made on a
seven-point scale that ranged from ‘very strongly disagree’ (1) to ‘very strongly agree’ (7). 

Visibility
The visibility of supervisors to operatives, and consequently of operatives to supervisors, was
measured by asking how often supervisors are visible to their operatives on an average day, and how
many hours (on average) supervisors spend on site with their operatives. Responses to the visibility
question were made on a scale that ranged from ‘once’ (1) to ‘hourly’ (4).* 

Demographics
A number of demographic factors were measured, specifically supervisor’s age, nationality, trade,
length of time in the industry. This section also asked about the role of the supervisor, the number of
operatives they supervise, and their employing company.
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6.1.2 Measurement scales: active leadership validation

In addition to the main measurement scales, two sets of validation scales were included to test the
importance of active safety leadership for construction safety. These scales measured passive safety
leadership (which was expected to have a weaker (and negative) influence on operatives’ safety
behaviours compared to active safety leadership) and operatives’ safety behaviours (which were
expected to be positively related to active safety leadership). 

Passive safety leadership
Passive leadership behaviours (eg avoiding safety issues) were measured using a validated scale.15

Responses were measured on a five-point scale that ranged from ‘never engage in these behaviours’
(1) to ‘always’ (5). 

Operatives’ safety behaviours
Two main classes of operatives’ safety behaviours were measured that relate to safety compliance (eg
wearing personal protective equipment, complying with safety procedures) and discretionary safety
behaviours. Discretionary behaviours were grouped as affiliation (eg helping, looking out for the
safety of colleagues) and challenging (eg raising safety concerns, reporting workers who violate safety
procedures). Validated scales were used to measure these behaviours.101,102 These behaviours were
measured through operatives’ self-reporting on a five-point scale that ranged from ‘never engage in
these behaviours’ (1) to ‘always’ (5). 

6.2 Pilot study
Before the main survey, a pilot study was carried out to test the reliability and validity of the
questionnaire measures for the target population (first-line construction supervisors). This pilot study
had three parts: 

1 A sort task was used in which a sample (n= 13) of occupational, industrial and social psychology
practitioners and academics were asked to sort newly developed questions into their relative scale
(eg role autonomy, self-efficacy) using definitions that were provided.

2 A pilot survey was carried out with 24 supervisor–operative triads (eg 24 supervisors and 48
operatives) using the questionnaire. This was to allow for preliminary reliability and validity checks.

3 A group of supervisors and safety professionals were asked to comment on the content of the
questionnaire for clarity of meaning and appropriate word use.

6.2.1 Pilot study results
The pilot study showed that most scales were reliable and valid measures. A small number of
questionnaire items were identified as being vague, difficult to understand, or requiring extended
response options. These items were changed before the main survey. 

6.3 Main survey

6.3.1 Sample
The sample used in the main survey was taken from five construction sites in the north of England.
The survey was not confined to a single subcontractor company or a single trade, but included any
supervisor that met the inclusion criterion (ie was a first-line supervisor with operatives on site) and
was happy to participate in the survey. The inclusion criteria for operatives were that they reported to
a supervisor who also took part in the survey, and were happy to participate in the research. Where
possible, four operatives were surveyed per supervisor. When this was not possible (for example, if
the supervisor was responsible for fewer than four people), all operatives were given the opportunity
to participate in the survey. This resulted in two supervisors with one operative, eight supervisors
with two operatives, 21 supervisors with three operatives, and 51 supervisors with four operatives. In
total, 82 supervisors and 285 operatives participated in the survey.

6.3.2 Data collection
Supervisors and operatives were recruited through opportunity sampling; more simply, they were
taken from those available on site during the time of the survey. Both groups were approached and
asked to take part in a study on safety in construction. It was stressed that participation would be
confidential and anonymous, and information was also provided on the nature of the study and what
was required from their participation. On agreement to participate, supervisors and operatives were
asked to sign a consent form and were then given a questionnaire by one of the researchers to
complete on site (in a conference room) during work time. 
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Supervisors were asked to complete measures on all individual and organisational factors included in
the questionnaire. Operatives were asked to rate their own engagement in safe behaviours and the
extent to which their supervisor engaged in specific leadership behaviours. Using operative rather
than supervisor reports of leadership behaviours had the advantage of reducing social desirability
effects (eg supervisors over-reporting personal engagement in behaviours believed to be desirable) and
same-source bias (or mono-method bias). Same-source bias occurs when data on both ‘predictor’
variables (eg antecedent factors) and ‘outcome’ variables (eg leadership behaviours) are collected from
the same source, and as a result may lead to inflated measures of association between factors. Using a
separate source, such as operatives, of data on outcome variables has been advocated as one solution
to this potential problem.

Supervisors and operatives completed their questionnaires in separate rooms to ensure that responses
were honest and unbiased by the presence of the other group. A researcher was present during the
completion of questionnaires to clarify any ambiguity and to collect completed questionnaires.

6.3.3 Survey data analyses
All analyses were carried out using SPSS 17. Data screening was carried out using exploratory data
analysis (eg boxplots) and descriptive statistics (eg skewness values and z-scores). The scores used in
the main analyses were the average responses to the questions that comprised each measurement
scale.* The reliability of each scale was tested using item analysis and Cronbach’s alpha.
Comparisons between independent groups were achieved using t-tests (two groups) and Analysis of
Variance (multiple groups). Associations between measures were tested using Pearson correlations and
analyses identifying the strongest predictor of leadership were carried out using stepwise regression
analysis. Regression analysis identifies the factors that have the strongest effect on a criterion (in this
case supervisors’ safety leadership) when all other factors are controlled. In exploratory analyses,
such as this study, a stepwise method is regarded as a suitable approach. Unless specified, a two-tailed
test was applied to the results to interpret significant effects or differences. When specific predictions
were made, a one-tailed test was used. In all cases, a critical value of p< 0.05 was applied to the
interpretation of significant results. 
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7 Survey findings

Before the main analyses were conducted, the data were screened for missing values, normality and
outliers. This process showed that all measures were approximately normally distributed with no
significant outliers. Two of the 82 supervisors had more than 10 per cent missing data. These missing
values were non-randomly distributed throughout the data and so the two cases were deleted from all
analyses. In accordance with this, the responses from the two supervisors’ operatives (n= 8) were also
omitted. In total this left 80 supervisors and 277 operatives in the final sample.

7.1 Sample characteristics 

First-line supervisors
Of the 80 supervisors, 75 were male and two were female (three supervisors did not disclose their
gender). The average age of supervisors was 42.5 years (SD = 9.05; median = 43). The supervisors had
a combined average working tenure in the construction industry of 22 years (SD = 11.08; median =
22), and had worked in the role of supervisor for an average of 8.27 years (SD = 6.72; median = 6).
The sample of supervisors represented 41 companies, 27 trades, and seven nationalities (see Table 5
in Appendix 3). In summary, two companies (1 and 3) were over-represented in the sample, as were
joiners, bricklayers, heating installers, and British/English supervisors. 

Operatives
Of the 277 operatives, 258 were male and three were female (16 did not disclose their gender). The
average age of operatives was 36.3 years (SD = 11.03; median = 36). Operatives had a combined
average working tenure in the construction industry of 23.8 years (SD = 19.88; median = 20). The
average time that operatives had worked with their current supervisor was 9.6 months (SD = 23;
median = 3; range = 1 month to 6 years*). The sample of operatives represented 40 companies, 30
trades and seven nationalities (see Table 6 in Appendix 3). In summary, two companies 
(1 and 3) were over-represented in the sample, as were general operatives, electricians, pipe fitters,
and British/English operatives. 

7.1.1 Active safety leadership score
Supervisors’ engagement in active safety leadership was measured by up to four of their operatives.
To check the appropriateness of aggregating individual operative responses to a group level (ie of
combining responses into a single score), a within-group interrater reliability statistic, rwg,

103 was
calculated. The rwg statistic represents the degree of interrater agreement between members of a
group. In this case, members are operatives reporting to the same supervisor. Values for this statistic
range from 0.00 (no agreement) to 1.00 (complete agreement across members). A value of 0.70 is
often considered to be an acceptable level of agreement for aggregation. Across the 80 supervisor
groups, rwg ranged from 0.24 to 1.00. Although the mean rwg was 0.81, thus suggesting that
aggregation was appropriate, 11 groups had an rwg  of < 0.70. To ensure statistical robustness and
reliability of the main survey results, we omitted these 11 groups’ data from the main analyses.† The
reduced data set of 69 supervisors had a mean average rwg of 0.88.

7.2 Active safety leadership and operatives’ safety behaviours
The validity (or importance) of supervisors’ active safety leadership for construction safety was tested
in two ways. First, the leadership scores were correlated with operatives’ self-reported safety
behaviours to test whether a positive relationship existed. Second, the strength of these associations
was compared with those between passive leadership and operatives’ safety behaviours. Based on
existing research, it was expected that active safety leadership would have a stronger positive
influence on operatives’ safety behaviours when compared to the negative influence of passive safety
leadership. Given these expectations, a one-tailed test was used to interpret the results. 

Table 2 shows the statistical associations between operatives’ safety behaviours and supervisors’
safety leadership. An upward arrow indicates a positive association (ie as one factor increases, so
does the other) and a downward arrow indicates a negative association (ie as one factor increases, the
other decreases). The strength of these associations can fall in the range 0.00 ± 1.00. A value closer to
±1.00 indicates a strong association between two factors (eg leadership and operative behaviours) and
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a value closer to 0.00 indicates a weak relationship. The actual strength of the associations found in
the current data is presented next to the arrow.

Table 2
Association
between
operatives’ safety
behaviours and
supervisory
leadership
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Operative safety behaviour
Active

leadership
Passive

leadership

Safety compliance behaviours ↑ 0.64** ↓ –0.47**

Affiliation
behaviours

Helping (helping colleagues with safety) ↑ 0.63** ↓ –0.30**

Stewardship (behaving to benefit others’ safety) ↑ 0.66** ↓ –0.38**

Civic virtue (looking out for others’ safety) ↑ 0.52** ↓ –0.23*

Challenging
behaviours

Whistleblowing (reporting safety violations) ↑ 0.56**

Voice (raising concerns regarding safety) ↑ 0.67** ↓ –0.31**

Initiating change (making suggestions to improve safety) ↑ 0.65** ↓ –0.35**

Table 2 shows that supervisors’ active safety leadership is significantly and positively related to all
operative safety behaviours. It has the strongest positive relationship with operatives’ voice
behaviours (r= 0.67; p= 0.001) and stewardship (r= 0.66; p= 0.001), and the weakest relationship
with civic virtue behaviours (r= 0.52, p= 0.001). In contrast, passive safety leadership has a weaker
but in most cases significant negative relationship with operatives’ safety behaviours. Passive
leadership has the strongest negative association with safety compliance (r= –0.47, p= 0.001) and
stewardship (r= –0.38, p= 0.001).  

Regression analyses show that of the two types of safety leadership (which are negatively correlated: 
r= –0.68), active leadership is the strongest predictor of all operative safety behaviours and explains
27–47 per cent of the variation in these measures. These results emphasise the importance of supervisors’
active leadership behaviours in shaping operatives’ safety behaviours in the construction industry. 

7.3 Levels of active safety leadership 
The mean level of active safety leadership reported for supervisors on a five-point scale was 3.72 
(SD = 0.68). Analyses were carried out to test whether this level of engagement varied as a function of
supervisor demographics. In particular, differences were examined between supervisors grouped
according to their working tenure in the industry, their tenure in a supervisory role, the number of
operatives they supervise, their age and their trade. For ease of interpretation, the 28 trades
represented by the sample of supervisors were reduced to three groupings that reflect general building
(1), mechanical/electrical (2), and fit-out/finish (3). Analyses showed no significant differences
between the leadership scores of the different trades belonging to each group, thus supporting the
decision to aggregate the scores across trades in each group. The trades covered by each of these
groups are as follows:

• Group 1: banksman, bricklayer, carpenter, concrete, drainage, general operative, window fitter,
joiner, logistics, machine driver, plasterer, scaffolder, steel fixer, stores

• Group 2: engineer, electrician, heating, maintenance, mechanical, pipe fitter, plumber, sheet metal,
welder 

• Group 3: dry lining, flooring, insulator, painter, window insulator.

The levels of active safety leadership reported for supervisors grouped by demographic factor are
shown in Figures 1 to 4. In brief, the results show that the highest levels of active safety leadership
are reported for supervisors:

• with over 21 years’ experience in the industry 
• with 3–5 years’ experience in the role of supervisor
• with responsibility for more than 15 operatives
• aged 41–45
• working in trades in Group 3 (fit-out/finish). 

Note: Results based on one-tailed test. ↑ = positive association; ↓ = negative association. The figures next to
the arrows are the strength of associations (range 0.00 ± 1.00). ** p< 0.01; * p< 0.05.



However, while these groupings score relatively higher than others on measures of active safety
leadership, the differences between the groups are not statistically significant on any of the
demographic measures (ie p > 0.05). These results suggest that the extent to which supervisors engage
in active safety leadership is not determined by demographic characteristics. The other antecedents
that this research considered, which are outlined in the following sections, are individual and
organisational factors. 

7.4 Individual and organisational antecedents of active safety leadership 

Scale reliability
Before the main analyses of individual and organisational antecedents of active safety leadership were
conducted, the reliability of each measurement scale was estimated using Cronbach’s alpha. The
results (see Appendix 4) show that, with the exception of six scales, most measures have moderate to
excellent internal consistency (α> 0.60). Ten scales were identified as having one poorly fitting item.
These poorly fitting items were removed from their respective scales to improve reliability. Before
removing an item, both researchers checked that it could be interpreted as conceptually distinct from
the other items that comprised the scale. The six scales that retained their poor reliability related to
four dimensions of personality, a single dimension of emotional intelligence, and external locus of
control. Based on these low estimates, these scales were omitted from the main analyses. One
exception is external locus of control, which has been shown to have reliability estimates comparable
with those reported here.90 Consequently, external locus of control was retained in the main analyses. 

Descriptive statistics of the individual and organisational factors measured in the survey are
summarised in Sections 7.4.1 and 7.4.2. In Section 7.5 the relationship between these factors and
supervisors’ active safety leadership is tested. The main predictor of active safety leadership in the
sample surveyed is then tested. 

Figure 1
Active safety
leadership by
industry and
supervisory tenure
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Figure 2
Active safety
leadership by
number of
operatives

Figure 3
Active safety
leadership by age



7.4.1 Individual factors
Figures 5, 6 and 7 show average personality, emotional intelligence, self-efficacy, locus of control, and
motivation scores for supervisors. Table 3 documents supervisors’ accident experience. In summary,
the results show that:

• supervisors score highest on agreeableness (personality measure) and using emotions to shape
behaviour (emotional intelligence measure)

• supervisors report the most confidence (self-efficacy) in promoting safety compliance among
operatives, and the least (although by no means low) self-efficacy in getting operatives to prioritise
safety when production pressures are high

• supervisors agree that accidents can be avoided (internal locus of control) and disagree with the
notion that accidents are due to fate (external locus of control). Of the different forms of
motivation, supervisors agree most strongly that they try to maintain and improve safety because
they hold safety as a personal value and because it is intrinsically important to them (eg
challenging and interesting). They are least motivated by colleague recognition

• around half of the sample of supervisors have experienced an accident or near miss on site, or
have witnessed another person having an accident. The median number of personal accidents is 1
(range = 1–6) and the median number of personal near misses is 1 (range = 1–13). A significantly
smaller number of supervisors have witnessed a fatal accident on site (18 per cent), with most of
these supervisors reporting a single experience. (It was not clear from the data whether these fatal
accidents referred always to different events or in some cases to the same event.)
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Figure 4
Active safety
leadership by trade

Table 3
Supervisors’
reported accident
exposure

Accident measure
Agreement
frequency

%

Accident experience on site 28 41

Near-miss involvement on site 37 54

Witnessed a fatal accident on site 12 18

Witnessed someone else have an accident on site 40 60
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Figure 5
Supervisor
personality and
emotional
intelligence scores

Figure 6
Supervisors’ levels
of self-efficacy to
influence
operatives’ safety
behaviours
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7.4.2 Organisational factors
Figures 8, 9 and 10 show average levels of role demands and control, organisational structural
constraints, and support. In summary, the results show that:

• supervisors experience occasional role conflict and overload, but they frequently experience
control over their contribution to risk reduction and autonomy in the way that they lead on safety

• supervisors experience organisational constraints relatively infrequently. With the exception of
subcontractor and migrant workers’ safety attitudes and task information, other constraints occur
less than once monthly. The former constraints occur twice a month on average

• supervisors express positive attitudes towards receiving social support for safety, and about the
main contracting company’s safety culture (ie management commitment to safety)

• supervisors report that they are visible to their operatives several times a day, which correlates
with operatives’ ratings (r= 0.30). Operatives report a lower frequency of supervisor visibility,
which corresponds to the fact that supervisors are responsible for a number of operatives and so
may not be visible to all operatives at any one time.

7.4.3 Supervisor–operative alignment
To establish whether supervisors’ engagement in active safety leadership was affected by their degree
of shared company, nationality or trade identity with their operatives (ie group alignment), group
comparisons were carried out. Four levels of group alignment were compared: 

1. supervisors share a (company, trade, nationality) identity with all of their operatives 
2. supervisors share a (company, trade, nationality) identity with all but one of their operatives 
3. supervisors share a (company, trade, nationality) identity with only one of their operatives 
4. supervisors do not share a (company, trade, nationality) identity with any of their operatives.
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Figure 7
Average levels of
locus of control
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These four groups are labelled strong alignment (1), semi-strong alignment (2), weak alignment (3),
and no alignment (4). The level of active safety leadership in each condition is shown in Figure 11.
This shows the highest engagement in active safety leadership from supervisors with a shared
company and national identity with only one of their operatives (weak alignment), and those
supervising a group of operatives all from a different trade (no alignment). The levels reported across
all groups are relatively similar, with analyses showing no significant differences for company
alignment, F(3,68) = 0.44, p= 0.72; trade alignment, F(3,68) = 0.67, p= 0.57; or nationality alignment,
F(3,68) = 2.10; p= 0.11.

7.5 Correlates of active safety leadership
Correlation analysis was carried out to identify the individual and organisational factors to which
active safety leadership is significantly and directly related. The results show that supervisors’ active
safety leadership, as measured by operatives, has a positive association with supervisors’ reported role
autonomy (r= 0.26, p= 0.029) and the number of hours that supervisors spend on site with their
operatives (r= 0.24, p= 0.046). 

7.5.1 Significant predictors of active safety leadership
Regression analyses were carried out to identify the strongest direct and indirect predictors of
supervisors’ active safety leadership when all other factors are controlled. Before proceeding to the
results, an important caveat must be noted in connection with the use of the term ‘predict’ in this
section. All measures (antecedents and supervisors’ leadership behaviours) were collected at the same
time; therefore the term ‘predict’ should not be taken to mean that a given factor X caused the future
behaviour Y. Rather it should be interpreted as the factor that has the strongest association with the
behaviour, and which might be expected to produce the biggest change in supervisors’ active safety
leadership if it were altered. 

Direct predictors
A regression model was tested in which significant correlates of active safety leadership (role
autonomy and number of hours on site with operatives) were predictor variables and the active safety
leadership score was the criterion (outcome) variable. The results show that role autonomy is the only
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Figure 8
Frequency of role-
related experiences
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significant predictor of supervisors’ engagement in active safety leadership when both predictors are
considered together. Role autonomy explains 7 per cent of the variance in active leadership
behaviours. 

At a theoretical level, the small amount of variance accounted for by role autonomy suggests that
other variables, not measured in the survey, are affecting leadership behaviours. These may relate to
individual factors (such as personality dimensions, measured using reliable scales), or specific
measures of production pressure, such as the emphasis given to this by management. At a statistical
level, the relatively small percentage of variance may be due in part to the fact that role autonomy
and leadership were measured by different sources (ie supervisors and operatives respectively), which
is known to reduce the strength of associations and the ability of a predictor to explain an outcome
to a large percentage.

Indirect predictors
A second set of analyses was conducted to identify indirect predictors of active safety leadership.
Indirect predictors are factors that influence role autonomy, and consequently active safety leadership.
Factors that are significantly correlated with role autonomy are shown in Table 4. Upward arrows
indicate a significant positive association and downward arrows indicate a significant negative
association. The exact strength of the associations and level of significance is shown next to the
arrow. 

Figure 9
Frequency of
organisational
structural
constraints
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Table 4 shows a number of factors that are significantly associated with role autonomy. Of these
factors, a regression analysis shows that supervisors’ role autonomy is significantly predicted by
support from colleagues, β= 0.36, p= 0.01, and organisational constraints, β= –0.28, p= 0.02.
Support from colleagues increases supervisors’ feelings of role autonomy and organisational
constraints decrease supervisors’ feelings of role autonomy. Together, these two factors explain 26 per
cent of the variance in supervisors’ reported role autonomy. A diagram of the pattern of results
suggested by the regression analyses is presented in Figure 12. 
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Table 4
Association of role
autonomy with
antecedent factors

Antecedent Role autonomy

Individual factors

P: Intellect

EI: Mood regulation

EI: Using emotions

SE: General safety ↑ 0.37*

SE: Engagement in safety ↑ 0.37**

SE: Prioritise safety ↑ 0.37*

SE: Comply with safety ↑ 0.28*

External locus of control ↓ –0.29*

Internal locus of control ↑ 0.29*

M: Intrinsic motivation

M: Personal value

M: Colleague recognition

M: Supervisor recognition

M: Manager recognition

M: Punishment

Accident experience

Near-miss experience

Organisational factors

Role conflict ↓ –0.34**

Role overload

Role control (risk)

Role autonomy

Organisational constraints ↓ –0.38**

Safety support: colleagues ↑ 0.48**

Safety support: supervisors ↑ 0.47**

Safety culture ↑ 0.41**

Visibility

Note: Arrows indicate significant correlations. ↑ = positive
association; ↓ = negative association. The figures next to the
arrows are the strength of associations (range 0.00 ± 1.00). 
** p< 0.01; * p< 0.05.
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Figure 12
Pictorial
representation of
main results 

Colleague 
support

Organisational
constraints

Role
autonomy

Active safety
leadership



8 Discussion and conclusion

The aim of the research was to identify the factors that affect construction supervisors’ active safety
leadership behaviours (eg coaching operatives on good safety, encouraging operatives to voice their
concerns about safety, adopting a consultative rather than directive approach, and recognising and
praising good safety). The term ‘active safety leadership’ has been used for simplicity, and to reflect
the proactive and energising nature of these behaviours. In leadership theory, this style defines
transformational safety leadership and high quality supervisor–employee relationships.  

To address the main research aim, the research had several sub-objectives, which sought to: 

• explore supervisors’ perceptions of the factors that affect active safety leadership
• measure the prevalence of these factors in the construction industry
• establish the relative importance of these factors in shaping leadership behaviours
• test whether levels of active safety leadership are affected by the degree to which supervisors’

share a company, trade or national identity with their operatives. 

To achieve the research aim and sub-objectives, several supervisors were recruited from different
construction projects (primarily building and restoration) in the north of England to participate in
focus groups or an on-site survey. Each method focused on a number of individual (human) factors
(eg emotional intelligence, self-efficacy) and organisational factors (eg role demands, social support),
which previous theories suggested might have an impact on supervisors’ safety leadership behaviours.
In general, the two phases of data collection produced a consensus in factors that significantly
influence supervisors’ leadership behaviours. Some of these factors map onto findings reported in the
literature, while others do not. These findings are discussed in the following sections. 

8.1 Perceptions of leadership antecedents
Supervisors’ perceptions of the factors that affect active safety leadership were explored through a
number of focus groups. This allowed differences in perspectives and experiences between supervisors
from different trades and companies, and those with different supervisory experiences, to be identified
and explored. The results of these group discussions showed that despite the diversity in supervisor
characteristics, a general consensus existed in the perceptions of factors that have an important
influence on supervisors’ ability to engage in active safety leadership. 

Across all of the focus groups, supervisors emphasised the influence of organisational factors on
leadership behaviours. In particular, they stressed role demands (overload and conflict) and role
autonomy. In most cases, the problems of having high or low levels of these factors were emphasised.
For instance, supervisors stressed that multiple responsibilities (eg managing paperwork and on-site
activity), managing both production and safety, and having low levels of autonomy over the way that
operatives’ safety is supervised were seen as factors that hinder the ability to engage in active
leadership behaviours. Factors that were implicated as potential moderators of these negative effects
were support from operatives (in the form of positive safety attitudes and greater safety awareness)
and support from colleagues.  

Factors that were discussed relatively less frequently were found at an individual level. Supervisors
discussed the potential impact of accident exposure and its positive relationship with engagement in
safety. There was also the implication that active safety leadership was related to supervisor
motivation. It was suggested that supervisors motivated by monetary factors (eg price work) engaged
less in active safety leadership than those who held safety as a personal value. With the exception of
these two factors, and the influence of habitual behaviour, no other individual level factors emerged
with any salience during the focus groups. 

On the surface, the findings from the focus groups failed to support the dominant perception in the
leadership literature that individual factors play a main role in leadership behaviours. Analyses of the
focus group discussions suggest that safety leadership is more likely to be a product of the situational
demands placed on supervisors and their freedom to navigate their environment and the challenges it
poses. For the supervisors involved in the focus groups, situational factors played a stronger role in
shaping the frequency of their leadership behaviours than did their personal disposition. 

A closer inspection of the results, however, suggests that the relative prominence of organisational
factors may partly reflect the methodology used. More specifically, focus groups have the potential to
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evoke external rather than internal attributions of behaviour, especially when behaviours occur less
frequently than desired. Consequently, it is possible that the supervisors referred to tangible aspects of
organisational life as a reason for their engagement (or lack thereof) in active leadership behaviours.
This possibility was not controlled for in the focus groups, in keeping with the desire to make these
discussions as free-flowing as possible. However, it was a limitation that was addressed in the
questionnaire survey. Here, supervisors were asked to respond to a number of individual and
organisational measures. The fact that their operatives rated their leadership behaviours further
increased the objectivity in any associations that emerged. 

8.2 Main predictors of active safety leadership
The results of the survey offered support to the general findings from the focus groups.
Organisational factors emerged as more influential in shaping supervisors’ engagement in active safety
leadership than did individual factors. The immediate antecedents of supervisors’ engagement in
active safety leadership were their perceived role autonomy (freedom to control how they supervise
operatives) and the number of hours they spend on site with operatives. The latter finding is not a
new one,84 but emphasises the importance of frequent contact between supervisors and operatives in
encouraging active leadership. Through frequent contact, supervisors are able to develop relationships
with their operatives that encourage open communication and constructive criticism. Regular contact
also allows supervisors to identify operatives’ needs and coach them in these areas. 

The suggestion that an increase in contact between supervisors and operatives is associated with an
increase in supervisors’ engagement in active safety leadership poses potential challenges for the
industry. During the focus groups, supervisors discussed factors that reduce their time on site, in
particular paperwork associated with new policies, and the problems this creates for engaging in
active safety leadership behaviours. The implication in these discussions was that initiatives designed
to improve safety have the potential to harm safety if they require paperwork to be completed. The
conflict between paperwork and on-site activity was not explicitly explored in the questionnaire
survey and could be a focus of future research. More specifically, further work could focus on
whether a relationship between paperwork and leadership exists, and if so, what steps might be taken
to ensure that paperwork is completed more efficiently and with minimal impact on the time that
supervisors spend on site. 

Although important, the impact of contact between supervisors and operatives was secondary to the
importance of role autonomy. The results from the survey showed that role autonomy was the
strongest immediate antecedent of supervisors’ engagement in active safety leadership behaviours. As
supervisors perceive more control over how they supervise operatives, they show an increase in the
extent to which they engage in active safety leadership behaviours. The relationship between
autonomy and job involvement has been shown by others104,105 and may be explained through basic
psychological needs.  Autonomy is often presented as a basic psychological need, which, when
satisfied, leads to greater involvement in an activity.106,107 Individuals who can freely choose to pursue
an activity, and who can also master the activity and have significant support from others, are more
likely to engage in an activity as they find it intrinsically satisfying and enjoyable. When an activity
becomes externally driven (or controlled by external forces), an individual’s interest in it reduces and
so does their engagement in it. 

The current study showed support for this theory. In particular, the findings highlighted the
importance of autonomy and social support in supervisors’ engagement in an activity (specifically
leadership behaviours). The absence of any significant effect of competence is likely to be due to the
absence of an objective or subjective measure of this in the questionnaire survey. In relation to social
support, the results showed support from colleagues to be particularly important. Although
traditionally support and commitment from management has been implicated as the strongest
influence on workplace safety,108 emerging research is showing that an important role is played by
colleagues.71,109 The results of this research support this emerging conclusion. For the supervisors
involved in this study, colleague support for safety played a stronger role in shaping their perceived
role autonomy than support from their own managers. One possible explanation for this finding is
that supervisors interact more regularly with their colleagues than with senior management. As their
colleagues are responsible for teams that they work alongside, their support would be immediate,
necessary for the successful completion of tasks, and imperative to ensuring jobs are completed safely.
When this support is low, supervisors may experience this as an extra demand placed on them
(negotiating safety with colleagues or their operatives), which will reduce feelings of autonomy,
support and possibly the effort needed to inspire and motivate operatives to engage in safety. 
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A second, and somewhat weaker, influence on supervisors’ perceived role autonomy was the salience
of organisational constraints. Organisational constraints are characteristics in the workplace that are
often beyond an individual’s control but affect their behaviour – in this case, safety leadership. The
most frequent organisational constraints reported by the sample of supervisors involved in this
research were subcontractor and migrant employees’ safety attitudes and skills, and organisational
rules and procedures. These findings are consistent with documented research, which identifies these
two groups as having a strong, and often negative, impact on safety in construction.78 They also offer
some support to the focus group findings that procedures may reduce supervisors’ engagement in
active safety leadership. The main example of this that emerged from the focus groups concerned the
effects of disciplinary procedures. Other procedures that fall into this category (ie that are potentially
counterproductive to safety), are worthy of further investigation.  

While the current research identified significant correlates of active safety leadership, these were few
in number. Further, the results showed that the immediate antecedent of leadership accounted for only
a small percentage of the variance. While this finding should not reduce the importance attached to
this finding (as any increase in safety leadership is likely to bring improvements in workplace safety),
it does suggest that other factors, which were not captured in the survey but possibly emerged in the
focus group discussions, play an important role. Future research should seek to expand the measures
used in this study to offer more coverage. Potential areas include a specific measure of production
pressure, an objective measure of training received in a leadership and supervisory role, and more
reliable measures of personality and other individual factors (see below). 

8.3 Study limitations
The research reported here had a number of limitations that should be addressed. First, the
questionnaire survey relied on cross-sectional data that were largely the result of self-reporting. One
concern with this type of data is that ‘prediction’ in its truest sense cannot be established, as this
requires longitudinal data. The context of the current research (construction) makes longitudinal
studies difficult, because of the transient nature of the workforce and the large representation of
contractor company personnel. Although ‘prediction’ in its truest form could not be tested here, the
results of the correlation and regression analyses identified clear factors that have a relationship with
the frequency of supervisors’ engagement in active leadership behaviours. It is quite possible that
these same factors would emerge as significant influences in longitudinal studies, especially as role
autonomy has been shown in a number of other studies to be an immediate antecedent of behaviour. 

Second, the results identified a number of measurement scales that suffered from poor reliability.
These related to personality traits, emotional intelligence and, to a lesser extent, external locus of
control. While low levels of reliability have been reported for external locus of control in other
studies, measures of personality have been shown to perform reliably in other contexts. The reason
for their poor reliability in the current research is unclear. Future research would benefit from either
identifying and correcting the reason for these scales’ poor reliability, or identifying a more reliable
measure of personality for this sample. By doing this, it will be possible to have a more valid test of
the role of personality in construction supervisors’ safety leadership.  

Third, the study was conducted in the construction industry, which may limit the extent to which the
results may be generalised to other contexts. The fact that the results of this research share similarities
with those reported in the general literature adds some support to the probability that the results will
transfer to other industrial contexts. This is supported by the fact that the factors that were shown to
be the strongest predictors of leadership behaviours in this study (eg role autonomy, social support
and organisational constraints) are not unique to the construction industry.  

Fourth, and related to the third limitation above, the sample comprised mostly English employees and
supervisors, which may restrict the findings to this sample. Provisional results shown in this report
suggest that nationality did not affect safety leadership behaviours in a significant way. However, this
was based on only a small number of non-English participants, and consequently it should be
interpreted with caution. Future research would benefit from testing the effects of nationality on
active safety leadership and its antecedents in a sample where different nationalities are reliably and
more evenly represented.  

8.4 Conclusion
Overall, the research reported in this report suggests that the extent to which supervisors engage in
active safety leadership depends on their role autonomy and the number of hours they spend on site
with operatives. Role autonomy, the more important influence of the two, is promoted through

Promoting active safety leadership  39



colleague support and reduced by organisational constraints. Somewhat promising is the finding that
factors that increase role autonomy are more powerful influences than those that reduce it. The
implication of these findings for safety is that accidents may be reduced through the development of
environments defined by supportive colleague relationships. These types of relationship were
discussed in the focus groups as developing over a period of time. While this may be difficult to
achieve in the construction industry, owing to the transient workforce, it is a goal worth pursuing. 
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Appendix 1 – Definitions of terms

Accident experience Witnessing on-site accidents or personal involvement in accidents

Emotional intelligence (EI) Awareness and use of self and other emotions to guide behaviour
• Optimism/mood regulation Regulation of emotion in self and others; using emotion positively
• Utilisation of emotion Utilisation of emotion to solve problems 
• Appraisal of emotions Appraisal and expression of emotions in self and others 

Experience Measured in terms of number of years worked in the construction
industry and as a supervisor

Locus of control (LoC) Supervisors’ perceptions of their control over safety events
• Internal LoC Belief that events (eg accidents) are under individual control
• External LoC Beliefs that events (accidents) are due to chance or fate 

Extrinsic motivation Behaviour driven by external sources (eg pay, avoiding punishment)

Intrinsic motivation Behaviour driven internal sources (e.g., satisfaction, enjoyment)

Near miss Any incident that occurs which could have resulted in a person being
hurt or injured had the circumstances been slightly different

Organisational constraints Factors within the organisation which restrict the way supervisors
lead on safety, such as inadequate training, poor equipment or
supplies and inadequate help from others

Personality Individual traits and characteristics
• Extraversion Positive, ambitious, influential, values personal relationships, enjoys

change
• Neuroticism Negative future view, anxious, likely to attend to negative emotions
• Openness to experience Creative, imaginative and insightful
• Conscientiousness Disciplined, hard-working and with high levels of integrity 
• Agreeableness Co-operative, trustworthy and considerate to others 

Role autonomy Freedom to personally decide how to supervise operatives’ safety

Role conflict Different and incompatible demands placed on supervisors 

Role control (risk) Opportunity to determine methods that reduce risk (eg method
statements)

Role overload Excessive work demands placed on a supervisor

Safety compliance Complying with safety rules and procedures in order to maintain a
safe working environment

Safety culture Shared attitudes or values that the organisation holds about safety

Safety recognition Recognition from management or the organisation for good
performance on safety

Safety support – colleagues Support on safety issues from colleagues

Safety support – management Support on safety issues from management

Safety support – supervisors Support on safety issues from supervisors

Self-efficacy An individual’s belief in their ability to complete a task or engage in
a particular behaviour
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Subculture Subset of organisational groups who have shared sets of meanings
which may differ from the predominant organisational culture

Supervisor visibility Level of visibility (physical proximity and actual visibility) of
supervisors to operatives 
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Appendix 2 – Example quotations from focus groups

Experience It’s somebody who’s basically comes from the ground, learnt their
trade, worked with the lads, worked with various different trades,
you have a laugh with the lads. It’s just experience and with
experience you gain respect.... It’s all about respect, being a good
supervisor, good listener, good communicator. (FG1) 
Somebody with experience can minimise the risk, although they’re
not exactly doing it to the letter of the law; when you’ve got
experience you can minimise the risk. (FG7)

Accident exposure I think it’s actually when you see an accident right in front of you.
That’s one of the biggest things. (FG10)
It makes you more aware of the seriousness of it. I mean I’ve
watched a guy fall through a hole about 40 foot above and he
landed on the concrete just in front of me. And it makes sure that
you don’t stand on a piece of wood that’s covering a hole, well you
don’t stand on a piece of wood in case there’s a hole underneath it. It
does make you aware when you’ve seen a man with broken legs and
ribs. (FG2) 
I’ve seen two fatalities in this game, in this business. I was stood four
feet away from one of them when it happened, so it certainly
changed my life. (FG1)

Habit Like we’re the dinosaurs amongst us, who are used to doing it this
way. It’s very hard to change your habits. (FG2)

Role demands/role conflict The pressure you’re under of getting the job done. You may think
you’re the best safety man but if you’ve got someone roaring and
shouting at you to get the job done, there’s fines of x amount of
pounds coming your way, you’ll find some way of getting that job
done. (FG7) 
The closer you get to handover period, you find that everyone’s
getting pushed for time and rushing around and there’s more people
working in an area than there usually would be. And then that slows
things down and it can put pressure on, you know, whether it’s safe
now. (FG9)
Now with your health and safety, you’re doing everything right on
that, you’re doing well and that, that’s ... that’s grand. You’ll still get
shouted at for missing your programme. (FG10)

Role overload There’s a helluva lot of responsibility. I mean, when you’re the
supervisor, you’re the supervisor, you’re the nursemaid, you’re the
babysitter, you’re the trainer, you’re the guy that makes sure they’re
doing the job right, so you’re the specifier, virtually, you order the
materials, you’ve got to make sure they’re working with the right
gear, you’re the safety guy, you’re the manager, you’re the project
manager... (FG6)
You get to a point there where you have probably got 10 hats and
you only do the job 10 per cent as well as you should be doing it
because you have got that much to do. (FG2) 
I mean the responsibilities you’ve got far outweigh the amount of
men you look after. I think they put too much on one man for a job
this size. (FG9) 

Role autonomy See, a lot of senior management don’t realise and they don’t take into
account the actual way in which we work out on site, and some of
the things that come our way is absolutely ridiculous. (FG1) 
The chief engineer said: ‘You’re not doing it to the method
statement’ and I said: ‘I’ve done it to your method statement and it

Promoting active safety leadership  47



doesn’t work and doesn’t work safe – you have to amend your
method statement.’ This was because he’d just done a method
statement and sent it out and expected us to adhere to it. He hadn’t
asked the advice of the qualified. (FG9) 
Well a lot of it, if they’d asked the people that’s actually doing the
jobs for some assistance in timescales and planning, it would run a
lot better. (FG7)

Safety culture It’s coming more to the fore now isn’t it, health and safety? You
know, I mean years ago you never heard about it, but now it’s on a
weekly basis, something new comes up at meetings. Someone has to
take it seriously. (FG2) 
I think everyone’s attitude changes over time anyway. I mean the
more time goes on, new things come in and then you sort of realise
that, you know, the way you used to do a job five years ago is not
the way to do it, but that’s just about learning. (FG8) 
I mean we want everybody to go home at nights with no problems....
Alright, accidents do happen, but we don’t want to see them happen
and we do try to avoid it at all costs. (FG2)

Disciplinary procedures If your lads are working under you, you should be able to speak to
them, otherwise you shouldn’t be a supervisor and it’s as simple as
that. You shouldn’t need to issue them with cards. (FG1)
I think the most important thing we’re missing here is, with all these
rules and regulations, we’ve got to motivate these blokes... and
you’re getting all these rules and regulations, and rebelling against
them, and it’s just like, he’s making life harder for us because at the
end of the day, we’ve still got to be there, talk to them, motivate
them and get the job done. (FG5)
If you shout at them saying: ‘You’ve done wrong, there’s your card,
go for induction’ then, you know, they don’t understand what
they’ve done wrong. It’s about education. (FG10)
Basically you don’t need to go chucking these cards at people, unless
it’s an absolute lunatic or you just can’t get through to them, and
then, he wants to be gone for the health and safety of everyone else.
(FG1) 

Support I’ve got a project manager and whatever I decide he will back me
100 per cent and that’s what you need. (FG7) 
I think people appreciate what you do. They don’t often come up to
you and pat you on the back that often. They don’t say ‘Thanks for
pointing that out. Actually, yeah you’re right.’ (FG9)
I mean like myself, these two guys here, we have shared ups and
downs about everything haven’t we? In and out of work, you know
what I mean and it does make a big difference. So there is never sort
of, any barriers up, it makes a big difference, hell of a difference.
(FG1) 
You try and get on with everyone, I think. You know, I mean we all
work together here, and er, we’re all good friends… mostly
[laughter]. (FG2) 

Subcontractors The sub-contractor bases his day on how much he produces and how
much he can actually make in terms of financial reward, where we
tend to put health and safety as top priority which it is. (FG6)
So they want to get as much done in a day to make as much money
in a day and that supersedes anything including their own safety.
(FG6)
You are expecting your men to implement the same safety features
when there is a divide in the type of safety features that one
company use and the other lot use... and it’s whether they listen to
you when you tell ’em ’cos you’re not of their trades and they are
sub-contracted to some other part of the company. (FG1)
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Unfortunately it’s price work, so if they don’t do the work, they
don’t get paid, so they’re always in a rush, it’s like because they’re
rushing, because they’re not thinking. They’re not calm, accidents
happen, it’s got to be controlled. It’s harder for us to supervise, it’s
harder for us to say ‘whoa’, you know? (FG8) 

Foreign labour But I mean trying to communicate what you want them to do, how
you want them to do it, how you want them to go about it safely as
well and getting them to understand it. You know, sometimes you
can explain it to them and they might nod and agree, but... it’s that
question whether they have understood it or are they just nodding.
(FG10)
On my gang I’ve got quite a few foreign labour and that’s quite an
issue, there’s a language barrier. There’s nothing wrong with the
labour, it’s just the communication. (FG7) 
You shout to somebody who is up a scaffold that you know
something is going to hit him, and he’s waving his hands thinking
you’re being nice to him, you know. (FG2)

Operative characteristics I feel frustrated if I know for a fact that I’ve got somebody in a
position that somebody else put in that position, and I’ve got to
supervise them and I know they’re no good in that position. Then I
get frustrated because I’m fighting a losing battle. (FG9)
People with bad attitudes, you feel like you’re wasting time talking
to them, but you’ve still to keep going back and telling them. You
know it’s a complete waste of time, you still got to do it. (FG5) 
Operatives that are arrogant and they don’t want to learn. That
makes it very difficult. (FG10) 

Frequency of contact I think there’s perhaps too much time spent on the paperwork side of
safety and not enough time walking around site looking at what’s
going on – ’cos if you’re out there more, they won’t do such silly
things. (FG2) 
It stops you going around and seeing what’s happening on site. And
if you’re on site, then you can stop something going wrong. (FG2) 
I’ve got to sort, like, flit between all these jobs and the minute my
back’s turned, who’s to say that these guys are going to continue
working safely? (FG6)
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Appendix 3 – Demographic data

Table 5
Demographics
(company, trade,
nationality) of
supervisors
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Company Freq.
Valid
%

Trade Freq.
Valid
%

Nationality Freq.
Valid
%

5 1 1.4 Fixer 1 1.3 Australian 1 1.3

6 1 1.4 Rain screen 1 1.3 Canadian 1 1.3

7 1 1.4 Heating 1 1.3 Indian 1 1.3

11 1 1.4 Dry lining 1 1.3 Northern Irish 1 1.3

12 1 1.4 Insulator 1 1.3 Irish 2 2.6

13 1 1.4 Plasterer 1 1.3 Welsh 2 2.6

14 1 1.4 Flooring 1 1.3 English 17 21.8

15 1 1.4 Steel fixer 1 1.3 British 53 67.9

20 1 1.4 Carpenter 1 1.3 Missing 2 –

22 1 1.4 Drainage 1 1.3

23 1 1.4 Scaffold worker 2 2.5

26 1 1.4 Concrete 2 2.5

27 1 1.4 Cladding 2 2.5

31 1 1.4 Roofer 2 2.5

36 1 1.4 Painter 2 2.5

10 2 2.9 Window insulator 2 2.5

18 2 2.9 Logistics 2 2.5

29 2 2.9 Engineer 4 5.1

4 3 4.3 Mechanical 4 5.1

41 3 4.3 Pipe fitter 4 5.1

2 4 5.8 Plumber 4 5.1

3 17 24.6 General operative 5 6.3

1 21 30.1 Bricklayer 6 7.6

Missing 11 – Electrician 6 7.6

Joiner 8 10.1

Foreman 14 17.7

Missing 1 –



Table 6
Demographics
(company, trade,
nationality) of
operatives
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Company Freq.
Valid
%

Trade Freq.
Valid
%

Nationality Freq.
Valid
%

8 1 0.4 Mechanical 1 0.4 Jamaican 1 0.4

9 1 0.4 Carpenter 1 0.4 Kosovan 1 0.4

16 1 0.4 Steel metal 1 0.4 Albanian 1 0.4

41 1 0.4 Stores 1 0.4 Moldovan 1 0.4

30 1 0.4 Maintenance 1 0.4 Zimbabwean 1 0.4

34 1 0.4 Steel fixer 2 0.8 Irish 4 1.5

35 1 0.4 Welder 2 0.8 Polish 4 1.5

38 1 0.4 Insulator 3 1.1 Welsh 4 1.5

39 1 0.4 Flooring 3 1.1 Lithuanian 5 1.8

40 1 0.4 Logistics 3 1.1 Indian 7 2.6

21 2 0.8 Machine driver 3 1.1 English 109 40.1

28 2 0.8 Banksman 3 1.1 British 134 49.3

36 2 0.8 Window insulator 4 1.5 Missing 5 –

37 2 0.8 Heating 4 1.5

14 3 1.2 Engineer 5 1.9

15 3 1.2 Fixer 7 2.6

17 3 1.2 Dry lining 7 2.6

20 3 1.2 Cladding 8 3.0

7 4 1.6 Roofer 8 3.0

11 4 1.6 Painter 8 3.0

12 4 1.6 Fitter 8 3.0

13 4 1.6 Rain screen 10 3.7

18 4 1.6 Scaffold worker 11 4.1

19 4 1.6 Concrete worker 14 5.2

22 4 1.6 Plumber 16 6.0

23 4 1.6 Bricklayer 17 6.4

25 4 1.6 Joiner 22 8.2

27 4 1.6 Pipe fitter 23 8.6

31 4 1.6 Electrician 24 9.0

32 4 1.6 General operative 47 17.6

33 4 1.6

10 5 2.0

29 5 2.0

26 6 2.4

5 7 2.7

6 9 3.5

4 10 3.9

2 13 5.1

3 56 21.5

1 62 24.2

Missing 22 –



Appendix 4 – Reliability estimates of 
measurement scales

Table 7
Reliability estimates
of measurement
scales
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Factor Cronbach’s alpha

Individual
factors

Personality: extraversion 0.44

Personality: agreeableness 0.51*

Personality: conscientiousness 0.33*

Personality: neuroticism 0.42*

Personality: intellect 0.60*

Emotional intelligence: mood regulation 0.61

Emotional intelligence: using emotions 0.58*

Emotional intelligence: appraising others’ emotions 0.39*

Self-efficacy: general safety 0.70

Self-efficacy: engagement in safety 0.83

Self-efficacy: prioritising safety 0.78

Self-efficacy: complying with safety 0.72

Internal locus of control 0.64

External locus of control 0.45*

Motivation: intrinsic 0.65

Motivation: personal value 0.72

Motivation: recognition (supervisor) 0.78

Motivation: recognition (manager) 0.76

Motivation: punishment 0.62

Organisational 
factors

Role conflict 0.58*

Role control (risk) 0.68*

Role autonomy 0.79*

Role overload 0.81

Safety support: colleagues 0.87

Safety support: supervisors 0.94

Safety culture 0.93

Leadership
measures

Active leadership 0.84

Inactive (avoidant) leadership 0.73

NB: This table includes only those factors that are measured with a scale of items.
* These scales have had one item removed to improve internal consistency.
Bold figures indicate poor reliability.
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Abstract

Supervisors’ commitment to safety is critical for reducing workplace accidents and injuries. Active
safety leadership, defined by behaviours emphasising the importance of safety, encouraging employee
involvement, and challenging poor practices, has been shown to increase employees’ safety
compliance and voluntary participation in safety. However, little is known about the ways in which
these leadership behaviours may be promoted (ie their antecedents). The current research addressed
this issue by identifying the individual (human) and organisational factors that help or hinder
supervisors’ engagement in active safety leadership. The construction industry was chosen as the
research context as it consistently ranks among the most dangerous in terms of number of accidents
and injuries. To understand the antecedents of active safety leadership, data were collected through
focus groups (ngroups = 10; nsupervisors = 69) and a questionnaire survey (nsupervisors = 82; noperatives = 285). 

The results show that supervisors’ active safety leadership behaviours are directly related to role
autonomy (freedom to personally decide how to supervise operatives’ safety) and the number of
hours that supervisors spend on site with their operatives. Further, their leadership behaviours are
indirectly related to the level of support that supervisors receive from their colleagues and the
frequency of organisational constraints (eg subcontractor and foreign labour skills and attitudes).
Preliminary analyses suggest that supervisors’ engagement in active safety leadership is not influenced
by the extent to which they share a trade, company or national identity with their operatives. These
latter findings are tentative – especially with regard to nationality – as group sizes were relatively
small. 

In summary, the results suggest that supervisors’ active safety leadership is shaped by the context in
which they find themselves, rather than the individual qualities they possess. A supportive
environment, particularly among colleagues, is especially important for increasing supervisors’
feelings of role autonomy and consequently their engagement in active safety leadership behaviours. 
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Executive summary

Supervisors’ active safety leadership* (eg coaching employees on safety and encouraging employees to
raise safety concerns) has been shown to promote workplace safety. However, the way to increase
these leadership behaviours is unclear. With the exception of four studies that specifically focus on the
antecedents of safety leadership, in university science laboratories and through three case studies in
construction, no systematic safety research has been carried out in this specific area. 

To start to address this void, the current research aimed to identify the individual (human) and
organisational factors that affect supervisors’ active safety leadership. To this end, the research had a
number of secondary objectives:

• to explore supervisors’ perceptions of the factors that affect active safety leadership
• to measure the prevalence of these factors in construction and their relative importance in shaping

safety leadership 
• to examine the effects of supervisors’ shared identification with their operatives (as measured by

trade, company and nationality) on the supervisors’ active safety leadership behaviours.

These objectives were addressed over two phases:

1. Ten focus group exercises with 69 supervisors from the construction industry were carried out to
explore supervisors’ perceptions of the factors that affect active safety leadership. 

2. A questionnaire survey of 82 supervisors’ experiences of a range of individual and organisational
factors, and their engagement in safety leadership behaviours (as measured by their operatives 
(n= 285)), was conducted. Before the main survey, a pilot study was carried out with 13 safety,
occupational and social psychologists and practitioners, and 24 supervisor–operative triads. The
goal of the pilot study was to assess the psychometric properties of the tool before using it in the
main survey.

The results from both phases of the research showed a general consensus on the factors that have the
greatest impact on supervisors’ active safety leadership in the construction industry. The main factors
were found at an organisational level and related to:

• role autonomy (freedom to personally decide how to supervise operatives’ safety)
• support from colleagues on safety issues
• general organisational constraints (lack of information, personnel problems and so on)
• role conflict (being tasked with incompatible requests)
• the amount of time spent on site with operatives.

Of these factors, role autonomy had the strongest direct effect on supervisors’ engagement in active
safety leadership. Indirect influences came from organisational constraints and colleague support for
safety. Interestingly, preliminary analyses suggest that active safety leadership is not influenced by the
extent to which supervisors share the same trade, company or national identity with their team of
operatives. However, this finding is tentative – especially in regards to nationality – as group sizes
were relatively small. 

The results suggest active safety leadership may be understood as a balance between job resources
and job demands. When job demands (eg organisational constraints) are high and job resources (eg
colleague support, role autonomy) are low, supervisors are less likely to engage in active safety
leadership than when the opposite situation exists. 

At a practical level, these results suggest that organisations might benefit from directing their
resources towards increasing supervisors’ feelings of autonomy in their role – possibly through greater
involvement in the decision-making process or by empowering them to schedule work tasks and select
the methods used to perform tasks. At an academic level, the results imply that greater attention
might be given to contextualising leadership and considering the importance of situational factors.
While this is beginning to be recognised by some,1 the literature is still dominated by discussion of
individual antecedents.
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1 Introduction

1.1 Project background: context and aims

Setting the scene: the construction industry
Internationally and in Europe, the construction industry consistently ranks among the most
dangerous as measured through accidents and injuries. The latest official statistics for the UK show
that the construction industry had the highest number of fatal injuries of all the main industry
groups, with a total of 53 in the period 2008/09.2 Similarly, construction has the largest number of
fatalities reported for any of the industry sectors in the US,3 and European construction fatality rates
are more than twice the average of other sectors.4

Compared to other industries, construction is unusual in its complexity and characteristics.
Individuals working in this sector face greater physical demands and are readily exposed to
biological, chemical, ergonomic, noise, and machinery-related risk factors. In addition to specialist
plant, equipment and tools, the industry is defined by the existence of a highly mobile workforce with
differing skill levels,5 foreign labour,6 competing goals of productivity and safety,7 time pressures,
environmental variables (eg inclement weather), and differing leadership and management
hierarchies.8,9 Being project-based, the construction industry is a dynamic, ever-changing environment
that requires specific organisational structures to manage the demands of its wide-ranging activities
and varied personnel involved in projects.10 The competent organisation and management of
temporary work structures (work teams or gangs) is pivotal to the smooth running of projects.

Construction projects include the building of new structures and additions, modifications and
renovations of existing structures. These structures may be residential, commercial or industrial (the
latter including heavy and civil engineering projects such as bridges, roads, railways and tunnels).
Individual projects vary in size, duration and complexity. For instance, projects often involve many
design, construction and supplier organisations that need to work as interfunctional teams.11

Subcontractors are employed for specialist work (eg carpentry, plumbing, electrics) or on a ‘labour-
only’ basis and can account for as much as 90 per cent of the total value of a construction project.12

On some projects, the main operating company will merely act in a management capacity, while all
labour and specialist work is contracted to small or medium-sized construction companies. The
outsourcing of work and presence of subcontractors means that it is common to find decentralised
decision-making and diverse attitudes towards the completion of work and safety.

Work-related incidents cause significant costs to individuals, organisations and the economy (eg lost
working days). As well as the responsibility for the welfare of employees, construction companies
have a duty of care to members of the public who may be affected by construction work and put at
risk of accident and injury.13 Addressing safety in the construction industry is therefore both
important and complex.

In other industries, research has shown that workplace accidents may be reduced by supervisor
engagement in safety leadership behaviours.14–16 Recent findings from the construction industry support
this conclusion.17 These studies show that as supervisors become more active in leading safety (eg by
showing commitment to good safety, encouraging employees’ involvement in safety and challenging
poor safety), employees show a similar increase in the extent to which they engage in safe behaviours. 

However, despite the advantages associated with active forms of safety leadership, this style of
behaviour is not found consistently. A number of reasons have been suggested for this, but no
systematic research has been carried out to test the validity of these proposals empirically. The current
research aimed to address this by identifying and testing the relative influence of different antecedent
factors in promoting, or reducing, active safety leadership behaviours among construction
supervisors. In this report the term ‘active safety leadership’ is used to mean the proactive, energising
nature of these behaviours. In reality, behaviours are measured that are consistent with models of
safety-specific transformational leadership – a style of leadership shown to improve employee safety
in industry generally and construction specifically, and high quality leader–member exchanges. 

1.2 Project aim and objectives
The current project had the principal aim of identifying the range of factors that affect supervisors’
engagement in active safety leadership behaviours. Underlying this overall aim were a number of
secondary objectives:
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1 to explore supervisors’ perceptions of the factors that affect active safety leadership
2 to measure the prevalence and relative importance of these factors in a sample of construction

supervisors in the UK
3 to examine the effects of supervisors’ shared identification with their operatives (as measured by

trade, company and nationality) on the supervisors’ active safety leadership behaviours.

1.3 Significance of the project
The research seeks to identify the range of factors that help or hinder supervisors’ efforts to engage in
active safety leadership. Subsequently, it aims to identify which of these factors is likely to have the
biggest impact on supervisors’ behaviours, and which may produce the most significant change in
supervisors’ behaviours if targeted by organisational initiatives. In many ways, this research is similar
to work on group-level safety climate and consequently similar findings may be expected. However,
while leadership and group-level climate are related, they exist as distinct constructs, which may or
may not be influenced by the same factors. Therefore, it would be wise not to assume that the
findings from climate research automatically transfer to leadership, but instead to focus specifically
on leadership behaviours as the target of interest. 

1.4 Outline of the project
The research was carried out over two phases that combined qualitative and quantitative
methodologies. To inform these phases of data analysis, a review of the leadership and safety
literature was conducted to identify individual (human) and organisational factors that were likely to
be important in understanding supervisors’ leadership behaviours. The report begins by summarising
this review and proceeds to present and discuss the methods and findings of the two phases of data
collection.

Promoting active safety leadership  9



2 Literature review

2.1 Leadership theory
Leadership is a critical aspect of organisational life, contributing to improved manager–employee
relationships as well as increased motivation and performance.18 Considered a necessary tool for
competitive advantage, leadership includes establishing direction, aligning people, and motivating and
inspiring employees, which ultimately leads to organisational change.18,19

The most popular theory of leadership focuses on two styles of behaviour: transactional and
transformational.20 Transactional leadership is similar to management and is defined by an exchange
between the leader (manager) and the follower (employee), where both parties fulfil their roles and
receive something in return. Three dimensions of this style of leadership are: 

• contingent reward (leaders reward employees for approved behaviours and discipline behaviours
that are not approved of)

• active management by exception (monitoring of performance with intervention if necessary)
• passive management by exception (correction from the leader only when a problem arises). 

It is generally considered that leadership styles such as these, which focus on rewards or the threat of
their removal, suppress employees’ commitment to quality and productivity.21

Transformational leadership builds on a transactional approach and augments its influence on
employee behaviour.22,23 This style of leadership focuses on motivating, inspiring and encouraging
employees to improve their performance. In academic literature, transformational styles of leadership
are characterised by behaviours reflecting:

• idealised influence (articulating a vision for the future)
• inspirational leadership (aspiring to attain a realistic goal)
• intellectual stimulation (challenging assumptions and traditional methods)
• individualised consideration (awareness and support of employees’ needs). 

Translated, these relate to inspiring a vision of the future, role-modelling, fostering the acceptance of
group goals, demonstrating high performance expectations, providing socio-emotional support,
increasing employees’ awareness, and stimulating employees to think again about how work can be
performed.24

A body of literature supports the notion that transformational leadership is more proactive than other
forms of leading. It has been associated with a greater number of positive outcomes, such as
employee achievement and growth, empowerment, increased organisational commitment, high levels
of cohesion, and increased group level performance.21,25,26 Based on findings such as these, it is
reasonable to see why organisations might strive to attain this type of active – transformational –
leadership in their management.

2.2 Safety leadership 
In the domain of safety, leadership is concerned with the prevention of accidents, injuries and
fatalities by reducing employees’ unsafe behaviour. As with general leadership theory, safety
leadership is considered to be more effective if it is transformational and defined by coaching,
individualised consideration, support, and employee encouragement to raise safety suggestions and
concerns. Transformational leadership, and relationships defined by high quality exchanges between
supervisors and employees, have been shown to increase employees’ open communication about
safety, engagement in safe behaviours, safety commitment, and safety consciousness.15,17,27–32 These
outcomes are often attributed to the fact that transformational styles of safety leadership engender
trust and respect from employees, which support the associated positive outcomes. For simplicity, and
to reflect the proactive and energising nature of these styles of leadership, we use the term ‘active
safety leadership’ to refer to the behaviours listed above.  

The relationship between supervisors’ leadership styles and employees’ safety behaviour is well
established. However, the factors that promote active safety leadership are less clear. A search of the
safety literature identifies only four studies that explicitly and specifically test the factors that
promote safety leadership behaviours.33–36 Three of these studies focus on safety in university science
laboratories and show that safety leadership is influenced by the size of the organisation and work
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unit, accident experience of the leader and employees, age of the leader, and the leader’s training
experience.34–36 The fourth study uses a case study method to explore leadership styles used by
managers in the UK construction industry and shows that safety leadership is affected by the
employing company and the factor of time.33 Specifically, this study showed that directive
management styles were adopted with subcontracted employees as managers perceived that they had
less personal control in this area. This differed to the style used with employees of the main
contractor company, where managers were more concerned with motivation and participation and
adopted more active styles of leadership. Furthermore, managers adjusted their style depending on
time and urgency, employing more directive methods when time was short. 

These four studies identify a number of factors that may affect the way that leadership is managed in
the safety domain. However, their insight is limited by context (eg science laboratories) or method
and target (eg three case studies, managers). Research in other organisational domains and in safety
more generally has identified a number of factors that may affect leadership behaviours. Some of
these are different from those captured in the four studies above and some are the same. These two
fields of literature yield important knowledge about the antecedents of active safety leadership. The
following sections constitute an overview of the factors implicated by this literature in having an
affect on either general leadership or general safety behaviours.  

2.3 Antecedents of active safety leadership

2.3.1 Individual factors 
Individual antecedents of active leadership refer to the human contribution. The main factors
implicated in the general leadership and safety literature are: 

• personality
• emotional intelligence
• self-efficacy
• motivation
• experience.

See Appendix 1 for a full list of definitions. 

Personality 
A growing number of studies have emphasised the impact of personality on leadership behaviours.
These studies have shown that the traits of extraversion, neuroticism, openness, conscientiousness and
agreeableness are significantly related to active forms of leadership.37 Of the five traits, extraversion
shows the strongest relationship to active leadership and consistently emerges as a significant
antecedent. Openness, agreeableness, and conscientiousness also share a positive relationship with
active leadership, while neuroticism has a negative relationship.38,39 In simple terms, this research
suggests that individuals with high levels of extraversion, openness, conscientiousness and
agreeableness are more likely to engage in active leadership behaviours than those with high levels of
neuroticism.

Emotional intelligence 
Emotional intelligence (EI) is defined as people’s ability to use emotions (their own or others’) to
guide the thinking and actions of themselves and others. EI has been associated with effective
leadership in non-safety domains14,40 and more recently also in safety.41,42 Geller41 proposed that an
injury-free workplace requires leaders who have an awareness and control of their own emotions as
well as an understanding of other people’s emotions. Being aware of emotions allows a leader to
adapt his or her behaviour to diffuse a situation or to motivate employees to engage in safety.
Individuals high on EI are typically receptive to feedback, and actively encourage and praise safety.
These behaviours are also characteristic of active safety leadership, which partly explains the link
between the two. 

Locus of control 
The safety locus of control is concerned with an individual’s perception of his or her control over
external events in the safety domain.43 Individuals with an internal locus of control believe that
events, such as accidents, are under their control. Individuals with an external locus of control believe
that ‘accidents happen’ and are beyond their control. Applied to safety leadership, it is possible that a
high level of external locus of control will reduce active safety leadership behaviours, as a supervisor
with an external locus of control believes that he or she has little control over their environment. In

Promoting active safety leadership  11



contrast, a high level of internal locus of control may lead to an increase in safety leadership to
prevent injury. Closely coupled with internal locus of control is empowerment (the degree to which
someone believes that they can control their environment). Research shows that internal locus of
control is effective at promoting safety when the individual holds a high level of empowerment.44

Motivation
Motivation, defined broadly as a drive that energises and directs behaviour, has been linked to active
leadership behaviours.45,46 Two main classes of motivation relate to internal sources (eg intrinsic
pleasure) or external sources (eg reward or recognition for good safety).* Both types of motivation
have been implicated in general safety behaviours.47–49 In particular, extrinsic motivation is implicated
more strongly in safety compliance and intrinsic motivation is implicated more strongly in safety
participation and engagement behaviours. The latter finding is explained by the fact that individuals
intrinsically motivated by a task (ie they find the task pleasurable, enjoyable and a challenge) are
more likely to actively engage in it.44,50,51

Experience
Experience relates to the acquisition of a specific set of skills, job-relevant experience acquired
through training, and a sense of perspective acquired through time spent in an organisation and job.52

In the context of safety leadership, experience may relate to a specific job role (eg being a supervisor)
or a specific work context (eg construction). Of particular importance is the relevance of a leader’s
previously held positions and the ability of experiences gained in those positions to enhance their
technical and interpersonal skills. Research suggests that experience as a supervisor or in the
construction industry may affect active safety leadership. 

Accident exposure
Accident experience has been shown to affect leadership behaviours.36 This experience may relate to
accidents sustained personally or to witnessing someone else having an accident. Both types of
exposure increase active safety leadership as a means to prevent similar future incidents and
associated negative consequences. 

Self-efficacy 
Self-efficacy refers to an individual’s judgment about their own capability to achieve a certain task (eg
good safety) or maintain certain behaviours. Self-efficacy has been shown to influence the initiation,
intensity and persistence of a behaviour, thus affecting an individual’s involvement in a task and
governing whether they persist with the task in the face of obstacles.53 Applied to the domain of
safety, self-efficacy research suggests that a supervisor’s perception and judgment of their ability to
influence employees’ safety behaviours is likely to affect their motivation to engage in safety
leadership.54 Supervisors high in self-efficacy are more likely to engage in active safety leadership than
those low in self-efficacy, as a result of their assessment of their personal ability to succeed in
achieving this goal.

2.3.2 Organisational factors 
Compared to individual (human) antecedents of leadership, organisational (or contextual) factors
have received relatively little attention in the leadership literature.1,33,55 In the following sections, a
range of organisational factors that have been shown to influence supervisors’ engagement in active
leadership in other domains will be outlined. These include factors specific to a supervisor’s
responsibilities (eg overload and conflict) and those specific to the situation in which supervisors find
themselves (eg culture and structural features).

Role demands: overload and conflict
Role overload, defined as excessive work demands, has been related to a reduction in safety
behaviours29 and an increase in workplace injury.27,56 These findings are often attributed to the fact
that multiple demands increase a person’s complacency and risk-taking behaviours because of faulty
decision-making caused by cognitive strain. These demands are accelerated when time pressures
increase as individuals begin to rely on cognitive heuristics (mental shortcuts) to process information,
make decisions or avoid some of their responsibilities.57,58 In the case of safety leadership, these
shortcuts allow supervisors to continue on a task (eg production) but have a negative impact on their
engagement in safety. Therefore, when role overload is high, supervisors are less likely to actively
engage in safety and may be more likely to adopt a passive approach to leading safety.
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Role conflict refers to a lack of congruent expectations both within and between job roles.31

Compared to role overload, research is less conclusive regarding the impact of role conflict on safety.
It is generally accepted that being tasked with incompatible goals can negatively affect performance.
However, studies have shown that these negative effects can be reduced with high levels of role
autonomy59 (the extent to which a role allows an individual independence and discretion to schedule
work, make decisions and choose methods for task completion). When role autonomy is high, the
effects of role demands are lessened. However, when role autonomy is low, conflicting demands may
have a negative impact on performance. Similar results have been suggested for individual power,
where higher levels are related to more engagement in safety behaviour.60–63 This research suggests
that supervisors experiencing role conflict reduce their engagement in active safety leadership when
role autonomy is low, but not when it is high.

Situational constraints
Situational constraints are characteristics in the workplace that are beyond an individual’s control,
but directly affect their safety performance.64,65 Examples of situational constraints include poor
equipment, interruptions from colleagues, and incorrect or insufficient information. These constraints
may negatively affect supervisors’ ability to engage in active safety leadership because of their
tendency to direct attention towards other issues. In some respects, situational constraints may be
considered as an extra demand placed on supervisors, which further reduces their focus on safety.

Organisational support
Several studies have suggested that active forms of leadership are promoted by cultures categorised as
innovative and supportive because of the flexibility that they afford leaders to make decisions.66–68 In
the context of safety, a number of studies have shown that perceived organisational support for safety
has a positive influence on supervisory leadership (ie it increases active engagement), which increases
employees’ safety.69–71 These studies suggest that organisational (including management) support for
safety may facilitate active safety leadership among supervisors. 

Subcultures 
Research suggests that leadership behaviours are dependent, in part, on the characteristics of
employees. These characteristics may relate to employees’ skills and abilities or their attitudes and
values regarding safety. Research in the area of subcultures has shown that employees’ attitudes and
values are often fragmented and differ widely within organisations.72,73 This may result in more than
one leadership approach being used by a single supervisor. Two prominent subculture value systems
in the construction industry relate to migrant labour (or nationality) and subcontractors.

Migrant labour
National culture has been shown to affect safety attitudes and behaviours.74–76 These influences are
particularly prominent in the UK construction industry as a large percentage of the workforce is non-
British. As noted by Bust et al.,77 the composition of the construction workforce has changed from
comprising mostly Irish ‘navvies’ to including Poles, Lithuanians and citizens of other A8 countries
(the Eastern European countries which joined the EU in 2004). This change creates challenges for
supervisors in terms of active leadership because it brings with it differences in culture, language,
safety training, education and co-operation.78 It is possible that different nationalities, together with
their differences in attitudes, language and safety ethos, will call for different styles of leadership.
Mayo et al.,79 for example, found that leaders in heterogeneous groups rated their self-efficacy lower
than those in homogenous groups and were less likely to adopt active leadership behaviours that
focused on initiating change and inspiring followers. 

Subcontractors
As a group, subcontractors are more likely to suffer an injury or accident as they engage in more risk-
taking behaviour in response to a payment-by-results system. They typically work longer hours or
take safety shortcuts to achieve more output. When economic pressures are high, these behaviours are
intensified as subcontractors compete for work on a decreasing number of projects.80 Dwyer81 argued
that the disorganisation resulting from subcontracting (eg multiple subcontractors working together
laterally and vertically) is a major cause of injury. This is partly due to the ambiguity that
disorganisation creates for safety systems, for example in questions of who is responsible for
employees’ safety and how existing systems can be implemented within a fragmented workforce. This
creates problems for supervisors’ efforts to lead on safety, as they are unclear about which employees
they are responsible for and the level of power they have to shape their safety behaviours. 

Distance and contact
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A small number of studies have suggested that leadership behaviours may be influenced by the
physical distance and frequency of contact between supervisors and employees.82 Leaders in close
proximity to workers are more likely to use relational charisma (characteristic of styles akin to active
leadership) than leaders in more distant positions.83 Furthermore, Luria et al.84 found that employees’
visibility to supervisors increased the number of positive exchanges, which in turn promoted safety.
Collectively, these studies suggest that supervisors are more likely to employ active safety leadership
when they are in close proximity to employees and have frequent interaction with them.

In summary, the leadership and safety literatures suggest that supervisors’ active safety leadership is a
product of both individual and organisational factors. At an individual level, personality, motivation,
emotional intelligence and experience appear to be important. At an organisational level, cultural
attitudes, job demands and job resources are likely to play a role. 
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3 Project design

The aim of the current research project was to identify the factors that affect supervisors’ active safety
leadership behaviours. To this end, the project used a mixed-method approach of qualitative and
quantitative methodologies over two phases. 

3.1 Phase 1: focus groups
A qualitative method was used in Phase 1 of the project to explore the factors that supervisors
perceive to be strong influences on their safety leadership behaviours (Objective 1). This method has
several strengths and limitations:

• strengths: 
• focus groups provide a rich contextual understanding of an issue through first-hand accounts

of people’s experiences, thoughts, and feelings
• the researcher is present to aid discussion and probe any issues that require clarification
• context, relationships and processes can be documented

• limitations: 
• focus groups may be considered subjective
• they are open to the interpretation and bias of the researcher (researcher reflexivity)
• they often tap fewer issues than quantitative data because of their focus on depth rather than

breadth.

3.2 Phase 2: questionnaire survey 
A quantitative method was used in Phase 2 of the project to test and validate the findings from the
focus groups on a larger scale (see objectives 2, 3 and 4). 

• strengths: 
• questionnaires are relatively quick to administer on a large scale
• they are user-friendly to those in industry who are familiar with this method
• they are relatively objective in the conclusions they allow based on the analysis of

questionnaire responses

• limitations:
• questionnaires may generate biased responding if they are designed or administered poorly
• they often prevent elaboration on an issue
• the issues to be addressed are determined by the researcher.    

In both research phases, steps were taken to minimise the limitations associated with each
methodology. Details on these steps are documented in the methods section of each data collection
phase.

3.3 Ethical approval
In both phases of the project, ethical approval was gained from the University of Liverpool’s
Psychology Ethics Committee. This committee operates according to ethical guidelines set out by the
British Psychological Society.
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4 Focus group methodology

Focus groups were conducted with construction supervisors to explore their perceptions of factors
that influence – positively or negatively – active safety leadership behaviours (Objective 1). The exact
factors to be explored were not dictated by the researcher, but emerged naturally from discussions
with supervisors. 

4.1 Sample
The sample comprised 69 supervisors from 10 construction projects in the UK. The sample
represented eight contractor companies. The average working tenure of participants in the role of
supervisor was nine years (range: nine months–40 years). Of the 69 supervisors, one was female and
the remainder were male (which is characteristic of the industry). 

4.2 Data collection
The data were collected through semi-structured focus groups that took place in a private conference
room. The main objective of each focus group was to explore the factors that acted as barriers or
facilitators to active safety leadership, from the perspective of the supervisor. Following a short
discussion of what active safety leadership reflects, each supervisor was asked to note down the main
factors that helped or hindered engagement in these behaviours. These factors were then discussed by
the group, and probed and explored by the researcher. This process was effective for assessing
differences and similarities within the group, and the relative importance of different factors and
experiences in shaping safety leadership. Efforts were made to keep the questions as non-leading as
possible, which was achieved by avoiding the use of any questions that made reference to a specific
individual or organisational factor (unless this factor was raised by a supervisor).

The focus group discussions were recorded digitally and subsequently transcribed verbatim. Each
discussion lasted for an average of one hour and comprised six to ten supervisors from different
companies and trades. Each supervisor gave written informed consent to their participation and the
recording of focus groups. 

4.3 Data analysis 
A modified grounded theory approach was used to collate the data by using codes taken directly from
the transcripts and the literature. Two researchers agreed a definition for each code and these were
used to analyse each response given by a supervisor. A number of codes were used per response,
which made it possible to identify commonly occurring codes or themes. Coding in this way
facilitated the development of higher-order categories, which comprised codes that shared a common
theme (eg codes relating to support from management and colleagues were grouped as ‘social
support’). Whether supervisors presented these categories as factors that helped or hindered safety
leadership was noted. Two researchers agreed the coding* and higher-order categories. The main
themes emerged as key factors that affected supervisors’ engagement in active safety leadership. 
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5 Focus group findings

Analysis of the focus group data identified key factors that affect supervisors’ engagement in active
safety leadership. These reflect individual and organisational factors as detailed in Table 1. 

Table 1
Leadership
antecedents from
focus group
discussions
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Individual factors Organisational factors

Experience
Accident exposure
Habit
Motivation
Locus of control

Role demands
Role autonomy
Discipline procedures
Subcultures
Safety culture
Social support
Frequency of contact

The results of the focus groups showed that individual antecedents of active safety leadership were
discussed less frequently than organisational antecedents. Organisational factors are perhaps
considered more tangible and in this sense are easier to discuss and attribute meaning to.
Consequently, the relative weight given to these two groups may, in part, reflect a methodological
artefact. The individual and organisational factors deemed most important to supervisors’
engagement in active safety leadership are summarised below. Example quotations are given in
Appendix 2. 

5.1 Individual antecedents 
This section lists the individual (human) factors that were highlighted throughout the focus groups as
important influences on active safety leadership. Many of these factors mirror those documented in
the literature on general leadership and safety behaviours.  

Experience 
Of the individual factors affecting supervisors’ engagement in active safety leadership, experience –
both practical and interpersonal – was identified as important. Many supervisors commented that
experience in the industry had provided them with a set of skills that has helped them to relate to
employees (referred to as ‘operatives’ for the remainder of this discussion), gain respect from
operatives, develop high-quality supervisor–operative relationships and reduce risk. It was further
suggested that the effect of supervisors’ experience on active safety leadership may be moderated by
operatives’ age and experience. More specifically, experienced supervisors were more likely to engage
in active safety leadership if operatives were younger and less experienced than if they were older and
more experienced. 

Accident exposure 
Similar to findings reported in the literature,36 several supervisors discussed the effects of personal
experience of accidents on their safety leadership behaviour. Personal experience of an accident, or
witnessing an accident (very often involving an operative), was associated with increased engagement
in safety. Integral to these comments was the notion that accident exposure is effective at promoting
supervisors’ engagement in safety because it increases their safety awareness and subsequent
behaviours. This awareness seemed to be long-lasting, presumably as a result of the negative feelings
that accident exposure evokes. 

Habit 
Across several of the focus groups, supervisors referred to the influence of habit on their behaviour.
This was discussed in terms of ‘bad habits’ acquired from working in the industry for a long time
(some participants had 40 years’ experience). For some supervisors, this created difficulties in
adjusting to new ways of working and many mentioned reverting to habitual behaviour when under
pressure (eg deadlines or production targets). When this occurred, active engagement in safety
reduced, as did the consistency with which supervisors emphasised and recognised safety. 

Motivation 
There was an implicit suggestion that safety leadership behaviours are determined in part by the type
of drive that motivates supervisors’ behaviours. Discussions of ‘price work’ and performance
indicators highlighted the belief among some supervisors that some individuals may engage in



shortcuts (or allow their operatives to do so) to finish a job and receive a monetary reward. It was
also noted that organisational performance indicators that fail to recognise good safety and instead
focus on production may negatively affect some supervisors’ safety behaviours. These discussions
suggested that supervisors motivated by extrinsic sources were less likely to consistently engage in
active safety leadership. This is especially so when extrinsic pressures are powerful and/or emphasise
production over safety. The counter to this suggestion is that intrinsic motivation (ie engagement in
safety because it may be pleasurable and challenging) is likely to promote active safety leadership.

Locus of control 
It was suggested in several focus groups that locus of control affected active safety leadership. Several
supervisors discussed accidents and injury as things that ‘just happened’ or were natural for the
construction industry (‘it’s the nature of the beast’). Other supervisors commented that accidents
happen irrespective of supervision, as they are usually due to some unforeseen or unique event.
Attitudes such as these reflect an external locus of control for safety (eg a belief that supervisors
cannot control events such as accidents). These attitudes were often associated with more passive
forms of leadership.

5.2 Organisational antecedents 
A number of organisational factors emerged as significant influences on supervisors’ safety leadership
behaviours. Many of these factors reflect job demands (eg role conflict) or job resources (eg role
autonomy), as defined by various models.59 A number of additional factors also emerged at an
organisational level, which are discussed below.

Role demands
All the focus groups agreed that role demands had a significant impact on supervisors’ ability to
actively engage in safety leadership. In all focus groups, supervisors discussed the negative impact of:

• programme pressures
• balancing conflicting goals (eg getting the job done on time and getting it done safely)
• multiple responsibilities (eg supervising operatives on site, paperwork in the office, overseeing the

work of different trades).

The complex relationship between role demands and active safety leadership is summarised as
follows. An increase in pressures (time, budget and workload) and responsibilities (increased on-site
activity, office-based work, need to work alongside operatives) leads to feelings of role conflict
between production and safety. This increase in pressure results in decreased levels of active
supervision, including the ability to watch operatives, and a lack of co-ordination between trades.
Many supervisors reported feeling a need to cut corners to satisfy the multiple demands placed on
them.

An illustration of the role overload problems that supervisors experienced is provided by the process
of dealing with operatives with inadequate skills. Supervisors believed that they needed to spend more
time with these operatives, but that this was often not possible because of production and contract
pressures. This leads some supervisors to adopt a more directive leadership style or complete a task
themselves because it takes less time and effort. Completing a job personally places more strain and
role overload on the supervisor, which has a detrimental effect on their active engagement in leading
safety.

Consistent with the suggestions of others,56 the current study shows that supervisors believed that
having too many responsibilities leads to complacency and, consequently, personal unsafe behaviour
or shortcuts. While complacency places the supervisor at risk of an accident, it also sends a message
to operatives that safety is secondary to production. Furthermore, it can reduce operatives’
perceptions that supervisors consistently engage in active safety leadership. Central to these focus
group discussions was the feeling that supervisors’ performance was sometimes judged by meeting
production rather than safety targets. This implies that targets set by senior management have an
influence on supervisors’ level of active safety leadership.  

Role autonomy or control
A lack of role autonomy – or the inability to personally control the organisation or supervision of
work – was identified as a further influence on supervisors’ active safety leadership. Supervisors
frequently made reference to unworkable procedures and the problems of trying to implement safety
procedures on site. Non-workable procedures were highlighted as a hindrance to the easy completion
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of tasks and a reason for rule-bending by operatives. This created extra pressure on supervisors to
manage safety, but also created a personal conflict when trying to implement safety procedures that
supervisors themselves lacked a commitment to. Some supervisors believed that management could be
idealistic in their expectations of how work should be completed and the extent to which procedures
would be adhered to; this highlights the need for flexibility and a regard of specific contexts where
rules may need to be relaxed. In situations where supervisors have little autonomy over how jobs are
performed, active safety leadership was negatively affected by organisational constraints and
demands. However, when role autonomy was high, supervisors were likely to show greater
engagement in active leadership. This is partly due to the sense of greater responsibility for operatives’
safety engendered by greater role autonomy, but also to the fact that role autonomy lessens the
negative impact of role demands.

Disciplinary procedures 
Supporting the significance of role autonomy in active safety leadership, several of the focus groups
raised the notion that safety leadership styles were imposed in part by organisational procedures. This
was implied most strongly in relation to disciplinary procedures, which supervisors believed created
divisions and ill feeling among operatives and between operatives and supervisors. This was
particularly so for supervisors who preferred to adopt a consultative approach with operatives and to
discuss their unsafe behaviour. For these supervisors, the disciplinary system forced a style of
leadership that was different from their natural approach. More importantly, it forced a style of
leadership that was less active (in terms of coaching operatives) and more reactive. Although a few
supervisors agreed with the disciplinary system, they generally agreed that it should be used as a last
resort after talking to operatives in an informal, friendly way to establish why they were behaving
unsafely. For some supervisors, an informal discussion was used to justify the use of disciplinary
procedures to the operative. This combination of informal discussion and formal discipline explains
how active safety leadership is diluted (or reduced in frequency) by organisational factors. However,
all supervisors recognised that disciplinary procedures were designed to improve safety.

Social support
Supervisors consistently emphasised the importance of social support in promoting active safety
leadership. Social support was discussed in relation to the organisation, immediate managers and
colleagues. All supervisors believed that the co-operation and communication of all occupational
groups involved in the day-to-day running of construction projects helped them to actively supervise
safe working on site. Social support acted as a buffer against role demands in that high levels of
social support weakened the negative impact of role overload and conflict (eg multiple and sometimes
conflicting responsibilities) on supervisors’ active safety leadership. 

In all of the focus groups, supervisors agreed that having a supportive management team was crucial
in their efforts to show good leadership on safety. Supervisors believed that it was especially
important for managers to value and trust the supervisors’ experience and skills, which may be
different to those of office-based supervisors. In view of this, supervisors believed that inadequate
consultation between their group and management could result in reduced communication and
respect, and low-quality exchanges. Through role-modelling processes, it is possible that similar
behaviours are adopted by supervisors. This was partly implied in the connection the supervisors
made between the degree to which their safety is recognised and rewarded (eg through verbal praise)
and the degree to which they themselves engage in these behaviours. 

Of the different groups providing support, supervisors emphasised the importance of support from
their peers (ie other supervisors) in facilitating active safety leadership. The importance of both
professional and personal relationships was emphasised, and supervisors reported feeling at an
advantage for having long-term relationships with their colleagues. This contrasts with the
relationships between large and small subcontractor company management, where large
subcontractor company supervisors reported relatively less support from smaller company
management and associated difficulties of actively leading safety. The familiarity, trust and knowledge
that supervisors develop with colleagues from the same company does not develop with
subcontractor companies because of limited interaction, a lack of close proximity, and different
emphases placed on safety relative to production. 

Safety culture
Reference was made to the importance of the organisation’s safety culture in promoting active safety
leadership. Supervisors discussed efforts to increase safety awareness (and safety culture attitudes)
among all occupational groups, and referred to the positive impact of  a good safety culture on
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leadership. Positive safety cultures provide a supportive environment in which supervisors can
challenge unsafe behaviour and feel supported by the organisation. It also provides safety-specific
training, which complements experience to achieve high levels of engagement in safety through
education. Furthermore, it reduces the effects caused by role overload, which was a seen as a
significant barrier to leadership.

Subcultures
Supervisors referred to the role of subculture attitudes in influencing active safety leadership. More
specifically, they discussed the attitudes, mentality and personality of operatives in light of their own
approach to leading safety. Many supervisors spoke of operatives who have lax attitudes towards
safety, most notably those who are younger with less construction experience and those closer to
retirement age and hence less likely to adapt to new methods. Some operatives were described as
having ‘bad attitudes’ which affected supervisors’ ability to lead them on safety. The opinion that
operatives’ behaviour was fixed due to their nature or personality affected supervisors’ leadership
behaviours, as many acknowledged that they were unsure what to do in these circumstances. In these
situations, supervisors questioned their own power to influence operatives’ behaviour. In some
respects, these discussions reflect a sense of external locus of control, except that here, supervisors
believe they are powerless due to operatives’ attitudes rather than ‘fate’.

Supervisors identified foreign labour as having an influence on their ability to engage in active
leadership. They drew attention to differences in foreign operatives’ attitudes towards health and
safety. Some believed that these differences were due to cultural differences in the way that operatives
regarded risk and the ‘value of life’, and others related this to differences in the health and safety
procedures of companies in different countries. Similar to UK subcontractors, supervisors believed
that foreign operatives’ drive for monetary gain (caused through ‘price work’) creates barriers to their
ability to actively lead on good safety because foreign employees may resist changing their behaviour
to improve safety. An additional confounding factor in this relation was supervisors’ inability to
communicate with non-English-speaking operatives. This had a direct impact on their ability to
ensure safe working and a lack of certainty regarding foreign operatives’ understanding. 

Frequency of contact
The level of contact between supervisors and operatives affected safety leadership. Many supervisors
expressed dissatisfaction with the elements of their role that took them off site and away from
operatives. Supervisors stated that they could prevent unsafe behaviour if they spent the majority of
their time on site, being available and visible to operatives and actively leading them on safety. This
contact enables supervisors to identify risk-taking behaviours and breaches of rules, and to be on
hand to manage unpredicted events. Supervisors appeared to relate their presence on site to a missing
link in a chain of events that could lead to accidents. Furthermore, supervisors believed that it was
important to be on site in order to offer extra supervision where and when it was needed. This was in
relation to new or inexperienced operatives and in circumstances where operatives were working on
‘live’ sites. Supervisors believed that it was important for operatives to know their whereabouts,
indicating that visibility and availability was a factor important in the development of relationships
between them and their operatives. 

5.3 Conclusion 
The focus groups identified a number of individual and organisational factors that affect construction
supervisors’ engagement in active safety leadership. In the main, these factors are found at an
organisational level and relate to role demands and support.  Supervisors emphasised the impact of
role overload (caused by multiple responsibilities) and role conflict (caused by managing production
and safety) as factors that reduce their opportunity to engage in active safety leadership. The effects
of these factors are intensified by a lack of role autonomy, or control, that construction supervisors
report experience of. From the group discussions it was clear that a lack of autonomy manifested
itself as a lack of control over the approach to be taken when leading operatives on safety or
determining how jobs are carried out. One factor that was suggested as a way of moderating these
effects is social support. The importance of receiving support from direct managers, subcontractor
companies and, in particular, colleagues, was emphasised as a positive influence on the ability to
engage in active safety leadership. Supervisors also suggested that support from operatives through
positive safety culture attitudes and greater safety awareness facilitated their engagement in active
leadership behaviours. 

The findings from the focus groups were used together with the literature review to inform the
development of a questionnaire that defined Phase 2 of the study. The following sections outline the
development of the questionnaire and main survey results.
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6 Survey methodology

To test the prevalence of leadership antecedent factors in the construction industry, and to identify the
relative importance of these factors in predicting active safety leadership behaviours (objectives 2–4),
a survey was carried out. This phase had three stages, which related to questionnaire development,
pilot testing, and the main survey. 

6.1 Questionnaire development
The questionnaire was developed to measure the main antecedents of supervisors’ active safety
leadership. The exact factors to be included in the questionnaire were taken from the literature review
and focus groups findings. Existing measurement scales for potential inclusion in the questionnaire
were identified during the literature review. A scale was considered for inclusion if it was shown to be
reliable and valid, and if it had been used in a number of previous studies. Using existing scales was
particularly important for the individual factors of personality and emotional intelligence, as these
measures take a number of years to develop and refine. 

6.1.1 Measurement scales: active leadership and antecedent factors

Active safety leadership
Supervisors’ active safety leadership was measured using an extended version of the safety-specific
transformational leadership scale.27 This scale captures the leadership behaviours discussed by
supervisors during the focus groups, such as sharing a safety vision, encouraging operatives to get
involved in safety, and coaching. The scale has good reliability and validity, and correlates with
measures of safety performance.15,17 Responses were made on a five-point scale that ranged from
‘never engage in these behaviours’ (1) to ‘always’ (5). To control for method effects, this scale was
completed for each supervisor by their operatives (see below for more detail).

Personality
Five dimensions of personality that relate to extraversion, agreeableness, neuroticism,
conscientiousness and intellect were measured using the 20-item International Personality Item Pool
(IPIP) short-form questionnaire.85 The measure has good convergent validity, correlating significantly
with dimensions from the NEO-FFI, EPQ-R, and the Big Five Inventory.85–87 Responses were made on
a five-point scale that ranged from ‘very inaccurate’ (1) to ‘very accurate’ (5). 

Emotional intelligence
Emotional intelligence (the ability to use feelings and emotions to guide thinking and behaviour) was
measured using a shortened version of the Emotional Intelligence Scale.88,89 The scale comprises three
dimensions that relate to optimism and mood regulation, use of emotions, and appraisal of emotions.
Twelve items were taken from the original scale to tap these three dimensions (four items from each
dimension). Responses were made on a five-point scale that ranged from ‘very inaccurate’ (1) to ‘very
accurate’ (5). 

Self-efficacy
Self-efficacy (belief about one’s personal ability to achieve a goal) was measured using a newly
developed scale, which was created according to established guidelines.54 Questionnaire items were
developed to reflect supervisors’ personal confidence to influence operatives’ safety compliance, active
engagement in safety, prioritisation of safety, and general safety behaviours. Responses were made on
an 11-point confidence scale that ranged from ‘I cannot do it at all’ (0%) to ‘highly certain I can do
it’ (100%).

Locus of control
Safety locus of control (beliefs about whether accidents can be controlled or simply happen) was
measured using a shortened six-item version of the Safety Locus of Control Scale.43 This scale has
been used in a number of studies.43,90 Responses were made on a seven-point scale that ranged from
‘very strongly disagree’ (1) to ‘very strongly agree’ (7).

Safety motivation
Six dimensions of safety motivation were measured that relate to engaging in safety because it is: 

• intrinsically important
• a personal value
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• avoids punishment
• receives recognition from colleagues
• receives recognition from supervisors
• receives recognition from a manager. 

The items were developed for this study from comments made during the focus groups. Responses
were made on a five-point scale that ranged from ‘never’ (1) to ‘always’ (5).

Accident experience
Accident experience was measured by asking supervisors how often they have personally been
involved in, or witnessed, an accident or near miss while on site. Responses were both dichotomous
(yes/no) and continuous (number of personal/witnessed accidents). 

Role overload
Role overload (specifically, having too many tasks for the time available) was measured using items
from existing scales.60,91,92 Responses were made on a five-point scale that ranged from ‘never’ (1) to
‘always’ (5).

Role conflict
Role conflict was measured using items from the general role conflict scale.91 Responses were made
on a five-point scale that ranged from ‘never’ (1) to ‘always’ (5).

Role autonomy and control
Role autonomy was measured in relation to control over supervisory style (ie being able personally
to decide how to supervise operatives’ safety), and role control was measured specifically in
relation to control over risk (ie making jobs safer by contributing to risk assessments and method
statements). Items were taken from validated scales used in non-safety domains93–95 and adapted to
be specific to safety. Responses were made on a five-point scale that ranged from ‘never’ (1) to
‘always’ (5).

Organisational constraints
Organisational constraints were measured using an adapted version of the Organisational Constraints
Scale (OCS),65 which has been used in a number of studies.96–98 Twelve structural constraints, which
were identified during the focus groups as a negative influence on supervisors’ ability to fulfil their
role, were listed in the questionnaire. These include poor equipment and supplies, organisational rules
and procedures, and other personnel (eg operatives, management). Responses were made on a seven-
point scale that ranged from ‘never’ (1) through ‘less than once per month’ (3) to ‘several times per
day’ (7).

Safety support
Safety-specific support from colleagues and management was measured using an adapted version of
the general social support scale.99,100 The scale was both adapted to be specific to safety and extended
to include support from managers and supervisors as well as colleagues. Responses were made on a
seven-point scale that ranged from ‘very strongly disagree’ (1) to ‘very strongly agree’ (7).

Safety culture
Safety culture was measured using a validated short three-item scale.47 Responses were made on a
seven-point scale that ranged from ‘very strongly disagree’ (1) to ‘very strongly agree’ (7). 

Visibility
The visibility of supervisors to operatives, and consequently of operatives to supervisors, was
measured by asking how often supervisors are visible to their operatives on an average day, and how
many hours (on average) supervisors spend on site with their operatives. Responses to the visibility
question were made on a scale that ranged from ‘once’ (1) to ‘hourly’ (4).* 

Demographics
A number of demographic factors were measured, specifically supervisor’s age, nationality, trade,
length of time in the industry. This section also asked about the role of the supervisor, the number of
operatives they supervise, and their employing company.
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6.1.2 Measurement scales: active leadership validation

In addition to the main measurement scales, two sets of validation scales were included to test the
importance of active safety leadership for construction safety. These scales measured passive safety
leadership (which was expected to have a weaker (and negative) influence on operatives’ safety
behaviours compared to active safety leadership) and operatives’ safety behaviours (which were
expected to be positively related to active safety leadership). 

Passive safety leadership
Passive leadership behaviours (eg avoiding safety issues) were measured using a validated scale.15

Responses were measured on a five-point scale that ranged from ‘never engage in these behaviours’
(1) to ‘always’ (5). 

Operatives’ safety behaviours
Two main classes of operatives’ safety behaviours were measured that relate to safety compliance (eg
wearing personal protective equipment, complying with safety procedures) and discretionary safety
behaviours. Discretionary behaviours were grouped as affiliation (eg helping, looking out for the
safety of colleagues) and challenging (eg raising safety concerns, reporting workers who violate safety
procedures). Validated scales were used to measure these behaviours.101,102 These behaviours were
measured through operatives’ self-reporting on a five-point scale that ranged from ‘never engage in
these behaviours’ (1) to ‘always’ (5). 

6.2 Pilot study
Before the main survey, a pilot study was carried out to test the reliability and validity of the
questionnaire measures for the target population (first-line construction supervisors). This pilot study
had three parts: 

1 A sort task was used in which a sample (n= 13) of occupational, industrial and social psychology
practitioners and academics were asked to sort newly developed questions into their relative scale
(eg role autonomy, self-efficacy) using definitions that were provided.

2 A pilot survey was carried out with 24 supervisor–operative triads (eg 24 supervisors and 48
operatives) using the questionnaire. This was to allow for preliminary reliability and validity checks.

3 A group of supervisors and safety professionals were asked to comment on the content of the
questionnaire for clarity of meaning and appropriate word use.

6.2.1 Pilot study results
The pilot study showed that most scales were reliable and valid measures. A small number of
questionnaire items were identified as being vague, difficult to understand, or requiring extended
response options. These items were changed before the main survey. 

6.3 Main survey

6.3.1 Sample
The sample used in the main survey was taken from five construction sites in the north of England.
The survey was not confined to a single subcontractor company or a single trade, but included any
supervisor that met the inclusion criterion (ie was a first-line supervisor with operatives on site) and
was happy to participate in the survey. The inclusion criteria for operatives were that they reported to
a supervisor who also took part in the survey, and were happy to participate in the research. Where
possible, four operatives were surveyed per supervisor. When this was not possible (for example, if
the supervisor was responsible for fewer than four people), all operatives were given the opportunity
to participate in the survey. This resulted in two supervisors with one operative, eight supervisors
with two operatives, 21 supervisors with three operatives, and 51 supervisors with four operatives. In
total, 82 supervisors and 285 operatives participated in the survey.

6.3.2 Data collection
Supervisors and operatives were recruited through opportunity sampling; more simply, they were
taken from those available on site during the time of the survey. Both groups were approached and
asked to take part in a study on safety in construction. It was stressed that participation would be
confidential and anonymous, and information was also provided on the nature of the study and what
was required from their participation. On agreement to participate, supervisors and operatives were
asked to sign a consent form and were then given a questionnaire by one of the researchers to
complete on site (in a conference room) during work time. 
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Supervisors were asked to complete measures on all individual and organisational factors included in
the questionnaire. Operatives were asked to rate their own engagement in safe behaviours and the
extent to which their supervisor engaged in specific leadership behaviours. Using operative rather
than supervisor reports of leadership behaviours had the advantage of reducing social desirability
effects (eg supervisors over-reporting personal engagement in behaviours believed to be desirable) and
same-source bias (or mono-method bias). Same-source bias occurs when data on both ‘predictor’
variables (eg antecedent factors) and ‘outcome’ variables (eg leadership behaviours) are collected from
the same source, and as a result may lead to inflated measures of association between factors. Using a
separate source, such as operatives, of data on outcome variables has been advocated as one solution
to this potential problem.

Supervisors and operatives completed their questionnaires in separate rooms to ensure that responses
were honest and unbiased by the presence of the other group. A researcher was present during the
completion of questionnaires to clarify any ambiguity and to collect completed questionnaires.

6.3.3 Survey data analyses
All analyses were carried out using SPSS 17. Data screening was carried out using exploratory data
analysis (eg boxplots) and descriptive statistics (eg skewness values and z-scores). The scores used in
the main analyses were the average responses to the questions that comprised each measurement
scale.* The reliability of each scale was tested using item analysis and Cronbach’s alpha.
Comparisons between independent groups were achieved using t-tests (two groups) and Analysis of
Variance (multiple groups). Associations between measures were tested using Pearson correlations and
analyses identifying the strongest predictor of leadership were carried out using stepwise regression
analysis. Regression analysis identifies the factors that have the strongest effect on a criterion (in this
case supervisors’ safety leadership) when all other factors are controlled. In exploratory analyses,
such as this study, a stepwise method is regarded as a suitable approach. Unless specified, a two-tailed
test was applied to the results to interpret significant effects or differences. When specific predictions
were made, a one-tailed test was used. In all cases, a critical value of p< 0.05 was applied to the
interpretation of significant results. 
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7 Survey findings

Before the main analyses were conducted, the data were screened for missing values, normality and
outliers. This process showed that all measures were approximately normally distributed with no
significant outliers. Two of the 82 supervisors had more than 10 per cent missing data. These missing
values were non-randomly distributed throughout the data and so the two cases were deleted from all
analyses. In accordance with this, the responses from the two supervisors’ operatives (n= 8) were also
omitted. In total this left 80 supervisors and 277 operatives in the final sample.

7.1 Sample characteristics 

First-line supervisors
Of the 80 supervisors, 75 were male and two were female (three supervisors did not disclose their
gender). The average age of supervisors was 42.5 years (SD = 9.05; median = 43). The supervisors had
a combined average working tenure in the construction industry of 22 years (SD = 11.08; median =
22), and had worked in the role of supervisor for an average of 8.27 years (SD = 6.72; median = 6).
The sample of supervisors represented 41 companies, 27 trades, and seven nationalities (see Table 5
in Appendix 3). In summary, two companies (1 and 3) were over-represented in the sample, as were
joiners, bricklayers, heating installers, and British/English supervisors. 

Operatives
Of the 277 operatives, 258 were male and three were female (16 did not disclose their gender). The
average age of operatives was 36.3 years (SD = 11.03; median = 36). Operatives had a combined
average working tenure in the construction industry of 23.8 years (SD = 19.88; median = 20). The
average time that operatives had worked with their current supervisor was 9.6 months (SD = 23;
median = 3; range = 1 month to 6 years*). The sample of operatives represented 40 companies, 30
trades and seven nationalities (see Table 6 in Appendix 3). In summary, two companies 
(1 and 3) were over-represented in the sample, as were general operatives, electricians, pipe fitters,
and British/English operatives. 

7.1.1 Active safety leadership score
Supervisors’ engagement in active safety leadership was measured by up to four of their operatives.
To check the appropriateness of aggregating individual operative responses to a group level (ie of
combining responses into a single score), a within-group interrater reliability statistic, rwg,

103 was
calculated. The rwg statistic represents the degree of interrater agreement between members of a
group. In this case, members are operatives reporting to the same supervisor. Values for this statistic
range from 0.00 (no agreement) to 1.00 (complete agreement across members). A value of 0.70 is
often considered to be an acceptable level of agreement for aggregation. Across the 80 supervisor
groups, rwg ranged from 0.24 to 1.00. Although the mean rwg was 0.81, thus suggesting that
aggregation was appropriate, 11 groups had an rwg  of < 0.70. To ensure statistical robustness and
reliability of the main survey results, we omitted these 11 groups’ data from the main analyses.† The
reduced data set of 69 supervisors had a mean average rwg of 0.88.

7.2 Active safety leadership and operatives’ safety behaviours
The validity (or importance) of supervisors’ active safety leadership for construction safety was tested
in two ways. First, the leadership scores were correlated with operatives’ self-reported safety
behaviours to test whether a positive relationship existed. Second, the strength of these associations
was compared with those between passive leadership and operatives’ safety behaviours. Based on
existing research, it was expected that active safety leadership would have a stronger positive
influence on operatives’ safety behaviours when compared to the negative influence of passive safety
leadership. Given these expectations, a one-tailed test was used to interpret the results. 

Table 2 shows the statistical associations between operatives’ safety behaviours and supervisors’
safety leadership. An upward arrow indicates a positive association (ie as one factor increases, so
does the other) and a downward arrow indicates a negative association (ie as one factor increases, the
other decreases). The strength of these associations can fall in the range 0.00 ± 1.00. A value closer to
±1.00 indicates a strong association between two factors (eg leadership and operative behaviours) and
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* One operative reported a working relationship with the current supervisor of 20 years. 
† Analysis with the full data set, including groups with rwg < 0.70, produced the same pattern of results as the reduced data

set. 



a value closer to 0.00 indicates a weak relationship. The actual strength of the associations found in
the current data is presented next to the arrow.

Table 2
Association
between
operatives’ safety
behaviours and
supervisory
leadership
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Operative safety behaviour
Active

leadership
Passive

leadership

Safety compliance behaviours ↑ 0.64** ↓ –0.47**

Affiliation
behaviours

Helping (helping colleagues with safety) ↑ 0.63** ↓ –0.30**

Stewardship (behaving to benefit others’ safety) ↑ 0.66** ↓ –0.38**

Civic virtue (looking out for others’ safety) ↑ 0.52** ↓ –0.23*

Challenging
behaviours

Whistleblowing (reporting safety violations) ↑ 0.56**

Voice (raising concerns regarding safety) ↑ 0.67** ↓ –0.31**

Initiating change (making suggestions to improve safety) ↑ 0.65** ↓ –0.35**

Table 2 shows that supervisors’ active safety leadership is significantly and positively related to all
operative safety behaviours. It has the strongest positive relationship with operatives’ voice
behaviours (r= 0.67; p= 0.001) and stewardship (r= 0.66; p= 0.001), and the weakest relationship
with civic virtue behaviours (r= 0.52, p= 0.001). In contrast, passive safety leadership has a weaker
but in most cases significant negative relationship with operatives’ safety behaviours. Passive
leadership has the strongest negative association with safety compliance (r= –0.47, p= 0.001) and
stewardship (r= –0.38, p= 0.001).  

Regression analyses show that of the two types of safety leadership (which are negatively correlated: 
r= –0.68), active leadership is the strongest predictor of all operative safety behaviours and explains
27–47 per cent of the variation in these measures. These results emphasise the importance of supervisors’
active leadership behaviours in shaping operatives’ safety behaviours in the construction industry. 

7.3 Levels of active safety leadership 
The mean level of active safety leadership reported for supervisors on a five-point scale was 3.72 
(SD = 0.68). Analyses were carried out to test whether this level of engagement varied as a function of
supervisor demographics. In particular, differences were examined between supervisors grouped
according to their working tenure in the industry, their tenure in a supervisory role, the number of
operatives they supervise, their age and their trade. For ease of interpretation, the 28 trades
represented by the sample of supervisors were reduced to three groupings that reflect general building
(1), mechanical/electrical (2), and fit-out/finish (3). Analyses showed no significant differences
between the leadership scores of the different trades belonging to each group, thus supporting the
decision to aggregate the scores across trades in each group. The trades covered by each of these
groups are as follows:

• Group 1: banksman, bricklayer, carpenter, concrete, drainage, general operative, window fitter,
joiner, logistics, machine driver, plasterer, scaffolder, steel fixer, stores

• Group 2: engineer, electrician, heating, maintenance, mechanical, pipe fitter, plumber, sheet metal,
welder 

• Group 3: dry lining, flooring, insulator, painter, window insulator.

The levels of active safety leadership reported for supervisors grouped by demographic factor are
shown in Figures 1 to 4. In brief, the results show that the highest levels of active safety leadership
are reported for supervisors:

• with over 21 years’ experience in the industry 
• with 3–5 years’ experience in the role of supervisor
• with responsibility for more than 15 operatives
• aged 41–45
• working in trades in Group 3 (fit-out/finish). 

Note: Results based on one-tailed test. ↑ = positive association; ↓ = negative association. The figures next to
the arrows are the strength of associations (range 0.00 ± 1.00). ** p< 0.01; * p< 0.05.



However, while these groupings score relatively higher than others on measures of active safety
leadership, the differences between the groups are not statistically significant on any of the
demographic measures (ie p > 0.05). These results suggest that the extent to which supervisors engage
in active safety leadership is not determined by demographic characteristics. The other antecedents
that this research considered, which are outlined in the following sections, are individual and
organisational factors. 

7.4 Individual and organisational antecedents of active safety leadership 

Scale reliability
Before the main analyses of individual and organisational antecedents of active safety leadership were
conducted, the reliability of each measurement scale was estimated using Cronbach’s alpha. The
results (see Appendix 4) show that, with the exception of six scales, most measures have moderate to
excellent internal consistency (α> 0.60). Ten scales were identified as having one poorly fitting item.
These poorly fitting items were removed from their respective scales to improve reliability. Before
removing an item, both researchers checked that it could be interpreted as conceptually distinct from
the other items that comprised the scale. The six scales that retained their poor reliability related to
four dimensions of personality, a single dimension of emotional intelligence, and external locus of
control. Based on these low estimates, these scales were omitted from the main analyses. One
exception is external locus of control, which has been shown to have reliability estimates comparable
with those reported here.90 Consequently, external locus of control was retained in the main analyses. 

Descriptive statistics of the individual and organisational factors measured in the survey are
summarised in Sections 7.4.1 and 7.4.2. In Section 7.5 the relationship between these factors and
supervisors’ active safety leadership is tested. The main predictor of active safety leadership in the
sample surveyed is then tested. 

Figure 1
Active safety
leadership by
industry and
supervisory tenure
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Figure 2
Active safety
leadership by
number of
operatives

Figure 3
Active safety
leadership by age



7.4.1 Individual factors
Figures 5, 6 and 7 show average personality, emotional intelligence, self-efficacy, locus of control, and
motivation scores for supervisors. Table 3 documents supervisors’ accident experience. In summary,
the results show that:

• supervisors score highest on agreeableness (personality measure) and using emotions to shape
behaviour (emotional intelligence measure)

• supervisors report the most confidence (self-efficacy) in promoting safety compliance among
operatives, and the least (although by no means low) self-efficacy in getting operatives to prioritise
safety when production pressures are high

• supervisors agree that accidents can be avoided (internal locus of control) and disagree with the
notion that accidents are due to fate (external locus of control). Of the different forms of
motivation, supervisors agree most strongly that they try to maintain and improve safety because
they hold safety as a personal value and because it is intrinsically important to them (eg
challenging and interesting). They are least motivated by colleague recognition

• around half of the sample of supervisors have experienced an accident or near miss on site, or
have witnessed another person having an accident. The median number of personal accidents is 1
(range = 1–6) and the median number of personal near misses is 1 (range = 1–13). A significantly
smaller number of supervisors have witnessed a fatal accident on site (18 per cent), with most of
these supervisors reporting a single experience. (It was not clear from the data whether these fatal
accidents referred always to different events or in some cases to the same event.)
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Figure 4
Active safety
leadership by trade

Table 3
Supervisors’
reported accident
exposure

Accident measure
Agreement
frequency

%

Accident experience on site 28 41

Near-miss involvement on site 37 54

Witnessed a fatal accident on site 12 18

Witnessed someone else have an accident on site 40 60
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Figure 5
Supervisor
personality and
emotional
intelligence scores

Figure 6
Supervisors’ levels
of self-efficacy to
influence
operatives’ safety
behaviours
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7.4.2 Organisational factors
Figures 8, 9 and 10 show average levels of role demands and control, organisational structural
constraints, and support. In summary, the results show that:

• supervisors experience occasional role conflict and overload, but they frequently experience
control over their contribution to risk reduction and autonomy in the way that they lead on safety

• supervisors experience organisational constraints relatively infrequently. With the exception of
subcontractor and migrant workers’ safety attitudes and task information, other constraints occur
less than once monthly. The former constraints occur twice a month on average

• supervisors express positive attitudes towards receiving social support for safety, and about the
main contracting company’s safety culture (ie management commitment to safety)

• supervisors report that they are visible to their operatives several times a day, which correlates
with operatives’ ratings (r= 0.30). Operatives report a lower frequency of supervisor visibility,
which corresponds to the fact that supervisors are responsible for a number of operatives and so
may not be visible to all operatives at any one time.

7.4.3 Supervisor–operative alignment
To establish whether supervisors’ engagement in active safety leadership was affected by their degree
of shared company, nationality or trade identity with their operatives (ie group alignment), group
comparisons were carried out. Four levels of group alignment were compared: 

1. supervisors share a (company, trade, nationality) identity with all of their operatives 
2. supervisors share a (company, trade, nationality) identity with all but one of their operatives 
3. supervisors share a (company, trade, nationality) identity with only one of their operatives 
4. supervisors do not share a (company, trade, nationality) identity with any of their operatives.
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Figure 7
Average levels of
locus of control
and types of
motivation
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These four groups are labelled strong alignment (1), semi-strong alignment (2), weak alignment (3),
and no alignment (4). The level of active safety leadership in each condition is shown in Figure 11.
This shows the highest engagement in active safety leadership from supervisors with a shared
company and national identity with only one of their operatives (weak alignment), and those
supervising a group of operatives all from a different trade (no alignment). The levels reported across
all groups are relatively similar, with analyses showing no significant differences for company
alignment, F(3,68) = 0.44, p= 0.72; trade alignment, F(3,68) = 0.67, p= 0.57; or nationality alignment,
F(3,68) = 2.10; p= 0.11.

7.5 Correlates of active safety leadership
Correlation analysis was carried out to identify the individual and organisational factors to which
active safety leadership is significantly and directly related. The results show that supervisors’ active
safety leadership, as measured by operatives, has a positive association with supervisors’ reported role
autonomy (r= 0.26, p= 0.029) and the number of hours that supervisors spend on site with their
operatives (r= 0.24, p= 0.046). 

7.5.1 Significant predictors of active safety leadership
Regression analyses were carried out to identify the strongest direct and indirect predictors of
supervisors’ active safety leadership when all other factors are controlled. Before proceeding to the
results, an important caveat must be noted in connection with the use of the term ‘predict’ in this
section. All measures (antecedents and supervisors’ leadership behaviours) were collected at the same
time; therefore the term ‘predict’ should not be taken to mean that a given factor X caused the future
behaviour Y. Rather it should be interpreted as the factor that has the strongest association with the
behaviour, and which might be expected to produce the biggest change in supervisors’ active safety
leadership if it were altered. 

Direct predictors
A regression model was tested in which significant correlates of active safety leadership (role
autonomy and number of hours on site with operatives) were predictor variables and the active safety
leadership score was the criterion (outcome) variable. The results show that role autonomy is the only
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significant predictor of supervisors’ engagement in active safety leadership when both predictors are
considered together. Role autonomy explains 7 per cent of the variance in active leadership
behaviours. 

At a theoretical level, the small amount of variance accounted for by role autonomy suggests that
other variables, not measured in the survey, are affecting leadership behaviours. These may relate to
individual factors (such as personality dimensions, measured using reliable scales), or specific
measures of production pressure, such as the emphasis given to this by management. At a statistical
level, the relatively small percentage of variance may be due in part to the fact that role autonomy
and leadership were measured by different sources (ie supervisors and operatives respectively), which
is known to reduce the strength of associations and the ability of a predictor to explain an outcome
to a large percentage.

Indirect predictors
A second set of analyses was conducted to identify indirect predictors of active safety leadership.
Indirect predictors are factors that influence role autonomy, and consequently active safety leadership.
Factors that are significantly correlated with role autonomy are shown in Table 4. Upward arrows
indicate a significant positive association and downward arrows indicate a significant negative
association. The exact strength of the associations and level of significance is shown next to the
arrow. 

Figure 9
Frequency of
organisational
structural
constraints
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Table 4 shows a number of factors that are significantly associated with role autonomy. Of these
factors, a regression analysis shows that supervisors’ role autonomy is significantly predicted by
support from colleagues, β= 0.36, p= 0.01, and organisational constraints, β= –0.28, p= 0.02.
Support from colleagues increases supervisors’ feelings of role autonomy and organisational
constraints decrease supervisors’ feelings of role autonomy. Together, these two factors explain 26 per
cent of the variance in supervisors’ reported role autonomy. A diagram of the pattern of results
suggested by the regression analyses is presented in Figure 12. 
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Table 4
Association of role
autonomy with
antecedent factors

Antecedent Role autonomy

Individual factors

P: Intellect

EI: Mood regulation

EI: Using emotions

SE: General safety ↑ 0.37*

SE: Engagement in safety ↑ 0.37**

SE: Prioritise safety ↑ 0.37*

SE: Comply with safety ↑ 0.28*

External locus of control ↓ –0.29*

Internal locus of control ↑ 0.29*

M: Intrinsic motivation

M: Personal value

M: Colleague recognition

M: Supervisor recognition

M: Manager recognition

M: Punishment

Accident experience

Near-miss experience

Organisational factors

Role conflict ↓ –0.34**

Role overload

Role control (risk)

Role autonomy

Organisational constraints ↓ –0.38**

Safety support: colleagues ↑ 0.48**

Safety support: supervisors ↑ 0.47**

Safety culture ↑ 0.41**

Visibility

Note: Arrows indicate significant correlations. ↑ = positive
association; ↓ = negative association. The figures next to the
arrows are the strength of associations (range 0.00 ± 1.00). 
** p< 0.01; * p< 0.05.
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Figure 12
Pictorial
representation of
main results 
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8 Discussion and conclusion

The aim of the research was to identify the factors that affect construction supervisors’ active safety
leadership behaviours (eg coaching operatives on good safety, encouraging operatives to voice their
concerns about safety, adopting a consultative rather than directive approach, and recognising and
praising good safety). The term ‘active safety leadership’ has been used for simplicity, and to reflect
the proactive and energising nature of these behaviours. In leadership theory, this style defines
transformational safety leadership and high quality supervisor–employee relationships.  

To address the main research aim, the research had several sub-objectives, which sought to: 

• explore supervisors’ perceptions of the factors that affect active safety leadership
• measure the prevalence of these factors in the construction industry
• establish the relative importance of these factors in shaping leadership behaviours
• test whether levels of active safety leadership are affected by the degree to which supervisors’

share a company, trade or national identity with their operatives. 

To achieve the research aim and sub-objectives, several supervisors were recruited from different
construction projects (primarily building and restoration) in the north of England to participate in
focus groups or an on-site survey. Each method focused on a number of individual (human) factors
(eg emotional intelligence, self-efficacy) and organisational factors (eg role demands, social support),
which previous theories suggested might have an impact on supervisors’ safety leadership behaviours.
In general, the two phases of data collection produced a consensus in factors that significantly
influence supervisors’ leadership behaviours. Some of these factors map onto findings reported in the
literature, while others do not. These findings are discussed in the following sections. 

8.1 Perceptions of leadership antecedents
Supervisors’ perceptions of the factors that affect active safety leadership were explored through a
number of focus groups. This allowed differences in perspectives and experiences between supervisors
from different trades and companies, and those with different supervisory experiences, to be identified
and explored. The results of these group discussions showed that despite the diversity in supervisor
characteristics, a general consensus existed in the perceptions of factors that have an important
influence on supervisors’ ability to engage in active safety leadership. 

Across all of the focus groups, supervisors emphasised the influence of organisational factors on
leadership behaviours. In particular, they stressed role demands (overload and conflict) and role
autonomy. In most cases, the problems of having high or low levels of these factors were emphasised.
For instance, supervisors stressed that multiple responsibilities (eg managing paperwork and on-site
activity), managing both production and safety, and having low levels of autonomy over the way that
operatives’ safety is supervised were seen as factors that hinder the ability to engage in active
leadership behaviours. Factors that were implicated as potential moderators of these negative effects
were support from operatives (in the form of positive safety attitudes and greater safety awareness)
and support from colleagues.  

Factors that were discussed relatively less frequently were found at an individual level. Supervisors
discussed the potential impact of accident exposure and its positive relationship with engagement in
safety. There was also the implication that active safety leadership was related to supervisor
motivation. It was suggested that supervisors motivated by monetary factors (eg price work) engaged
less in active safety leadership than those who held safety as a personal value. With the exception of
these two factors, and the influence of habitual behaviour, no other individual level factors emerged
with any salience during the focus groups. 

On the surface, the findings from the focus groups failed to support the dominant perception in the
leadership literature that individual factors play a main role in leadership behaviours. Analyses of the
focus group discussions suggest that safety leadership is more likely to be a product of the situational
demands placed on supervisors and their freedom to navigate their environment and the challenges it
poses. For the supervisors involved in the focus groups, situational factors played a stronger role in
shaping the frequency of their leadership behaviours than did their personal disposition. 

A closer inspection of the results, however, suggests that the relative prominence of organisational
factors may partly reflect the methodology used. More specifically, focus groups have the potential to
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evoke external rather than internal attributions of behaviour, especially when behaviours occur less
frequently than desired. Consequently, it is possible that the supervisors referred to tangible aspects of
organisational life as a reason for their engagement (or lack thereof) in active leadership behaviours.
This possibility was not controlled for in the focus groups, in keeping with the desire to make these
discussions as free-flowing as possible. However, it was a limitation that was addressed in the
questionnaire survey. Here, supervisors were asked to respond to a number of individual and
organisational measures. The fact that their operatives rated their leadership behaviours further
increased the objectivity in any associations that emerged. 

8.2 Main predictors of active safety leadership
The results of the survey offered support to the general findings from the focus groups.
Organisational factors emerged as more influential in shaping supervisors’ engagement in active safety
leadership than did individual factors. The immediate antecedents of supervisors’ engagement in
active safety leadership were their perceived role autonomy (freedom to control how they supervise
operatives) and the number of hours they spend on site with operatives. The latter finding is not a
new one,84 but emphasises the importance of frequent contact between supervisors and operatives in
encouraging active leadership. Through frequent contact, supervisors are able to develop relationships
with their operatives that encourage open communication and constructive criticism. Regular contact
also allows supervisors to identify operatives’ needs and coach them in these areas. 

The suggestion that an increase in contact between supervisors and operatives is associated with an
increase in supervisors’ engagement in active safety leadership poses potential challenges for the
industry. During the focus groups, supervisors discussed factors that reduce their time on site, in
particular paperwork associated with new policies, and the problems this creates for engaging in
active safety leadership behaviours. The implication in these discussions was that initiatives designed
to improve safety have the potential to harm safety if they require paperwork to be completed. The
conflict between paperwork and on-site activity was not explicitly explored in the questionnaire
survey and could be a focus of future research. More specifically, further work could focus on
whether a relationship between paperwork and leadership exists, and if so, what steps might be taken
to ensure that paperwork is completed more efficiently and with minimal impact on the time that
supervisors spend on site. 

Although important, the impact of contact between supervisors and operatives was secondary to the
importance of role autonomy. The results from the survey showed that role autonomy was the
strongest immediate antecedent of supervisors’ engagement in active safety leadership behaviours. As
supervisors perceive more control over how they supervise operatives, they show an increase in the
extent to which they engage in active safety leadership behaviours. The relationship between
autonomy and job involvement has been shown by others104,105 and may be explained through basic
psychological needs.  Autonomy is often presented as a basic psychological need, which, when
satisfied, leads to greater involvement in an activity.106,107 Individuals who can freely choose to pursue
an activity, and who can also master the activity and have significant support from others, are more
likely to engage in an activity as they find it intrinsically satisfying and enjoyable. When an activity
becomes externally driven (or controlled by external forces), an individual’s interest in it reduces and
so does their engagement in it. 

The current study showed support for this theory. In particular, the findings highlighted the
importance of autonomy and social support in supervisors’ engagement in an activity (specifically
leadership behaviours). The absence of any significant effect of competence is likely to be due to the
absence of an objective or subjective measure of this in the questionnaire survey. In relation to social
support, the results showed support from colleagues to be particularly important. Although
traditionally support and commitment from management has been implicated as the strongest
influence on workplace safety,108 emerging research is showing that an important role is played by
colleagues.71,109 The results of this research support this emerging conclusion. For the supervisors
involved in this study, colleague support for safety played a stronger role in shaping their perceived
role autonomy than support from their own managers. One possible explanation for this finding is
that supervisors interact more regularly with their colleagues than with senior management. As their
colleagues are responsible for teams that they work alongside, their support would be immediate,
necessary for the successful completion of tasks, and imperative to ensuring jobs are completed safely.
When this support is low, supervisors may experience this as an extra demand placed on them
(negotiating safety with colleagues or their operatives), which will reduce feelings of autonomy,
support and possibly the effort needed to inspire and motivate operatives to engage in safety. 
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A second, and somewhat weaker, influence on supervisors’ perceived role autonomy was the salience
of organisational constraints. Organisational constraints are characteristics in the workplace that are
often beyond an individual’s control but affect their behaviour – in this case, safety leadership. The
most frequent organisational constraints reported by the sample of supervisors involved in this
research were subcontractor and migrant employees’ safety attitudes and skills, and organisational
rules and procedures. These findings are consistent with documented research, which identifies these
two groups as having a strong, and often negative, impact on safety in construction.78 They also offer
some support to the focus group findings that procedures may reduce supervisors’ engagement in
active safety leadership. The main example of this that emerged from the focus groups concerned the
effects of disciplinary procedures. Other procedures that fall into this category (ie that are potentially
counterproductive to safety), are worthy of further investigation.  

While the current research identified significant correlates of active safety leadership, these were few
in number. Further, the results showed that the immediate antecedent of leadership accounted for only
a small percentage of the variance. While this finding should not reduce the importance attached to
this finding (as any increase in safety leadership is likely to bring improvements in workplace safety),
it does suggest that other factors, which were not captured in the survey but possibly emerged in the
focus group discussions, play an important role. Future research should seek to expand the measures
used in this study to offer more coverage. Potential areas include a specific measure of production
pressure, an objective measure of training received in a leadership and supervisory role, and more
reliable measures of personality and other individual factors (see below). 

8.3 Study limitations
The research reported here had a number of limitations that should be addressed. First, the
questionnaire survey relied on cross-sectional data that were largely the result of self-reporting. One
concern with this type of data is that ‘prediction’ in its truest sense cannot be established, as this
requires longitudinal data. The context of the current research (construction) makes longitudinal
studies difficult, because of the transient nature of the workforce and the large representation of
contractor company personnel. Although ‘prediction’ in its truest form could not be tested here, the
results of the correlation and regression analyses identified clear factors that have a relationship with
the frequency of supervisors’ engagement in active leadership behaviours. It is quite possible that
these same factors would emerge as significant influences in longitudinal studies, especially as role
autonomy has been shown in a number of other studies to be an immediate antecedent of behaviour. 

Second, the results identified a number of measurement scales that suffered from poor reliability.
These related to personality traits, emotional intelligence and, to a lesser extent, external locus of
control. While low levels of reliability have been reported for external locus of control in other
studies, measures of personality have been shown to perform reliably in other contexts. The reason
for their poor reliability in the current research is unclear. Future research would benefit from either
identifying and correcting the reason for these scales’ poor reliability, or identifying a more reliable
measure of personality for this sample. By doing this, it will be possible to have a more valid test of
the role of personality in construction supervisors’ safety leadership.  

Third, the study was conducted in the construction industry, which may limit the extent to which the
results may be generalised to other contexts. The fact that the results of this research share similarities
with those reported in the general literature adds some support to the probability that the results will
transfer to other industrial contexts. This is supported by the fact that the factors that were shown to
be the strongest predictors of leadership behaviours in this study (eg role autonomy, social support
and organisational constraints) are not unique to the construction industry.  

Fourth, and related to the third limitation above, the sample comprised mostly English employees and
supervisors, which may restrict the findings to this sample. Provisional results shown in this report
suggest that nationality did not affect safety leadership behaviours in a significant way. However, this
was based on only a small number of non-English participants, and consequently it should be
interpreted with caution. Future research would benefit from testing the effects of nationality on
active safety leadership and its antecedents in a sample where different nationalities are reliably and
more evenly represented.  

8.4 Conclusion
Overall, the research reported in this report suggests that the extent to which supervisors engage in
active safety leadership depends on their role autonomy and the number of hours they spend on site
with operatives. Role autonomy, the more important influence of the two, is promoted through
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colleague support and reduced by organisational constraints. Somewhat promising is the finding that
factors that increase role autonomy are more powerful influences than those that reduce it. The
implication of these findings for safety is that accidents may be reduced through the development of
environments defined by supportive colleague relationships. These types of relationship were
discussed in the focus groups as developing over a period of time. While this may be difficult to
achieve in the construction industry, owing to the transient workforce, it is a goal worth pursuing. 
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Appendix 1 – Definitions of terms

Accident experience Witnessing on-site accidents or personal involvement in accidents

Emotional intelligence (EI) Awareness and use of self and other emotions to guide behaviour
• Optimism/mood regulation Regulation of emotion in self and others; using emotion positively
• Utilisation of emotion Utilisation of emotion to solve problems 
• Appraisal of emotions Appraisal and expression of emotions in self and others 

Experience Measured in terms of number of years worked in the construction
industry and as a supervisor

Locus of control (LoC) Supervisors’ perceptions of their control over safety events
• Internal LoC Belief that events (eg accidents) are under individual control
• External LoC Beliefs that events (accidents) are due to chance or fate 

Extrinsic motivation Behaviour driven by external sources (eg pay, avoiding punishment)

Intrinsic motivation Behaviour driven internal sources (e.g., satisfaction, enjoyment)

Near miss Any incident that occurs which could have resulted in a person being
hurt or injured had the circumstances been slightly different

Organisational constraints Factors within the organisation which restrict the way supervisors
lead on safety, such as inadequate training, poor equipment or
supplies and inadequate help from others

Personality Individual traits and characteristics
• Extraversion Positive, ambitious, influential, values personal relationships, enjoys

change
• Neuroticism Negative future view, anxious, likely to attend to negative emotions
• Openness to experience Creative, imaginative and insightful
• Conscientiousness Disciplined, hard-working and with high levels of integrity 
• Agreeableness Co-operative, trustworthy and considerate to others 

Role autonomy Freedom to personally decide how to supervise operatives’ safety

Role conflict Different and incompatible demands placed on supervisors 

Role control (risk) Opportunity to determine methods that reduce risk (eg method
statements)

Role overload Excessive work demands placed on a supervisor

Safety compliance Complying with safety rules and procedures in order to maintain a
safe working environment

Safety culture Shared attitudes or values that the organisation holds about safety

Safety recognition Recognition from management or the organisation for good
performance on safety

Safety support – colleagues Support on safety issues from colleagues

Safety support – management Support on safety issues from management

Safety support – supervisors Support on safety issues from supervisors

Self-efficacy An individual’s belief in their ability to complete a task or engage in
a particular behaviour

Promoting active safety leadership  45



Subculture Subset of organisational groups who have shared sets of meanings
which may differ from the predominant organisational culture

Supervisor visibility Level of visibility (physical proximity and actual visibility) of
supervisors to operatives 

46 Conchie and Moon



Appendix 2 – Example quotations from focus groups

Experience It’s somebody who’s basically comes from the ground, learnt their
trade, worked with the lads, worked with various different trades,
you have a laugh with the lads. It’s just experience and with
experience you gain respect.... It’s all about respect, being a good
supervisor, good listener, good communicator. (FG1) 
Somebody with experience can minimise the risk, although they’re
not exactly doing it to the letter of the law; when you’ve got
experience you can minimise the risk. (FG7)

Accident exposure I think it’s actually when you see an accident right in front of you.
That’s one of the biggest things. (FG10)
It makes you more aware of the seriousness of it. I mean I’ve
watched a guy fall through a hole about 40 foot above and he
landed on the concrete just in front of me. And it makes sure that
you don’t stand on a piece of wood that’s covering a hole, well you
don’t stand on a piece of wood in case there’s a hole underneath it. It
does make you aware when you’ve seen a man with broken legs and
ribs. (FG2) 
I’ve seen two fatalities in this game, in this business. I was stood four
feet away from one of them when it happened, so it certainly
changed my life. (FG1)

Habit Like we’re the dinosaurs amongst us, who are used to doing it this
way. It’s very hard to change your habits. (FG2)

Role demands/role conflict The pressure you’re under of getting the job done. You may think
you’re the best safety man but if you’ve got someone roaring and
shouting at you to get the job done, there’s fines of x amount of
pounds coming your way, you’ll find some way of getting that job
done. (FG7) 
The closer you get to handover period, you find that everyone’s
getting pushed for time and rushing around and there’s more people
working in an area than there usually would be. And then that slows
things down and it can put pressure on, you know, whether it’s safe
now. (FG9)
Now with your health and safety, you’re doing everything right on
that, you’re doing well and that, that’s ... that’s grand. You’ll still get
shouted at for missing your programme. (FG10)

Role overload There’s a helluva lot of responsibility. I mean, when you’re the
supervisor, you’re the supervisor, you’re the nursemaid, you’re the
babysitter, you’re the trainer, you’re the guy that makes sure they’re
doing the job right, so you’re the specifier, virtually, you order the
materials, you’ve got to make sure they’re working with the right
gear, you’re the safety guy, you’re the manager, you’re the project
manager... (FG6)
You get to a point there where you have probably got 10 hats and
you only do the job 10 per cent as well as you should be doing it
because you have got that much to do. (FG2) 
I mean the responsibilities you’ve got far outweigh the amount of
men you look after. I think they put too much on one man for a job
this size. (FG9) 

Role autonomy See, a lot of senior management don’t realise and they don’t take into
account the actual way in which we work out on site, and some of
the things that come our way is absolutely ridiculous. (FG1) 
The chief engineer said: ‘You’re not doing it to the method
statement’ and I said: ‘I’ve done it to your method statement and it
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doesn’t work and doesn’t work safe – you have to amend your
method statement.’ This was because he’d just done a method
statement and sent it out and expected us to adhere to it. He hadn’t
asked the advice of the qualified. (FG9) 
Well a lot of it, if they’d asked the people that’s actually doing the
jobs for some assistance in timescales and planning, it would run a
lot better. (FG7)

Safety culture It’s coming more to the fore now isn’t it, health and safety? You
know, I mean years ago you never heard about it, but now it’s on a
weekly basis, something new comes up at meetings. Someone has to
take it seriously. (FG2) 
I think everyone’s attitude changes over time anyway. I mean the
more time goes on, new things come in and then you sort of realise
that, you know, the way you used to do a job five years ago is not
the way to do it, but that’s just about learning. (FG8) 
I mean we want everybody to go home at nights with no problems....
Alright, accidents do happen, but we don’t want to see them happen
and we do try to avoid it at all costs. (FG2)

Disciplinary procedures If your lads are working under you, you should be able to speak to
them, otherwise you shouldn’t be a supervisor and it’s as simple as
that. You shouldn’t need to issue them with cards. (FG1)
I think the most important thing we’re missing here is, with all these
rules and regulations, we’ve got to motivate these blokes... and
you’re getting all these rules and regulations, and rebelling against
them, and it’s just like, he’s making life harder for us because at the
end of the day, we’ve still got to be there, talk to them, motivate
them and get the job done. (FG5)
If you shout at them saying: ‘You’ve done wrong, there’s your card,
go for induction’ then, you know, they don’t understand what
they’ve done wrong. It’s about education. (FG10)
Basically you don’t need to go chucking these cards at people, unless
it’s an absolute lunatic or you just can’t get through to them, and
then, he wants to be gone for the health and safety of everyone else.
(FG1) 

Support I’ve got a project manager and whatever I decide he will back me
100 per cent and that’s what you need. (FG7) 
I think people appreciate what you do. They don’t often come up to
you and pat you on the back that often. They don’t say ‘Thanks for
pointing that out. Actually, yeah you’re right.’ (FG9)
I mean like myself, these two guys here, we have shared ups and
downs about everything haven’t we? In and out of work, you know
what I mean and it does make a big difference. So there is never sort
of, any barriers up, it makes a big difference, hell of a difference.
(FG1) 
You try and get on with everyone, I think. You know, I mean we all
work together here, and er, we’re all good friends… mostly
[laughter]. (FG2) 

Subcontractors The sub-contractor bases his day on how much he produces and how
much he can actually make in terms of financial reward, where we
tend to put health and safety as top priority which it is. (FG6)
So they want to get as much done in a day to make as much money
in a day and that supersedes anything including their own safety.
(FG6)
You are expecting your men to implement the same safety features
when there is a divide in the type of safety features that one
company use and the other lot use... and it’s whether they listen to
you when you tell ’em ’cos you’re not of their trades and they are
sub-contracted to some other part of the company. (FG1)
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Unfortunately it’s price work, so if they don’t do the work, they
don’t get paid, so they’re always in a rush, it’s like because they’re
rushing, because they’re not thinking. They’re not calm, accidents
happen, it’s got to be controlled. It’s harder for us to supervise, it’s
harder for us to say ‘whoa’, you know? (FG8) 

Foreign labour But I mean trying to communicate what you want them to do, how
you want them to do it, how you want them to go about it safely as
well and getting them to understand it. You know, sometimes you
can explain it to them and they might nod and agree, but... it’s that
question whether they have understood it or are they just nodding.
(FG10)
On my gang I’ve got quite a few foreign labour and that’s quite an
issue, there’s a language barrier. There’s nothing wrong with the
labour, it’s just the communication. (FG7) 
You shout to somebody who is up a scaffold that you know
something is going to hit him, and he’s waving his hands thinking
you’re being nice to him, you know. (FG2)

Operative characteristics I feel frustrated if I know for a fact that I’ve got somebody in a
position that somebody else put in that position, and I’ve got to
supervise them and I know they’re no good in that position. Then I
get frustrated because I’m fighting a losing battle. (FG9)
People with bad attitudes, you feel like you’re wasting time talking
to them, but you’ve still to keep going back and telling them. You
know it’s a complete waste of time, you still got to do it. (FG5) 
Operatives that are arrogant and they don’t want to learn. That
makes it very difficult. (FG10) 

Frequency of contact I think there’s perhaps too much time spent on the paperwork side of
safety and not enough time walking around site looking at what’s
going on – ’cos if you’re out there more, they won’t do such silly
things. (FG2) 
It stops you going around and seeing what’s happening on site. And
if you’re on site, then you can stop something going wrong. (FG2) 
I’ve got to sort, like, flit between all these jobs and the minute my
back’s turned, who’s to say that these guys are going to continue
working safely? (FG6)
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Appendix 3 – Demographic data

Table 5
Demographics
(company, trade,
nationality) of
supervisors
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Company Freq.
Valid
%

Trade Freq.
Valid
%

Nationality Freq.
Valid
%

5 1 1.4 Fixer 1 1.3 Australian 1 1.3

6 1 1.4 Rain screen 1 1.3 Canadian 1 1.3

7 1 1.4 Heating 1 1.3 Indian 1 1.3

11 1 1.4 Dry lining 1 1.3 Northern Irish 1 1.3

12 1 1.4 Insulator 1 1.3 Irish 2 2.6

13 1 1.4 Plasterer 1 1.3 Welsh 2 2.6

14 1 1.4 Flooring 1 1.3 English 17 21.8

15 1 1.4 Steel fixer 1 1.3 British 53 67.9

20 1 1.4 Carpenter 1 1.3 Missing 2 –

22 1 1.4 Drainage 1 1.3

23 1 1.4 Scaffold worker 2 2.5

26 1 1.4 Concrete 2 2.5

27 1 1.4 Cladding 2 2.5

31 1 1.4 Roofer 2 2.5

36 1 1.4 Painter 2 2.5

10 2 2.9 Window insulator 2 2.5

18 2 2.9 Logistics 2 2.5

29 2 2.9 Engineer 4 5.1

4 3 4.3 Mechanical 4 5.1

41 3 4.3 Pipe fitter 4 5.1

2 4 5.8 Plumber 4 5.1

3 17 24.6 General operative 5 6.3

1 21 30.1 Bricklayer 6 7.6

Missing 11 – Electrician 6 7.6

Joiner 8 10.1

Foreman 14 17.7

Missing 1 –



Table 6
Demographics
(company, trade,
nationality) of
operatives
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Company Freq.
Valid
%

Trade Freq.
Valid
%

Nationality Freq.
Valid
%

8 1 0.4 Mechanical 1 0.4 Jamaican 1 0.4

9 1 0.4 Carpenter 1 0.4 Kosovan 1 0.4

16 1 0.4 Steel metal 1 0.4 Albanian 1 0.4

41 1 0.4 Stores 1 0.4 Moldovan 1 0.4

30 1 0.4 Maintenance 1 0.4 Zimbabwean 1 0.4

34 1 0.4 Steel fixer 2 0.8 Irish 4 1.5

35 1 0.4 Welder 2 0.8 Polish 4 1.5

38 1 0.4 Insulator 3 1.1 Welsh 4 1.5

39 1 0.4 Flooring 3 1.1 Lithuanian 5 1.8

40 1 0.4 Logistics 3 1.1 Indian 7 2.6

21 2 0.8 Machine driver 3 1.1 English 109 40.1

28 2 0.8 Banksman 3 1.1 British 134 49.3

36 2 0.8 Window insulator 4 1.5 Missing 5 –

37 2 0.8 Heating 4 1.5

14 3 1.2 Engineer 5 1.9

15 3 1.2 Fixer 7 2.6

17 3 1.2 Dry lining 7 2.6

20 3 1.2 Cladding 8 3.0

7 4 1.6 Roofer 8 3.0

11 4 1.6 Painter 8 3.0

12 4 1.6 Fitter 8 3.0

13 4 1.6 Rain screen 10 3.7

18 4 1.6 Scaffold worker 11 4.1

19 4 1.6 Concrete worker 14 5.2

22 4 1.6 Plumber 16 6.0

23 4 1.6 Bricklayer 17 6.4

25 4 1.6 Joiner 22 8.2

27 4 1.6 Pipe fitter 23 8.6

31 4 1.6 Electrician 24 9.0

32 4 1.6 General operative 47 17.6

33 4 1.6

10 5 2.0

29 5 2.0

26 6 2.4

5 7 2.7

6 9 3.5

4 10 3.9

2 13 5.1

3 56 21.5

1 62 24.2

Missing 22 –



Appendix 4 – Reliability estimates of 
measurement scales

Table 7
Reliability estimates
of measurement
scales
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Factor Cronbach’s alpha

Individual
factors

Personality: extraversion 0.44

Personality: agreeableness 0.51*

Personality: conscientiousness 0.33*

Personality: neuroticism 0.42*

Personality: intellect 0.60*

Emotional intelligence: mood regulation 0.61

Emotional intelligence: using emotions 0.58*

Emotional intelligence: appraising others’ emotions 0.39*

Self-efficacy: general safety 0.70

Self-efficacy: engagement in safety 0.83

Self-efficacy: prioritising safety 0.78

Self-efficacy: complying with safety 0.72

Internal locus of control 0.64

External locus of control 0.45*

Motivation: intrinsic 0.65

Motivation: personal value 0.72

Motivation: recognition (supervisor) 0.78

Motivation: recognition (manager) 0.76

Motivation: punishment 0.62

Organisational 
factors

Role conflict 0.58*

Role control (risk) 0.68*

Role autonomy 0.79*

Role overload 0.81

Safety support: colleagues 0.87

Safety support: supervisors 0.94

Safety culture 0.93

Leadership
measures

Active leadership 0.84

Inactive (avoidant) leadership 0.73

NB: This table includes only those factors that are measured with a scale of items.
* These scales have had one item removed to improve internal consistency.
Bold figures indicate poor reliability.
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Abstract

Supervisors’ commitment to safety is critical for reducing workplace accidents and injuries. Active
safety leadership, defined by behaviours emphasising the importance of safety, encouraging employee
involvement, and challenging poor practices, has been shown to increase employees’ safety
compliance and voluntary participation in safety. However, little is known about the ways in which
these leadership behaviours may be promoted (ie their antecedents). The current research addressed
this issue by identifying the individual (human) and organisational factors that help or hinder
supervisors’ engagement in active safety leadership. The construction industry was chosen as the
research context as it consistently ranks among the most dangerous in terms of number of accidents
and injuries. To understand the antecedents of active safety leadership, data were collected through
focus groups (ngroups = 10; nsupervisors = 69) and a questionnaire survey (nsupervisors = 82; noperatives = 285). 

The results show that supervisors’ active safety leadership behaviours are directly related to role
autonomy (freedom to personally decide how to supervise operatives’ safety) and the number of
hours that supervisors spend on site with their operatives. Further, their leadership behaviours are
indirectly related to the level of support that supervisors receive from their colleagues and the
frequency of organisational constraints (eg subcontractor and foreign labour skills and attitudes).
Preliminary analyses suggest that supervisors’ engagement in active safety leadership is not influenced
by the extent to which they share a trade, company or national identity with their operatives. These
latter findings are tentative – especially with regard to nationality – as group sizes were relatively
small. 

In summary, the results suggest that supervisors’ active safety leadership is shaped by the context in
which they find themselves, rather than the individual qualities they possess. A supportive
environment, particularly among colleagues, is especially important for increasing supervisors’
feelings of role autonomy and consequently their engagement in active safety leadership behaviours. 
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Executive summary

Supervisors’ active safety leadership* (eg coaching employees on safety and encouraging employees to
raise safety concerns) has been shown to promote workplace safety. However, the way to increase
these leadership behaviours is unclear. With the exception of four studies that specifically focus on the
antecedents of safety leadership, in university science laboratories and through three case studies in
construction, no systematic safety research has been carried out in this specific area. 

To start to address this void, the current research aimed to identify the individual (human) and
organisational factors that affect supervisors’ active safety leadership. To this end, the research had a
number of secondary objectives:

• to explore supervisors’ perceptions of the factors that affect active safety leadership
• to measure the prevalence of these factors in construction and their relative importance in shaping

safety leadership 
• to examine the effects of supervisors’ shared identification with their operatives (as measured by

trade, company and nationality) on the supervisors’ active safety leadership behaviours.

These objectives were addressed over two phases:

1. Ten focus group exercises with 69 supervisors from the construction industry were carried out to
explore supervisors’ perceptions of the factors that affect active safety leadership. 

2. A questionnaire survey of 82 supervisors’ experiences of a range of individual and organisational
factors, and their engagement in safety leadership behaviours (as measured by their operatives 
(n= 285)), was conducted. Before the main survey, a pilot study was carried out with 13 safety,
occupational and social psychologists and practitioners, and 24 supervisor–operative triads. The
goal of the pilot study was to assess the psychometric properties of the tool before using it in the
main survey.

The results from both phases of the research showed a general consensus on the factors that have the
greatest impact on supervisors’ active safety leadership in the construction industry. The main factors
were found at an organisational level and related to:

• role autonomy (freedom to personally decide how to supervise operatives’ safety)
• support from colleagues on safety issues
• general organisational constraints (lack of information, personnel problems and so on)
• role conflict (being tasked with incompatible requests)
• the amount of time spent on site with operatives.

Of these factors, role autonomy had the strongest direct effect on supervisors’ engagement in active
safety leadership. Indirect influences came from organisational constraints and colleague support for
safety. Interestingly, preliminary analyses suggest that active safety leadership is not influenced by the
extent to which supervisors share the same trade, company or national identity with their team of
operatives. However, this finding is tentative – especially in regards to nationality – as group sizes
were relatively small. 

The results suggest active safety leadership may be understood as a balance between job resources
and job demands. When job demands (eg organisational constraints) are high and job resources (eg
colleague support, role autonomy) are low, supervisors are less likely to engage in active safety
leadership than when the opposite situation exists. 

At a practical level, these results suggest that organisations might benefit from directing their
resources towards increasing supervisors’ feelings of autonomy in their role – possibly through greater
involvement in the decision-making process or by empowering them to schedule work tasks and select
the methods used to perform tasks. At an academic level, the results imply that greater attention
might be given to contextualising leadership and considering the importance of situational factors.
While this is beginning to be recognised by some,1 the literature is still dominated by discussion of
individual antecedents.
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1 Introduction

1.1 Project background: context and aims

Setting the scene: the construction industry
Internationally and in Europe, the construction industry consistently ranks among the most
dangerous as measured through accidents and injuries. The latest official statistics for the UK show
that the construction industry had the highest number of fatal injuries of all the main industry
groups, with a total of 53 in the period 2008/09.2 Similarly, construction has the largest number of
fatalities reported for any of the industry sectors in the US,3 and European construction fatality rates
are more than twice the average of other sectors.4

Compared to other industries, construction is unusual in its complexity and characteristics.
Individuals working in this sector face greater physical demands and are readily exposed to
biological, chemical, ergonomic, noise, and machinery-related risk factors. In addition to specialist
plant, equipment and tools, the industry is defined by the existence of a highly mobile workforce with
differing skill levels,5 foreign labour,6 competing goals of productivity and safety,7 time pressures,
environmental variables (eg inclement weather), and differing leadership and management
hierarchies.8,9 Being project-based, the construction industry is a dynamic, ever-changing environment
that requires specific organisational structures to manage the demands of its wide-ranging activities
and varied personnel involved in projects.10 The competent organisation and management of
temporary work structures (work teams or gangs) is pivotal to the smooth running of projects.

Construction projects include the building of new structures and additions, modifications and
renovations of existing structures. These structures may be residential, commercial or industrial (the
latter including heavy and civil engineering projects such as bridges, roads, railways and tunnels).
Individual projects vary in size, duration and complexity. For instance, projects often involve many
design, construction and supplier organisations that need to work as interfunctional teams.11

Subcontractors are employed for specialist work (eg carpentry, plumbing, electrics) or on a ‘labour-
only’ basis and can account for as much as 90 per cent of the total value of a construction project.12

On some projects, the main operating company will merely act in a management capacity, while all
labour and specialist work is contracted to small or medium-sized construction companies. The
outsourcing of work and presence of subcontractors means that it is common to find decentralised
decision-making and diverse attitudes towards the completion of work and safety.

Work-related incidents cause significant costs to individuals, organisations and the economy (eg lost
working days). As well as the responsibility for the welfare of employees, construction companies
have a duty of care to members of the public who may be affected by construction work and put at
risk of accident and injury.13 Addressing safety in the construction industry is therefore both
important and complex.

In other industries, research has shown that workplace accidents may be reduced by supervisor
engagement in safety leadership behaviours.14–16 Recent findings from the construction industry support
this conclusion.17 These studies show that as supervisors become more active in leading safety (eg by
showing commitment to good safety, encouraging employees’ involvement in safety and challenging
poor safety), employees show a similar increase in the extent to which they engage in safe behaviours. 

However, despite the advantages associated with active forms of safety leadership, this style of
behaviour is not found consistently. A number of reasons have been suggested for this, but no
systematic research has been carried out to test the validity of these proposals empirically. The current
research aimed to address this by identifying and testing the relative influence of different antecedent
factors in promoting, or reducing, active safety leadership behaviours among construction
supervisors. In this report the term ‘active safety leadership’ is used to mean the proactive, energising
nature of these behaviours. In reality, behaviours are measured that are consistent with models of
safety-specific transformational leadership – a style of leadership shown to improve employee safety
in industry generally and construction specifically, and high quality leader–member exchanges. 

1.2 Project aim and objectives
The current project had the principal aim of identifying the range of factors that affect supervisors’
engagement in active safety leadership behaviours. Underlying this overall aim were a number of
secondary objectives:
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1 to explore supervisors’ perceptions of the factors that affect active safety leadership
2 to measure the prevalence and relative importance of these factors in a sample of construction

supervisors in the UK
3 to examine the effects of supervisors’ shared identification with their operatives (as measured by

trade, company and nationality) on the supervisors’ active safety leadership behaviours.

1.3 Significance of the project
The research seeks to identify the range of factors that help or hinder supervisors’ efforts to engage in
active safety leadership. Subsequently, it aims to identify which of these factors is likely to have the
biggest impact on supervisors’ behaviours, and which may produce the most significant change in
supervisors’ behaviours if targeted by organisational initiatives. In many ways, this research is similar
to work on group-level safety climate and consequently similar findings may be expected. However,
while leadership and group-level climate are related, they exist as distinct constructs, which may or
may not be influenced by the same factors. Therefore, it would be wise not to assume that the
findings from climate research automatically transfer to leadership, but instead to focus specifically
on leadership behaviours as the target of interest. 

1.4 Outline of the project
The research was carried out over two phases that combined qualitative and quantitative
methodologies. To inform these phases of data analysis, a review of the leadership and safety
literature was conducted to identify individual (human) and organisational factors that were likely to
be important in understanding supervisors’ leadership behaviours. The report begins by summarising
this review and proceeds to present and discuss the methods and findings of the two phases of data
collection.
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2 Literature review

2.1 Leadership theory
Leadership is a critical aspect of organisational life, contributing to improved manager–employee
relationships as well as increased motivation and performance.18 Considered a necessary tool for
competitive advantage, leadership includes establishing direction, aligning people, and motivating and
inspiring employees, which ultimately leads to organisational change.18,19

The most popular theory of leadership focuses on two styles of behaviour: transactional and
transformational.20 Transactional leadership is similar to management and is defined by an exchange
between the leader (manager) and the follower (employee), where both parties fulfil their roles and
receive something in return. Three dimensions of this style of leadership are: 

• contingent reward (leaders reward employees for approved behaviours and discipline behaviours
that are not approved of)

• active management by exception (monitoring of performance with intervention if necessary)
• passive management by exception (correction from the leader only when a problem arises). 

It is generally considered that leadership styles such as these, which focus on rewards or the threat of
their removal, suppress employees’ commitment to quality and productivity.21

Transformational leadership builds on a transactional approach and augments its influence on
employee behaviour.22,23 This style of leadership focuses on motivating, inspiring and encouraging
employees to improve their performance. In academic literature, transformational styles of leadership
are characterised by behaviours reflecting:

• idealised influence (articulating a vision for the future)
• inspirational leadership (aspiring to attain a realistic goal)
• intellectual stimulation (challenging assumptions and traditional methods)
• individualised consideration (awareness and support of employees’ needs). 

Translated, these relate to inspiring a vision of the future, role-modelling, fostering the acceptance of
group goals, demonstrating high performance expectations, providing socio-emotional support,
increasing employees’ awareness, and stimulating employees to think again about how work can be
performed.24

A body of literature supports the notion that transformational leadership is more proactive than other
forms of leading. It has been associated with a greater number of positive outcomes, such as
employee achievement and growth, empowerment, increased organisational commitment, high levels
of cohesion, and increased group level performance.21,25,26 Based on findings such as these, it is
reasonable to see why organisations might strive to attain this type of active – transformational –
leadership in their management.

2.2 Safety leadership 
In the domain of safety, leadership is concerned with the prevention of accidents, injuries and
fatalities by reducing employees’ unsafe behaviour. As with general leadership theory, safety
leadership is considered to be more effective if it is transformational and defined by coaching,
individualised consideration, support, and employee encouragement to raise safety suggestions and
concerns. Transformational leadership, and relationships defined by high quality exchanges between
supervisors and employees, have been shown to increase employees’ open communication about
safety, engagement in safe behaviours, safety commitment, and safety consciousness.15,17,27–32 These
outcomes are often attributed to the fact that transformational styles of safety leadership engender
trust and respect from employees, which support the associated positive outcomes. For simplicity, and
to reflect the proactive and energising nature of these styles of leadership, we use the term ‘active
safety leadership’ to refer to the behaviours listed above.  

The relationship between supervisors’ leadership styles and employees’ safety behaviour is well
established. However, the factors that promote active safety leadership are less clear. A search of the
safety literature identifies only four studies that explicitly and specifically test the factors that
promote safety leadership behaviours.33–36 Three of these studies focus on safety in university science
laboratories and show that safety leadership is influenced by the size of the organisation and work
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unit, accident experience of the leader and employees, age of the leader, and the leader’s training
experience.34–36 The fourth study uses a case study method to explore leadership styles used by
managers in the UK construction industry and shows that safety leadership is affected by the
employing company and the factor of time.33 Specifically, this study showed that directive
management styles were adopted with subcontracted employees as managers perceived that they had
less personal control in this area. This differed to the style used with employees of the main
contractor company, where managers were more concerned with motivation and participation and
adopted more active styles of leadership. Furthermore, managers adjusted their style depending on
time and urgency, employing more directive methods when time was short. 

These four studies identify a number of factors that may affect the way that leadership is managed in
the safety domain. However, their insight is limited by context (eg science laboratories) or method
and target (eg three case studies, managers). Research in other organisational domains and in safety
more generally has identified a number of factors that may affect leadership behaviours. Some of
these are different from those captured in the four studies above and some are the same. These two
fields of literature yield important knowledge about the antecedents of active safety leadership. The
following sections constitute an overview of the factors implicated by this literature in having an
affect on either general leadership or general safety behaviours.  

2.3 Antecedents of active safety leadership

2.3.1 Individual factors 
Individual antecedents of active leadership refer to the human contribution. The main factors
implicated in the general leadership and safety literature are: 

• personality
• emotional intelligence
• self-efficacy
• motivation
• experience.

See Appendix 1 for a full list of definitions. 

Personality 
A growing number of studies have emphasised the impact of personality on leadership behaviours.
These studies have shown that the traits of extraversion, neuroticism, openness, conscientiousness and
agreeableness are significantly related to active forms of leadership.37 Of the five traits, extraversion
shows the strongest relationship to active leadership and consistently emerges as a significant
antecedent. Openness, agreeableness, and conscientiousness also share a positive relationship with
active leadership, while neuroticism has a negative relationship.38,39 In simple terms, this research
suggests that individuals with high levels of extraversion, openness, conscientiousness and
agreeableness are more likely to engage in active leadership behaviours than those with high levels of
neuroticism.

Emotional intelligence 
Emotional intelligence (EI) is defined as people’s ability to use emotions (their own or others’) to
guide the thinking and actions of themselves and others. EI has been associated with effective
leadership in non-safety domains14,40 and more recently also in safety.41,42 Geller41 proposed that an
injury-free workplace requires leaders who have an awareness and control of their own emotions as
well as an understanding of other people’s emotions. Being aware of emotions allows a leader to
adapt his or her behaviour to diffuse a situation or to motivate employees to engage in safety.
Individuals high on EI are typically receptive to feedback, and actively encourage and praise safety.
These behaviours are also characteristic of active safety leadership, which partly explains the link
between the two. 

Locus of control 
The safety locus of control is concerned with an individual’s perception of his or her control over
external events in the safety domain.43 Individuals with an internal locus of control believe that
events, such as accidents, are under their control. Individuals with an external locus of control believe
that ‘accidents happen’ and are beyond their control. Applied to safety leadership, it is possible that a
high level of external locus of control will reduce active safety leadership behaviours, as a supervisor
with an external locus of control believes that he or she has little control over their environment. In
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contrast, a high level of internal locus of control may lead to an increase in safety leadership to
prevent injury. Closely coupled with internal locus of control is empowerment (the degree to which
someone believes that they can control their environment). Research shows that internal locus of
control is effective at promoting safety when the individual holds a high level of empowerment.44

Motivation
Motivation, defined broadly as a drive that energises and directs behaviour, has been linked to active
leadership behaviours.45,46 Two main classes of motivation relate to internal sources (eg intrinsic
pleasure) or external sources (eg reward or recognition for good safety).* Both types of motivation
have been implicated in general safety behaviours.47–49 In particular, extrinsic motivation is implicated
more strongly in safety compliance and intrinsic motivation is implicated more strongly in safety
participation and engagement behaviours. The latter finding is explained by the fact that individuals
intrinsically motivated by a task (ie they find the task pleasurable, enjoyable and a challenge) are
more likely to actively engage in it.44,50,51

Experience
Experience relates to the acquisition of a specific set of skills, job-relevant experience acquired
through training, and a sense of perspective acquired through time spent in an organisation and job.52

In the context of safety leadership, experience may relate to a specific job role (eg being a supervisor)
or a specific work context (eg construction). Of particular importance is the relevance of a leader’s
previously held positions and the ability of experiences gained in those positions to enhance their
technical and interpersonal skills. Research suggests that experience as a supervisor or in the
construction industry may affect active safety leadership. 

Accident exposure
Accident experience has been shown to affect leadership behaviours.36 This experience may relate to
accidents sustained personally or to witnessing someone else having an accident. Both types of
exposure increase active safety leadership as a means to prevent similar future incidents and
associated negative consequences. 

Self-efficacy 
Self-efficacy refers to an individual’s judgment about their own capability to achieve a certain task (eg
good safety) or maintain certain behaviours. Self-efficacy has been shown to influence the initiation,
intensity and persistence of a behaviour, thus affecting an individual’s involvement in a task and
governing whether they persist with the task in the face of obstacles.53 Applied to the domain of
safety, self-efficacy research suggests that a supervisor’s perception and judgment of their ability to
influence employees’ safety behaviours is likely to affect their motivation to engage in safety
leadership.54 Supervisors high in self-efficacy are more likely to engage in active safety leadership than
those low in self-efficacy, as a result of their assessment of their personal ability to succeed in
achieving this goal.

2.3.2 Organisational factors 
Compared to individual (human) antecedents of leadership, organisational (or contextual) factors
have received relatively little attention in the leadership literature.1,33,55 In the following sections, a
range of organisational factors that have been shown to influence supervisors’ engagement in active
leadership in other domains will be outlined. These include factors specific to a supervisor’s
responsibilities (eg overload and conflict) and those specific to the situation in which supervisors find
themselves (eg culture and structural features).

Role demands: overload and conflict
Role overload, defined as excessive work demands, has been related to a reduction in safety
behaviours29 and an increase in workplace injury.27,56 These findings are often attributed to the fact
that multiple demands increase a person’s complacency and risk-taking behaviours because of faulty
decision-making caused by cognitive strain. These demands are accelerated when time pressures
increase as individuals begin to rely on cognitive heuristics (mental shortcuts) to process information,
make decisions or avoid some of their responsibilities.57,58 In the case of safety leadership, these
shortcuts allow supervisors to continue on a task (eg production) but have a negative impact on their
engagement in safety. Therefore, when role overload is high, supervisors are less likely to actively
engage in safety and may be more likely to adopt a passive approach to leading safety.
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Role conflict refers to a lack of congruent expectations both within and between job roles.31

Compared to role overload, research is less conclusive regarding the impact of role conflict on safety.
It is generally accepted that being tasked with incompatible goals can negatively affect performance.
However, studies have shown that these negative effects can be reduced with high levels of role
autonomy59 (the extent to which a role allows an individual independence and discretion to schedule
work, make decisions and choose methods for task completion). When role autonomy is high, the
effects of role demands are lessened. However, when role autonomy is low, conflicting demands may
have a negative impact on performance. Similar results have been suggested for individual power,
where higher levels are related to more engagement in safety behaviour.60–63 This research suggests
that supervisors experiencing role conflict reduce their engagement in active safety leadership when
role autonomy is low, but not when it is high.

Situational constraints
Situational constraints are characteristics in the workplace that are beyond an individual’s control,
but directly affect their safety performance.64,65 Examples of situational constraints include poor
equipment, interruptions from colleagues, and incorrect or insufficient information. These constraints
may negatively affect supervisors’ ability to engage in active safety leadership because of their
tendency to direct attention towards other issues. In some respects, situational constraints may be
considered as an extra demand placed on supervisors, which further reduces their focus on safety.

Organisational support
Several studies have suggested that active forms of leadership are promoted by cultures categorised as
innovative and supportive because of the flexibility that they afford leaders to make decisions.66–68 In
the context of safety, a number of studies have shown that perceived organisational support for safety
has a positive influence on supervisory leadership (ie it increases active engagement), which increases
employees’ safety.69–71 These studies suggest that organisational (including management) support for
safety may facilitate active safety leadership among supervisors. 

Subcultures 
Research suggests that leadership behaviours are dependent, in part, on the characteristics of
employees. These characteristics may relate to employees’ skills and abilities or their attitudes and
values regarding safety. Research in the area of subcultures has shown that employees’ attitudes and
values are often fragmented and differ widely within organisations.72,73 This may result in more than
one leadership approach being used by a single supervisor. Two prominent subculture value systems
in the construction industry relate to migrant labour (or nationality) and subcontractors.

Migrant labour
National culture has been shown to affect safety attitudes and behaviours.74–76 These influences are
particularly prominent in the UK construction industry as a large percentage of the workforce is non-
British. As noted by Bust et al.,77 the composition of the construction workforce has changed from
comprising mostly Irish ‘navvies’ to including Poles, Lithuanians and citizens of other A8 countries
(the Eastern European countries which joined the EU in 2004). This change creates challenges for
supervisors in terms of active leadership because it brings with it differences in culture, language,
safety training, education and co-operation.78 It is possible that different nationalities, together with
their differences in attitudes, language and safety ethos, will call for different styles of leadership.
Mayo et al.,79 for example, found that leaders in heterogeneous groups rated their self-efficacy lower
than those in homogenous groups and were less likely to adopt active leadership behaviours that
focused on initiating change and inspiring followers. 

Subcontractors
As a group, subcontractors are more likely to suffer an injury or accident as they engage in more risk-
taking behaviour in response to a payment-by-results system. They typically work longer hours or
take safety shortcuts to achieve more output. When economic pressures are high, these behaviours are
intensified as subcontractors compete for work on a decreasing number of projects.80 Dwyer81 argued
that the disorganisation resulting from subcontracting (eg multiple subcontractors working together
laterally and vertically) is a major cause of injury. This is partly due to the ambiguity that
disorganisation creates for safety systems, for example in questions of who is responsible for
employees’ safety and how existing systems can be implemented within a fragmented workforce. This
creates problems for supervisors’ efforts to lead on safety, as they are unclear about which employees
they are responsible for and the level of power they have to shape their safety behaviours. 

Distance and contact
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A small number of studies have suggested that leadership behaviours may be influenced by the
physical distance and frequency of contact between supervisors and employees.82 Leaders in close
proximity to workers are more likely to use relational charisma (characteristic of styles akin to active
leadership) than leaders in more distant positions.83 Furthermore, Luria et al.84 found that employees’
visibility to supervisors increased the number of positive exchanges, which in turn promoted safety.
Collectively, these studies suggest that supervisors are more likely to employ active safety leadership
when they are in close proximity to employees and have frequent interaction with them.

In summary, the leadership and safety literatures suggest that supervisors’ active safety leadership is a
product of both individual and organisational factors. At an individual level, personality, motivation,
emotional intelligence and experience appear to be important. At an organisational level, cultural
attitudes, job demands and job resources are likely to play a role. 
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3 Project design

The aim of the current research project was to identify the factors that affect supervisors’ active safety
leadership behaviours. To this end, the project used a mixed-method approach of qualitative and
quantitative methodologies over two phases. 

3.1 Phase 1: focus groups
A qualitative method was used in Phase 1 of the project to explore the factors that supervisors
perceive to be strong influences on their safety leadership behaviours (Objective 1). This method has
several strengths and limitations:

• strengths: 
• focus groups provide a rich contextual understanding of an issue through first-hand accounts

of people’s experiences, thoughts, and feelings
• the researcher is present to aid discussion and probe any issues that require clarification
• context, relationships and processes can be documented

• limitations: 
• focus groups may be considered subjective
• they are open to the interpretation and bias of the researcher (researcher reflexivity)
• they often tap fewer issues than quantitative data because of their focus on depth rather than

breadth.

3.2 Phase 2: questionnaire survey 
A quantitative method was used in Phase 2 of the project to test and validate the findings from the
focus groups on a larger scale (see objectives 2, 3 and 4). 

• strengths: 
• questionnaires are relatively quick to administer on a large scale
• they are user-friendly to those in industry who are familiar with this method
• they are relatively objective in the conclusions they allow based on the analysis of

questionnaire responses

• limitations:
• questionnaires may generate biased responding if they are designed or administered poorly
• they often prevent elaboration on an issue
• the issues to be addressed are determined by the researcher.    

In both research phases, steps were taken to minimise the limitations associated with each
methodology. Details on these steps are documented in the methods section of each data collection
phase.

3.3 Ethical approval
In both phases of the project, ethical approval was gained from the University of Liverpool’s
Psychology Ethics Committee. This committee operates according to ethical guidelines set out by the
British Psychological Society.
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4 Focus group methodology

Focus groups were conducted with construction supervisors to explore their perceptions of factors
that influence – positively or negatively – active safety leadership behaviours (Objective 1). The exact
factors to be explored were not dictated by the researcher, but emerged naturally from discussions
with supervisors. 

4.1 Sample
The sample comprised 69 supervisors from 10 construction projects in the UK. The sample
represented eight contractor companies. The average working tenure of participants in the role of
supervisor was nine years (range: nine months–40 years). Of the 69 supervisors, one was female and
the remainder were male (which is characteristic of the industry). 

4.2 Data collection
The data were collected through semi-structured focus groups that took place in a private conference
room. The main objective of each focus group was to explore the factors that acted as barriers or
facilitators to active safety leadership, from the perspective of the supervisor. Following a short
discussion of what active safety leadership reflects, each supervisor was asked to note down the main
factors that helped or hindered engagement in these behaviours. These factors were then discussed by
the group, and probed and explored by the researcher. This process was effective for assessing
differences and similarities within the group, and the relative importance of different factors and
experiences in shaping safety leadership. Efforts were made to keep the questions as non-leading as
possible, which was achieved by avoiding the use of any questions that made reference to a specific
individual or organisational factor (unless this factor was raised by a supervisor).

The focus group discussions were recorded digitally and subsequently transcribed verbatim. Each
discussion lasted for an average of one hour and comprised six to ten supervisors from different
companies and trades. Each supervisor gave written informed consent to their participation and the
recording of focus groups. 

4.3 Data analysis 
A modified grounded theory approach was used to collate the data by using codes taken directly from
the transcripts and the literature. Two researchers agreed a definition for each code and these were
used to analyse each response given by a supervisor. A number of codes were used per response,
which made it possible to identify commonly occurring codes or themes. Coding in this way
facilitated the development of higher-order categories, which comprised codes that shared a common
theme (eg codes relating to support from management and colleagues were grouped as ‘social
support’). Whether supervisors presented these categories as factors that helped or hindered safety
leadership was noted. Two researchers agreed the coding* and higher-order categories. The main
themes emerged as key factors that affected supervisors’ engagement in active safety leadership. 
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5 Focus group findings

Analysis of the focus group data identified key factors that affect supervisors’ engagement in active
safety leadership. These reflect individual and organisational factors as detailed in Table 1. 

Table 1
Leadership
antecedents from
focus group
discussions

Promoting active safety leadership  17

Individual factors Organisational factors

Experience
Accident exposure
Habit
Motivation
Locus of control

Role demands
Role autonomy
Discipline procedures
Subcultures
Safety culture
Social support
Frequency of contact

The results of the focus groups showed that individual antecedents of active safety leadership were
discussed less frequently than organisational antecedents. Organisational factors are perhaps
considered more tangible and in this sense are easier to discuss and attribute meaning to.
Consequently, the relative weight given to these two groups may, in part, reflect a methodological
artefact. The individual and organisational factors deemed most important to supervisors’
engagement in active safety leadership are summarised below. Example quotations are given in
Appendix 2. 

5.1 Individual antecedents 
This section lists the individual (human) factors that were highlighted throughout the focus groups as
important influences on active safety leadership. Many of these factors mirror those documented in
the literature on general leadership and safety behaviours.  

Experience 
Of the individual factors affecting supervisors’ engagement in active safety leadership, experience –
both practical and interpersonal – was identified as important. Many supervisors commented that
experience in the industry had provided them with a set of skills that has helped them to relate to
employees (referred to as ‘operatives’ for the remainder of this discussion), gain respect from
operatives, develop high-quality supervisor–operative relationships and reduce risk. It was further
suggested that the effect of supervisors’ experience on active safety leadership may be moderated by
operatives’ age and experience. More specifically, experienced supervisors were more likely to engage
in active safety leadership if operatives were younger and less experienced than if they were older and
more experienced. 

Accident exposure 
Similar to findings reported in the literature,36 several supervisors discussed the effects of personal
experience of accidents on their safety leadership behaviour. Personal experience of an accident, or
witnessing an accident (very often involving an operative), was associated with increased engagement
in safety. Integral to these comments was the notion that accident exposure is effective at promoting
supervisors’ engagement in safety because it increases their safety awareness and subsequent
behaviours. This awareness seemed to be long-lasting, presumably as a result of the negative feelings
that accident exposure evokes. 

Habit 
Across several of the focus groups, supervisors referred to the influence of habit on their behaviour.
This was discussed in terms of ‘bad habits’ acquired from working in the industry for a long time
(some participants had 40 years’ experience). For some supervisors, this created difficulties in
adjusting to new ways of working and many mentioned reverting to habitual behaviour when under
pressure (eg deadlines or production targets). When this occurred, active engagement in safety
reduced, as did the consistency with which supervisors emphasised and recognised safety. 

Motivation 
There was an implicit suggestion that safety leadership behaviours are determined in part by the type
of drive that motivates supervisors’ behaviours. Discussions of ‘price work’ and performance
indicators highlighted the belief among some supervisors that some individuals may engage in



shortcuts (or allow their operatives to do so) to finish a job and receive a monetary reward. It was
also noted that organisational performance indicators that fail to recognise good safety and instead
focus on production may negatively affect some supervisors’ safety behaviours. These discussions
suggested that supervisors motivated by extrinsic sources were less likely to consistently engage in
active safety leadership. This is especially so when extrinsic pressures are powerful and/or emphasise
production over safety. The counter to this suggestion is that intrinsic motivation (ie engagement in
safety because it may be pleasurable and challenging) is likely to promote active safety leadership.

Locus of control 
It was suggested in several focus groups that locus of control affected active safety leadership. Several
supervisors discussed accidents and injury as things that ‘just happened’ or were natural for the
construction industry (‘it’s the nature of the beast’). Other supervisors commented that accidents
happen irrespective of supervision, as they are usually due to some unforeseen or unique event.
Attitudes such as these reflect an external locus of control for safety (eg a belief that supervisors
cannot control events such as accidents). These attitudes were often associated with more passive
forms of leadership.

5.2 Organisational antecedents 
A number of organisational factors emerged as significant influences on supervisors’ safety leadership
behaviours. Many of these factors reflect job demands (eg role conflict) or job resources (eg role
autonomy), as defined by various models.59 A number of additional factors also emerged at an
organisational level, which are discussed below.

Role demands
All the focus groups agreed that role demands had a significant impact on supervisors’ ability to
actively engage in safety leadership. In all focus groups, supervisors discussed the negative impact of:

• programme pressures
• balancing conflicting goals (eg getting the job done on time and getting it done safely)
• multiple responsibilities (eg supervising operatives on site, paperwork in the office, overseeing the

work of different trades).

The complex relationship between role demands and active safety leadership is summarised as
follows. An increase in pressures (time, budget and workload) and responsibilities (increased on-site
activity, office-based work, need to work alongside operatives) leads to feelings of role conflict
between production and safety. This increase in pressure results in decreased levels of active
supervision, including the ability to watch operatives, and a lack of co-ordination between trades.
Many supervisors reported feeling a need to cut corners to satisfy the multiple demands placed on
them.

An illustration of the role overload problems that supervisors experienced is provided by the process
of dealing with operatives with inadequate skills. Supervisors believed that they needed to spend more
time with these operatives, but that this was often not possible because of production and contract
pressures. This leads some supervisors to adopt a more directive leadership style or complete a task
themselves because it takes less time and effort. Completing a job personally places more strain and
role overload on the supervisor, which has a detrimental effect on their active engagement in leading
safety.

Consistent with the suggestions of others,56 the current study shows that supervisors believed that
having too many responsibilities leads to complacency and, consequently, personal unsafe behaviour
or shortcuts. While complacency places the supervisor at risk of an accident, it also sends a message
to operatives that safety is secondary to production. Furthermore, it can reduce operatives’
perceptions that supervisors consistently engage in active safety leadership. Central to these focus
group discussions was the feeling that supervisors’ performance was sometimes judged by meeting
production rather than safety targets. This implies that targets set by senior management have an
influence on supervisors’ level of active safety leadership.  

Role autonomy or control
A lack of role autonomy – or the inability to personally control the organisation or supervision of
work – was identified as a further influence on supervisors’ active safety leadership. Supervisors
frequently made reference to unworkable procedures and the problems of trying to implement safety
procedures on site. Non-workable procedures were highlighted as a hindrance to the easy completion
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of tasks and a reason for rule-bending by operatives. This created extra pressure on supervisors to
manage safety, but also created a personal conflict when trying to implement safety procedures that
supervisors themselves lacked a commitment to. Some supervisors believed that management could be
idealistic in their expectations of how work should be completed and the extent to which procedures
would be adhered to; this highlights the need for flexibility and a regard of specific contexts where
rules may need to be relaxed. In situations where supervisors have little autonomy over how jobs are
performed, active safety leadership was negatively affected by organisational constraints and
demands. However, when role autonomy was high, supervisors were likely to show greater
engagement in active leadership. This is partly due to the sense of greater responsibility for operatives’
safety engendered by greater role autonomy, but also to the fact that role autonomy lessens the
negative impact of role demands.

Disciplinary procedures 
Supporting the significance of role autonomy in active safety leadership, several of the focus groups
raised the notion that safety leadership styles were imposed in part by organisational procedures. This
was implied most strongly in relation to disciplinary procedures, which supervisors believed created
divisions and ill feeling among operatives and between operatives and supervisors. This was
particularly so for supervisors who preferred to adopt a consultative approach with operatives and to
discuss their unsafe behaviour. For these supervisors, the disciplinary system forced a style of
leadership that was different from their natural approach. More importantly, it forced a style of
leadership that was less active (in terms of coaching operatives) and more reactive. Although a few
supervisors agreed with the disciplinary system, they generally agreed that it should be used as a last
resort after talking to operatives in an informal, friendly way to establish why they were behaving
unsafely. For some supervisors, an informal discussion was used to justify the use of disciplinary
procedures to the operative. This combination of informal discussion and formal discipline explains
how active safety leadership is diluted (or reduced in frequency) by organisational factors. However,
all supervisors recognised that disciplinary procedures were designed to improve safety.

Social support
Supervisors consistently emphasised the importance of social support in promoting active safety
leadership. Social support was discussed in relation to the organisation, immediate managers and
colleagues. All supervisors believed that the co-operation and communication of all occupational
groups involved in the day-to-day running of construction projects helped them to actively supervise
safe working on site. Social support acted as a buffer against role demands in that high levels of
social support weakened the negative impact of role overload and conflict (eg multiple and sometimes
conflicting responsibilities) on supervisors’ active safety leadership. 

In all of the focus groups, supervisors agreed that having a supportive management team was crucial
in their efforts to show good leadership on safety. Supervisors believed that it was especially
important for managers to value and trust the supervisors’ experience and skills, which may be
different to those of office-based supervisors. In view of this, supervisors believed that inadequate
consultation between their group and management could result in reduced communication and
respect, and low-quality exchanges. Through role-modelling processes, it is possible that similar
behaviours are adopted by supervisors. This was partly implied in the connection the supervisors
made between the degree to which their safety is recognised and rewarded (eg through verbal praise)
and the degree to which they themselves engage in these behaviours. 

Of the different groups providing support, supervisors emphasised the importance of support from
their peers (ie other supervisors) in facilitating active safety leadership. The importance of both
professional and personal relationships was emphasised, and supervisors reported feeling at an
advantage for having long-term relationships with their colleagues. This contrasts with the
relationships between large and small subcontractor company management, where large
subcontractor company supervisors reported relatively less support from smaller company
management and associated difficulties of actively leading safety. The familiarity, trust and knowledge
that supervisors develop with colleagues from the same company does not develop with
subcontractor companies because of limited interaction, a lack of close proximity, and different
emphases placed on safety relative to production. 

Safety culture
Reference was made to the importance of the organisation’s safety culture in promoting active safety
leadership. Supervisors discussed efforts to increase safety awareness (and safety culture attitudes)
among all occupational groups, and referred to the positive impact of  a good safety culture on
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leadership. Positive safety cultures provide a supportive environment in which supervisors can
challenge unsafe behaviour and feel supported by the organisation. It also provides safety-specific
training, which complements experience to achieve high levels of engagement in safety through
education. Furthermore, it reduces the effects caused by role overload, which was a seen as a
significant barrier to leadership.

Subcultures
Supervisors referred to the role of subculture attitudes in influencing active safety leadership. More
specifically, they discussed the attitudes, mentality and personality of operatives in light of their own
approach to leading safety. Many supervisors spoke of operatives who have lax attitudes towards
safety, most notably those who are younger with less construction experience and those closer to
retirement age and hence less likely to adapt to new methods. Some operatives were described as
having ‘bad attitudes’ which affected supervisors’ ability to lead them on safety. The opinion that
operatives’ behaviour was fixed due to their nature or personality affected supervisors’ leadership
behaviours, as many acknowledged that they were unsure what to do in these circumstances. In these
situations, supervisors questioned their own power to influence operatives’ behaviour. In some
respects, these discussions reflect a sense of external locus of control, except that here, supervisors
believe they are powerless due to operatives’ attitudes rather than ‘fate’.

Supervisors identified foreign labour as having an influence on their ability to engage in active
leadership. They drew attention to differences in foreign operatives’ attitudes towards health and
safety. Some believed that these differences were due to cultural differences in the way that operatives
regarded risk and the ‘value of life’, and others related this to differences in the health and safety
procedures of companies in different countries. Similar to UK subcontractors, supervisors believed
that foreign operatives’ drive for monetary gain (caused through ‘price work’) creates barriers to their
ability to actively lead on good safety because foreign employees may resist changing their behaviour
to improve safety. An additional confounding factor in this relation was supervisors’ inability to
communicate with non-English-speaking operatives. This had a direct impact on their ability to
ensure safe working and a lack of certainty regarding foreign operatives’ understanding. 

Frequency of contact
The level of contact between supervisors and operatives affected safety leadership. Many supervisors
expressed dissatisfaction with the elements of their role that took them off site and away from
operatives. Supervisors stated that they could prevent unsafe behaviour if they spent the majority of
their time on site, being available and visible to operatives and actively leading them on safety. This
contact enables supervisors to identify risk-taking behaviours and breaches of rules, and to be on
hand to manage unpredicted events. Supervisors appeared to relate their presence on site to a missing
link in a chain of events that could lead to accidents. Furthermore, supervisors believed that it was
important to be on site in order to offer extra supervision where and when it was needed. This was in
relation to new or inexperienced operatives and in circumstances where operatives were working on
‘live’ sites. Supervisors believed that it was important for operatives to know their whereabouts,
indicating that visibility and availability was a factor important in the development of relationships
between them and their operatives. 

5.3 Conclusion 
The focus groups identified a number of individual and organisational factors that affect construction
supervisors’ engagement in active safety leadership. In the main, these factors are found at an
organisational level and relate to role demands and support.  Supervisors emphasised the impact of
role overload (caused by multiple responsibilities) and role conflict (caused by managing production
and safety) as factors that reduce their opportunity to engage in active safety leadership. The effects
of these factors are intensified by a lack of role autonomy, or control, that construction supervisors
report experience of. From the group discussions it was clear that a lack of autonomy manifested
itself as a lack of control over the approach to be taken when leading operatives on safety or
determining how jobs are carried out. One factor that was suggested as a way of moderating these
effects is social support. The importance of receiving support from direct managers, subcontractor
companies and, in particular, colleagues, was emphasised as a positive influence on the ability to
engage in active safety leadership. Supervisors also suggested that support from operatives through
positive safety culture attitudes and greater safety awareness facilitated their engagement in active
leadership behaviours. 

The findings from the focus groups were used together with the literature review to inform the
development of a questionnaire that defined Phase 2 of the study. The following sections outline the
development of the questionnaire and main survey results.
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6 Survey methodology

To test the prevalence of leadership antecedent factors in the construction industry, and to identify the
relative importance of these factors in predicting active safety leadership behaviours (objectives 2–4),
a survey was carried out. This phase had three stages, which related to questionnaire development,
pilot testing, and the main survey. 

6.1 Questionnaire development
The questionnaire was developed to measure the main antecedents of supervisors’ active safety
leadership. The exact factors to be included in the questionnaire were taken from the literature review
and focus groups findings. Existing measurement scales for potential inclusion in the questionnaire
were identified during the literature review. A scale was considered for inclusion if it was shown to be
reliable and valid, and if it had been used in a number of previous studies. Using existing scales was
particularly important for the individual factors of personality and emotional intelligence, as these
measures take a number of years to develop and refine. 

6.1.1 Measurement scales: active leadership and antecedent factors

Active safety leadership
Supervisors’ active safety leadership was measured using an extended version of the safety-specific
transformational leadership scale.27 This scale captures the leadership behaviours discussed by
supervisors during the focus groups, such as sharing a safety vision, encouraging operatives to get
involved in safety, and coaching. The scale has good reliability and validity, and correlates with
measures of safety performance.15,17 Responses were made on a five-point scale that ranged from
‘never engage in these behaviours’ (1) to ‘always’ (5). To control for method effects, this scale was
completed for each supervisor by their operatives (see below for more detail).

Personality
Five dimensions of personality that relate to extraversion, agreeableness, neuroticism,
conscientiousness and intellect were measured using the 20-item International Personality Item Pool
(IPIP) short-form questionnaire.85 The measure has good convergent validity, correlating significantly
with dimensions from the NEO-FFI, EPQ-R, and the Big Five Inventory.85–87 Responses were made on
a five-point scale that ranged from ‘very inaccurate’ (1) to ‘very accurate’ (5). 

Emotional intelligence
Emotional intelligence (the ability to use feelings and emotions to guide thinking and behaviour) was
measured using a shortened version of the Emotional Intelligence Scale.88,89 The scale comprises three
dimensions that relate to optimism and mood regulation, use of emotions, and appraisal of emotions.
Twelve items were taken from the original scale to tap these three dimensions (four items from each
dimension). Responses were made on a five-point scale that ranged from ‘very inaccurate’ (1) to ‘very
accurate’ (5). 

Self-efficacy
Self-efficacy (belief about one’s personal ability to achieve a goal) was measured using a newly
developed scale, which was created according to established guidelines.54 Questionnaire items were
developed to reflect supervisors’ personal confidence to influence operatives’ safety compliance, active
engagement in safety, prioritisation of safety, and general safety behaviours. Responses were made on
an 11-point confidence scale that ranged from ‘I cannot do it at all’ (0%) to ‘highly certain I can do
it’ (100%).

Locus of control
Safety locus of control (beliefs about whether accidents can be controlled or simply happen) was
measured using a shortened six-item version of the Safety Locus of Control Scale.43 This scale has
been used in a number of studies.43,90 Responses were made on a seven-point scale that ranged from
‘very strongly disagree’ (1) to ‘very strongly agree’ (7).

Safety motivation
Six dimensions of safety motivation were measured that relate to engaging in safety because it is: 

• intrinsically important
• a personal value
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• avoids punishment
• receives recognition from colleagues
• receives recognition from supervisors
• receives recognition from a manager. 

The items were developed for this study from comments made during the focus groups. Responses
were made on a five-point scale that ranged from ‘never’ (1) to ‘always’ (5).

Accident experience
Accident experience was measured by asking supervisors how often they have personally been
involved in, or witnessed, an accident or near miss while on site. Responses were both dichotomous
(yes/no) and continuous (number of personal/witnessed accidents). 

Role overload
Role overload (specifically, having too many tasks for the time available) was measured using items
from existing scales.60,91,92 Responses were made on a five-point scale that ranged from ‘never’ (1) to
‘always’ (5).

Role conflict
Role conflict was measured using items from the general role conflict scale.91 Responses were made
on a five-point scale that ranged from ‘never’ (1) to ‘always’ (5).

Role autonomy and control
Role autonomy was measured in relation to control over supervisory style (ie being able personally
to decide how to supervise operatives’ safety), and role control was measured specifically in
relation to control over risk (ie making jobs safer by contributing to risk assessments and method
statements). Items were taken from validated scales used in non-safety domains93–95 and adapted to
be specific to safety. Responses were made on a five-point scale that ranged from ‘never’ (1) to
‘always’ (5).

Organisational constraints
Organisational constraints were measured using an adapted version of the Organisational Constraints
Scale (OCS),65 which has been used in a number of studies.96–98 Twelve structural constraints, which
were identified during the focus groups as a negative influence on supervisors’ ability to fulfil their
role, were listed in the questionnaire. These include poor equipment and supplies, organisational rules
and procedures, and other personnel (eg operatives, management). Responses were made on a seven-
point scale that ranged from ‘never’ (1) through ‘less than once per month’ (3) to ‘several times per
day’ (7).

Safety support
Safety-specific support from colleagues and management was measured using an adapted version of
the general social support scale.99,100 The scale was both adapted to be specific to safety and extended
to include support from managers and supervisors as well as colleagues. Responses were made on a
seven-point scale that ranged from ‘very strongly disagree’ (1) to ‘very strongly agree’ (7).

Safety culture
Safety culture was measured using a validated short three-item scale.47 Responses were made on a
seven-point scale that ranged from ‘very strongly disagree’ (1) to ‘very strongly agree’ (7). 

Visibility
The visibility of supervisors to operatives, and consequently of operatives to supervisors, was
measured by asking how often supervisors are visible to their operatives on an average day, and how
many hours (on average) supervisors spend on site with their operatives. Responses to the visibility
question were made on a scale that ranged from ‘once’ (1) to ‘hourly’ (4).* 

Demographics
A number of demographic factors were measured, specifically supervisor’s age, nationality, trade,
length of time in the industry. This section also asked about the role of the supervisor, the number of
operatives they supervise, and their employing company.
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6.1.2 Measurement scales: active leadership validation

In addition to the main measurement scales, two sets of validation scales were included to test the
importance of active safety leadership for construction safety. These scales measured passive safety
leadership (which was expected to have a weaker (and negative) influence on operatives’ safety
behaviours compared to active safety leadership) and operatives’ safety behaviours (which were
expected to be positively related to active safety leadership). 

Passive safety leadership
Passive leadership behaviours (eg avoiding safety issues) were measured using a validated scale.15

Responses were measured on a five-point scale that ranged from ‘never engage in these behaviours’
(1) to ‘always’ (5). 

Operatives’ safety behaviours
Two main classes of operatives’ safety behaviours were measured that relate to safety compliance (eg
wearing personal protective equipment, complying with safety procedures) and discretionary safety
behaviours. Discretionary behaviours were grouped as affiliation (eg helping, looking out for the
safety of colleagues) and challenging (eg raising safety concerns, reporting workers who violate safety
procedures). Validated scales were used to measure these behaviours.101,102 These behaviours were
measured through operatives’ self-reporting on a five-point scale that ranged from ‘never engage in
these behaviours’ (1) to ‘always’ (5). 

6.2 Pilot study
Before the main survey, a pilot study was carried out to test the reliability and validity of the
questionnaire measures for the target population (first-line construction supervisors). This pilot study
had three parts: 

1 A sort task was used in which a sample (n= 13) of occupational, industrial and social psychology
practitioners and academics were asked to sort newly developed questions into their relative scale
(eg role autonomy, self-efficacy) using definitions that were provided.

2 A pilot survey was carried out with 24 supervisor–operative triads (eg 24 supervisors and 48
operatives) using the questionnaire. This was to allow for preliminary reliability and validity checks.

3 A group of supervisors and safety professionals were asked to comment on the content of the
questionnaire for clarity of meaning and appropriate word use.

6.2.1 Pilot study results
The pilot study showed that most scales were reliable and valid measures. A small number of
questionnaire items were identified as being vague, difficult to understand, or requiring extended
response options. These items were changed before the main survey. 

6.3 Main survey

6.3.1 Sample
The sample used in the main survey was taken from five construction sites in the north of England.
The survey was not confined to a single subcontractor company or a single trade, but included any
supervisor that met the inclusion criterion (ie was a first-line supervisor with operatives on site) and
was happy to participate in the survey. The inclusion criteria for operatives were that they reported to
a supervisor who also took part in the survey, and were happy to participate in the research. Where
possible, four operatives were surveyed per supervisor. When this was not possible (for example, if
the supervisor was responsible for fewer than four people), all operatives were given the opportunity
to participate in the survey. This resulted in two supervisors with one operative, eight supervisors
with two operatives, 21 supervisors with three operatives, and 51 supervisors with four operatives. In
total, 82 supervisors and 285 operatives participated in the survey.

6.3.2 Data collection
Supervisors and operatives were recruited through opportunity sampling; more simply, they were
taken from those available on site during the time of the survey. Both groups were approached and
asked to take part in a study on safety in construction. It was stressed that participation would be
confidential and anonymous, and information was also provided on the nature of the study and what
was required from their participation. On agreement to participate, supervisors and operatives were
asked to sign a consent form and were then given a questionnaire by one of the researchers to
complete on site (in a conference room) during work time. 
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Supervisors were asked to complete measures on all individual and organisational factors included in
the questionnaire. Operatives were asked to rate their own engagement in safe behaviours and the
extent to which their supervisor engaged in specific leadership behaviours. Using operative rather
than supervisor reports of leadership behaviours had the advantage of reducing social desirability
effects (eg supervisors over-reporting personal engagement in behaviours believed to be desirable) and
same-source bias (or mono-method bias). Same-source bias occurs when data on both ‘predictor’
variables (eg antecedent factors) and ‘outcome’ variables (eg leadership behaviours) are collected from
the same source, and as a result may lead to inflated measures of association between factors. Using a
separate source, such as operatives, of data on outcome variables has been advocated as one solution
to this potential problem.

Supervisors and operatives completed their questionnaires in separate rooms to ensure that responses
were honest and unbiased by the presence of the other group. A researcher was present during the
completion of questionnaires to clarify any ambiguity and to collect completed questionnaires.

6.3.3 Survey data analyses
All analyses were carried out using SPSS 17. Data screening was carried out using exploratory data
analysis (eg boxplots) and descriptive statistics (eg skewness values and z-scores). The scores used in
the main analyses were the average responses to the questions that comprised each measurement
scale.* The reliability of each scale was tested using item analysis and Cronbach’s alpha.
Comparisons between independent groups were achieved using t-tests (two groups) and Analysis of
Variance (multiple groups). Associations between measures were tested using Pearson correlations and
analyses identifying the strongest predictor of leadership were carried out using stepwise regression
analysis. Regression analysis identifies the factors that have the strongest effect on a criterion (in this
case supervisors’ safety leadership) when all other factors are controlled. In exploratory analyses,
such as this study, a stepwise method is regarded as a suitable approach. Unless specified, a two-tailed
test was applied to the results to interpret significant effects or differences. When specific predictions
were made, a one-tailed test was used. In all cases, a critical value of p< 0.05 was applied to the
interpretation of significant results. 
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sections of the results, these have been averaged to make them visually comparable to other scales.



7 Survey findings

Before the main analyses were conducted, the data were screened for missing values, normality and
outliers. This process showed that all measures were approximately normally distributed with no
significant outliers. Two of the 82 supervisors had more than 10 per cent missing data. These missing
values were non-randomly distributed throughout the data and so the two cases were deleted from all
analyses. In accordance with this, the responses from the two supervisors’ operatives (n= 8) were also
omitted. In total this left 80 supervisors and 277 operatives in the final sample.

7.1 Sample characteristics 

First-line supervisors
Of the 80 supervisors, 75 were male and two were female (three supervisors did not disclose their
gender). The average age of supervisors was 42.5 years (SD = 9.05; median = 43). The supervisors had
a combined average working tenure in the construction industry of 22 years (SD = 11.08; median =
22), and had worked in the role of supervisor for an average of 8.27 years (SD = 6.72; median = 6).
The sample of supervisors represented 41 companies, 27 trades, and seven nationalities (see Table 5
in Appendix 3). In summary, two companies (1 and 3) were over-represented in the sample, as were
joiners, bricklayers, heating installers, and British/English supervisors. 

Operatives
Of the 277 operatives, 258 were male and three were female (16 did not disclose their gender). The
average age of operatives was 36.3 years (SD = 11.03; median = 36). Operatives had a combined
average working tenure in the construction industry of 23.8 years (SD = 19.88; median = 20). The
average time that operatives had worked with their current supervisor was 9.6 months (SD = 23;
median = 3; range = 1 month to 6 years*). The sample of operatives represented 40 companies, 30
trades and seven nationalities (see Table 6 in Appendix 3). In summary, two companies 
(1 and 3) were over-represented in the sample, as were general operatives, electricians, pipe fitters,
and British/English operatives. 

7.1.1 Active safety leadership score
Supervisors’ engagement in active safety leadership was measured by up to four of their operatives.
To check the appropriateness of aggregating individual operative responses to a group level (ie of
combining responses into a single score), a within-group interrater reliability statistic, rwg,

103 was
calculated. The rwg statistic represents the degree of interrater agreement between members of a
group. In this case, members are operatives reporting to the same supervisor. Values for this statistic
range from 0.00 (no agreement) to 1.00 (complete agreement across members). A value of 0.70 is
often considered to be an acceptable level of agreement for aggregation. Across the 80 supervisor
groups, rwg ranged from 0.24 to 1.00. Although the mean rwg was 0.81, thus suggesting that
aggregation was appropriate, 11 groups had an rwg  of < 0.70. To ensure statistical robustness and
reliability of the main survey results, we omitted these 11 groups’ data from the main analyses.† The
reduced data set of 69 supervisors had a mean average rwg of 0.88.

7.2 Active safety leadership and operatives’ safety behaviours
The validity (or importance) of supervisors’ active safety leadership for construction safety was tested
in two ways. First, the leadership scores were correlated with operatives’ self-reported safety
behaviours to test whether a positive relationship existed. Second, the strength of these associations
was compared with those between passive leadership and operatives’ safety behaviours. Based on
existing research, it was expected that active safety leadership would have a stronger positive
influence on operatives’ safety behaviours when compared to the negative influence of passive safety
leadership. Given these expectations, a one-tailed test was used to interpret the results. 

Table 2 shows the statistical associations between operatives’ safety behaviours and supervisors’
safety leadership. An upward arrow indicates a positive association (ie as one factor increases, so
does the other) and a downward arrow indicates a negative association (ie as one factor increases, the
other decreases). The strength of these associations can fall in the range 0.00 ± 1.00. A value closer to
±1.00 indicates a strong association between two factors (eg leadership and operative behaviours) and
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* One operative reported a working relationship with the current supervisor of 20 years. 
† Analysis with the full data set, including groups with rwg < 0.70, produced the same pattern of results as the reduced data

set. 



a value closer to 0.00 indicates a weak relationship. The actual strength of the associations found in
the current data is presented next to the arrow.

Table 2
Association
between
operatives’ safety
behaviours and
supervisory
leadership
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Operative safety behaviour
Active

leadership
Passive

leadership

Safety compliance behaviours ↑ 0.64** ↓ –0.47**

Affiliation
behaviours

Helping (helping colleagues with safety) ↑ 0.63** ↓ –0.30**

Stewardship (behaving to benefit others’ safety) ↑ 0.66** ↓ –0.38**

Civic virtue (looking out for others’ safety) ↑ 0.52** ↓ –0.23*

Challenging
behaviours

Whistleblowing (reporting safety violations) ↑ 0.56**

Voice (raising concerns regarding safety) ↑ 0.67** ↓ –0.31**

Initiating change (making suggestions to improve safety) ↑ 0.65** ↓ –0.35**

Table 2 shows that supervisors’ active safety leadership is significantly and positively related to all
operative safety behaviours. It has the strongest positive relationship with operatives’ voice
behaviours (r= 0.67; p= 0.001) and stewardship (r= 0.66; p= 0.001), and the weakest relationship
with civic virtue behaviours (r= 0.52, p= 0.001). In contrast, passive safety leadership has a weaker
but in most cases significant negative relationship with operatives’ safety behaviours. Passive
leadership has the strongest negative association with safety compliance (r= –0.47, p= 0.001) and
stewardship (r= –0.38, p= 0.001).  

Regression analyses show that of the two types of safety leadership (which are negatively correlated: 
r= –0.68), active leadership is the strongest predictor of all operative safety behaviours and explains
27–47 per cent of the variation in these measures. These results emphasise the importance of supervisors’
active leadership behaviours in shaping operatives’ safety behaviours in the construction industry. 

7.3 Levels of active safety leadership 
The mean level of active safety leadership reported for supervisors on a five-point scale was 3.72 
(SD = 0.68). Analyses were carried out to test whether this level of engagement varied as a function of
supervisor demographics. In particular, differences were examined between supervisors grouped
according to their working tenure in the industry, their tenure in a supervisory role, the number of
operatives they supervise, their age and their trade. For ease of interpretation, the 28 trades
represented by the sample of supervisors were reduced to three groupings that reflect general building
(1), mechanical/electrical (2), and fit-out/finish (3). Analyses showed no significant differences
between the leadership scores of the different trades belonging to each group, thus supporting the
decision to aggregate the scores across trades in each group. The trades covered by each of these
groups are as follows:

• Group 1: banksman, bricklayer, carpenter, concrete, drainage, general operative, window fitter,
joiner, logistics, machine driver, plasterer, scaffolder, steel fixer, stores

• Group 2: engineer, electrician, heating, maintenance, mechanical, pipe fitter, plumber, sheet metal,
welder 

• Group 3: dry lining, flooring, insulator, painter, window insulator.

The levels of active safety leadership reported for supervisors grouped by demographic factor are
shown in Figures 1 to 4. In brief, the results show that the highest levels of active safety leadership
are reported for supervisors:

• with over 21 years’ experience in the industry 
• with 3–5 years’ experience in the role of supervisor
• with responsibility for more than 15 operatives
• aged 41–45
• working in trades in Group 3 (fit-out/finish). 

Note: Results based on one-tailed test. ↑ = positive association; ↓ = negative association. The figures next to
the arrows are the strength of associations (range 0.00 ± 1.00). ** p< 0.01; * p< 0.05.



However, while these groupings score relatively higher than others on measures of active safety
leadership, the differences between the groups are not statistically significant on any of the
demographic measures (ie p > 0.05). These results suggest that the extent to which supervisors engage
in active safety leadership is not determined by demographic characteristics. The other antecedents
that this research considered, which are outlined in the following sections, are individual and
organisational factors. 

7.4 Individual and organisational antecedents of active safety leadership 

Scale reliability
Before the main analyses of individual and organisational antecedents of active safety leadership were
conducted, the reliability of each measurement scale was estimated using Cronbach’s alpha. The
results (see Appendix 4) show that, with the exception of six scales, most measures have moderate to
excellent internal consistency (α> 0.60). Ten scales were identified as having one poorly fitting item.
These poorly fitting items were removed from their respective scales to improve reliability. Before
removing an item, both researchers checked that it could be interpreted as conceptually distinct from
the other items that comprised the scale. The six scales that retained their poor reliability related to
four dimensions of personality, a single dimension of emotional intelligence, and external locus of
control. Based on these low estimates, these scales were omitted from the main analyses. One
exception is external locus of control, which has been shown to have reliability estimates comparable
with those reported here.90 Consequently, external locus of control was retained in the main analyses. 

Descriptive statistics of the individual and organisational factors measured in the survey are
summarised in Sections 7.4.1 and 7.4.2. In Section 7.5 the relationship between these factors and
supervisors’ active safety leadership is tested. The main predictor of active safety leadership in the
sample surveyed is then tested. 

Figure 1
Active safety
leadership by
industry and
supervisory tenure
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Figure 2
Active safety
leadership by
number of
operatives

Figure 3
Active safety
leadership by age



7.4.1 Individual factors
Figures 5, 6 and 7 show average personality, emotional intelligence, self-efficacy, locus of control, and
motivation scores for supervisors. Table 3 documents supervisors’ accident experience. In summary,
the results show that:

• supervisors score highest on agreeableness (personality measure) and using emotions to shape
behaviour (emotional intelligence measure)

• supervisors report the most confidence (self-efficacy) in promoting safety compliance among
operatives, and the least (although by no means low) self-efficacy in getting operatives to prioritise
safety when production pressures are high

• supervisors agree that accidents can be avoided (internal locus of control) and disagree with the
notion that accidents are due to fate (external locus of control). Of the different forms of
motivation, supervisors agree most strongly that they try to maintain and improve safety because
they hold safety as a personal value and because it is intrinsically important to them (eg
challenging and interesting). They are least motivated by colleague recognition

• around half of the sample of supervisors have experienced an accident or near miss on site, or
have witnessed another person having an accident. The median number of personal accidents is 1
(range = 1–6) and the median number of personal near misses is 1 (range = 1–13). A significantly
smaller number of supervisors have witnessed a fatal accident on site (18 per cent), with most of
these supervisors reporting a single experience. (It was not clear from the data whether these fatal
accidents referred always to different events or in some cases to the same event.)
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Figure 4
Active safety
leadership by trade

Table 3
Supervisors’
reported accident
exposure

Accident measure
Agreement
frequency

%

Accident experience on site 28 41

Near-miss involvement on site 37 54

Witnessed a fatal accident on site 12 18

Witnessed someone else have an accident on site 40 60
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Figure 5
Supervisor
personality and
emotional
intelligence scores

Figure 6
Supervisors’ levels
of self-efficacy to
influence
operatives’ safety
behaviours
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7.4.2 Organisational factors
Figures 8, 9 and 10 show average levels of role demands and control, organisational structural
constraints, and support. In summary, the results show that:

• supervisors experience occasional role conflict and overload, but they frequently experience
control over their contribution to risk reduction and autonomy in the way that they lead on safety

• supervisors experience organisational constraints relatively infrequently. With the exception of
subcontractor and migrant workers’ safety attitudes and task information, other constraints occur
less than once monthly. The former constraints occur twice a month on average

• supervisors express positive attitudes towards receiving social support for safety, and about the
main contracting company’s safety culture (ie management commitment to safety)

• supervisors report that they are visible to their operatives several times a day, which correlates
with operatives’ ratings (r= 0.30). Operatives report a lower frequency of supervisor visibility,
which corresponds to the fact that supervisors are responsible for a number of operatives and so
may not be visible to all operatives at any one time.

7.4.3 Supervisor–operative alignment
To establish whether supervisors’ engagement in active safety leadership was affected by their degree
of shared company, nationality or trade identity with their operatives (ie group alignment), group
comparisons were carried out. Four levels of group alignment were compared: 

1. supervisors share a (company, trade, nationality) identity with all of their operatives 
2. supervisors share a (company, trade, nationality) identity with all but one of their operatives 
3. supervisors share a (company, trade, nationality) identity with only one of their operatives 
4. supervisors do not share a (company, trade, nationality) identity with any of their operatives.

Promoting active safety leadership  31

Figure 7
Average levels of
locus of control
and types of
motivation
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These four groups are labelled strong alignment (1), semi-strong alignment (2), weak alignment (3),
and no alignment (4). The level of active safety leadership in each condition is shown in Figure 11.
This shows the highest engagement in active safety leadership from supervisors with a shared
company and national identity with only one of their operatives (weak alignment), and those
supervising a group of operatives all from a different trade (no alignment). The levels reported across
all groups are relatively similar, with analyses showing no significant differences for company
alignment, F(3,68) = 0.44, p= 0.72; trade alignment, F(3,68) = 0.67, p= 0.57; or nationality alignment,
F(3,68) = 2.10; p= 0.11.

7.5 Correlates of active safety leadership
Correlation analysis was carried out to identify the individual and organisational factors to which
active safety leadership is significantly and directly related. The results show that supervisors’ active
safety leadership, as measured by operatives, has a positive association with supervisors’ reported role
autonomy (r= 0.26, p= 0.029) and the number of hours that supervisors spend on site with their
operatives (r= 0.24, p= 0.046). 

7.5.1 Significant predictors of active safety leadership
Regression analyses were carried out to identify the strongest direct and indirect predictors of
supervisors’ active safety leadership when all other factors are controlled. Before proceeding to the
results, an important caveat must be noted in connection with the use of the term ‘predict’ in this
section. All measures (antecedents and supervisors’ leadership behaviours) were collected at the same
time; therefore the term ‘predict’ should not be taken to mean that a given factor X caused the future
behaviour Y. Rather it should be interpreted as the factor that has the strongest association with the
behaviour, and which might be expected to produce the biggest change in supervisors’ active safety
leadership if it were altered. 

Direct predictors
A regression model was tested in which significant correlates of active safety leadership (role
autonomy and number of hours on site with operatives) were predictor variables and the active safety
leadership score was the criterion (outcome) variable. The results show that role autonomy is the only

32 Conchie and Moon

0 1 2 3 4 5

Supervisory tenureIndustry tenure

21+

16–20

11–15

6–10

3–5

1–2

0 1 2 3 4 5

21+

16–20

11–15

6–10

3–5

0 1 2 3 4 5

51+

46–50

41–45

36–40

31–35

26–30

21–25

0 1 2 3 4 5

Fit-out/
finish

Mechanical/
electrical

General
building

0 1 2 3 4 5

Appraising
emotions

Using
emotions

Regulating own
emotions

Intellect

Neuroticism

Conscientiousness

Agreeableness

Extraversion

0 1 2 3 4 5 6 7 8 9 10

Prioritisation

Engagement

Compliance

General

0 1 2 3 4 5 6 7

Punishment

Manager
recognition

Supervisor
recognition

Colleague
recognition

Personal
value

Intrinsic

External

Internal

0 1 2 3 4 5

Role
autonomy

Role
control

(risk)

Role
conflict

Role
overload

1

2

3

4

5

6

7

La
ng

ua
ge

 d
iffi

cu
lti

es

M
ig

ra
nt

 w
or

ke
rs

’ s
ki

lls

M
ig

ra
nt

 w
or

kr
es

’ s
af

et
y 

at
tit

ud
es

Su
bc

on
tr

ac
to

rs
‘ s

ki
lls

In
ad

eq
ua

te
 h

el
p

Su
bc

on
tr

ac
to

rs
’ s

af
et

y 
at

tit
ud

es

La
ck

 o
f 

in
fo

rm
at

io
n

M
an

ag
er

In
ad

eq
ua

te
 t

ra
in

in
g

O
w

n 
op

er
at

iv
es

O
rg

an
is

at
io

n 
ru

le
s

Eq
ui

pm
en

t

0 1 2 3 4 5 6 7

Safety
culture

Supervisors

Colleagues

0 1 2 3 4 5

NationalityTradeCompany

No alignment

Weak
alignment

Semi-strong
alignment

Strong
alignment

Organisational constraints

Su
pp

or
t

A
ct

iv
e 

sa
fe

ty
 le

ad
er

sh
ip

 b
y 

gr
ou

p 
al

ig
nm

en
t

ASL score

Y
ea

rs
N

u
m

b
er

 o
f 

o
p

er
at

o
rs

Le
ad

er
sh

ip
 b

y 
ag

e
A

ct
iv

e
 s

a
fe

ty
 b

y 
tr

a
d

e
Pe

rs
on

al
ity

Em
ot

io
na

l i
nt

el
lig

en
ce

Se
lf

-e
ff

ic
ac

y 
b

y 
b

eh
av

io
u

r 
o

u
tc

o
m

e

Confidence

Agreement

Frequency (0 = never, 5 = always)

R
o

le
-r

el
at

ed
 e

xp
er

ie
n

ce
s

Fr
eq

u
en

cy

1

2

3

4

La
ng

ua
ge

 d
iffi

cu
lti

es

M
ig

ra
nt

 w
or

ke
rs

’ s
ki

lls

M
ig

ra
nt

 w
or

kr
es

’ s
af

et
y 

at
tit

ud
es

Su
bc

on
tr

ac
to

rs
‘ s

ki
lls

In
ad

eq
ua

te
 h

el
p

Su
bc

on
tr

ac
to

rs
’ s

af
et

y 
at

tit
ud

es

La
ck

 o
f 

in
fo

rm
at

io
n

M
an

ag
er

In
ad

eq
ua

te
 t

ra
in

in
g

O
w

n 
op

er
at

iv
es

O
rg

an
is

at
io

n 
ru

le
s

Eq
ui

pm
en

t

Organisational constraints

Fr
eq

u
en

cy
M

o
ti

va
ti

o
n

Lo
cu

s 
o

f 
co

n
tr

o
l

ASL score

ASL score

ASL score

Agreement

Level of support (measured through agreement)

Level of ASL

Figure 8
Frequency of role-
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significant predictor of supervisors’ engagement in active safety leadership when both predictors are
considered together. Role autonomy explains 7 per cent of the variance in active leadership
behaviours. 

At a theoretical level, the small amount of variance accounted for by role autonomy suggests that
other variables, not measured in the survey, are affecting leadership behaviours. These may relate to
individual factors (such as personality dimensions, measured using reliable scales), or specific
measures of production pressure, such as the emphasis given to this by management. At a statistical
level, the relatively small percentage of variance may be due in part to the fact that role autonomy
and leadership were measured by different sources (ie supervisors and operatives respectively), which
is known to reduce the strength of associations and the ability of a predictor to explain an outcome
to a large percentage.

Indirect predictors
A second set of analyses was conducted to identify indirect predictors of active safety leadership.
Indirect predictors are factors that influence role autonomy, and consequently active safety leadership.
Factors that are significantly correlated with role autonomy are shown in Table 4. Upward arrows
indicate a significant positive association and downward arrows indicate a significant negative
association. The exact strength of the associations and level of significance is shown next to the
arrow. 

Figure 9
Frequency of
organisational
structural
constraints
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Table 4 shows a number of factors that are significantly associated with role autonomy. Of these
factors, a regression analysis shows that supervisors’ role autonomy is significantly predicted by
support from colleagues, β= 0.36, p= 0.01, and organisational constraints, β= –0.28, p= 0.02.
Support from colleagues increases supervisors’ feelings of role autonomy and organisational
constraints decrease supervisors’ feelings of role autonomy. Together, these two factors explain 26 per
cent of the variance in supervisors’ reported role autonomy. A diagram of the pattern of results
suggested by the regression analyses is presented in Figure 12. 
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Table 4
Association of role
autonomy with
antecedent factors

Antecedent Role autonomy

Individual factors

P: Intellect

EI: Mood regulation

EI: Using emotions

SE: General safety ↑ 0.37*

SE: Engagement in safety ↑ 0.37**

SE: Prioritise safety ↑ 0.37*

SE: Comply with safety ↑ 0.28*

External locus of control ↓ –0.29*

Internal locus of control ↑ 0.29*

M: Intrinsic motivation

M: Personal value

M: Colleague recognition

M: Supervisor recognition

M: Manager recognition

M: Punishment

Accident experience

Near-miss experience

Organisational factors

Role conflict ↓ –0.34**

Role overload

Role control (risk)

Role autonomy

Organisational constraints ↓ –0.38**

Safety support: colleagues ↑ 0.48**

Safety support: supervisors ↑ 0.47**

Safety culture ↑ 0.41**

Visibility

Note: Arrows indicate significant correlations. ↑ = positive
association; ↓ = negative association. The figures next to the
arrows are the strength of associations (range 0.00 ± 1.00). 
** p< 0.01; * p< 0.05.
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Figure 12
Pictorial
representation of
main results 
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8 Discussion and conclusion

The aim of the research was to identify the factors that affect construction supervisors’ active safety
leadership behaviours (eg coaching operatives on good safety, encouraging operatives to voice their
concerns about safety, adopting a consultative rather than directive approach, and recognising and
praising good safety). The term ‘active safety leadership’ has been used for simplicity, and to reflect
the proactive and energising nature of these behaviours. In leadership theory, this style defines
transformational safety leadership and high quality supervisor–employee relationships.  

To address the main research aim, the research had several sub-objectives, which sought to: 

• explore supervisors’ perceptions of the factors that affect active safety leadership
• measure the prevalence of these factors in the construction industry
• establish the relative importance of these factors in shaping leadership behaviours
• test whether levels of active safety leadership are affected by the degree to which supervisors’

share a company, trade or national identity with their operatives. 

To achieve the research aim and sub-objectives, several supervisors were recruited from different
construction projects (primarily building and restoration) in the north of England to participate in
focus groups or an on-site survey. Each method focused on a number of individual (human) factors
(eg emotional intelligence, self-efficacy) and organisational factors (eg role demands, social support),
which previous theories suggested might have an impact on supervisors’ safety leadership behaviours.
In general, the two phases of data collection produced a consensus in factors that significantly
influence supervisors’ leadership behaviours. Some of these factors map onto findings reported in the
literature, while others do not. These findings are discussed in the following sections. 

8.1 Perceptions of leadership antecedents
Supervisors’ perceptions of the factors that affect active safety leadership were explored through a
number of focus groups. This allowed differences in perspectives and experiences between supervisors
from different trades and companies, and those with different supervisory experiences, to be identified
and explored. The results of these group discussions showed that despite the diversity in supervisor
characteristics, a general consensus existed in the perceptions of factors that have an important
influence on supervisors’ ability to engage in active safety leadership. 

Across all of the focus groups, supervisors emphasised the influence of organisational factors on
leadership behaviours. In particular, they stressed role demands (overload and conflict) and role
autonomy. In most cases, the problems of having high or low levels of these factors were emphasised.
For instance, supervisors stressed that multiple responsibilities (eg managing paperwork and on-site
activity), managing both production and safety, and having low levels of autonomy over the way that
operatives’ safety is supervised were seen as factors that hinder the ability to engage in active
leadership behaviours. Factors that were implicated as potential moderators of these negative effects
were support from operatives (in the form of positive safety attitudes and greater safety awareness)
and support from colleagues.  

Factors that were discussed relatively less frequently were found at an individual level. Supervisors
discussed the potential impact of accident exposure and its positive relationship with engagement in
safety. There was also the implication that active safety leadership was related to supervisor
motivation. It was suggested that supervisors motivated by monetary factors (eg price work) engaged
less in active safety leadership than those who held safety as a personal value. With the exception of
these two factors, and the influence of habitual behaviour, no other individual level factors emerged
with any salience during the focus groups. 

On the surface, the findings from the focus groups failed to support the dominant perception in the
leadership literature that individual factors play a main role in leadership behaviours. Analyses of the
focus group discussions suggest that safety leadership is more likely to be a product of the situational
demands placed on supervisors and their freedom to navigate their environment and the challenges it
poses. For the supervisors involved in the focus groups, situational factors played a stronger role in
shaping the frequency of their leadership behaviours than did their personal disposition. 

A closer inspection of the results, however, suggests that the relative prominence of organisational
factors may partly reflect the methodology used. More specifically, focus groups have the potential to
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evoke external rather than internal attributions of behaviour, especially when behaviours occur less
frequently than desired. Consequently, it is possible that the supervisors referred to tangible aspects of
organisational life as a reason for their engagement (or lack thereof) in active leadership behaviours.
This possibility was not controlled for in the focus groups, in keeping with the desire to make these
discussions as free-flowing as possible. However, it was a limitation that was addressed in the
questionnaire survey. Here, supervisors were asked to respond to a number of individual and
organisational measures. The fact that their operatives rated their leadership behaviours further
increased the objectivity in any associations that emerged. 

8.2 Main predictors of active safety leadership
The results of the survey offered support to the general findings from the focus groups.
Organisational factors emerged as more influential in shaping supervisors’ engagement in active safety
leadership than did individual factors. The immediate antecedents of supervisors’ engagement in
active safety leadership were their perceived role autonomy (freedom to control how they supervise
operatives) and the number of hours they spend on site with operatives. The latter finding is not a
new one,84 but emphasises the importance of frequent contact between supervisors and operatives in
encouraging active leadership. Through frequent contact, supervisors are able to develop relationships
with their operatives that encourage open communication and constructive criticism. Regular contact
also allows supervisors to identify operatives’ needs and coach them in these areas. 

The suggestion that an increase in contact between supervisors and operatives is associated with an
increase in supervisors’ engagement in active safety leadership poses potential challenges for the
industry. During the focus groups, supervisors discussed factors that reduce their time on site, in
particular paperwork associated with new policies, and the problems this creates for engaging in
active safety leadership behaviours. The implication in these discussions was that initiatives designed
to improve safety have the potential to harm safety if they require paperwork to be completed. The
conflict between paperwork and on-site activity was not explicitly explored in the questionnaire
survey and could be a focus of future research. More specifically, further work could focus on
whether a relationship between paperwork and leadership exists, and if so, what steps might be taken
to ensure that paperwork is completed more efficiently and with minimal impact on the time that
supervisors spend on site. 

Although important, the impact of contact between supervisors and operatives was secondary to the
importance of role autonomy. The results from the survey showed that role autonomy was the
strongest immediate antecedent of supervisors’ engagement in active safety leadership behaviours. As
supervisors perceive more control over how they supervise operatives, they show an increase in the
extent to which they engage in active safety leadership behaviours. The relationship between
autonomy and job involvement has been shown by others104,105 and may be explained through basic
psychological needs.  Autonomy is often presented as a basic psychological need, which, when
satisfied, leads to greater involvement in an activity.106,107 Individuals who can freely choose to pursue
an activity, and who can also master the activity and have significant support from others, are more
likely to engage in an activity as they find it intrinsically satisfying and enjoyable. When an activity
becomes externally driven (or controlled by external forces), an individual’s interest in it reduces and
so does their engagement in it. 

The current study showed support for this theory. In particular, the findings highlighted the
importance of autonomy and social support in supervisors’ engagement in an activity (specifically
leadership behaviours). The absence of any significant effect of competence is likely to be due to the
absence of an objective or subjective measure of this in the questionnaire survey. In relation to social
support, the results showed support from colleagues to be particularly important. Although
traditionally support and commitment from management has been implicated as the strongest
influence on workplace safety,108 emerging research is showing that an important role is played by
colleagues.71,109 The results of this research support this emerging conclusion. For the supervisors
involved in this study, colleague support for safety played a stronger role in shaping their perceived
role autonomy than support from their own managers. One possible explanation for this finding is
that supervisors interact more regularly with their colleagues than with senior management. As their
colleagues are responsible for teams that they work alongside, their support would be immediate,
necessary for the successful completion of tasks, and imperative to ensuring jobs are completed safely.
When this support is low, supervisors may experience this as an extra demand placed on them
(negotiating safety with colleagues or their operatives), which will reduce feelings of autonomy,
support and possibly the effort needed to inspire and motivate operatives to engage in safety. 
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A second, and somewhat weaker, influence on supervisors’ perceived role autonomy was the salience
of organisational constraints. Organisational constraints are characteristics in the workplace that are
often beyond an individual’s control but affect their behaviour – in this case, safety leadership. The
most frequent organisational constraints reported by the sample of supervisors involved in this
research were subcontractor and migrant employees’ safety attitudes and skills, and organisational
rules and procedures. These findings are consistent with documented research, which identifies these
two groups as having a strong, and often negative, impact on safety in construction.78 They also offer
some support to the focus group findings that procedures may reduce supervisors’ engagement in
active safety leadership. The main example of this that emerged from the focus groups concerned the
effects of disciplinary procedures. Other procedures that fall into this category (ie that are potentially
counterproductive to safety), are worthy of further investigation.  

While the current research identified significant correlates of active safety leadership, these were few
in number. Further, the results showed that the immediate antecedent of leadership accounted for only
a small percentage of the variance. While this finding should not reduce the importance attached to
this finding (as any increase in safety leadership is likely to bring improvements in workplace safety),
it does suggest that other factors, which were not captured in the survey but possibly emerged in the
focus group discussions, play an important role. Future research should seek to expand the measures
used in this study to offer more coverage. Potential areas include a specific measure of production
pressure, an objective measure of training received in a leadership and supervisory role, and more
reliable measures of personality and other individual factors (see below). 

8.3 Study limitations
The research reported here had a number of limitations that should be addressed. First, the
questionnaire survey relied on cross-sectional data that were largely the result of self-reporting. One
concern with this type of data is that ‘prediction’ in its truest sense cannot be established, as this
requires longitudinal data. The context of the current research (construction) makes longitudinal
studies difficult, because of the transient nature of the workforce and the large representation of
contractor company personnel. Although ‘prediction’ in its truest form could not be tested here, the
results of the correlation and regression analyses identified clear factors that have a relationship with
the frequency of supervisors’ engagement in active leadership behaviours. It is quite possible that
these same factors would emerge as significant influences in longitudinal studies, especially as role
autonomy has been shown in a number of other studies to be an immediate antecedent of behaviour. 

Second, the results identified a number of measurement scales that suffered from poor reliability.
These related to personality traits, emotional intelligence and, to a lesser extent, external locus of
control. While low levels of reliability have been reported for external locus of control in other
studies, measures of personality have been shown to perform reliably in other contexts. The reason
for their poor reliability in the current research is unclear. Future research would benefit from either
identifying and correcting the reason for these scales’ poor reliability, or identifying a more reliable
measure of personality for this sample. By doing this, it will be possible to have a more valid test of
the role of personality in construction supervisors’ safety leadership.  

Third, the study was conducted in the construction industry, which may limit the extent to which the
results may be generalised to other contexts. The fact that the results of this research share similarities
with those reported in the general literature adds some support to the probability that the results will
transfer to other industrial contexts. This is supported by the fact that the factors that were shown to
be the strongest predictors of leadership behaviours in this study (eg role autonomy, social support
and organisational constraints) are not unique to the construction industry.  

Fourth, and related to the third limitation above, the sample comprised mostly English employees and
supervisors, which may restrict the findings to this sample. Provisional results shown in this report
suggest that nationality did not affect safety leadership behaviours in a significant way. However, this
was based on only a small number of non-English participants, and consequently it should be
interpreted with caution. Future research would benefit from testing the effects of nationality on
active safety leadership and its antecedents in a sample where different nationalities are reliably and
more evenly represented.  

8.4 Conclusion
Overall, the research reported in this report suggests that the extent to which supervisors engage in
active safety leadership depends on their role autonomy and the number of hours they spend on site
with operatives. Role autonomy, the more important influence of the two, is promoted through
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colleague support and reduced by organisational constraints. Somewhat promising is the finding that
factors that increase role autonomy are more powerful influences than those that reduce it. The
implication of these findings for safety is that accidents may be reduced through the development of
environments defined by supportive colleague relationships. These types of relationship were
discussed in the focus groups as developing over a period of time. While this may be difficult to
achieve in the construction industry, owing to the transient workforce, it is a goal worth pursuing. 
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Appendix 1 – Definitions of terms

Accident experience Witnessing on-site accidents or personal involvement in accidents

Emotional intelligence (EI) Awareness and use of self and other emotions to guide behaviour
• Optimism/mood regulation Regulation of emotion in self and others; using emotion positively
• Utilisation of emotion Utilisation of emotion to solve problems 
• Appraisal of emotions Appraisal and expression of emotions in self and others 

Experience Measured in terms of number of years worked in the construction
industry and as a supervisor

Locus of control (LoC) Supervisors’ perceptions of their control over safety events
• Internal LoC Belief that events (eg accidents) are under individual control
• External LoC Beliefs that events (accidents) are due to chance or fate 

Extrinsic motivation Behaviour driven by external sources (eg pay, avoiding punishment)

Intrinsic motivation Behaviour driven internal sources (e.g., satisfaction, enjoyment)

Near miss Any incident that occurs which could have resulted in a person being
hurt or injured had the circumstances been slightly different

Organisational constraints Factors within the organisation which restrict the way supervisors
lead on safety, such as inadequate training, poor equipment or
supplies and inadequate help from others

Personality Individual traits and characteristics
• Extraversion Positive, ambitious, influential, values personal relationships, enjoys

change
• Neuroticism Negative future view, anxious, likely to attend to negative emotions
• Openness to experience Creative, imaginative and insightful
• Conscientiousness Disciplined, hard-working and with high levels of integrity 
• Agreeableness Co-operative, trustworthy and considerate to others 

Role autonomy Freedom to personally decide how to supervise operatives’ safety

Role conflict Different and incompatible demands placed on supervisors 

Role control (risk) Opportunity to determine methods that reduce risk (eg method
statements)

Role overload Excessive work demands placed on a supervisor

Safety compliance Complying with safety rules and procedures in order to maintain a
safe working environment

Safety culture Shared attitudes or values that the organisation holds about safety

Safety recognition Recognition from management or the organisation for good
performance on safety

Safety support – colleagues Support on safety issues from colleagues

Safety support – management Support on safety issues from management

Safety support – supervisors Support on safety issues from supervisors

Self-efficacy An individual’s belief in their ability to complete a task or engage in
a particular behaviour
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Subculture Subset of organisational groups who have shared sets of meanings
which may differ from the predominant organisational culture

Supervisor visibility Level of visibility (physical proximity and actual visibility) of
supervisors to operatives 
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Appendix 2 – Example quotations from focus groups

Experience It’s somebody who’s basically comes from the ground, learnt their
trade, worked with the lads, worked with various different trades,
you have a laugh with the lads. It’s just experience and with
experience you gain respect.... It’s all about respect, being a good
supervisor, good listener, good communicator. (FG1) 
Somebody with experience can minimise the risk, although they’re
not exactly doing it to the letter of the law; when you’ve got
experience you can minimise the risk. (FG7)

Accident exposure I think it’s actually when you see an accident right in front of you.
That’s one of the biggest things. (FG10)
It makes you more aware of the seriousness of it. I mean I’ve
watched a guy fall through a hole about 40 foot above and he
landed on the concrete just in front of me. And it makes sure that
you don’t stand on a piece of wood that’s covering a hole, well you
don’t stand on a piece of wood in case there’s a hole underneath it. It
does make you aware when you’ve seen a man with broken legs and
ribs. (FG2) 
I’ve seen two fatalities in this game, in this business. I was stood four
feet away from one of them when it happened, so it certainly
changed my life. (FG1)

Habit Like we’re the dinosaurs amongst us, who are used to doing it this
way. It’s very hard to change your habits. (FG2)

Role demands/role conflict The pressure you’re under of getting the job done. You may think
you’re the best safety man but if you’ve got someone roaring and
shouting at you to get the job done, there’s fines of x amount of
pounds coming your way, you’ll find some way of getting that job
done. (FG7) 
The closer you get to handover period, you find that everyone’s
getting pushed for time and rushing around and there’s more people
working in an area than there usually would be. And then that slows
things down and it can put pressure on, you know, whether it’s safe
now. (FG9)
Now with your health and safety, you’re doing everything right on
that, you’re doing well and that, that’s ... that’s grand. You’ll still get
shouted at for missing your programme. (FG10)

Role overload There’s a helluva lot of responsibility. I mean, when you’re the
supervisor, you’re the supervisor, you’re the nursemaid, you’re the
babysitter, you’re the trainer, you’re the guy that makes sure they’re
doing the job right, so you’re the specifier, virtually, you order the
materials, you’ve got to make sure they’re working with the right
gear, you’re the safety guy, you’re the manager, you’re the project
manager... (FG6)
You get to a point there where you have probably got 10 hats and
you only do the job 10 per cent as well as you should be doing it
because you have got that much to do. (FG2) 
I mean the responsibilities you’ve got far outweigh the amount of
men you look after. I think they put too much on one man for a job
this size. (FG9) 

Role autonomy See, a lot of senior management don’t realise and they don’t take into
account the actual way in which we work out on site, and some of
the things that come our way is absolutely ridiculous. (FG1) 
The chief engineer said: ‘You’re not doing it to the method
statement’ and I said: ‘I’ve done it to your method statement and it
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doesn’t work and doesn’t work safe – you have to amend your
method statement.’ This was because he’d just done a method
statement and sent it out and expected us to adhere to it. He hadn’t
asked the advice of the qualified. (FG9) 
Well a lot of it, if they’d asked the people that’s actually doing the
jobs for some assistance in timescales and planning, it would run a
lot better. (FG7)

Safety culture It’s coming more to the fore now isn’t it, health and safety? You
know, I mean years ago you never heard about it, but now it’s on a
weekly basis, something new comes up at meetings. Someone has to
take it seriously. (FG2) 
I think everyone’s attitude changes over time anyway. I mean the
more time goes on, new things come in and then you sort of realise
that, you know, the way you used to do a job five years ago is not
the way to do it, but that’s just about learning. (FG8) 
I mean we want everybody to go home at nights with no problems....
Alright, accidents do happen, but we don’t want to see them happen
and we do try to avoid it at all costs. (FG2)

Disciplinary procedures If your lads are working under you, you should be able to speak to
them, otherwise you shouldn’t be a supervisor and it’s as simple as
that. You shouldn’t need to issue them with cards. (FG1)
I think the most important thing we’re missing here is, with all these
rules and regulations, we’ve got to motivate these blokes... and
you’re getting all these rules and regulations, and rebelling against
them, and it’s just like, he’s making life harder for us because at the
end of the day, we’ve still got to be there, talk to them, motivate
them and get the job done. (FG5)
If you shout at them saying: ‘You’ve done wrong, there’s your card,
go for induction’ then, you know, they don’t understand what
they’ve done wrong. It’s about education. (FG10)
Basically you don’t need to go chucking these cards at people, unless
it’s an absolute lunatic or you just can’t get through to them, and
then, he wants to be gone for the health and safety of everyone else.
(FG1) 

Support I’ve got a project manager and whatever I decide he will back me
100 per cent and that’s what you need. (FG7) 
I think people appreciate what you do. They don’t often come up to
you and pat you on the back that often. They don’t say ‘Thanks for
pointing that out. Actually, yeah you’re right.’ (FG9)
I mean like myself, these two guys here, we have shared ups and
downs about everything haven’t we? In and out of work, you know
what I mean and it does make a big difference. So there is never sort
of, any barriers up, it makes a big difference, hell of a difference.
(FG1) 
You try and get on with everyone, I think. You know, I mean we all
work together here, and er, we’re all good friends… mostly
[laughter]. (FG2) 

Subcontractors The sub-contractor bases his day on how much he produces and how
much he can actually make in terms of financial reward, where we
tend to put health and safety as top priority which it is. (FG6)
So they want to get as much done in a day to make as much money
in a day and that supersedes anything including their own safety.
(FG6)
You are expecting your men to implement the same safety features
when there is a divide in the type of safety features that one
company use and the other lot use... and it’s whether they listen to
you when you tell ’em ’cos you’re not of their trades and they are
sub-contracted to some other part of the company. (FG1)
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Unfortunately it’s price work, so if they don’t do the work, they
don’t get paid, so they’re always in a rush, it’s like because they’re
rushing, because they’re not thinking. They’re not calm, accidents
happen, it’s got to be controlled. It’s harder for us to supervise, it’s
harder for us to say ‘whoa’, you know? (FG8) 

Foreign labour But I mean trying to communicate what you want them to do, how
you want them to do it, how you want them to go about it safely as
well and getting them to understand it. You know, sometimes you
can explain it to them and they might nod and agree, but... it’s that
question whether they have understood it or are they just nodding.
(FG10)
On my gang I’ve got quite a few foreign labour and that’s quite an
issue, there’s a language barrier. There’s nothing wrong with the
labour, it’s just the communication. (FG7) 
You shout to somebody who is up a scaffold that you know
something is going to hit him, and he’s waving his hands thinking
you’re being nice to him, you know. (FG2)

Operative characteristics I feel frustrated if I know for a fact that I’ve got somebody in a
position that somebody else put in that position, and I’ve got to
supervise them and I know they’re no good in that position. Then I
get frustrated because I’m fighting a losing battle. (FG9)
People with bad attitudes, you feel like you’re wasting time talking
to them, but you’ve still to keep going back and telling them. You
know it’s a complete waste of time, you still got to do it. (FG5) 
Operatives that are arrogant and they don’t want to learn. That
makes it very difficult. (FG10) 

Frequency of contact I think there’s perhaps too much time spent on the paperwork side of
safety and not enough time walking around site looking at what’s
going on – ’cos if you’re out there more, they won’t do such silly
things. (FG2) 
It stops you going around and seeing what’s happening on site. And
if you’re on site, then you can stop something going wrong. (FG2) 
I’ve got to sort, like, flit between all these jobs and the minute my
back’s turned, who’s to say that these guys are going to continue
working safely? (FG6)
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Appendix 3 – Demographic data

Table 5
Demographics
(company, trade,
nationality) of
supervisors
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Company Freq.
Valid
%

Trade Freq.
Valid
%

Nationality Freq.
Valid
%

5 1 1.4 Fixer 1 1.3 Australian 1 1.3

6 1 1.4 Rain screen 1 1.3 Canadian 1 1.3

7 1 1.4 Heating 1 1.3 Indian 1 1.3

11 1 1.4 Dry lining 1 1.3 Northern Irish 1 1.3

12 1 1.4 Insulator 1 1.3 Irish 2 2.6

13 1 1.4 Plasterer 1 1.3 Welsh 2 2.6

14 1 1.4 Flooring 1 1.3 English 17 21.8

15 1 1.4 Steel fixer 1 1.3 British 53 67.9

20 1 1.4 Carpenter 1 1.3 Missing 2 –

22 1 1.4 Drainage 1 1.3

23 1 1.4 Scaffold worker 2 2.5

26 1 1.4 Concrete 2 2.5

27 1 1.4 Cladding 2 2.5

31 1 1.4 Roofer 2 2.5

36 1 1.4 Painter 2 2.5

10 2 2.9 Window insulator 2 2.5

18 2 2.9 Logistics 2 2.5

29 2 2.9 Engineer 4 5.1

4 3 4.3 Mechanical 4 5.1

41 3 4.3 Pipe fitter 4 5.1

2 4 5.8 Plumber 4 5.1

3 17 24.6 General operative 5 6.3

1 21 30.1 Bricklayer 6 7.6

Missing 11 – Electrician 6 7.6

Joiner 8 10.1

Foreman 14 17.7

Missing 1 –



Table 6
Demographics
(company, trade,
nationality) of
operatives
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Company Freq.
Valid
%

Trade Freq.
Valid
%

Nationality Freq.
Valid
%

8 1 0.4 Mechanical 1 0.4 Jamaican 1 0.4

9 1 0.4 Carpenter 1 0.4 Kosovan 1 0.4

16 1 0.4 Steel metal 1 0.4 Albanian 1 0.4

41 1 0.4 Stores 1 0.4 Moldovan 1 0.4

30 1 0.4 Maintenance 1 0.4 Zimbabwean 1 0.4

34 1 0.4 Steel fixer 2 0.8 Irish 4 1.5

35 1 0.4 Welder 2 0.8 Polish 4 1.5

38 1 0.4 Insulator 3 1.1 Welsh 4 1.5

39 1 0.4 Flooring 3 1.1 Lithuanian 5 1.8

40 1 0.4 Logistics 3 1.1 Indian 7 2.6

21 2 0.8 Machine driver 3 1.1 English 109 40.1

28 2 0.8 Banksman 3 1.1 British 134 49.3

36 2 0.8 Window insulator 4 1.5 Missing 5 –

37 2 0.8 Heating 4 1.5

14 3 1.2 Engineer 5 1.9

15 3 1.2 Fixer 7 2.6

17 3 1.2 Dry lining 7 2.6

20 3 1.2 Cladding 8 3.0

7 4 1.6 Roofer 8 3.0

11 4 1.6 Painter 8 3.0

12 4 1.6 Fitter 8 3.0

13 4 1.6 Rain screen 10 3.7

18 4 1.6 Scaffold worker 11 4.1

19 4 1.6 Concrete worker 14 5.2

22 4 1.6 Plumber 16 6.0

23 4 1.6 Bricklayer 17 6.4

25 4 1.6 Joiner 22 8.2

27 4 1.6 Pipe fitter 23 8.6

31 4 1.6 Electrician 24 9.0

32 4 1.6 General operative 47 17.6

33 4 1.6

10 5 2.0

29 5 2.0

26 6 2.4

5 7 2.7

6 9 3.5

4 10 3.9

2 13 5.1

3 56 21.5

1 62 24.2

Missing 22 –



Appendix 4 – Reliability estimates of 
measurement scales

Table 7
Reliability estimates
of measurement
scales
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Factor Cronbach’s alpha

Individual
factors

Personality: extraversion 0.44

Personality: agreeableness 0.51*

Personality: conscientiousness 0.33*

Personality: neuroticism 0.42*

Personality: intellect 0.60*

Emotional intelligence: mood regulation 0.61

Emotional intelligence: using emotions 0.58*

Emotional intelligence: appraising others’ emotions 0.39*

Self-efficacy: general safety 0.70

Self-efficacy: engagement in safety 0.83

Self-efficacy: prioritising safety 0.78

Self-efficacy: complying with safety 0.72

Internal locus of control 0.64

External locus of control 0.45*

Motivation: intrinsic 0.65

Motivation: personal value 0.72

Motivation: recognition (supervisor) 0.78

Motivation: recognition (manager) 0.76

Motivation: punishment 0.62

Organisational 
factors

Role conflict 0.58*

Role control (risk) 0.68*

Role autonomy 0.79*

Role overload 0.81

Safety support: colleagues 0.87

Safety support: supervisors 0.94

Safety culture 0.93

Leadership
measures

Active leadership 0.84

Inactive (avoidant) leadership 0.73

NB: This table includes only those factors that are measured with a scale of items.
* These scales have had one item removed to improve internal consistency.
Bold figures indicate poor reliability.
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Abstract

Supervisors’ commitment to safety is critical for reducing workplace accidents and injuries. Active
safety leadership, defined by behaviours emphasising the importance of safety, encouraging employee
involvement, and challenging poor practices, has been shown to increase employees’ safety
compliance and voluntary participation in safety. However, little is known about the ways in which
these leadership behaviours may be promoted (ie their antecedents). The current research addressed
this issue by identifying the individual (human) and organisational factors that help or hinder
supervisors’ engagement in active safety leadership. The construction industry was chosen as the
research context as it consistently ranks among the most dangerous in terms of number of accidents
and injuries. To understand the antecedents of active safety leadership, data were collected through
focus groups (ngroups = 10; nsupervisors = 69) and a questionnaire survey (nsupervisors = 82; noperatives = 285). 

The results show that supervisors’ active safety leadership behaviours are directly related to role
autonomy (freedom to personally decide how to supervise operatives’ safety) and the number of
hours that supervisors spend on site with their operatives. Further, their leadership behaviours are
indirectly related to the level of support that supervisors receive from their colleagues and the
frequency of organisational constraints (eg subcontractor and foreign labour skills and attitudes).
Preliminary analyses suggest that supervisors’ engagement in active safety leadership is not influenced
by the extent to which they share a trade, company or national identity with their operatives. These
latter findings are tentative – especially with regard to nationality – as group sizes were relatively
small. 

In summary, the results suggest that supervisors’ active safety leadership is shaped by the context in
which they find themselves, rather than the individual qualities they possess. A supportive
environment, particularly among colleagues, is especially important for increasing supervisors’
feelings of role autonomy and consequently their engagement in active safety leadership behaviours. 
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Executive summary

Supervisors’ active safety leadership* (eg coaching employees on safety and encouraging employees to
raise safety concerns) has been shown to promote workplace safety. However, the way to increase
these leadership behaviours is unclear. With the exception of four studies that specifically focus on the
antecedents of safety leadership, in university science laboratories and through three case studies in
construction, no systematic safety research has been carried out in this specific area. 

To start to address this void, the current research aimed to identify the individual (human) and
organisational factors that affect supervisors’ active safety leadership. To this end, the research had a
number of secondary objectives:

• to explore supervisors’ perceptions of the factors that affect active safety leadership
• to measure the prevalence of these factors in construction and their relative importance in shaping

safety leadership 
• to examine the effects of supervisors’ shared identification with their operatives (as measured by

trade, company and nationality) on the supervisors’ active safety leadership behaviours.

These objectives were addressed over two phases:

1. Ten focus group exercises with 69 supervisors from the construction industry were carried out to
explore supervisors’ perceptions of the factors that affect active safety leadership. 

2. A questionnaire survey of 82 supervisors’ experiences of a range of individual and organisational
factors, and their engagement in safety leadership behaviours (as measured by their operatives 
(n= 285)), was conducted. Before the main survey, a pilot study was carried out with 13 safety,
occupational and social psychologists and practitioners, and 24 supervisor–operative triads. The
goal of the pilot study was to assess the psychometric properties of the tool before using it in the
main survey.

The results from both phases of the research showed a general consensus on the factors that have the
greatest impact on supervisors’ active safety leadership in the construction industry. The main factors
were found at an organisational level and related to:

• role autonomy (freedom to personally decide how to supervise operatives’ safety)
• support from colleagues on safety issues
• general organisational constraints (lack of information, personnel problems and so on)
• role conflict (being tasked with incompatible requests)
• the amount of time spent on site with operatives.

Of these factors, role autonomy had the strongest direct effect on supervisors’ engagement in active
safety leadership. Indirect influences came from organisational constraints and colleague support for
safety. Interestingly, preliminary analyses suggest that active safety leadership is not influenced by the
extent to which supervisors share the same trade, company or national identity with their team of
operatives. However, this finding is tentative – especially in regards to nationality – as group sizes
were relatively small. 

The results suggest active safety leadership may be understood as a balance between job resources
and job demands. When job demands (eg organisational constraints) are high and job resources (eg
colleague support, role autonomy) are low, supervisors are less likely to engage in active safety
leadership than when the opposite situation exists. 

At a practical level, these results suggest that organisations might benefit from directing their
resources towards increasing supervisors’ feelings of autonomy in their role – possibly through greater
involvement in the decision-making process or by empowering them to schedule work tasks and select
the methods used to perform tasks. At an academic level, the results imply that greater attention
might be given to contextualising leadership and considering the importance of situational factors.
While this is beginning to be recognised by some,1 the literature is still dominated by discussion of
individual antecedents.
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1 Introduction

1.1 Project background: context and aims

Setting the scene: the construction industry
Internationally and in Europe, the construction industry consistently ranks among the most
dangerous as measured through accidents and injuries. The latest official statistics for the UK show
that the construction industry had the highest number of fatal injuries of all the main industry
groups, with a total of 53 in the period 2008/09.2 Similarly, construction has the largest number of
fatalities reported for any of the industry sectors in the US,3 and European construction fatality rates
are more than twice the average of other sectors.4

Compared to other industries, construction is unusual in its complexity and characteristics.
Individuals working in this sector face greater physical demands and are readily exposed to
biological, chemical, ergonomic, noise, and machinery-related risk factors. In addition to specialist
plant, equipment and tools, the industry is defined by the existence of a highly mobile workforce with
differing skill levels,5 foreign labour,6 competing goals of productivity and safety,7 time pressures,
environmental variables (eg inclement weather), and differing leadership and management
hierarchies.8,9 Being project-based, the construction industry is a dynamic, ever-changing environment
that requires specific organisational structures to manage the demands of its wide-ranging activities
and varied personnel involved in projects.10 The competent organisation and management of
temporary work structures (work teams or gangs) is pivotal to the smooth running of projects.

Construction projects include the building of new structures and additions, modifications and
renovations of existing structures. These structures may be residential, commercial or industrial (the
latter including heavy and civil engineering projects such as bridges, roads, railways and tunnels).
Individual projects vary in size, duration and complexity. For instance, projects often involve many
design, construction and supplier organisations that need to work as interfunctional teams.11

Subcontractors are employed for specialist work (eg carpentry, plumbing, electrics) or on a ‘labour-
only’ basis and can account for as much as 90 per cent of the total value of a construction project.12

On some projects, the main operating company will merely act in a management capacity, while all
labour and specialist work is contracted to small or medium-sized construction companies. The
outsourcing of work and presence of subcontractors means that it is common to find decentralised
decision-making and diverse attitudes towards the completion of work and safety.

Work-related incidents cause significant costs to individuals, organisations and the economy (eg lost
working days). As well as the responsibility for the welfare of employees, construction companies
have a duty of care to members of the public who may be affected by construction work and put at
risk of accident and injury.13 Addressing safety in the construction industry is therefore both
important and complex.

In other industries, research has shown that workplace accidents may be reduced by supervisor
engagement in safety leadership behaviours.14–16 Recent findings from the construction industry support
this conclusion.17 These studies show that as supervisors become more active in leading safety (eg by
showing commitment to good safety, encouraging employees’ involvement in safety and challenging
poor safety), employees show a similar increase in the extent to which they engage in safe behaviours. 

However, despite the advantages associated with active forms of safety leadership, this style of
behaviour is not found consistently. A number of reasons have been suggested for this, but no
systematic research has been carried out to test the validity of these proposals empirically. The current
research aimed to address this by identifying and testing the relative influence of different antecedent
factors in promoting, or reducing, active safety leadership behaviours among construction
supervisors. In this report the term ‘active safety leadership’ is used to mean the proactive, energising
nature of these behaviours. In reality, behaviours are measured that are consistent with models of
safety-specific transformational leadership – a style of leadership shown to improve employee safety
in industry generally and construction specifically, and high quality leader–member exchanges. 

1.2 Project aim and objectives
The current project had the principal aim of identifying the range of factors that affect supervisors’
engagement in active safety leadership behaviours. Underlying this overall aim were a number of
secondary objectives:
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1 to explore supervisors’ perceptions of the factors that affect active safety leadership
2 to measure the prevalence and relative importance of these factors in a sample of construction

supervisors in the UK
3 to examine the effects of supervisors’ shared identification with their operatives (as measured by

trade, company and nationality) on the supervisors’ active safety leadership behaviours.

1.3 Significance of the project
The research seeks to identify the range of factors that help or hinder supervisors’ efforts to engage in
active safety leadership. Subsequently, it aims to identify which of these factors is likely to have the
biggest impact on supervisors’ behaviours, and which may produce the most significant change in
supervisors’ behaviours if targeted by organisational initiatives. In many ways, this research is similar
to work on group-level safety climate and consequently similar findings may be expected. However,
while leadership and group-level climate are related, they exist as distinct constructs, which may or
may not be influenced by the same factors. Therefore, it would be wise not to assume that the
findings from climate research automatically transfer to leadership, but instead to focus specifically
on leadership behaviours as the target of interest. 

1.4 Outline of the project
The research was carried out over two phases that combined qualitative and quantitative
methodologies. To inform these phases of data analysis, a review of the leadership and safety
literature was conducted to identify individual (human) and organisational factors that were likely to
be important in understanding supervisors’ leadership behaviours. The report begins by summarising
this review and proceeds to present and discuss the methods and findings of the two phases of data
collection.

Promoting active safety leadership  9



2 Literature review

2.1 Leadership theory
Leadership is a critical aspect of organisational life, contributing to improved manager–employee
relationships as well as increased motivation and performance.18 Considered a necessary tool for
competitive advantage, leadership includes establishing direction, aligning people, and motivating and
inspiring employees, which ultimately leads to organisational change.18,19

The most popular theory of leadership focuses on two styles of behaviour: transactional and
transformational.20 Transactional leadership is similar to management and is defined by an exchange
between the leader (manager) and the follower (employee), where both parties fulfil their roles and
receive something in return. Three dimensions of this style of leadership are: 

• contingent reward (leaders reward employees for approved behaviours and discipline behaviours
that are not approved of)

• active management by exception (monitoring of performance with intervention if necessary)
• passive management by exception (correction from the leader only when a problem arises). 

It is generally considered that leadership styles such as these, which focus on rewards or the threat of
their removal, suppress employees’ commitment to quality and productivity.21

Transformational leadership builds on a transactional approach and augments its influence on
employee behaviour.22,23 This style of leadership focuses on motivating, inspiring and encouraging
employees to improve their performance. In academic literature, transformational styles of leadership
are characterised by behaviours reflecting:

• idealised influence (articulating a vision for the future)
• inspirational leadership (aspiring to attain a realistic goal)
• intellectual stimulation (challenging assumptions and traditional methods)
• individualised consideration (awareness and support of employees’ needs). 

Translated, these relate to inspiring a vision of the future, role-modelling, fostering the acceptance of
group goals, demonstrating high performance expectations, providing socio-emotional support,
increasing employees’ awareness, and stimulating employees to think again about how work can be
performed.24

A body of literature supports the notion that transformational leadership is more proactive than other
forms of leading. It has been associated with a greater number of positive outcomes, such as
employee achievement and growth, empowerment, increased organisational commitment, high levels
of cohesion, and increased group level performance.21,25,26 Based on findings such as these, it is
reasonable to see why organisations might strive to attain this type of active – transformational –
leadership in their management.

2.2 Safety leadership 
In the domain of safety, leadership is concerned with the prevention of accidents, injuries and
fatalities by reducing employees’ unsafe behaviour. As with general leadership theory, safety
leadership is considered to be more effective if it is transformational and defined by coaching,
individualised consideration, support, and employee encouragement to raise safety suggestions and
concerns. Transformational leadership, and relationships defined by high quality exchanges between
supervisors and employees, have been shown to increase employees’ open communication about
safety, engagement in safe behaviours, safety commitment, and safety consciousness.15,17,27–32 These
outcomes are often attributed to the fact that transformational styles of safety leadership engender
trust and respect from employees, which support the associated positive outcomes. For simplicity, and
to reflect the proactive and energising nature of these styles of leadership, we use the term ‘active
safety leadership’ to refer to the behaviours listed above.  

The relationship between supervisors’ leadership styles and employees’ safety behaviour is well
established. However, the factors that promote active safety leadership are less clear. A search of the
safety literature identifies only four studies that explicitly and specifically test the factors that
promote safety leadership behaviours.33–36 Three of these studies focus on safety in university science
laboratories and show that safety leadership is influenced by the size of the organisation and work
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unit, accident experience of the leader and employees, age of the leader, and the leader’s training
experience.34–36 The fourth study uses a case study method to explore leadership styles used by
managers in the UK construction industry and shows that safety leadership is affected by the
employing company and the factor of time.33 Specifically, this study showed that directive
management styles were adopted with subcontracted employees as managers perceived that they had
less personal control in this area. This differed to the style used with employees of the main
contractor company, where managers were more concerned with motivation and participation and
adopted more active styles of leadership. Furthermore, managers adjusted their style depending on
time and urgency, employing more directive methods when time was short. 

These four studies identify a number of factors that may affect the way that leadership is managed in
the safety domain. However, their insight is limited by context (eg science laboratories) or method
and target (eg three case studies, managers). Research in other organisational domains and in safety
more generally has identified a number of factors that may affect leadership behaviours. Some of
these are different from those captured in the four studies above and some are the same. These two
fields of literature yield important knowledge about the antecedents of active safety leadership. The
following sections constitute an overview of the factors implicated by this literature in having an
affect on either general leadership or general safety behaviours.  

2.3 Antecedents of active safety leadership

2.3.1 Individual factors 
Individual antecedents of active leadership refer to the human contribution. The main factors
implicated in the general leadership and safety literature are: 

• personality
• emotional intelligence
• self-efficacy
• motivation
• experience.

See Appendix 1 for a full list of definitions. 

Personality 
A growing number of studies have emphasised the impact of personality on leadership behaviours.
These studies have shown that the traits of extraversion, neuroticism, openness, conscientiousness and
agreeableness are significantly related to active forms of leadership.37 Of the five traits, extraversion
shows the strongest relationship to active leadership and consistently emerges as a significant
antecedent. Openness, agreeableness, and conscientiousness also share a positive relationship with
active leadership, while neuroticism has a negative relationship.38,39 In simple terms, this research
suggests that individuals with high levels of extraversion, openness, conscientiousness and
agreeableness are more likely to engage in active leadership behaviours than those with high levels of
neuroticism.

Emotional intelligence 
Emotional intelligence (EI) is defined as people’s ability to use emotions (their own or others’) to
guide the thinking and actions of themselves and others. EI has been associated with effective
leadership in non-safety domains14,40 and more recently also in safety.41,42 Geller41 proposed that an
injury-free workplace requires leaders who have an awareness and control of their own emotions as
well as an understanding of other people’s emotions. Being aware of emotions allows a leader to
adapt his or her behaviour to diffuse a situation or to motivate employees to engage in safety.
Individuals high on EI are typically receptive to feedback, and actively encourage and praise safety.
These behaviours are also characteristic of active safety leadership, which partly explains the link
between the two. 

Locus of control 
The safety locus of control is concerned with an individual’s perception of his or her control over
external events in the safety domain.43 Individuals with an internal locus of control believe that
events, such as accidents, are under their control. Individuals with an external locus of control believe
that ‘accidents happen’ and are beyond their control. Applied to safety leadership, it is possible that a
high level of external locus of control will reduce active safety leadership behaviours, as a supervisor
with an external locus of control believes that he or she has little control over their environment. In
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contrast, a high level of internal locus of control may lead to an increase in safety leadership to
prevent injury. Closely coupled with internal locus of control is empowerment (the degree to which
someone believes that they can control their environment). Research shows that internal locus of
control is effective at promoting safety when the individual holds a high level of empowerment.44

Motivation
Motivation, defined broadly as a drive that energises and directs behaviour, has been linked to active
leadership behaviours.45,46 Two main classes of motivation relate to internal sources (eg intrinsic
pleasure) or external sources (eg reward or recognition for good safety).* Both types of motivation
have been implicated in general safety behaviours.47–49 In particular, extrinsic motivation is implicated
more strongly in safety compliance and intrinsic motivation is implicated more strongly in safety
participation and engagement behaviours. The latter finding is explained by the fact that individuals
intrinsically motivated by a task (ie they find the task pleasurable, enjoyable and a challenge) are
more likely to actively engage in it.44,50,51

Experience
Experience relates to the acquisition of a specific set of skills, job-relevant experience acquired
through training, and a sense of perspective acquired through time spent in an organisation and job.52

In the context of safety leadership, experience may relate to a specific job role (eg being a supervisor)
or a specific work context (eg construction). Of particular importance is the relevance of a leader’s
previously held positions and the ability of experiences gained in those positions to enhance their
technical and interpersonal skills. Research suggests that experience as a supervisor or in the
construction industry may affect active safety leadership. 

Accident exposure
Accident experience has been shown to affect leadership behaviours.36 This experience may relate to
accidents sustained personally or to witnessing someone else having an accident. Both types of
exposure increase active safety leadership as a means to prevent similar future incidents and
associated negative consequences. 

Self-efficacy 
Self-efficacy refers to an individual’s judgment about their own capability to achieve a certain task (eg
good safety) or maintain certain behaviours. Self-efficacy has been shown to influence the initiation,
intensity and persistence of a behaviour, thus affecting an individual’s involvement in a task and
governing whether they persist with the task in the face of obstacles.53 Applied to the domain of
safety, self-efficacy research suggests that a supervisor’s perception and judgment of their ability to
influence employees’ safety behaviours is likely to affect their motivation to engage in safety
leadership.54 Supervisors high in self-efficacy are more likely to engage in active safety leadership than
those low in self-efficacy, as a result of their assessment of their personal ability to succeed in
achieving this goal.

2.3.2 Organisational factors 
Compared to individual (human) antecedents of leadership, organisational (or contextual) factors
have received relatively little attention in the leadership literature.1,33,55 In the following sections, a
range of organisational factors that have been shown to influence supervisors’ engagement in active
leadership in other domains will be outlined. These include factors specific to a supervisor’s
responsibilities (eg overload and conflict) and those specific to the situation in which supervisors find
themselves (eg culture and structural features).

Role demands: overload and conflict
Role overload, defined as excessive work demands, has been related to a reduction in safety
behaviours29 and an increase in workplace injury.27,56 These findings are often attributed to the fact
that multiple demands increase a person’s complacency and risk-taking behaviours because of faulty
decision-making caused by cognitive strain. These demands are accelerated when time pressures
increase as individuals begin to rely on cognitive heuristics (mental shortcuts) to process information,
make decisions or avoid some of their responsibilities.57,58 In the case of safety leadership, these
shortcuts allow supervisors to continue on a task (eg production) but have a negative impact on their
engagement in safety. Therefore, when role overload is high, supervisors are less likely to actively
engage in safety and may be more likely to adopt a passive approach to leading safety.
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Role conflict refers to a lack of congruent expectations both within and between job roles.31

Compared to role overload, research is less conclusive regarding the impact of role conflict on safety.
It is generally accepted that being tasked with incompatible goals can negatively affect performance.
However, studies have shown that these negative effects can be reduced with high levels of role
autonomy59 (the extent to which a role allows an individual independence and discretion to schedule
work, make decisions and choose methods for task completion). When role autonomy is high, the
effects of role demands are lessened. However, when role autonomy is low, conflicting demands may
have a negative impact on performance. Similar results have been suggested for individual power,
where higher levels are related to more engagement in safety behaviour.60–63 This research suggests
that supervisors experiencing role conflict reduce their engagement in active safety leadership when
role autonomy is low, but not when it is high.

Situational constraints
Situational constraints are characteristics in the workplace that are beyond an individual’s control,
but directly affect their safety performance.64,65 Examples of situational constraints include poor
equipment, interruptions from colleagues, and incorrect or insufficient information. These constraints
may negatively affect supervisors’ ability to engage in active safety leadership because of their
tendency to direct attention towards other issues. In some respects, situational constraints may be
considered as an extra demand placed on supervisors, which further reduces their focus on safety.

Organisational support
Several studies have suggested that active forms of leadership are promoted by cultures categorised as
innovative and supportive because of the flexibility that they afford leaders to make decisions.66–68 In
the context of safety, a number of studies have shown that perceived organisational support for safety
has a positive influence on supervisory leadership (ie it increases active engagement), which increases
employees’ safety.69–71 These studies suggest that organisational (including management) support for
safety may facilitate active safety leadership among supervisors. 

Subcultures 
Research suggests that leadership behaviours are dependent, in part, on the characteristics of
employees. These characteristics may relate to employees’ skills and abilities or their attitudes and
values regarding safety. Research in the area of subcultures has shown that employees’ attitudes and
values are often fragmented and differ widely within organisations.72,73 This may result in more than
one leadership approach being used by a single supervisor. Two prominent subculture value systems
in the construction industry relate to migrant labour (or nationality) and subcontractors.

Migrant labour
National culture has been shown to affect safety attitudes and behaviours.74–76 These influences are
particularly prominent in the UK construction industry as a large percentage of the workforce is non-
British. As noted by Bust et al.,77 the composition of the construction workforce has changed from
comprising mostly Irish ‘navvies’ to including Poles, Lithuanians and citizens of other A8 countries
(the Eastern European countries which joined the EU in 2004). This change creates challenges for
supervisors in terms of active leadership because it brings with it differences in culture, language,
safety training, education and co-operation.78 It is possible that different nationalities, together with
their differences in attitudes, language and safety ethos, will call for different styles of leadership.
Mayo et al.,79 for example, found that leaders in heterogeneous groups rated their self-efficacy lower
than those in homogenous groups and were less likely to adopt active leadership behaviours that
focused on initiating change and inspiring followers. 

Subcontractors
As a group, subcontractors are more likely to suffer an injury or accident as they engage in more risk-
taking behaviour in response to a payment-by-results system. They typically work longer hours or
take safety shortcuts to achieve more output. When economic pressures are high, these behaviours are
intensified as subcontractors compete for work on a decreasing number of projects.80 Dwyer81 argued
that the disorganisation resulting from subcontracting (eg multiple subcontractors working together
laterally and vertically) is a major cause of injury. This is partly due to the ambiguity that
disorganisation creates for safety systems, for example in questions of who is responsible for
employees’ safety and how existing systems can be implemented within a fragmented workforce. This
creates problems for supervisors’ efforts to lead on safety, as they are unclear about which employees
they are responsible for and the level of power they have to shape their safety behaviours. 

Distance and contact
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A small number of studies have suggested that leadership behaviours may be influenced by the
physical distance and frequency of contact between supervisors and employees.82 Leaders in close
proximity to workers are more likely to use relational charisma (characteristic of styles akin to active
leadership) than leaders in more distant positions.83 Furthermore, Luria et al.84 found that employees’
visibility to supervisors increased the number of positive exchanges, which in turn promoted safety.
Collectively, these studies suggest that supervisors are more likely to employ active safety leadership
when they are in close proximity to employees and have frequent interaction with them.

In summary, the leadership and safety literatures suggest that supervisors’ active safety leadership is a
product of both individual and organisational factors. At an individual level, personality, motivation,
emotional intelligence and experience appear to be important. At an organisational level, cultural
attitudes, job demands and job resources are likely to play a role. 
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3 Project design

The aim of the current research project was to identify the factors that affect supervisors’ active safety
leadership behaviours. To this end, the project used a mixed-method approach of qualitative and
quantitative methodologies over two phases. 

3.1 Phase 1: focus groups
A qualitative method was used in Phase 1 of the project to explore the factors that supervisors
perceive to be strong influences on their safety leadership behaviours (Objective 1). This method has
several strengths and limitations:

• strengths: 
• focus groups provide a rich contextual understanding of an issue through first-hand accounts

of people’s experiences, thoughts, and feelings
• the researcher is present to aid discussion and probe any issues that require clarification
• context, relationships and processes can be documented

• limitations: 
• focus groups may be considered subjective
• they are open to the interpretation and bias of the researcher (researcher reflexivity)
• they often tap fewer issues than quantitative data because of their focus on depth rather than

breadth.

3.2 Phase 2: questionnaire survey 
A quantitative method was used in Phase 2 of the project to test and validate the findings from the
focus groups on a larger scale (see objectives 2, 3 and 4). 

• strengths: 
• questionnaires are relatively quick to administer on a large scale
• they are user-friendly to those in industry who are familiar with this method
• they are relatively objective in the conclusions they allow based on the analysis of

questionnaire responses

• limitations:
• questionnaires may generate biased responding if they are designed or administered poorly
• they often prevent elaboration on an issue
• the issues to be addressed are determined by the researcher.    

In both research phases, steps were taken to minimise the limitations associated with each
methodology. Details on these steps are documented in the methods section of each data collection
phase.

3.3 Ethical approval
In both phases of the project, ethical approval was gained from the University of Liverpool’s
Psychology Ethics Committee. This committee operates according to ethical guidelines set out by the
British Psychological Society.
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4 Focus group methodology

Focus groups were conducted with construction supervisors to explore their perceptions of factors
that influence – positively or negatively – active safety leadership behaviours (Objective 1). The exact
factors to be explored were not dictated by the researcher, but emerged naturally from discussions
with supervisors. 

4.1 Sample
The sample comprised 69 supervisors from 10 construction projects in the UK. The sample
represented eight contractor companies. The average working tenure of participants in the role of
supervisor was nine years (range: nine months–40 years). Of the 69 supervisors, one was female and
the remainder were male (which is characteristic of the industry). 

4.2 Data collection
The data were collected through semi-structured focus groups that took place in a private conference
room. The main objective of each focus group was to explore the factors that acted as barriers or
facilitators to active safety leadership, from the perspective of the supervisor. Following a short
discussion of what active safety leadership reflects, each supervisor was asked to note down the main
factors that helped or hindered engagement in these behaviours. These factors were then discussed by
the group, and probed and explored by the researcher. This process was effective for assessing
differences and similarities within the group, and the relative importance of different factors and
experiences in shaping safety leadership. Efforts were made to keep the questions as non-leading as
possible, which was achieved by avoiding the use of any questions that made reference to a specific
individual or organisational factor (unless this factor was raised by a supervisor).

The focus group discussions were recorded digitally and subsequently transcribed verbatim. Each
discussion lasted for an average of one hour and comprised six to ten supervisors from different
companies and trades. Each supervisor gave written informed consent to their participation and the
recording of focus groups. 

4.3 Data analysis 
A modified grounded theory approach was used to collate the data by using codes taken directly from
the transcripts and the literature. Two researchers agreed a definition for each code and these were
used to analyse each response given by a supervisor. A number of codes were used per response,
which made it possible to identify commonly occurring codes or themes. Coding in this way
facilitated the development of higher-order categories, which comprised codes that shared a common
theme (eg codes relating to support from management and colleagues were grouped as ‘social
support’). Whether supervisors presented these categories as factors that helped or hindered safety
leadership was noted. Two researchers agreed the coding* and higher-order categories. The main
themes emerged as key factors that affected supervisors’ engagement in active safety leadership. 
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5 Focus group findings

Analysis of the focus group data identified key factors that affect supervisors’ engagement in active
safety leadership. These reflect individual and organisational factors as detailed in Table 1. 

Table 1
Leadership
antecedents from
focus group
discussions
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Individual factors Organisational factors

Experience
Accident exposure
Habit
Motivation
Locus of control

Role demands
Role autonomy
Discipline procedures
Subcultures
Safety culture
Social support
Frequency of contact

The results of the focus groups showed that individual antecedents of active safety leadership were
discussed less frequently than organisational antecedents. Organisational factors are perhaps
considered more tangible and in this sense are easier to discuss and attribute meaning to.
Consequently, the relative weight given to these two groups may, in part, reflect a methodological
artefact. The individual and organisational factors deemed most important to supervisors’
engagement in active safety leadership are summarised below. Example quotations are given in
Appendix 2. 

5.1 Individual antecedents 
This section lists the individual (human) factors that were highlighted throughout the focus groups as
important influences on active safety leadership. Many of these factors mirror those documented in
the literature on general leadership and safety behaviours.  

Experience 
Of the individual factors affecting supervisors’ engagement in active safety leadership, experience –
both practical and interpersonal – was identified as important. Many supervisors commented that
experience in the industry had provided them with a set of skills that has helped them to relate to
employees (referred to as ‘operatives’ for the remainder of this discussion), gain respect from
operatives, develop high-quality supervisor–operative relationships and reduce risk. It was further
suggested that the effect of supervisors’ experience on active safety leadership may be moderated by
operatives’ age and experience. More specifically, experienced supervisors were more likely to engage
in active safety leadership if operatives were younger and less experienced than if they were older and
more experienced. 

Accident exposure 
Similar to findings reported in the literature,36 several supervisors discussed the effects of personal
experience of accidents on their safety leadership behaviour. Personal experience of an accident, or
witnessing an accident (very often involving an operative), was associated with increased engagement
in safety. Integral to these comments was the notion that accident exposure is effective at promoting
supervisors’ engagement in safety because it increases their safety awareness and subsequent
behaviours. This awareness seemed to be long-lasting, presumably as a result of the negative feelings
that accident exposure evokes. 

Habit 
Across several of the focus groups, supervisors referred to the influence of habit on their behaviour.
This was discussed in terms of ‘bad habits’ acquired from working in the industry for a long time
(some participants had 40 years’ experience). For some supervisors, this created difficulties in
adjusting to new ways of working and many mentioned reverting to habitual behaviour when under
pressure (eg deadlines or production targets). When this occurred, active engagement in safety
reduced, as did the consistency with which supervisors emphasised and recognised safety. 

Motivation 
There was an implicit suggestion that safety leadership behaviours are determined in part by the type
of drive that motivates supervisors’ behaviours. Discussions of ‘price work’ and performance
indicators highlighted the belief among some supervisors that some individuals may engage in



shortcuts (or allow their operatives to do so) to finish a job and receive a monetary reward. It was
also noted that organisational performance indicators that fail to recognise good safety and instead
focus on production may negatively affect some supervisors’ safety behaviours. These discussions
suggested that supervisors motivated by extrinsic sources were less likely to consistently engage in
active safety leadership. This is especially so when extrinsic pressures are powerful and/or emphasise
production over safety. The counter to this suggestion is that intrinsic motivation (ie engagement in
safety because it may be pleasurable and challenging) is likely to promote active safety leadership.

Locus of control 
It was suggested in several focus groups that locus of control affected active safety leadership. Several
supervisors discussed accidents and injury as things that ‘just happened’ or were natural for the
construction industry (‘it’s the nature of the beast’). Other supervisors commented that accidents
happen irrespective of supervision, as they are usually due to some unforeseen or unique event.
Attitudes such as these reflect an external locus of control for safety (eg a belief that supervisors
cannot control events such as accidents). These attitudes were often associated with more passive
forms of leadership.

5.2 Organisational antecedents 
A number of organisational factors emerged as significant influences on supervisors’ safety leadership
behaviours. Many of these factors reflect job demands (eg role conflict) or job resources (eg role
autonomy), as defined by various models.59 A number of additional factors also emerged at an
organisational level, which are discussed below.

Role demands
All the focus groups agreed that role demands had a significant impact on supervisors’ ability to
actively engage in safety leadership. In all focus groups, supervisors discussed the negative impact of:

• programme pressures
• balancing conflicting goals (eg getting the job done on time and getting it done safely)
• multiple responsibilities (eg supervising operatives on site, paperwork in the office, overseeing the

work of different trades).

The complex relationship between role demands and active safety leadership is summarised as
follows. An increase in pressures (time, budget and workload) and responsibilities (increased on-site
activity, office-based work, need to work alongside operatives) leads to feelings of role conflict
between production and safety. This increase in pressure results in decreased levels of active
supervision, including the ability to watch operatives, and a lack of co-ordination between trades.
Many supervisors reported feeling a need to cut corners to satisfy the multiple demands placed on
them.

An illustration of the role overload problems that supervisors experienced is provided by the process
of dealing with operatives with inadequate skills. Supervisors believed that they needed to spend more
time with these operatives, but that this was often not possible because of production and contract
pressures. This leads some supervisors to adopt a more directive leadership style or complete a task
themselves because it takes less time and effort. Completing a job personally places more strain and
role overload on the supervisor, which has a detrimental effect on their active engagement in leading
safety.

Consistent with the suggestions of others,56 the current study shows that supervisors believed that
having too many responsibilities leads to complacency and, consequently, personal unsafe behaviour
or shortcuts. While complacency places the supervisor at risk of an accident, it also sends a message
to operatives that safety is secondary to production. Furthermore, it can reduce operatives’
perceptions that supervisors consistently engage in active safety leadership. Central to these focus
group discussions was the feeling that supervisors’ performance was sometimes judged by meeting
production rather than safety targets. This implies that targets set by senior management have an
influence on supervisors’ level of active safety leadership.  

Role autonomy or control
A lack of role autonomy – or the inability to personally control the organisation or supervision of
work – was identified as a further influence on supervisors’ active safety leadership. Supervisors
frequently made reference to unworkable procedures and the problems of trying to implement safety
procedures on site. Non-workable procedures were highlighted as a hindrance to the easy completion
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of tasks and a reason for rule-bending by operatives. This created extra pressure on supervisors to
manage safety, but also created a personal conflict when trying to implement safety procedures that
supervisors themselves lacked a commitment to. Some supervisors believed that management could be
idealistic in their expectations of how work should be completed and the extent to which procedures
would be adhered to; this highlights the need for flexibility and a regard of specific contexts where
rules may need to be relaxed. In situations where supervisors have little autonomy over how jobs are
performed, active safety leadership was negatively affected by organisational constraints and
demands. However, when role autonomy was high, supervisors were likely to show greater
engagement in active leadership. This is partly due to the sense of greater responsibility for operatives’
safety engendered by greater role autonomy, but also to the fact that role autonomy lessens the
negative impact of role demands.

Disciplinary procedures 
Supporting the significance of role autonomy in active safety leadership, several of the focus groups
raised the notion that safety leadership styles were imposed in part by organisational procedures. This
was implied most strongly in relation to disciplinary procedures, which supervisors believed created
divisions and ill feeling among operatives and between operatives and supervisors. This was
particularly so for supervisors who preferred to adopt a consultative approach with operatives and to
discuss their unsafe behaviour. For these supervisors, the disciplinary system forced a style of
leadership that was different from their natural approach. More importantly, it forced a style of
leadership that was less active (in terms of coaching operatives) and more reactive. Although a few
supervisors agreed with the disciplinary system, they generally agreed that it should be used as a last
resort after talking to operatives in an informal, friendly way to establish why they were behaving
unsafely. For some supervisors, an informal discussion was used to justify the use of disciplinary
procedures to the operative. This combination of informal discussion and formal discipline explains
how active safety leadership is diluted (or reduced in frequency) by organisational factors. However,
all supervisors recognised that disciplinary procedures were designed to improve safety.

Social support
Supervisors consistently emphasised the importance of social support in promoting active safety
leadership. Social support was discussed in relation to the organisation, immediate managers and
colleagues. All supervisors believed that the co-operation and communication of all occupational
groups involved in the day-to-day running of construction projects helped them to actively supervise
safe working on site. Social support acted as a buffer against role demands in that high levels of
social support weakened the negative impact of role overload and conflict (eg multiple and sometimes
conflicting responsibilities) on supervisors’ active safety leadership. 

In all of the focus groups, supervisors agreed that having a supportive management team was crucial
in their efforts to show good leadership on safety. Supervisors believed that it was especially
important for managers to value and trust the supervisors’ experience and skills, which may be
different to those of office-based supervisors. In view of this, supervisors believed that inadequate
consultation between their group and management could result in reduced communication and
respect, and low-quality exchanges. Through role-modelling processes, it is possible that similar
behaviours are adopted by supervisors. This was partly implied in the connection the supervisors
made between the degree to which their safety is recognised and rewarded (eg through verbal praise)
and the degree to which they themselves engage in these behaviours. 

Of the different groups providing support, supervisors emphasised the importance of support from
their peers (ie other supervisors) in facilitating active safety leadership. The importance of both
professional and personal relationships was emphasised, and supervisors reported feeling at an
advantage for having long-term relationships with their colleagues. This contrasts with the
relationships between large and small subcontractor company management, where large
subcontractor company supervisors reported relatively less support from smaller company
management and associated difficulties of actively leading safety. The familiarity, trust and knowledge
that supervisors develop with colleagues from the same company does not develop with
subcontractor companies because of limited interaction, a lack of close proximity, and different
emphases placed on safety relative to production. 

Safety culture
Reference was made to the importance of the organisation’s safety culture in promoting active safety
leadership. Supervisors discussed efforts to increase safety awareness (and safety culture attitudes)
among all occupational groups, and referred to the positive impact of  a good safety culture on
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leadership. Positive safety cultures provide a supportive environment in which supervisors can
challenge unsafe behaviour and feel supported by the organisation. It also provides safety-specific
training, which complements experience to achieve high levels of engagement in safety through
education. Furthermore, it reduces the effects caused by role overload, which was a seen as a
significant barrier to leadership.

Subcultures
Supervisors referred to the role of subculture attitudes in influencing active safety leadership. More
specifically, they discussed the attitudes, mentality and personality of operatives in light of their own
approach to leading safety. Many supervisors spoke of operatives who have lax attitudes towards
safety, most notably those who are younger with less construction experience and those closer to
retirement age and hence less likely to adapt to new methods. Some operatives were described as
having ‘bad attitudes’ which affected supervisors’ ability to lead them on safety. The opinion that
operatives’ behaviour was fixed due to their nature or personality affected supervisors’ leadership
behaviours, as many acknowledged that they were unsure what to do in these circumstances. In these
situations, supervisors questioned their own power to influence operatives’ behaviour. In some
respects, these discussions reflect a sense of external locus of control, except that here, supervisors
believe they are powerless due to operatives’ attitudes rather than ‘fate’.

Supervisors identified foreign labour as having an influence on their ability to engage in active
leadership. They drew attention to differences in foreign operatives’ attitudes towards health and
safety. Some believed that these differences were due to cultural differences in the way that operatives
regarded risk and the ‘value of life’, and others related this to differences in the health and safety
procedures of companies in different countries. Similar to UK subcontractors, supervisors believed
that foreign operatives’ drive for monetary gain (caused through ‘price work’) creates barriers to their
ability to actively lead on good safety because foreign employees may resist changing their behaviour
to improve safety. An additional confounding factor in this relation was supervisors’ inability to
communicate with non-English-speaking operatives. This had a direct impact on their ability to
ensure safe working and a lack of certainty regarding foreign operatives’ understanding. 

Frequency of contact
The level of contact between supervisors and operatives affected safety leadership. Many supervisors
expressed dissatisfaction with the elements of their role that took them off site and away from
operatives. Supervisors stated that they could prevent unsafe behaviour if they spent the majority of
their time on site, being available and visible to operatives and actively leading them on safety. This
contact enables supervisors to identify risk-taking behaviours and breaches of rules, and to be on
hand to manage unpredicted events. Supervisors appeared to relate their presence on site to a missing
link in a chain of events that could lead to accidents. Furthermore, supervisors believed that it was
important to be on site in order to offer extra supervision where and when it was needed. This was in
relation to new or inexperienced operatives and in circumstances where operatives were working on
‘live’ sites. Supervisors believed that it was important for operatives to know their whereabouts,
indicating that visibility and availability was a factor important in the development of relationships
between them and their operatives. 

5.3 Conclusion 
The focus groups identified a number of individual and organisational factors that affect construction
supervisors’ engagement in active safety leadership. In the main, these factors are found at an
organisational level and relate to role demands and support.  Supervisors emphasised the impact of
role overload (caused by multiple responsibilities) and role conflict (caused by managing production
and safety) as factors that reduce their opportunity to engage in active safety leadership. The effects
of these factors are intensified by a lack of role autonomy, or control, that construction supervisors
report experience of. From the group discussions it was clear that a lack of autonomy manifested
itself as a lack of control over the approach to be taken when leading operatives on safety or
determining how jobs are carried out. One factor that was suggested as a way of moderating these
effects is social support. The importance of receiving support from direct managers, subcontractor
companies and, in particular, colleagues, was emphasised as a positive influence on the ability to
engage in active safety leadership. Supervisors also suggested that support from operatives through
positive safety culture attitudes and greater safety awareness facilitated their engagement in active
leadership behaviours. 

The findings from the focus groups were used together with the literature review to inform the
development of a questionnaire that defined Phase 2 of the study. The following sections outline the
development of the questionnaire and main survey results.
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6 Survey methodology

To test the prevalence of leadership antecedent factors in the construction industry, and to identify the
relative importance of these factors in predicting active safety leadership behaviours (objectives 2–4),
a survey was carried out. This phase had three stages, which related to questionnaire development,
pilot testing, and the main survey. 

6.1 Questionnaire development
The questionnaire was developed to measure the main antecedents of supervisors’ active safety
leadership. The exact factors to be included in the questionnaire were taken from the literature review
and focus groups findings. Existing measurement scales for potential inclusion in the questionnaire
were identified during the literature review. A scale was considered for inclusion if it was shown to be
reliable and valid, and if it had been used in a number of previous studies. Using existing scales was
particularly important for the individual factors of personality and emotional intelligence, as these
measures take a number of years to develop and refine. 

6.1.1 Measurement scales: active leadership and antecedent factors

Active safety leadership
Supervisors’ active safety leadership was measured using an extended version of the safety-specific
transformational leadership scale.27 This scale captures the leadership behaviours discussed by
supervisors during the focus groups, such as sharing a safety vision, encouraging operatives to get
involved in safety, and coaching. The scale has good reliability and validity, and correlates with
measures of safety performance.15,17 Responses were made on a five-point scale that ranged from
‘never engage in these behaviours’ (1) to ‘always’ (5). To control for method effects, this scale was
completed for each supervisor by their operatives (see below for more detail).

Personality
Five dimensions of personality that relate to extraversion, agreeableness, neuroticism,
conscientiousness and intellect were measured using the 20-item International Personality Item Pool
(IPIP) short-form questionnaire.85 The measure has good convergent validity, correlating significantly
with dimensions from the NEO-FFI, EPQ-R, and the Big Five Inventory.85–87 Responses were made on
a five-point scale that ranged from ‘very inaccurate’ (1) to ‘very accurate’ (5). 

Emotional intelligence
Emotional intelligence (the ability to use feelings and emotions to guide thinking and behaviour) was
measured using a shortened version of the Emotional Intelligence Scale.88,89 The scale comprises three
dimensions that relate to optimism and mood regulation, use of emotions, and appraisal of emotions.
Twelve items were taken from the original scale to tap these three dimensions (four items from each
dimension). Responses were made on a five-point scale that ranged from ‘very inaccurate’ (1) to ‘very
accurate’ (5). 

Self-efficacy
Self-efficacy (belief about one’s personal ability to achieve a goal) was measured using a newly
developed scale, which was created according to established guidelines.54 Questionnaire items were
developed to reflect supervisors’ personal confidence to influence operatives’ safety compliance, active
engagement in safety, prioritisation of safety, and general safety behaviours. Responses were made on
an 11-point confidence scale that ranged from ‘I cannot do it at all’ (0%) to ‘highly certain I can do
it’ (100%).

Locus of control
Safety locus of control (beliefs about whether accidents can be controlled or simply happen) was
measured using a shortened six-item version of the Safety Locus of Control Scale.43 This scale has
been used in a number of studies.43,90 Responses were made on a seven-point scale that ranged from
‘very strongly disagree’ (1) to ‘very strongly agree’ (7).

Safety motivation
Six dimensions of safety motivation were measured that relate to engaging in safety because it is: 

• intrinsically important
• a personal value
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• avoids punishment
• receives recognition from colleagues
• receives recognition from supervisors
• receives recognition from a manager. 

The items were developed for this study from comments made during the focus groups. Responses
were made on a five-point scale that ranged from ‘never’ (1) to ‘always’ (5).

Accident experience
Accident experience was measured by asking supervisors how often they have personally been
involved in, or witnessed, an accident or near miss while on site. Responses were both dichotomous
(yes/no) and continuous (number of personal/witnessed accidents). 

Role overload
Role overload (specifically, having too many tasks for the time available) was measured using items
from existing scales.60,91,92 Responses were made on a five-point scale that ranged from ‘never’ (1) to
‘always’ (5).

Role conflict
Role conflict was measured using items from the general role conflict scale.91 Responses were made
on a five-point scale that ranged from ‘never’ (1) to ‘always’ (5).

Role autonomy and control
Role autonomy was measured in relation to control over supervisory style (ie being able personally
to decide how to supervise operatives’ safety), and role control was measured specifically in
relation to control over risk (ie making jobs safer by contributing to risk assessments and method
statements). Items were taken from validated scales used in non-safety domains93–95 and adapted to
be specific to safety. Responses were made on a five-point scale that ranged from ‘never’ (1) to
‘always’ (5).

Organisational constraints
Organisational constraints were measured using an adapted version of the Organisational Constraints
Scale (OCS),65 which has been used in a number of studies.96–98 Twelve structural constraints, which
were identified during the focus groups as a negative influence on supervisors’ ability to fulfil their
role, were listed in the questionnaire. These include poor equipment and supplies, organisational rules
and procedures, and other personnel (eg operatives, management). Responses were made on a seven-
point scale that ranged from ‘never’ (1) through ‘less than once per month’ (3) to ‘several times per
day’ (7).

Safety support
Safety-specific support from colleagues and management was measured using an adapted version of
the general social support scale.99,100 The scale was both adapted to be specific to safety and extended
to include support from managers and supervisors as well as colleagues. Responses were made on a
seven-point scale that ranged from ‘very strongly disagree’ (1) to ‘very strongly agree’ (7).

Safety culture
Safety culture was measured using a validated short three-item scale.47 Responses were made on a
seven-point scale that ranged from ‘very strongly disagree’ (1) to ‘very strongly agree’ (7). 

Visibility
The visibility of supervisors to operatives, and consequently of operatives to supervisors, was
measured by asking how often supervisors are visible to their operatives on an average day, and how
many hours (on average) supervisors spend on site with their operatives. Responses to the visibility
question were made on a scale that ranged from ‘once’ (1) to ‘hourly’ (4).* 

Demographics
A number of demographic factors were measured, specifically supervisor’s age, nationality, trade,
length of time in the industry. This section also asked about the role of the supervisor, the number of
operatives they supervise, and their employing company.
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6.1.2 Measurement scales: active leadership validation

In addition to the main measurement scales, two sets of validation scales were included to test the
importance of active safety leadership for construction safety. These scales measured passive safety
leadership (which was expected to have a weaker (and negative) influence on operatives’ safety
behaviours compared to active safety leadership) and operatives’ safety behaviours (which were
expected to be positively related to active safety leadership). 

Passive safety leadership
Passive leadership behaviours (eg avoiding safety issues) were measured using a validated scale.15

Responses were measured on a five-point scale that ranged from ‘never engage in these behaviours’
(1) to ‘always’ (5). 

Operatives’ safety behaviours
Two main classes of operatives’ safety behaviours were measured that relate to safety compliance (eg
wearing personal protective equipment, complying with safety procedures) and discretionary safety
behaviours. Discretionary behaviours were grouped as affiliation (eg helping, looking out for the
safety of colleagues) and challenging (eg raising safety concerns, reporting workers who violate safety
procedures). Validated scales were used to measure these behaviours.101,102 These behaviours were
measured through operatives’ self-reporting on a five-point scale that ranged from ‘never engage in
these behaviours’ (1) to ‘always’ (5). 

6.2 Pilot study
Before the main survey, a pilot study was carried out to test the reliability and validity of the
questionnaire measures for the target population (first-line construction supervisors). This pilot study
had three parts: 

1 A sort task was used in which a sample (n= 13) of occupational, industrial and social psychology
practitioners and academics were asked to sort newly developed questions into their relative scale
(eg role autonomy, self-efficacy) using definitions that were provided.

2 A pilot survey was carried out with 24 supervisor–operative triads (eg 24 supervisors and 48
operatives) using the questionnaire. This was to allow for preliminary reliability and validity checks.

3 A group of supervisors and safety professionals were asked to comment on the content of the
questionnaire for clarity of meaning and appropriate word use.

6.2.1 Pilot study results
The pilot study showed that most scales were reliable and valid measures. A small number of
questionnaire items were identified as being vague, difficult to understand, or requiring extended
response options. These items were changed before the main survey. 

6.3 Main survey

6.3.1 Sample
The sample used in the main survey was taken from five construction sites in the north of England.
The survey was not confined to a single subcontractor company or a single trade, but included any
supervisor that met the inclusion criterion (ie was a first-line supervisor with operatives on site) and
was happy to participate in the survey. The inclusion criteria for operatives were that they reported to
a supervisor who also took part in the survey, and were happy to participate in the research. Where
possible, four operatives were surveyed per supervisor. When this was not possible (for example, if
the supervisor was responsible for fewer than four people), all operatives were given the opportunity
to participate in the survey. This resulted in two supervisors with one operative, eight supervisors
with two operatives, 21 supervisors with three operatives, and 51 supervisors with four operatives. In
total, 82 supervisors and 285 operatives participated in the survey.

6.3.2 Data collection
Supervisors and operatives were recruited through opportunity sampling; more simply, they were
taken from those available on site during the time of the survey. Both groups were approached and
asked to take part in a study on safety in construction. It was stressed that participation would be
confidential and anonymous, and information was also provided on the nature of the study and what
was required from their participation. On agreement to participate, supervisors and operatives were
asked to sign a consent form and were then given a questionnaire by one of the researchers to
complete on site (in a conference room) during work time. 
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Supervisors were asked to complete measures on all individual and organisational factors included in
the questionnaire. Operatives were asked to rate their own engagement in safe behaviours and the
extent to which their supervisor engaged in specific leadership behaviours. Using operative rather
than supervisor reports of leadership behaviours had the advantage of reducing social desirability
effects (eg supervisors over-reporting personal engagement in behaviours believed to be desirable) and
same-source bias (or mono-method bias). Same-source bias occurs when data on both ‘predictor’
variables (eg antecedent factors) and ‘outcome’ variables (eg leadership behaviours) are collected from
the same source, and as a result may lead to inflated measures of association between factors. Using a
separate source, such as operatives, of data on outcome variables has been advocated as one solution
to this potential problem.

Supervisors and operatives completed their questionnaires in separate rooms to ensure that responses
were honest and unbiased by the presence of the other group. A researcher was present during the
completion of questionnaires to clarify any ambiguity and to collect completed questionnaires.

6.3.3 Survey data analyses
All analyses were carried out using SPSS 17. Data screening was carried out using exploratory data
analysis (eg boxplots) and descriptive statistics (eg skewness values and z-scores). The scores used in
the main analyses were the average responses to the questions that comprised each measurement
scale.* The reliability of each scale was tested using item analysis and Cronbach’s alpha.
Comparisons between independent groups were achieved using t-tests (two groups) and Analysis of
Variance (multiple groups). Associations between measures were tested using Pearson correlations and
analyses identifying the strongest predictor of leadership were carried out using stepwise regression
analysis. Regression analysis identifies the factors that have the strongest effect on a criterion (in this
case supervisors’ safety leadership) when all other factors are controlled. In exploratory analyses,
such as this study, a stepwise method is regarded as a suitable approach. Unless specified, a two-tailed
test was applied to the results to interpret significant effects or differences. When specific predictions
were made, a one-tailed test was used. In all cases, a critical value of p< 0.05 was applied to the
interpretation of significant results. 
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* Two exceptions are organisational constraints and personality measures, which are cumulative scales. In the descriptive

sections of the results, these have been averaged to make them visually comparable to other scales.



7 Survey findings

Before the main analyses were conducted, the data were screened for missing values, normality and
outliers. This process showed that all measures were approximately normally distributed with no
significant outliers. Two of the 82 supervisors had more than 10 per cent missing data. These missing
values were non-randomly distributed throughout the data and so the two cases were deleted from all
analyses. In accordance with this, the responses from the two supervisors’ operatives (n= 8) were also
omitted. In total this left 80 supervisors and 277 operatives in the final sample.

7.1 Sample characteristics 

First-line supervisors
Of the 80 supervisors, 75 were male and two were female (three supervisors did not disclose their
gender). The average age of supervisors was 42.5 years (SD = 9.05; median = 43). The supervisors had
a combined average working tenure in the construction industry of 22 years (SD = 11.08; median =
22), and had worked in the role of supervisor for an average of 8.27 years (SD = 6.72; median = 6).
The sample of supervisors represented 41 companies, 27 trades, and seven nationalities (see Table 5
in Appendix 3). In summary, two companies (1 and 3) were over-represented in the sample, as were
joiners, bricklayers, heating installers, and British/English supervisors. 

Operatives
Of the 277 operatives, 258 were male and three were female (16 did not disclose their gender). The
average age of operatives was 36.3 years (SD = 11.03; median = 36). Operatives had a combined
average working tenure in the construction industry of 23.8 years (SD = 19.88; median = 20). The
average time that operatives had worked with their current supervisor was 9.6 months (SD = 23;
median = 3; range = 1 month to 6 years*). The sample of operatives represented 40 companies, 30
trades and seven nationalities (see Table 6 in Appendix 3). In summary, two companies 
(1 and 3) were over-represented in the sample, as were general operatives, electricians, pipe fitters,
and British/English operatives. 

7.1.1 Active safety leadership score
Supervisors’ engagement in active safety leadership was measured by up to four of their operatives.
To check the appropriateness of aggregating individual operative responses to a group level (ie of
combining responses into a single score), a within-group interrater reliability statistic, rwg,

103 was
calculated. The rwg statistic represents the degree of interrater agreement between members of a
group. In this case, members are operatives reporting to the same supervisor. Values for this statistic
range from 0.00 (no agreement) to 1.00 (complete agreement across members). A value of 0.70 is
often considered to be an acceptable level of agreement for aggregation. Across the 80 supervisor
groups, rwg ranged from 0.24 to 1.00. Although the mean rwg was 0.81, thus suggesting that
aggregation was appropriate, 11 groups had an rwg  of < 0.70. To ensure statistical robustness and
reliability of the main survey results, we omitted these 11 groups’ data from the main analyses.† The
reduced data set of 69 supervisors had a mean average rwg of 0.88.

7.2 Active safety leadership and operatives’ safety behaviours
The validity (or importance) of supervisors’ active safety leadership for construction safety was tested
in two ways. First, the leadership scores were correlated with operatives’ self-reported safety
behaviours to test whether a positive relationship existed. Second, the strength of these associations
was compared with those between passive leadership and operatives’ safety behaviours. Based on
existing research, it was expected that active safety leadership would have a stronger positive
influence on operatives’ safety behaviours when compared to the negative influence of passive safety
leadership. Given these expectations, a one-tailed test was used to interpret the results. 

Table 2 shows the statistical associations between operatives’ safety behaviours and supervisors’
safety leadership. An upward arrow indicates a positive association (ie as one factor increases, so
does the other) and a downward arrow indicates a negative association (ie as one factor increases, the
other decreases). The strength of these associations can fall in the range 0.00 ± 1.00. A value closer to
±1.00 indicates a strong association between two factors (eg leadership and operative behaviours) and
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* One operative reported a working relationship with the current supervisor of 20 years. 
† Analysis with the full data set, including groups with rwg < 0.70, produced the same pattern of results as the reduced data

set. 



a value closer to 0.00 indicates a weak relationship. The actual strength of the associations found in
the current data is presented next to the arrow.

Table 2
Association
between
operatives’ safety
behaviours and
supervisory
leadership
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Operative safety behaviour
Active

leadership
Passive

leadership

Safety compliance behaviours ↑ 0.64** ↓ –0.47**

Affiliation
behaviours

Helping (helping colleagues with safety) ↑ 0.63** ↓ –0.30**

Stewardship (behaving to benefit others’ safety) ↑ 0.66** ↓ –0.38**

Civic virtue (looking out for others’ safety) ↑ 0.52** ↓ –0.23*

Challenging
behaviours

Whistleblowing (reporting safety violations) ↑ 0.56**

Voice (raising concerns regarding safety) ↑ 0.67** ↓ –0.31**

Initiating change (making suggestions to improve safety) ↑ 0.65** ↓ –0.35**

Table 2 shows that supervisors’ active safety leadership is significantly and positively related to all
operative safety behaviours. It has the strongest positive relationship with operatives’ voice
behaviours (r= 0.67; p= 0.001) and stewardship (r= 0.66; p= 0.001), and the weakest relationship
with civic virtue behaviours (r= 0.52, p= 0.001). In contrast, passive safety leadership has a weaker
but in most cases significant negative relationship with operatives’ safety behaviours. Passive
leadership has the strongest negative association with safety compliance (r= –0.47, p= 0.001) and
stewardship (r= –0.38, p= 0.001).  

Regression analyses show that of the two types of safety leadership (which are negatively correlated: 
r= –0.68), active leadership is the strongest predictor of all operative safety behaviours and explains
27–47 per cent of the variation in these measures. These results emphasise the importance of supervisors’
active leadership behaviours in shaping operatives’ safety behaviours in the construction industry. 

7.3 Levels of active safety leadership 
The mean level of active safety leadership reported for supervisors on a five-point scale was 3.72 
(SD = 0.68). Analyses were carried out to test whether this level of engagement varied as a function of
supervisor demographics. In particular, differences were examined between supervisors grouped
according to their working tenure in the industry, their tenure in a supervisory role, the number of
operatives they supervise, their age and their trade. For ease of interpretation, the 28 trades
represented by the sample of supervisors were reduced to three groupings that reflect general building
(1), mechanical/electrical (2), and fit-out/finish (3). Analyses showed no significant differences
between the leadership scores of the different trades belonging to each group, thus supporting the
decision to aggregate the scores across trades in each group. The trades covered by each of these
groups are as follows:

• Group 1: banksman, bricklayer, carpenter, concrete, drainage, general operative, window fitter,
joiner, logistics, machine driver, plasterer, scaffolder, steel fixer, stores

• Group 2: engineer, electrician, heating, maintenance, mechanical, pipe fitter, plumber, sheet metal,
welder 

• Group 3: dry lining, flooring, insulator, painter, window insulator.

The levels of active safety leadership reported for supervisors grouped by demographic factor are
shown in Figures 1 to 4. In brief, the results show that the highest levels of active safety leadership
are reported for supervisors:

• with over 21 years’ experience in the industry 
• with 3–5 years’ experience in the role of supervisor
• with responsibility for more than 15 operatives
• aged 41–45
• working in trades in Group 3 (fit-out/finish). 

Note: Results based on one-tailed test. ↑ = positive association; ↓ = negative association. The figures next to
the arrows are the strength of associations (range 0.00 ± 1.00). ** p< 0.01; * p< 0.05.



However, while these groupings score relatively higher than others on measures of active safety
leadership, the differences between the groups are not statistically significant on any of the
demographic measures (ie p > 0.05). These results suggest that the extent to which supervisors engage
in active safety leadership is not determined by demographic characteristics. The other antecedents
that this research considered, which are outlined in the following sections, are individual and
organisational factors. 

7.4 Individual and organisational antecedents of active safety leadership 

Scale reliability
Before the main analyses of individual and organisational antecedents of active safety leadership were
conducted, the reliability of each measurement scale was estimated using Cronbach’s alpha. The
results (see Appendix 4) show that, with the exception of six scales, most measures have moderate to
excellent internal consistency (α> 0.60). Ten scales were identified as having one poorly fitting item.
These poorly fitting items were removed from their respective scales to improve reliability. Before
removing an item, both researchers checked that it could be interpreted as conceptually distinct from
the other items that comprised the scale. The six scales that retained their poor reliability related to
four dimensions of personality, a single dimension of emotional intelligence, and external locus of
control. Based on these low estimates, these scales were omitted from the main analyses. One
exception is external locus of control, which has been shown to have reliability estimates comparable
with those reported here.90 Consequently, external locus of control was retained in the main analyses. 

Descriptive statistics of the individual and organisational factors measured in the survey are
summarised in Sections 7.4.1 and 7.4.2. In Section 7.5 the relationship between these factors and
supervisors’ active safety leadership is tested. The main predictor of active safety leadership in the
sample surveyed is then tested. 

Figure 1
Active safety
leadership by
industry and
supervisory tenure
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Figure 2
Active safety
leadership by
number of
operatives

Figure 3
Active safety
leadership by age



7.4.1 Individual factors
Figures 5, 6 and 7 show average personality, emotional intelligence, self-efficacy, locus of control, and
motivation scores for supervisors. Table 3 documents supervisors’ accident experience. In summary,
the results show that:

• supervisors score highest on agreeableness (personality measure) and using emotions to shape
behaviour (emotional intelligence measure)

• supervisors report the most confidence (self-efficacy) in promoting safety compliance among
operatives, and the least (although by no means low) self-efficacy in getting operatives to prioritise
safety when production pressures are high

• supervisors agree that accidents can be avoided (internal locus of control) and disagree with the
notion that accidents are due to fate (external locus of control). Of the different forms of
motivation, supervisors agree most strongly that they try to maintain and improve safety because
they hold safety as a personal value and because it is intrinsically important to them (eg
challenging and interesting). They are least motivated by colleague recognition

• around half of the sample of supervisors have experienced an accident or near miss on site, or
have witnessed another person having an accident. The median number of personal accidents is 1
(range = 1–6) and the median number of personal near misses is 1 (range = 1–13). A significantly
smaller number of supervisors have witnessed a fatal accident on site (18 per cent), with most of
these supervisors reporting a single experience. (It was not clear from the data whether these fatal
accidents referred always to different events or in some cases to the same event.)
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Figure 4
Active safety
leadership by trade

Table 3
Supervisors’
reported accident
exposure

Accident measure
Agreement
frequency

%

Accident experience on site 28 41

Near-miss involvement on site 37 54

Witnessed a fatal accident on site 12 18

Witnessed someone else have an accident on site 40 60
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Figure 5
Supervisor
personality and
emotional
intelligence scores

Figure 6
Supervisors’ levels
of self-efficacy to
influence
operatives’ safety
behaviours
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7.4.2 Organisational factors
Figures 8, 9 and 10 show average levels of role demands and control, organisational structural
constraints, and support. In summary, the results show that:

• supervisors experience occasional role conflict and overload, but they frequently experience
control over their contribution to risk reduction and autonomy in the way that they lead on safety

• supervisors experience organisational constraints relatively infrequently. With the exception of
subcontractor and migrant workers’ safety attitudes and task information, other constraints occur
less than once monthly. The former constraints occur twice a month on average

• supervisors express positive attitudes towards receiving social support for safety, and about the
main contracting company’s safety culture (ie management commitment to safety)

• supervisors report that they are visible to their operatives several times a day, which correlates
with operatives’ ratings (r= 0.30). Operatives report a lower frequency of supervisor visibility,
which corresponds to the fact that supervisors are responsible for a number of operatives and so
may not be visible to all operatives at any one time.

7.4.3 Supervisor–operative alignment
To establish whether supervisors’ engagement in active safety leadership was affected by their degree
of shared company, nationality or trade identity with their operatives (ie group alignment), group
comparisons were carried out. Four levels of group alignment were compared: 

1. supervisors share a (company, trade, nationality) identity with all of their operatives 
2. supervisors share a (company, trade, nationality) identity with all but one of their operatives 
3. supervisors share a (company, trade, nationality) identity with only one of their operatives 
4. supervisors do not share a (company, trade, nationality) identity with any of their operatives.
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Figure 7
Average levels of
locus of control
and types of
motivation
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These four groups are labelled strong alignment (1), semi-strong alignment (2), weak alignment (3),
and no alignment (4). The level of active safety leadership in each condition is shown in Figure 11.
This shows the highest engagement in active safety leadership from supervisors with a shared
company and national identity with only one of their operatives (weak alignment), and those
supervising a group of operatives all from a different trade (no alignment). The levels reported across
all groups are relatively similar, with analyses showing no significant differences for company
alignment, F(3,68) = 0.44, p= 0.72; trade alignment, F(3,68) = 0.67, p= 0.57; or nationality alignment,
F(3,68) = 2.10; p= 0.11.

7.5 Correlates of active safety leadership
Correlation analysis was carried out to identify the individual and organisational factors to which
active safety leadership is significantly and directly related. The results show that supervisors’ active
safety leadership, as measured by operatives, has a positive association with supervisors’ reported role
autonomy (r= 0.26, p= 0.029) and the number of hours that supervisors spend on site with their
operatives (r= 0.24, p= 0.046). 

7.5.1 Significant predictors of active safety leadership
Regression analyses were carried out to identify the strongest direct and indirect predictors of
supervisors’ active safety leadership when all other factors are controlled. Before proceeding to the
results, an important caveat must be noted in connection with the use of the term ‘predict’ in this
section. All measures (antecedents and supervisors’ leadership behaviours) were collected at the same
time; therefore the term ‘predict’ should not be taken to mean that a given factor X caused the future
behaviour Y. Rather it should be interpreted as the factor that has the strongest association with the
behaviour, and which might be expected to produce the biggest change in supervisors’ active safety
leadership if it were altered. 

Direct predictors
A regression model was tested in which significant correlates of active safety leadership (role
autonomy and number of hours on site with operatives) were predictor variables and the active safety
leadership score was the criterion (outcome) variable. The results show that role autonomy is the only
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significant predictor of supervisors’ engagement in active safety leadership when both predictors are
considered together. Role autonomy explains 7 per cent of the variance in active leadership
behaviours. 

At a theoretical level, the small amount of variance accounted for by role autonomy suggests that
other variables, not measured in the survey, are affecting leadership behaviours. These may relate to
individual factors (such as personality dimensions, measured using reliable scales), or specific
measures of production pressure, such as the emphasis given to this by management. At a statistical
level, the relatively small percentage of variance may be due in part to the fact that role autonomy
and leadership were measured by different sources (ie supervisors and operatives respectively), which
is known to reduce the strength of associations and the ability of a predictor to explain an outcome
to a large percentage.

Indirect predictors
A second set of analyses was conducted to identify indirect predictors of active safety leadership.
Indirect predictors are factors that influence role autonomy, and consequently active safety leadership.
Factors that are significantly correlated with role autonomy are shown in Table 4. Upward arrows
indicate a significant positive association and downward arrows indicate a significant negative
association. The exact strength of the associations and level of significance is shown next to the
arrow. 

Figure 9
Frequency of
organisational
structural
constraints
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Table 4 shows a number of factors that are significantly associated with role autonomy. Of these
factors, a regression analysis shows that supervisors’ role autonomy is significantly predicted by
support from colleagues, β= 0.36, p= 0.01, and organisational constraints, β= –0.28, p= 0.02.
Support from colleagues increases supervisors’ feelings of role autonomy and organisational
constraints decrease supervisors’ feelings of role autonomy. Together, these two factors explain 26 per
cent of the variance in supervisors’ reported role autonomy. A diagram of the pattern of results
suggested by the regression analyses is presented in Figure 12. 
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Table 4
Association of role
autonomy with
antecedent factors

Antecedent Role autonomy

Individual factors

P: Intellect

EI: Mood regulation

EI: Using emotions

SE: General safety ↑ 0.37*

SE: Engagement in safety ↑ 0.37**

SE: Prioritise safety ↑ 0.37*

SE: Comply with safety ↑ 0.28*

External locus of control ↓ –0.29*

Internal locus of control ↑ 0.29*

M: Intrinsic motivation

M: Personal value

M: Colleague recognition

M: Supervisor recognition

M: Manager recognition

M: Punishment

Accident experience

Near-miss experience

Organisational factors

Role conflict ↓ –0.34**

Role overload

Role control (risk)

Role autonomy

Organisational constraints ↓ –0.38**

Safety support: colleagues ↑ 0.48**

Safety support: supervisors ↑ 0.47**

Safety culture ↑ 0.41**

Visibility

Note: Arrows indicate significant correlations. ↑ = positive
association; ↓ = negative association. The figures next to the
arrows are the strength of associations (range 0.00 ± 1.00). 
** p< 0.01; * p< 0.05.
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Figure 12
Pictorial
representation of
main results 
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8 Discussion and conclusion

The aim of the research was to identify the factors that affect construction supervisors’ active safety
leadership behaviours (eg coaching operatives on good safety, encouraging operatives to voice their
concerns about safety, adopting a consultative rather than directive approach, and recognising and
praising good safety). The term ‘active safety leadership’ has been used for simplicity, and to reflect
the proactive and energising nature of these behaviours. In leadership theory, this style defines
transformational safety leadership and high quality supervisor–employee relationships.  

To address the main research aim, the research had several sub-objectives, which sought to: 

• explore supervisors’ perceptions of the factors that affect active safety leadership
• measure the prevalence of these factors in the construction industry
• establish the relative importance of these factors in shaping leadership behaviours
• test whether levels of active safety leadership are affected by the degree to which supervisors’

share a company, trade or national identity with their operatives. 

To achieve the research aim and sub-objectives, several supervisors were recruited from different
construction projects (primarily building and restoration) in the north of England to participate in
focus groups or an on-site survey. Each method focused on a number of individual (human) factors
(eg emotional intelligence, self-efficacy) and organisational factors (eg role demands, social support),
which previous theories suggested might have an impact on supervisors’ safety leadership behaviours.
In general, the two phases of data collection produced a consensus in factors that significantly
influence supervisors’ leadership behaviours. Some of these factors map onto findings reported in the
literature, while others do not. These findings are discussed in the following sections. 

8.1 Perceptions of leadership antecedents
Supervisors’ perceptions of the factors that affect active safety leadership were explored through a
number of focus groups. This allowed differences in perspectives and experiences between supervisors
from different trades and companies, and those with different supervisory experiences, to be identified
and explored. The results of these group discussions showed that despite the diversity in supervisor
characteristics, a general consensus existed in the perceptions of factors that have an important
influence on supervisors’ ability to engage in active safety leadership. 

Across all of the focus groups, supervisors emphasised the influence of organisational factors on
leadership behaviours. In particular, they stressed role demands (overload and conflict) and role
autonomy. In most cases, the problems of having high or low levels of these factors were emphasised.
For instance, supervisors stressed that multiple responsibilities (eg managing paperwork and on-site
activity), managing both production and safety, and having low levels of autonomy over the way that
operatives’ safety is supervised were seen as factors that hinder the ability to engage in active
leadership behaviours. Factors that were implicated as potential moderators of these negative effects
were support from operatives (in the form of positive safety attitudes and greater safety awareness)
and support from colleagues.  

Factors that were discussed relatively less frequently were found at an individual level. Supervisors
discussed the potential impact of accident exposure and its positive relationship with engagement in
safety. There was also the implication that active safety leadership was related to supervisor
motivation. It was suggested that supervisors motivated by monetary factors (eg price work) engaged
less in active safety leadership than those who held safety as a personal value. With the exception of
these two factors, and the influence of habitual behaviour, no other individual level factors emerged
with any salience during the focus groups. 

On the surface, the findings from the focus groups failed to support the dominant perception in the
leadership literature that individual factors play a main role in leadership behaviours. Analyses of the
focus group discussions suggest that safety leadership is more likely to be a product of the situational
demands placed on supervisors and their freedom to navigate their environment and the challenges it
poses. For the supervisors involved in the focus groups, situational factors played a stronger role in
shaping the frequency of their leadership behaviours than did their personal disposition. 

A closer inspection of the results, however, suggests that the relative prominence of organisational
factors may partly reflect the methodology used. More specifically, focus groups have the potential to
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evoke external rather than internal attributions of behaviour, especially when behaviours occur less
frequently than desired. Consequently, it is possible that the supervisors referred to tangible aspects of
organisational life as a reason for their engagement (or lack thereof) in active leadership behaviours.
This possibility was not controlled for in the focus groups, in keeping with the desire to make these
discussions as free-flowing as possible. However, it was a limitation that was addressed in the
questionnaire survey. Here, supervisors were asked to respond to a number of individual and
organisational measures. The fact that their operatives rated their leadership behaviours further
increased the objectivity in any associations that emerged. 

8.2 Main predictors of active safety leadership
The results of the survey offered support to the general findings from the focus groups.
Organisational factors emerged as more influential in shaping supervisors’ engagement in active safety
leadership than did individual factors. The immediate antecedents of supervisors’ engagement in
active safety leadership were their perceived role autonomy (freedom to control how they supervise
operatives) and the number of hours they spend on site with operatives. The latter finding is not a
new one,84 but emphasises the importance of frequent contact between supervisors and operatives in
encouraging active leadership. Through frequent contact, supervisors are able to develop relationships
with their operatives that encourage open communication and constructive criticism. Regular contact
also allows supervisors to identify operatives’ needs and coach them in these areas. 

The suggestion that an increase in contact between supervisors and operatives is associated with an
increase in supervisors’ engagement in active safety leadership poses potential challenges for the
industry. During the focus groups, supervisors discussed factors that reduce their time on site, in
particular paperwork associated with new policies, and the problems this creates for engaging in
active safety leadership behaviours. The implication in these discussions was that initiatives designed
to improve safety have the potential to harm safety if they require paperwork to be completed. The
conflict between paperwork and on-site activity was not explicitly explored in the questionnaire
survey and could be a focus of future research. More specifically, further work could focus on
whether a relationship between paperwork and leadership exists, and if so, what steps might be taken
to ensure that paperwork is completed more efficiently and with minimal impact on the time that
supervisors spend on site. 

Although important, the impact of contact between supervisors and operatives was secondary to the
importance of role autonomy. The results from the survey showed that role autonomy was the
strongest immediate antecedent of supervisors’ engagement in active safety leadership behaviours. As
supervisors perceive more control over how they supervise operatives, they show an increase in the
extent to which they engage in active safety leadership behaviours. The relationship between
autonomy and job involvement has been shown by others104,105 and may be explained through basic
psychological needs.  Autonomy is often presented as a basic psychological need, which, when
satisfied, leads to greater involvement in an activity.106,107 Individuals who can freely choose to pursue
an activity, and who can also master the activity and have significant support from others, are more
likely to engage in an activity as they find it intrinsically satisfying and enjoyable. When an activity
becomes externally driven (or controlled by external forces), an individual’s interest in it reduces and
so does their engagement in it. 

The current study showed support for this theory. In particular, the findings highlighted the
importance of autonomy and social support in supervisors’ engagement in an activity (specifically
leadership behaviours). The absence of any significant effect of competence is likely to be due to the
absence of an objective or subjective measure of this in the questionnaire survey. In relation to social
support, the results showed support from colleagues to be particularly important. Although
traditionally support and commitment from management has been implicated as the strongest
influence on workplace safety,108 emerging research is showing that an important role is played by
colleagues.71,109 The results of this research support this emerging conclusion. For the supervisors
involved in this study, colleague support for safety played a stronger role in shaping their perceived
role autonomy than support from their own managers. One possible explanation for this finding is
that supervisors interact more regularly with their colleagues than with senior management. As their
colleagues are responsible for teams that they work alongside, their support would be immediate,
necessary for the successful completion of tasks, and imperative to ensuring jobs are completed safely.
When this support is low, supervisors may experience this as an extra demand placed on them
(negotiating safety with colleagues or their operatives), which will reduce feelings of autonomy,
support and possibly the effort needed to inspire and motivate operatives to engage in safety. 
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A second, and somewhat weaker, influence on supervisors’ perceived role autonomy was the salience
of organisational constraints. Organisational constraints are characteristics in the workplace that are
often beyond an individual’s control but affect their behaviour – in this case, safety leadership. The
most frequent organisational constraints reported by the sample of supervisors involved in this
research were subcontractor and migrant employees’ safety attitudes and skills, and organisational
rules and procedures. These findings are consistent with documented research, which identifies these
two groups as having a strong, and often negative, impact on safety in construction.78 They also offer
some support to the focus group findings that procedures may reduce supervisors’ engagement in
active safety leadership. The main example of this that emerged from the focus groups concerned the
effects of disciplinary procedures. Other procedures that fall into this category (ie that are potentially
counterproductive to safety), are worthy of further investigation.  

While the current research identified significant correlates of active safety leadership, these were few
in number. Further, the results showed that the immediate antecedent of leadership accounted for only
a small percentage of the variance. While this finding should not reduce the importance attached to
this finding (as any increase in safety leadership is likely to bring improvements in workplace safety),
it does suggest that other factors, which were not captured in the survey but possibly emerged in the
focus group discussions, play an important role. Future research should seek to expand the measures
used in this study to offer more coverage. Potential areas include a specific measure of production
pressure, an objective measure of training received in a leadership and supervisory role, and more
reliable measures of personality and other individual factors (see below). 

8.3 Study limitations
The research reported here had a number of limitations that should be addressed. First, the
questionnaire survey relied on cross-sectional data that were largely the result of self-reporting. One
concern with this type of data is that ‘prediction’ in its truest sense cannot be established, as this
requires longitudinal data. The context of the current research (construction) makes longitudinal
studies difficult, because of the transient nature of the workforce and the large representation of
contractor company personnel. Although ‘prediction’ in its truest form could not be tested here, the
results of the correlation and regression analyses identified clear factors that have a relationship with
the frequency of supervisors’ engagement in active leadership behaviours. It is quite possible that
these same factors would emerge as significant influences in longitudinal studies, especially as role
autonomy has been shown in a number of other studies to be an immediate antecedent of behaviour. 

Second, the results identified a number of measurement scales that suffered from poor reliability.
These related to personality traits, emotional intelligence and, to a lesser extent, external locus of
control. While low levels of reliability have been reported for external locus of control in other
studies, measures of personality have been shown to perform reliably in other contexts. The reason
for their poor reliability in the current research is unclear. Future research would benefit from either
identifying and correcting the reason for these scales’ poor reliability, or identifying a more reliable
measure of personality for this sample. By doing this, it will be possible to have a more valid test of
the role of personality in construction supervisors’ safety leadership.  

Third, the study was conducted in the construction industry, which may limit the extent to which the
results may be generalised to other contexts. The fact that the results of this research share similarities
with those reported in the general literature adds some support to the probability that the results will
transfer to other industrial contexts. This is supported by the fact that the factors that were shown to
be the strongest predictors of leadership behaviours in this study (eg role autonomy, social support
and organisational constraints) are not unique to the construction industry.  

Fourth, and related to the third limitation above, the sample comprised mostly English employees and
supervisors, which may restrict the findings to this sample. Provisional results shown in this report
suggest that nationality did not affect safety leadership behaviours in a significant way. However, this
was based on only a small number of non-English participants, and consequently it should be
interpreted with caution. Future research would benefit from testing the effects of nationality on
active safety leadership and its antecedents in a sample where different nationalities are reliably and
more evenly represented.  

8.4 Conclusion
Overall, the research reported in this report suggests that the extent to which supervisors engage in
active safety leadership depends on their role autonomy and the number of hours they spend on site
with operatives. Role autonomy, the more important influence of the two, is promoted through
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colleague support and reduced by organisational constraints. Somewhat promising is the finding that
factors that increase role autonomy are more powerful influences than those that reduce it. The
implication of these findings for safety is that accidents may be reduced through the development of
environments defined by supportive colleague relationships. These types of relationship were
discussed in the focus groups as developing over a period of time. While this may be difficult to
achieve in the construction industry, owing to the transient workforce, it is a goal worth pursuing. 
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Appendix 1 – Definitions of terms

Accident experience Witnessing on-site accidents or personal involvement in accidents

Emotional intelligence (EI) Awareness and use of self and other emotions to guide behaviour
• Optimism/mood regulation Regulation of emotion in self and others; using emotion positively
• Utilisation of emotion Utilisation of emotion to solve problems 
• Appraisal of emotions Appraisal and expression of emotions in self and others 

Experience Measured in terms of number of years worked in the construction
industry and as a supervisor

Locus of control (LoC) Supervisors’ perceptions of their control over safety events
• Internal LoC Belief that events (eg accidents) are under individual control
• External LoC Beliefs that events (accidents) are due to chance or fate 

Extrinsic motivation Behaviour driven by external sources (eg pay, avoiding punishment)

Intrinsic motivation Behaviour driven internal sources (e.g., satisfaction, enjoyment)

Near miss Any incident that occurs which could have resulted in a person being
hurt or injured had the circumstances been slightly different

Organisational constraints Factors within the organisation which restrict the way supervisors
lead on safety, such as inadequate training, poor equipment or
supplies and inadequate help from others

Personality Individual traits and characteristics
• Extraversion Positive, ambitious, influential, values personal relationships, enjoys

change
• Neuroticism Negative future view, anxious, likely to attend to negative emotions
• Openness to experience Creative, imaginative and insightful
• Conscientiousness Disciplined, hard-working and with high levels of integrity 
• Agreeableness Co-operative, trustworthy and considerate to others 

Role autonomy Freedom to personally decide how to supervise operatives’ safety

Role conflict Different and incompatible demands placed on supervisors 

Role control (risk) Opportunity to determine methods that reduce risk (eg method
statements)

Role overload Excessive work demands placed on a supervisor

Safety compliance Complying with safety rules and procedures in order to maintain a
safe working environment

Safety culture Shared attitudes or values that the organisation holds about safety

Safety recognition Recognition from management or the organisation for good
performance on safety

Safety support – colleagues Support on safety issues from colleagues

Safety support – management Support on safety issues from management

Safety support – supervisors Support on safety issues from supervisors

Self-efficacy An individual’s belief in their ability to complete a task or engage in
a particular behaviour
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Subculture Subset of organisational groups who have shared sets of meanings
which may differ from the predominant organisational culture

Supervisor visibility Level of visibility (physical proximity and actual visibility) of
supervisors to operatives 
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Appendix 2 – Example quotations from focus groups

Experience It’s somebody who’s basically comes from the ground, learnt their
trade, worked with the lads, worked with various different trades,
you have a laugh with the lads. It’s just experience and with
experience you gain respect.... It’s all about respect, being a good
supervisor, good listener, good communicator. (FG1) 
Somebody with experience can minimise the risk, although they’re
not exactly doing it to the letter of the law; when you’ve got
experience you can minimise the risk. (FG7)

Accident exposure I think it’s actually when you see an accident right in front of you.
That’s one of the biggest things. (FG10)
It makes you more aware of the seriousness of it. I mean I’ve
watched a guy fall through a hole about 40 foot above and he
landed on the concrete just in front of me. And it makes sure that
you don’t stand on a piece of wood that’s covering a hole, well you
don’t stand on a piece of wood in case there’s a hole underneath it. It
does make you aware when you’ve seen a man with broken legs and
ribs. (FG2) 
I’ve seen two fatalities in this game, in this business. I was stood four
feet away from one of them when it happened, so it certainly
changed my life. (FG1)

Habit Like we’re the dinosaurs amongst us, who are used to doing it this
way. It’s very hard to change your habits. (FG2)

Role demands/role conflict The pressure you’re under of getting the job done. You may think
you’re the best safety man but if you’ve got someone roaring and
shouting at you to get the job done, there’s fines of x amount of
pounds coming your way, you’ll find some way of getting that job
done. (FG7) 
The closer you get to handover period, you find that everyone’s
getting pushed for time and rushing around and there’s more people
working in an area than there usually would be. And then that slows
things down and it can put pressure on, you know, whether it’s safe
now. (FG9)
Now with your health and safety, you’re doing everything right on
that, you’re doing well and that, that’s ... that’s grand. You’ll still get
shouted at for missing your programme. (FG10)

Role overload There’s a helluva lot of responsibility. I mean, when you’re the
supervisor, you’re the supervisor, you’re the nursemaid, you’re the
babysitter, you’re the trainer, you’re the guy that makes sure they’re
doing the job right, so you’re the specifier, virtually, you order the
materials, you’ve got to make sure they’re working with the right
gear, you’re the safety guy, you’re the manager, you’re the project
manager... (FG6)
You get to a point there where you have probably got 10 hats and
you only do the job 10 per cent as well as you should be doing it
because you have got that much to do. (FG2) 
I mean the responsibilities you’ve got far outweigh the amount of
men you look after. I think they put too much on one man for a job
this size. (FG9) 

Role autonomy See, a lot of senior management don’t realise and they don’t take into
account the actual way in which we work out on site, and some of
the things that come our way is absolutely ridiculous. (FG1) 
The chief engineer said: ‘You’re not doing it to the method
statement’ and I said: ‘I’ve done it to your method statement and it
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doesn’t work and doesn’t work safe – you have to amend your
method statement.’ This was because he’d just done a method
statement and sent it out and expected us to adhere to it. He hadn’t
asked the advice of the qualified. (FG9) 
Well a lot of it, if they’d asked the people that’s actually doing the
jobs for some assistance in timescales and planning, it would run a
lot better. (FG7)

Safety culture It’s coming more to the fore now isn’t it, health and safety? You
know, I mean years ago you never heard about it, but now it’s on a
weekly basis, something new comes up at meetings. Someone has to
take it seriously. (FG2) 
I think everyone’s attitude changes over time anyway. I mean the
more time goes on, new things come in and then you sort of realise
that, you know, the way you used to do a job five years ago is not
the way to do it, but that’s just about learning. (FG8) 
I mean we want everybody to go home at nights with no problems....
Alright, accidents do happen, but we don’t want to see them happen
and we do try to avoid it at all costs. (FG2)

Disciplinary procedures If your lads are working under you, you should be able to speak to
them, otherwise you shouldn’t be a supervisor and it’s as simple as
that. You shouldn’t need to issue them with cards. (FG1)
I think the most important thing we’re missing here is, with all these
rules and regulations, we’ve got to motivate these blokes... and
you’re getting all these rules and regulations, and rebelling against
them, and it’s just like, he’s making life harder for us because at the
end of the day, we’ve still got to be there, talk to them, motivate
them and get the job done. (FG5)
If you shout at them saying: ‘You’ve done wrong, there’s your card,
go for induction’ then, you know, they don’t understand what
they’ve done wrong. It’s about education. (FG10)
Basically you don’t need to go chucking these cards at people, unless
it’s an absolute lunatic or you just can’t get through to them, and
then, he wants to be gone for the health and safety of everyone else.
(FG1) 

Support I’ve got a project manager and whatever I decide he will back me
100 per cent and that’s what you need. (FG7) 
I think people appreciate what you do. They don’t often come up to
you and pat you on the back that often. They don’t say ‘Thanks for
pointing that out. Actually, yeah you’re right.’ (FG9)
I mean like myself, these two guys here, we have shared ups and
downs about everything haven’t we? In and out of work, you know
what I mean and it does make a big difference. So there is never sort
of, any barriers up, it makes a big difference, hell of a difference.
(FG1) 
You try and get on with everyone, I think. You know, I mean we all
work together here, and er, we’re all good friends… mostly
[laughter]. (FG2) 

Subcontractors The sub-contractor bases his day on how much he produces and how
much he can actually make in terms of financial reward, where we
tend to put health and safety as top priority which it is. (FG6)
So they want to get as much done in a day to make as much money
in a day and that supersedes anything including their own safety.
(FG6)
You are expecting your men to implement the same safety features
when there is a divide in the type of safety features that one
company use and the other lot use... and it’s whether they listen to
you when you tell ’em ’cos you’re not of their trades and they are
sub-contracted to some other part of the company. (FG1)
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Unfortunately it’s price work, so if they don’t do the work, they
don’t get paid, so they’re always in a rush, it’s like because they’re
rushing, because they’re not thinking. They’re not calm, accidents
happen, it’s got to be controlled. It’s harder for us to supervise, it’s
harder for us to say ‘whoa’, you know? (FG8) 

Foreign labour But I mean trying to communicate what you want them to do, how
you want them to do it, how you want them to go about it safely as
well and getting them to understand it. You know, sometimes you
can explain it to them and they might nod and agree, but... it’s that
question whether they have understood it or are they just nodding.
(FG10)
On my gang I’ve got quite a few foreign labour and that’s quite an
issue, there’s a language barrier. There’s nothing wrong with the
labour, it’s just the communication. (FG7) 
You shout to somebody who is up a scaffold that you know
something is going to hit him, and he’s waving his hands thinking
you’re being nice to him, you know. (FG2)

Operative characteristics I feel frustrated if I know for a fact that I’ve got somebody in a
position that somebody else put in that position, and I’ve got to
supervise them and I know they’re no good in that position. Then I
get frustrated because I’m fighting a losing battle. (FG9)
People with bad attitudes, you feel like you’re wasting time talking
to them, but you’ve still to keep going back and telling them. You
know it’s a complete waste of time, you still got to do it. (FG5) 
Operatives that are arrogant and they don’t want to learn. That
makes it very difficult. (FG10) 

Frequency of contact I think there’s perhaps too much time spent on the paperwork side of
safety and not enough time walking around site looking at what’s
going on – ’cos if you’re out there more, they won’t do such silly
things. (FG2) 
It stops you going around and seeing what’s happening on site. And
if you’re on site, then you can stop something going wrong. (FG2) 
I’ve got to sort, like, flit between all these jobs and the minute my
back’s turned, who’s to say that these guys are going to continue
working safely? (FG6)
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Appendix 3 – Demographic data

Table 5
Demographics
(company, trade,
nationality) of
supervisors

50 Conchie and Moon

Company Freq.
Valid
%

Trade Freq.
Valid
%

Nationality Freq.
Valid
%

5 1 1.4 Fixer 1 1.3 Australian 1 1.3

6 1 1.4 Rain screen 1 1.3 Canadian 1 1.3

7 1 1.4 Heating 1 1.3 Indian 1 1.3

11 1 1.4 Dry lining 1 1.3 Northern Irish 1 1.3

12 1 1.4 Insulator 1 1.3 Irish 2 2.6

13 1 1.4 Plasterer 1 1.3 Welsh 2 2.6

14 1 1.4 Flooring 1 1.3 English 17 21.8

15 1 1.4 Steel fixer 1 1.3 British 53 67.9

20 1 1.4 Carpenter 1 1.3 Missing 2 –

22 1 1.4 Drainage 1 1.3

23 1 1.4 Scaffold worker 2 2.5

26 1 1.4 Concrete 2 2.5

27 1 1.4 Cladding 2 2.5

31 1 1.4 Roofer 2 2.5

36 1 1.4 Painter 2 2.5

10 2 2.9 Window insulator 2 2.5

18 2 2.9 Logistics 2 2.5

29 2 2.9 Engineer 4 5.1

4 3 4.3 Mechanical 4 5.1

41 3 4.3 Pipe fitter 4 5.1

2 4 5.8 Plumber 4 5.1

3 17 24.6 General operative 5 6.3

1 21 30.1 Bricklayer 6 7.6

Missing 11 – Electrician 6 7.6

Joiner 8 10.1

Foreman 14 17.7

Missing 1 –



Table 6
Demographics
(company, trade,
nationality) of
operatives
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Company Freq.
Valid
%

Trade Freq.
Valid
%

Nationality Freq.
Valid
%

8 1 0.4 Mechanical 1 0.4 Jamaican 1 0.4

9 1 0.4 Carpenter 1 0.4 Kosovan 1 0.4

16 1 0.4 Steel metal 1 0.4 Albanian 1 0.4

41 1 0.4 Stores 1 0.4 Moldovan 1 0.4

30 1 0.4 Maintenance 1 0.4 Zimbabwean 1 0.4

34 1 0.4 Steel fixer 2 0.8 Irish 4 1.5

35 1 0.4 Welder 2 0.8 Polish 4 1.5

38 1 0.4 Insulator 3 1.1 Welsh 4 1.5

39 1 0.4 Flooring 3 1.1 Lithuanian 5 1.8

40 1 0.4 Logistics 3 1.1 Indian 7 2.6

21 2 0.8 Machine driver 3 1.1 English 109 40.1

28 2 0.8 Banksman 3 1.1 British 134 49.3

36 2 0.8 Window insulator 4 1.5 Missing 5 –

37 2 0.8 Heating 4 1.5

14 3 1.2 Engineer 5 1.9

15 3 1.2 Fixer 7 2.6

17 3 1.2 Dry lining 7 2.6

20 3 1.2 Cladding 8 3.0

7 4 1.6 Roofer 8 3.0

11 4 1.6 Painter 8 3.0

12 4 1.6 Fitter 8 3.0

13 4 1.6 Rain screen 10 3.7

18 4 1.6 Scaffold worker 11 4.1

19 4 1.6 Concrete worker 14 5.2

22 4 1.6 Plumber 16 6.0

23 4 1.6 Bricklayer 17 6.4

25 4 1.6 Joiner 22 8.2

27 4 1.6 Pipe fitter 23 8.6

31 4 1.6 Electrician 24 9.0

32 4 1.6 General operative 47 17.6

33 4 1.6

10 5 2.0

29 5 2.0

26 6 2.4

5 7 2.7

6 9 3.5

4 10 3.9

2 13 5.1

3 56 21.5

1 62 24.2

Missing 22 –



Appendix 4 – Reliability estimates of 
measurement scales

Table 7
Reliability estimates
of measurement
scales

52 Conchie and Moon

Factor Cronbach’s alpha

Individual
factors

Personality: extraversion 0.44

Personality: agreeableness 0.51*

Personality: conscientiousness 0.33*

Personality: neuroticism 0.42*

Personality: intellect 0.60*

Emotional intelligence: mood regulation 0.61

Emotional intelligence: using emotions 0.58*

Emotional intelligence: appraising others’ emotions 0.39*

Self-efficacy: general safety 0.70

Self-efficacy: engagement in safety 0.83

Self-efficacy: prioritising safety 0.78

Self-efficacy: complying with safety 0.72

Internal locus of control 0.64

External locus of control 0.45*

Motivation: intrinsic 0.65

Motivation: personal value 0.72

Motivation: recognition (supervisor) 0.78

Motivation: recognition (manager) 0.76

Motivation: punishment 0.62

Organisational 
factors

Role conflict 0.58*

Role control (risk) 0.68*

Role autonomy 0.79*

Role overload 0.81

Safety support: colleagues 0.87

Safety support: supervisors 0.94

Safety culture 0.93

Leadership
measures

Active leadership 0.84

Inactive (avoidant) leadership 0.73

NB: This table includes only those factors that are measured with a scale of items.
* These scales have had one item removed to improve internal consistency.
Bold figures indicate poor reliability.
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Health and safety in the workplace is
influenced by a number of factors,
from the organisational environment
through managers’ attitude and
commitment to the nature of the job
or task and the personal attributes of
the worker. Safety-related behaviour in
the workplace can be changed by
addressing these major influences.

One way to improve safety
performance is to introduce a
behavioural safety process that
identifies and reinforces safe behaviour
and reduces unsafe behaviour.
Behavioural safety processes aren’t a
’quick fix’ and it’s important not to
overlook fundamental elements. You
should begin by concentrating on
policies and systems – assessing and
improving management and
operational factors, training, design
and so on.

First researched in the 1970s in the US,
the behaviour-based safety approach
emerged in UK organisations in the
late 1980s and is now widely used in a
variety of sectors in the UK. We’ve
written this guide to introduce the
background and basic principles of
implementing a process which
systematically addresses behavioural
safety. The techniques described are
based primarily on observation,
intervention and feedback as ways of
changing behaviour.

Business benefits
A manufacturing company with
1,400 staff introduced a
behavioural safety programme and
gained:
- improved productivity – the

number of work days lost
through injury per year dropped
from 550 to 301 in four years

- improved public image – the
company’s managers have given
presentations at major
behavioural safety conferences

- staff development – many
observers have improved
communications and IT skills,
and greater confidence.

(Source: HSE)

1 Introduction
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Behaviour can be defined as an action
by an individual that is observable by
others. It’s estimated that in up to 80
per cent of work-related accidents,
employees’ behaviour – in the form of
acts or omissions – is a contributing
factor.1 Such behaviour can pave the
way for many pre-existing factors to
come together in a negative event.
There are many reasons why employees
engage in ’at-risk’ behaviour at work.
Some examples are: 
- cutting corners to save time: how

often do employees decide not to
use personal protective equipment
(PPE) because a task may only take
seconds to complete? In this
example, the at-risk behaviour (the
failure to use PPE) has the instant
perceived benefit of saving time

- ergonomic factors: inappropriately
placed machine controls may lead
to improvised and potentially
dangerous access arrangements

- accepted practice: ’we’ve always
done it that way’

- reinforcement of at-risk behaviour
by the actions of supervisors: this
may also undermine employees’
confidence in the management’s
commitment to manage concerns
such as safety

- misunderstanding at-risk behaviour:
employees may be unaware, or
have a low perception, of the risks
associated with a particular task or
activity. This could be due to
insufficient information or training

- instinctive risk-taking behaviour:
some people are more naturally
inclined than others to take risks.

The emphasis of the behaviour-based
approach to safety is, as the name
suggests, on employees’ behaviour.
Through influencing behaviour, this
system can reduce injury rates.

The behaviour-based approach to
safety focuses exclusively on the
observable, measurable behaviours
critical to safety in a particular setting.
This is a task-oriented view of
behaviour, and it treats safe behaviour
as a critical work-related skill. Don’t
confuse it with inspections and audits
of the workplace for unsafe conditions.

Behavioural safety is part of a natural
progression of safety management
from highly prescriptive approaches,
through the engineered or procedural
systems which most progressive
companies have long since established,
to a system which recognises workers
as mature human beings with a
genuine interest in their own
wellbeing, who contribute best when
they can see that they themselves can
influence their own safety. To achieve
this transition is to change the culture
of the work group involved – so it
won’t achieve instant results. In
addition, behaviour-based approaches
to safety improvement are most
effective when the engineered and
procedural systems are working
properly.2
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2 What is behavioural safety?

Business benefits
A behavioural safety programme at
a petrochemicals plant brought
economic benefits, including:
- a saving of £250,000 per year

through early identification and
repair of leaks

- a 32 per cent reduction in
insurance premiums

- major reductions in operating
costs as workers became more
confident about identifying and
dealing with problems
themselves.

(Source: HSE)



Human behaviour is often categorised
as reflex/automatic, intended and
habitual. The behavioural approach
focuses on the habitual category. We
don’t focus on workers’ behaviour in
order to blame or punish them. These
kinds of response are largely
counterproductive and, in any case,
some of the behaviour associated with
incidents is encouraged or accepted by
management systems. The most
effective approach is to identify and
measure the safe and unsafe (at-risk)
behaviours that are occurring in the
workplace, and manage them.

Measuring behaviour provides the
health and safety system with a tool
for proactive management. It’s a well-
established safety approach to
correlate frequency with severity of
injuries using accident triangles or
accident ratios. The traditional safety

triangle shows that as severity
decreases, frequency increases. It’s
simple to extend the triangle to include
near misses and unsafe behaviours (see
Figure 1). There are more major injuries
than fatalities, more first aid cases than
over-three-day injuries, and more near
misses and at-risk behaviours than
incidents of all kinds. At-risk behaviour
is an early warning system for
accidents.

The key to reinforcing safe behaviours
(good habits) and removing or
reducing unsafe ones (bad habits) lies
in identifying those behaviours which
are critical to safety and then in
carrying out regular observations to
monitor them. It’s therefore a proactive
safety management tool, with the
information being obtained without
anyone being hurt.
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Figure 1: The safety triangle
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Behavioural safety approaches were
first developed and applied in the US in
the 1970s. Komaki et al.3 provided one
of the early studies of the application
of behavioural approaches to improve
occupational safety in the food
manufacturing industry. Their study
demonstrated that defining safe
working practices through behaviour
and then reinforcing them positively
offered a way of promoting safe
behaviour at work. 

Krause & Hidley4 combined the work of
Komaki et al. with lessons from the
quality management field and
recognised training, the use of process
indicators, feedback and employee
participation as key factors for
providing a sustainable continuous
improvement process. 

Krause et al.5 found that immediate
peer-to-peer verbal feedback was the
most effective way of achieving
behavioural change in an industrial
setting. After this, Krause carried out
several behaviour-based safety
interventions in chemical companies
that were proponents of total quality
management. Sulzer-Azaroff6 also
showed that in order to change
behaviour successfully, you need to
understand the factors that give rise to
and support safe and unsafe
behaviours.

From the 1980s onwards, safety
initiatives based on the observation of
safe and unsafe acts or behaviours
were implemented in Europe. Several
studies have been conducted in
different UK industrial sectors, for
example in construction,7,8

manufacturing,9 nuclear energy10 and
research.11 In addition, the Health and
Safety Executive (HSE)12 has provided
case study examples. 

3 Background



06

4 How does behavioural safety work?

It’s possible to recognise a number of
common features across the various
systems: 
- Leading from the top. Top

management needs to ‘buy into’
the programme to ensure
commitment and resources for the
organisation.

- Significant workforce
participation. Full engagement of
the workforce in the programme is
an essential part of behavioural
safety. Without this engagement,
it’s difficult to make improvements.

- Targeting specific unsafe
behaviours. The programme
focuses on the small percentage of
unsafe behaviours that are
responsible for a large percentage
of an organisation’s accidents or
incidents. These can be identified
by systematically examining the
organisation’s accident and
incident records. Getting
employees and management
working together to understand
the reasons for unsafe behaviours
and to identify and agree targets
for change helps to promote
ownership and agree common
behavioural measures.

- Observational data collection.
Trained observers regularly monitor
their colleagues’ safety behaviour
against agreed measures. Making an
observation is like taking a
photograph – it provides a snapshot
of a moment in time. The greater
the number of observations, the
more reliable the data become, as
the employees’ true behavioural
pattern can be established. It’s

important to understand the context
of the observation data, including
the number of observations and the
number of people observed.
Additionally, more frequent
observations increase the probability
that the level of safe behaviour will
improve, as people tend to alter their
behaviour if they know someone’s
watching. A variable feature is who
carries out the observations and how
often – generally, if everyone
participates in observations, it
promotes a collective sense of
ownership of the process.

- Data-driven decision-making
processes. The data from the
observation process allow you to
measure safety performance. You
can then examine trends in these
data to identify the key operational
areas that need improvement. It’s
then possible to positively reinforce
employees’ safe behaviour while
taking steps to correct unsafe
behaviours.

- Organised improvement
intervention. The planned
intervention often begins with
briefing sessions in those work
areas and departments that will be
involved. Then volunteer groups are
brought together, such as a steering
committee and observers, who then
receive training in observation and
feedback techniques. The project
team oversees the development of
the process in the organisation,
from the initial analysis of accident
and incident data through to
monitoring performance, setting
goals and reviewing progress. 

Business benefits
Partly through introducing a
behavioural safety programme, one
company achieved a 43 per cent
reduction in time lost to injuries
over two years and a 63 per cent
reduction in major issues over the
course of a year.

(Source: HSE)



- allowing the observers enough
time to make their observations

- giving praise and recognition to
staff who work safely

- encouraging employees to report
health and safety concerns 

- providing the resources and help
needed for improvements

- promoting the initiative whenever
and wherever they can.

Figure 2 outlines the key stages in
setting up a behavioural safety
programme.
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- Regular, focused feedback on
continuing performance.
Feedback is the key ingredient of
any type of improvement initiative.
In behavioural safety systems,
feedback usually takes three forms:
verbal feedback to people at the
time of observation; visual feedback
on charts displayed in the
workplace; and weekly/monthly
briefings where detailed
observational data are provided
about specific employee behaviours.
In combination, these forms of
feedback provide a basis for
targeting focused improvements.

- A requirement for visible
continuing support from
managers. It’s vital that managers
show visible leadership and
commitment to the process. They
can demonstrate this by:

Business benefits
Over seven years, one company
achieved zero lost-time incidents, 
a 50 per cent reduction in injuries
compared to hours worked, and
improved staff morale, partly
through introducing a behavioural
safety programme.

Observe people
and measure
what they do

Tell people
the results

Aim higher

Start

Decide what
behaviours you
want to change

People change
their behaviour – 

what you have
measured
improves

Figure 2: Implementation of a behavioural safety programme



- Questions of programme suitability,
including:
- using an ’off the shelf’ solution

that may not suit the culture of
the organisation

- inappropriate training materials
- not involving all supervisors in

the process, leading some to
abandon their responsibility for
safety

- using the programme to address
unrelated issues

- conflicts with payment and
reward schemes.

Below are some key questions that you
need to consider before going ahead
with a behavioural programme. If you
answer ’yes’ to these, it suggests that
your organisation may be ready for a
behavioural safety intervention.
- Are a significant number of

accidents or incidents caused by the
behaviour of front-line employees?

- Do most employees and managers
want to reduce the current accident
rate?

- Will managers be comfortable if
employees become more involved
in health and safety?

- Do managers and employees trust
each other?

- Do managers accept their role in
health and safety management?

- Does the organisation have enough
resources for the process (eg time
for training and observations)?

- Is the physical environment in the
workplace well controlled?

Behavioural safety programmes have
made a substantial contribution to
improving health and safety
performance in several industrial
sectors. But there can be problems
with introducing them, such as:13

- Workforce concerns, including: 
- issues about ’spying’ on co-

workers
- seeing the programme as

another initiative that won’t last
- worries that workers will be

blamed for accidents
- disagreements over safe

practices.
- Management issues, including: 

- not enough management
support for the approach

- expectations of a ’quick fix’,
leading to a loss of commitment
when improvements come more
slowly

- organisational changes that may
lead to low morale and loss of
key players

- autocratic management style
- inconsistent behaviour of

managers when enforcing agreed
safety behaviours and rules. 
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5 Making the choice – is behavioural safety
the right tool?



Check that employees have an
appropriate level of knowledge and
skills for their jobs – are they
competent?

Bring together a small group of people,
including managers, supervisors and
workers, to:
- discuss how behaviour influences

the organisation’s health and safety
performance

- find out how much support there is
for a behavioural safety programme

- identify activities or tasks with ’at-
risk’ behaviours

- develop ways of measuring safety-
critical behaviours

- recruit and train observers
- establish baselines 
- set realistic but challenging targets

for improvement
- carry out observations, feed the

results back to employees as
appropriate and review

- make sure staff stay involved in the
programme by giving constructive
feedback on undesirable behaviour
and praise for desirable behaviour

- use the data you gather from the
process to improve performance
further.

The case study on pages 10–11 gives a
practical example of how to implement
a behavioural safety programme.
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6 Opting for a behavioural safety programme –
what next?
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The study was carried out in aircraft
manoeuvring areas of a major UK
airport for a US-based international
airline, with approximately 400
employees including support staff.

Procedure

Management briefing
During the planning stages, line
managers and HR staff received a
briefing to explain the philosophy
behind the behavioural approach,
outlining their role and why their
commitment is important.

Developing measures of safety
performance
The company identified safety-critical
behaviours from accident records and
interviews with key people. They
developed measures for critical
behaviours in three areas of concern:
manual handling, vehicle operations
and general ramp safety.

Training the observers and
observing safety performance
Initially 35 observers were trained to
observe and measure their colleagues’
safety performance and provide verbal
feedback. They represented both
managers and employees and were
drawn from all operations. The key
reasons for choosing them were that
they were respected by their peers,
were committed to improving safety
and had good communication skills.
The observations took around 20
minutes and took place at different
times to make sure that they reflected
a true picture of safety performance. 

Determining a baseline
Straight after the observers were trained,
they collected data for four days. In total,
60 snapshots of safety performance
provided a baseline figure for each of the
three areas of concern. The company
then set targets for improvement on the
basis of these figures. 

Establishing improvement goals
At the end of the baseline period, all
observers and representatives from
senior management attended a goal-
setting meeting. Here they decided
goals that were challenging but
achievable for improvements in safety
performance across the three measured
categories. They also discussed any
barriers to improvement identified
during the baseline observations.

Feedback and follow-up
Following the goal setting, the
observers posted feedback charts
around the ramp and gave short
PowerPoint presentations in staff
rooms throughout the day and through
the internal computer network.

On average, they carried out 110
observations each month. They
displayed the results of the observations
every week and included information on
the issues that had improved the most
and those that had the worst scores.

More observers were trained to provide
extra cover during busy periods and
holidays, to replace observers who had
left the programme and, more
importantly, to cascade the programme
throughout the ramp operation.

Case study
Using a behavioural approach to improve safety
in aircraft manoeuvring areas

Results
During the first 19 months, the
percentage of behaviour observed as
safe increased from an average of 70
per cent to 79 per cent (see Figure 3).
Over the next five years, the
programme evolved to address other
safety issues and received two ground
handling awards. The company’s
insurers have also recognised the
programme’s importance through
reduced employers’ liability premiums.

Conclusion
This study shows that applying a
behavioural approach to safety is
effective for ramp operations. Despite
recent economic trouble in the sector,
the scheme had positive effects on safe
behaviour, work methods,
communication and industrial relations,
as well as reducing the occurrence of
accidents and related costs.

Source: United Airlines and 
Heathrow behavioural case study 

2005 Robin Phillips CFIOSH
(personal communication)
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Figure 3: Percentage improvement across the three
intervention categories in the case study
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Health and safety in the workplace is
influenced by a number of factors,
from the organisational environment
through managers’ attitude and
commitment to the nature of the job
or task and the personal attributes of
the worker. Safety-related behaviour in
the workplace can be changed by
addressing these major influences.

One way to improve safety
performance is to introduce a
behavioural safety process that
identifies and reinforces safe behaviour
and reduces unsafe behaviour.
Behavioural safety processes aren’t a
’quick fix’ and it’s important not to
overlook fundamental elements. You
should begin by concentrating on
policies and systems – assessing and
improving management and
operational factors, training, design
and so on.

First researched in the 1970s in the US,
the behaviour-based safety approach
emerged in UK organisations in the
late 1980s and is now widely used in a
variety of sectors in the UK. We’ve
written this guide to introduce the
background and basic principles of
implementing a process which
systematically addresses behavioural
safety. The techniques described are
based primarily on observation,
intervention and feedback as ways of
changing behaviour.

Business benefits
A manufacturing company with
1,400 staff introduced a
behavioural safety programme and
gained:
- improved productivity – the

number of work days lost
through injury per year dropped
from 550 to 301 in four years

- improved public image – the
company’s managers have given
presentations at major
behavioural safety conferences

- staff development – many
observers have improved
communications and IT skills,
and greater confidence.

(Source: HSE)

1 Introduction

02



Behaviour can be defined as an action
by an individual that is observable by
others. It’s estimated that in up to 80
per cent of work-related accidents,
employees’ behaviour – in the form of
acts or omissions – is a contributing
factor.1 Such behaviour can pave the
way for many pre-existing factors to
come together in a negative event.
There are many reasons why employees
engage in ’at-risk’ behaviour at work.
Some examples are: 
- cutting corners to save time: how

often do employees decide not to
use personal protective equipment
(PPE) because a task may only take
seconds to complete? In this
example, the at-risk behaviour (the
failure to use PPE) has the instant
perceived benefit of saving time

- ergonomic factors: inappropriately
placed machine controls may lead
to improvised and potentially
dangerous access arrangements

- accepted practice: ’we’ve always
done it that way’

- reinforcement of at-risk behaviour
by the actions of supervisors: this
may also undermine employees’
confidence in the management’s
commitment to manage concerns
such as safety

- misunderstanding at-risk behaviour:
employees may be unaware, or
have a low perception, of the risks
associated with a particular task or
activity. This could be due to
insufficient information or training

- instinctive risk-taking behaviour:
some people are more naturally
inclined than others to take risks.

The emphasis of the behaviour-based
approach to safety is, as the name
suggests, on employees’ behaviour.
Through influencing behaviour, this
system can reduce injury rates.

The behaviour-based approach to
safety focuses exclusively on the
observable, measurable behaviours
critical to safety in a particular setting.
This is a task-oriented view of
behaviour, and it treats safe behaviour
as a critical work-related skill. Don’t
confuse it with inspections and audits
of the workplace for unsafe conditions.

Behavioural safety is part of a natural
progression of safety management
from highly prescriptive approaches,
through the engineered or procedural
systems which most progressive
companies have long since established,
to a system which recognises workers
as mature human beings with a
genuine interest in their own
wellbeing, who contribute best when
they can see that they themselves can
influence their own safety. To achieve
this transition is to change the culture
of the work group involved – so it
won’t achieve instant results. In
addition, behaviour-based approaches
to safety improvement are most
effective when the engineered and
procedural systems are working
properly.2
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2 What is behavioural safety?

Business benefits
A behavioural safety programme at
a petrochemicals plant brought
economic benefits, including:
- a saving of £250,000 per year

through early identification and
repair of leaks

- a 32 per cent reduction in
insurance premiums

- major reductions in operating
costs as workers became more
confident about identifying and
dealing with problems
themselves.

(Source: HSE)



Human behaviour is often categorised
as reflex/automatic, intended and
habitual. The behavioural approach
focuses on the habitual category. We
don’t focus on workers’ behaviour in
order to blame or punish them. These
kinds of response are largely
counterproductive and, in any case,
some of the behaviour associated with
incidents is encouraged or accepted by
management systems. The most
effective approach is to identify and
measure the safe and unsafe (at-risk)
behaviours that are occurring in the
workplace, and manage them.

Measuring behaviour provides the
health and safety system with a tool
for proactive management. It’s a well-
established safety approach to
correlate frequency with severity of
injuries using accident triangles or
accident ratios. The traditional safety

triangle shows that as severity
decreases, frequency increases. It’s
simple to extend the triangle to include
near misses and unsafe behaviours (see
Figure 1). There are more major injuries
than fatalities, more first aid cases than
over-three-day injuries, and more near
misses and at-risk behaviours than
incidents of all kinds. At-risk behaviour
is an early warning system for
accidents.

The key to reinforcing safe behaviours
(good habits) and removing or
reducing unsafe ones (bad habits) lies
in identifying those behaviours which
are critical to safety and then in
carrying out regular observations to
monitor them. It’s therefore a proactive
safety management tool, with the
information being obtained without
anyone being hurt.

04

Figure 1: The safety triangle
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Behavioural safety approaches were
first developed and applied in the US in
the 1970s. Komaki et al.3 provided one
of the early studies of the application
of behavioural approaches to improve
occupational safety in the food
manufacturing industry. Their study
demonstrated that defining safe
working practices through behaviour
and then reinforcing them positively
offered a way of promoting safe
behaviour at work. 

Krause & Hidley4 combined the work of
Komaki et al. with lessons from the
quality management field and
recognised training, the use of process
indicators, feedback and employee
participation as key factors for
providing a sustainable continuous
improvement process. 

Krause et al.5 found that immediate
peer-to-peer verbal feedback was the
most effective way of achieving
behavioural change in an industrial
setting. After this, Krause carried out
several behaviour-based safety
interventions in chemical companies
that were proponents of total quality
management. Sulzer-Azaroff6 also
showed that in order to change
behaviour successfully, you need to
understand the factors that give rise to
and support safe and unsafe
behaviours.

From the 1980s onwards, safety
initiatives based on the observation of
safe and unsafe acts or behaviours
were implemented in Europe. Several
studies have been conducted in
different UK industrial sectors, for
example in construction,7,8

manufacturing,9 nuclear energy10 and
research.11 In addition, the Health and
Safety Executive (HSE)12 has provided
case study examples. 

3 Background
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4 How does behavioural safety work?

It’s possible to recognise a number of
common features across the various
systems: 
- Leading from the top. Top

management needs to ‘buy into’
the programme to ensure
commitment and resources for the
organisation.

- Significant workforce
participation. Full engagement of
the workforce in the programme is
an essential part of behavioural
safety. Without this engagement,
it’s difficult to make improvements.

- Targeting specific unsafe
behaviours. The programme
focuses on the small percentage of
unsafe behaviours that are
responsible for a large percentage
of an organisation’s accidents or
incidents. These can be identified
by systematically examining the
organisation’s accident and
incident records. Getting
employees and management
working together to understand
the reasons for unsafe behaviours
and to identify and agree targets
for change helps to promote
ownership and agree common
behavioural measures.

- Observational data collection.
Trained observers regularly monitor
their colleagues’ safety behaviour
against agreed measures. Making an
observation is like taking a
photograph – it provides a snapshot
of a moment in time. The greater
the number of observations, the
more reliable the data become, as
the employees’ true behavioural
pattern can be established. It’s

important to understand the context
of the observation data, including
the number of observations and the
number of people observed.
Additionally, more frequent
observations increase the probability
that the level of safe behaviour will
improve, as people tend to alter their
behaviour if they know someone’s
watching. A variable feature is who
carries out the observations and how
often – generally, if everyone
participates in observations, it
promotes a collective sense of
ownership of the process.

- Data-driven decision-making
processes. The data from the
observation process allow you to
measure safety performance. You
can then examine trends in these
data to identify the key operational
areas that need improvement. It’s
then possible to positively reinforce
employees’ safe behaviour while
taking steps to correct unsafe
behaviours.

- Organised improvement
intervention. The planned
intervention often begins with
briefing sessions in those work
areas and departments that will be
involved. Then volunteer groups are
brought together, such as a steering
committee and observers, who then
receive training in observation and
feedback techniques. The project
team oversees the development of
the process in the organisation,
from the initial analysis of accident
and incident data through to
monitoring performance, setting
goals and reviewing progress. 

Business benefits
Partly through introducing a
behavioural safety programme, one
company achieved a 43 per cent
reduction in time lost to injuries
over two years and a 63 per cent
reduction in major issues over the
course of a year.

(Source: HSE)



- allowing the observers enough
time to make their observations

- giving praise and recognition to
staff who work safely

- encouraging employees to report
health and safety concerns 

- providing the resources and help
needed for improvements

- promoting the initiative whenever
and wherever they can.

Figure 2 outlines the key stages in
setting up a behavioural safety
programme.
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- Regular, focused feedback on
continuing performance.
Feedback is the key ingredient of
any type of improvement initiative.
In behavioural safety systems,
feedback usually takes three forms:
verbal feedback to people at the
time of observation; visual feedback
on charts displayed in the
workplace; and weekly/monthly
briefings where detailed
observational data are provided
about specific employee behaviours.
In combination, these forms of
feedback provide a basis for
targeting focused improvements.

- A requirement for visible
continuing support from
managers. It’s vital that managers
show visible leadership and
commitment to the process. They
can demonstrate this by:

Business benefits
Over seven years, one company
achieved zero lost-time incidents, 
a 50 per cent reduction in injuries
compared to hours worked, and
improved staff morale, partly
through introducing a behavioural
safety programme.

Observe people
and measure
what they do

Tell people
the results

Aim higher

Start

Decide what
behaviours you
want to change

People change
their behaviour – 

what you have
measured
improves

Figure 2: Implementation of a behavioural safety programme



- Questions of programme suitability,
including:
- using an ’off the shelf’ solution

that may not suit the culture of
the organisation

- inappropriate training materials
- not involving all supervisors in

the process, leading some to
abandon their responsibility for
safety

- using the programme to address
unrelated issues

- conflicts with payment and
reward schemes.

Below are some key questions that you
need to consider before going ahead
with a behavioural programme. If you
answer ’yes’ to these, it suggests that
your organisation may be ready for a
behavioural safety intervention.
- Are a significant number of

accidents or incidents caused by the
behaviour of front-line employees?

- Do most employees and managers
want to reduce the current accident
rate?

- Will managers be comfortable if
employees become more involved
in health and safety?

- Do managers and employees trust
each other?

- Do managers accept their role in
health and safety management?

- Does the organisation have enough
resources for the process (eg time
for training and observations)?

- Is the physical environment in the
workplace well controlled?

Behavioural safety programmes have
made a substantial contribution to
improving health and safety
performance in several industrial
sectors. But there can be problems
with introducing them, such as:13

- Workforce concerns, including: 
- issues about ’spying’ on co-

workers
- seeing the programme as

another initiative that won’t last
- worries that workers will be

blamed for accidents
- disagreements over safe

practices.
- Management issues, including: 

- not enough management
support for the approach

- expectations of a ’quick fix’,
leading to a loss of commitment
when improvements come more
slowly

- organisational changes that may
lead to low morale and loss of
key players

- autocratic management style
- inconsistent behaviour of

managers when enforcing agreed
safety behaviours and rules. 
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5 Making the choice – is behavioural safety
the right tool?



Check that employees have an
appropriate level of knowledge and
skills for their jobs – are they
competent?

Bring together a small group of people,
including managers, supervisors and
workers, to:
- discuss how behaviour influences

the organisation’s health and safety
performance

- find out how much support there is
for a behavioural safety programme

- identify activities or tasks with ’at-
risk’ behaviours

- develop ways of measuring safety-
critical behaviours

- recruit and train observers
- establish baselines 
- set realistic but challenging targets

for improvement
- carry out observations, feed the

results back to employees as
appropriate and review

- make sure staff stay involved in the
programme by giving constructive
feedback on undesirable behaviour
and praise for desirable behaviour

- use the data you gather from the
process to improve performance
further.

The case study on pages 10–11 gives a
practical example of how to implement
a behavioural safety programme.
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6 Opting for a behavioural safety programme –
what next?
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The study was carried out in aircraft
manoeuvring areas of a major UK
airport for a US-based international
airline, with approximately 400
employees including support staff.

Procedure

Management briefing
During the planning stages, line
managers and HR staff received a
briefing to explain the philosophy
behind the behavioural approach,
outlining their role and why their
commitment is important.

Developing measures of safety
performance
The company identified safety-critical
behaviours from accident records and
interviews with key people. They
developed measures for critical
behaviours in three areas of concern:
manual handling, vehicle operations
and general ramp safety.

Training the observers and
observing safety performance
Initially 35 observers were trained to
observe and measure their colleagues’
safety performance and provide verbal
feedback. They represented both
managers and employees and were
drawn from all operations. The key
reasons for choosing them were that
they were respected by their peers,
were committed to improving safety
and had good communication skills.
The observations took around 20
minutes and took place at different
times to make sure that they reflected
a true picture of safety performance. 

Determining a baseline
Straight after the observers were trained,
they collected data for four days. In total,
60 snapshots of safety performance
provided a baseline figure for each of the
three areas of concern. The company
then set targets for improvement on the
basis of these figures. 

Establishing improvement goals
At the end of the baseline period, all
observers and representatives from
senior management attended a goal-
setting meeting. Here they decided
goals that were challenging but
achievable for improvements in safety
performance across the three measured
categories. They also discussed any
barriers to improvement identified
during the baseline observations.

Feedback and follow-up
Following the goal setting, the
observers posted feedback charts
around the ramp and gave short
PowerPoint presentations in staff
rooms throughout the day and through
the internal computer network.

On average, they carried out 110
observations each month. They
displayed the results of the observations
every week and included information on
the issues that had improved the most
and those that had the worst scores.

More observers were trained to provide
extra cover during busy periods and
holidays, to replace observers who had
left the programme and, more
importantly, to cascade the programme
throughout the ramp operation.

Case study
Using a behavioural approach to improve safety
in aircraft manoeuvring areas

Results
During the first 19 months, the
percentage of behaviour observed as
safe increased from an average of 70
per cent to 79 per cent (see Figure 3).
Over the next five years, the
programme evolved to address other
safety issues and received two ground
handling awards. The company’s
insurers have also recognised the
programme’s importance through
reduced employers’ liability premiums.

Conclusion
This study shows that applying a
behavioural approach to safety is
effective for ramp operations. Despite
recent economic trouble in the sector,
the scheme had positive effects on safe
behaviour, work methods,
communication and industrial relations,
as well as reducing the occurrence of
accidents and related costs.

Source: United Airlines and 
Heathrow behavioural case study 

2005 Robin Phillips CFIOSH
(personal communication)
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Figure 3: Percentage improvement across the three
intervention categories in the case study
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Abstract

The research assessed the impact of organisational approaches to occupational safety and health
(OSH) management on organisational performance, safety climate, employees’ attitudes to the
organisation and employees’ health and wellbeing. The research was conducted in 31 case study
organisations, covering a broad range of company sizes and industrial sectors. Seventy-eight
interviews were conducted with health and safety managers, directors and workers’ representatives
across the organisations to obtain in-depth information on OSH management and organisational
performance indicators. The findings from the interviews were used to classify organisational OSH
approaches into three categories: ‘yet to be fully engaged’, ‘complier’ and ‘very good’ (using the
Continuous Improvement Cycle model). A cross-sectional survey of employees from these
organisations (involving a sample of 2,067 employees) looked at the impact of company size,
industrial sector and approach to OSH management on indicators of organisational performance and
employees’ attitudes and health outcomes. 

Public sector employees reported lower safety climate perceptions and more work-related illnesses
than private sector employees. Comparisons between specific industrial sectors showed that
employees in the construction industry have the highest levels of general health, safety climate
awareness, organisational commitment and self-reported job performance. Employees in the utilities
and property development, renting and business activities sectors also reported high levels of self-
reported health and safety climate perceptions, and positive organisational attitudes. Large
organisations reported higher staff absence rates, yet employees in small and medium-sized businesses
reported higher levels of work-related illness. With regard to the impact of the organisation’s OSH
approach on employees, ‘very good’ organisations were found to show more positive safety climate
perceptions across eight out of the nine safety climate dimensions. Employees in organisations with
‘very good’ OSH management were more committed to their organisations and showed greater
satisfaction with their job than employees in organisations which are categorised as ‘yet to be fully
engaged’ or ‘complier’. These positive safety climate and organisational attitudes were associated with
better self-reported physical and mental health.
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Executive summary

Project aims
This research examined the relationship between occupational safety and health (OSH) activity in
organisations and key aspects of corporate culture and organisational performance. While previous
research has focused on the financial benefits of OSH management, this study examined its impact on
both organisational outcomes and important employee outcomes, such as their attitudes towards the
organisation and their health and wellbeing. 

The study documents in detail the impact of OSH management on a range of organisational
outcomes both within and across industrial sectors. Organisational outcomes included: 

• profit margin
• staff turnover
• number of accidents
• number of days lost due to accident or injury
• total level of sickness absence. 

Employee outcomes included: 

• demographic and job characteristics
• employee attitudes (job satisfaction, organisational commitment, intention to quit and job

motivation)
• self-reported absence, performance and work-related ill health
• general and mental health
• safety climate. 

This broad-based assessment was conducted to improve the evidence base for efforts aimed at
promoting greater investment in OSH risk management. 

Qualitative phase
The study employed a mixed-method cross-sectional design. A total of 31 organisations were
recruited, covering a broad spectrum of organisational size, complexity and industrial sectors. The
first part of the study consisted of a series of 78 interviews with key stakeholders of the participating
organisations (health and safety personnel, company directors and workers’ representatives). The aim
of the interviews was to employ a ‘triangulation’ approach, whereby a number of different
stakeholders from each participating organisation would be interviewed to establish a realistic
assessment of the organisation’s approach to OSH management. 

In addition to generating rich qualitative data on OSH management and examples of good practice,
the results of the interview phase were used to categorise the 31 organisations according to their
approaches to OSH management. The study used the Continuous Improvement Cycle model41 to
discriminate between organisations on the basis of their approach to OSH. This framework helps to
identify organisations or individuals in terms of their approach to health and safety, and describes
three main types: ‘yet to be fully engaged’, ‘complier’ and ‘very good’. The last of these categories
covers organisations that are the most proactive in their approach to OSH management. Five of the
31 organisations in this study were categorised as ‘yet to be fully engaged’, 13 were categorised as
‘complier’ and 13 were placed in the ‘very good’ category. This categorisation allowed an
investigation of the impact of OSH approach on organisational performance and employee outcomes.

Quantitative phase
The second part of the study involved a survey of employees from across the 31 participating
organisations. A structured questionnaire comprised items to assess demographic characteristics,
organisation and job tenure, job satisfaction, organisational commitment, intention to quit and job
motivation, self-reported absence, performance and work-related ill health. Employee health and
wellbeing were assessed using the SF-36 Health Questionnaire, and safety climate was measured using
the Safety Climate Assessment tool, which assesses nine dimensions of safety climate.

Industrial sector and organisational size comparisons
While there were no significant differences between private and public sector organisations in terms
of organisational performance, a number of interesting differences were found for employee
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outcomes. Public sector employees reported lower safety climate perceptions across all nine facets
compared with private sector employees. Public sector organisations reported lower health scores for
vitality only, with no significant differences reported for general or mental health. There were no
significant differences in terms of organisational and job attitudes between the sectors. Employees in
public sector organisations reported more work-related illnesses per head over the previous 12
months.

With respect to organisational size, the results showed that large organisations reported a staff
absence rate over twice that of small and medium-sized enterprises (SMEs). Conversely, employees in
SMEs reported a higher number of work-related illnesses per head over the previous 12 months than
those in larger organisations. The lower levels of staff absence in SMEs may reflect the fact that some
of the small companies did not pay employees taking sickness absence; this is supported by comments
made in the qualitative interviews. In terms of health and wellbeing, employees from larger
organisations reported significantly better mental health and vitality compared with employees from
SMEs. This suggests that working in larger organisations may promote better mental health and
lower levels of fatigue. As far as job attitudes were concerned, there was a significant difference only
in intention to quit the organisation, with employees in larger organisations reporting less desire to
leave their job and the organisation. For three of the climate perception facets there were significant
differences between small/medium and large organisations, with employees in large organisations
reporting poorer safety climate perceptions. 

Analysis by industrial sector demonstrated that employees in the construction industry had the
highest levels of general health, while those in health and social care showed the lowest levels.
Employees in the property development, renting and business activities sector reported the highest
levels of mental health compared to vitality. Employees in health and social care reported the lowest
levels of both mental health and vitality. Respondents from the construction industry reported the
most positive safety climate perceptions, with employees in the utility sector in second place. Public
administration and defence showed the lowest safety climate perceptions, significantly lower than all
the other sectors except health and social work. Workers from the construction industry rated
themselves as the highest performers in the sample, with manufacturing workers in second place.
Construction workers also reported the highest levels of organisational commitment, closely followed
by utility sector employees.

Impact of OSH management on organisational performance and employee outcomes
The final set of quantitative analyses focused on how an organisation’s approach to OSH
management affects performance, accidents and absence figures at an organisational level, and
health and wellbeing, safety climate perceptions, attitudes towards the organisation and self-
reported performance at an employee level. For the purpose of statistical analysis, it was necessary
to group the ‘yet to be fully engaged’ and ‘complier’ categories together, enabling a comparison
between organisations with a proactive approach to OSH management and those which are more
reactive. 

While there were no statistically significant differences between the ‘yet to be fully engaged/complier’
and ‘very good’ organisations in terms of organisational performance outcomes, there were some
interesting trends. For example, profit margins were higher among organisations with better OSH
management. Also in organisations ‘yet to be fully engaged’, employees had more reportable and non-
reportable accidents than organisations in the ‘complier’ and ‘very good’ categories. The ‘yet to be
fully engaged’ organisations also tended to lose more working days through accidents, with the ‘very
good’ organisations losing the fewest. Total sickness absence was lower in ‘yet to be fully engaged’
organisations than the ‘complier’ and ‘very good’ organisations but, as discussed above, this is likely
to be due to the lack of paid sick leave in some of the former organisations.

The next stage of analysis involved comparing employee outcomes (eg job satisfaction, safety climate
perceptions) between organisations categorised as ‘yet to be fully engaged/complier’ and ‘very good’.
The results showed that OSH management has a significant effect on employee outcomes, with a
number of significant differences between the ‘yet to be fully engaged/complier’ and ‘very good’
organisations. ‘Very good’ organisations showed more positive perceptions across eight out of the
nine safety climate dimensions. As far as employees’ attitudes towards their organisation are
concerned, the results demonstrated that employees in organisations with ‘very good’ OSH
management were more committed to their organisation and showed greater satisfaction with their
job than employees in organisations categorised as ‘yet to be fully engaged’ or ‘complier’. 
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While the multivariate analysis across organisations indicated no significant differences across ‘yet to
be fully engaged/complier’ and ‘very good’ organisations in terms of employees’ health, a regression
analysis exploring the relationship between health and organisational attitudes did reveal significant
effects. Self-reported general health was positively associated with both job satisfaction and personal
appreciation of risk; specifically, higher levels of general health were found where individuals were
more satisfied in their job and felt less at risk of a workplace accident. Better levels of mental health
were experienced by employees who reported greater job satisfaction, less intention to leave the
organisation, more positive safety climate perceptions in terms of safety rules and procedures, a more
positive personal appreciation of risk and greater support for their ability to work safely. Surprisingly,
mental health was better where individuals reported lower intrinsic job motivation and priority of
safety. Employees reporting higher levels of vitality reported higher job satisfaction, as well as a more
positive personal appreciation of risk and the physical work environment. However, as for mental
health, vitality was negatively associated with intrinsic job motivation. Overall these results indicate
that proactive OSH management is associated with better safety and organisational attitudes and that
these positive attitudes are related to higher levels of physical and mental health. 

Conclusions
This study examined the impact of proactive OSH management on organisational performance,
employees’ attitudes towards their job and organisation, and employees’ health and wellbeing. At an
organisational level, a proactive OSH approach was associated with more positive organisational
attitudes and safety climate perceptions. At an individual employee level, more positive safety
perceptions and organisational attitudes were associated with better health and wellbeing. These
findings strengthen the evidence base for the linkage between good OSH management and improved
organisational performance and health at work.
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1 Introduction

1.1 Background
The latest statistics on work-related health and safety show that 2 million people are suffering from
an illness they believe was caused or made worse by work, with approximately 30 million days (1.3
days per employee) lost per year due to work-related ill health or injury.1 It is clear from this figure
that work-related ill health, accidents and injury present a significant cost to the UK economy and
employers, as well as to individual employees and their families who experience the personal impact
of work-related health and safety issues – an impact which may be felt long after the event.2

Despite the obvious need to manage health and safety proactively, some organisations do not give it
the priority it deserves. This may be due to a lack of knowledge, skills and motivation, or to limited
staff resources. Cost is also an important issue, with companies feeling that they lack the capital
necessary to make proper investment in health and safety, and failing to appreciate the importance of
this investment.3 Likewise, few companies measure or understand the costs of health and safety
failures in their organisations.4 This failure to understand how investment in health and safety may
affect the organisation in terms of measurable outcomes is partly due to the challenges inherent in
establishing exactly how effective occupational safety and health (OSH) management is related to
organisational performance.

1.1.1 The evaluation of OSH management – financial performance
Previous work investigating the impact of effective OSH management has focused largely on the
financial benefits of improved OSH activity. For example, one project used 19 case studies to
demonstrate the cost benefits of effective health and safety initiatives in organisations across a variety
of industry sectors.5 The benefits included savings from initiatives such as improved absence
management and reductions in specific occupational injuries (eg manual handling injuries). Indeed,
the case for demonstrating the economic value of OSH investments and interventions is growing
across academic, public policy and industry arenas.6 However, the value of OSH investments is by its
very nature multifaceted, with indices used to measure value extending across objective measures (eg
turnover, absence) and subjective measures (eg employee attitudes).7

It is well recognised that quantifying benefits is far more difficult than quantifying economic costs.8

While the inputs in terms of time, resources and so on are usually clearly identifiable, the outputs are
not always so readily measurable, particularly given some of the inherently subjective, less tangible
outcomes associated with investments in health and safety.9 However, it is clear not only that these
‘intangibles’ (eg employee attitudes) are an important part of an employee’s experience of work, but
also that they may have an impact on ‘bottom line’ costs; associations have been demonstrated
between attitudes (such as job satisfaction) and physical and psychological health, performance and
turnover, and objectively recorded safety events.10–12

1.1.2 The evaluation of OSH management – employee outcomes
While there has traditionally been a focus on demonstrating the effectiveness and economic value of
OSH management and interventions,13 as well as, more recently, OSH management systems,14 far less
research has focused on employee outcomes of OSH management. The limited research available has
generally focused on the theories of ‘social exchange’15,16 and ‘perceived organisational support’.17

Together, these theories suggest that employees’ perception of their treatment by their employer
influences their behaviour and attitudes to work. Where employees feel that they are treated favourably
by their organisation, they will in turn ‘reciprocate’ with more positive work behaviours and attitudes. 

Perceived organisational support has been found to have a positive influence on safety attitudes and
behaviours.18,19 A recent study found that management commitment to safety was related to a number
of employee attitudes, including job satisfaction, organisational commitment and intention to quit.
Other work has considered how safety climate perceptions are linked to employee outcomes,
including organisational commitment, intention to quit and job involvement.20 This research suggests
that where employees feel their organisation ‘cares’ for them, including where they have positive
views on the management of their health and safety, this may foster safer working practices and have
a positive impact on employees’ attitudes. However, all this research was conducted within specific
industries, meaning that wider generalisations cannot necessarily be made.

Another employee outcome of interest is health and wellbeing. Very little research has been conducted
into the impact of health and safety management on health and wellbeing, but it has been suggested
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that stress and anxiety may play a role in the incidence of safety failures and accidents.21–23 In
addition, general health has been found to be a mediator between organisational variables and
occupational accidents,24 with a further study suggesting a link between psychological health and self-
reported workplace errors.25 However, as with the research examining safety and employee attitudes,
most of the above research was conducted within one industry, with no research exclusively
positioning OSH management as a predictor variable for general employee health and wellbeing.
Furthermore, no research to date has examined how OSH management influences employees’ health
and wellbeing.

1.1.3 OSH management and corporate social responsibility
The doctrine of corporate social responsibility (CSR) requires that organisations be held to account
for the social and ethical consequences of their actions by a variety of stakeholders.26 This obviously
includes social and moral obligations in the employment of staff as well as wider issues concerning
the organisation’s impact on the community and the environment, and its relations with consumers
and suppliers.27 An important aspect of CSR in relation to the management of staff is the obligation
of employers to provide their staff with a clean and safe working environment;27 this makes OSH
management an integral part of the wider CSR movement. 

The question as to why organisations should become more socially responsible has often been
addressed in research terms, through studies examining the links between CSR and organisational
performance, and in particular financial performance.28 Authors have argued that adopting CSR
principles affects an organisation’s financial performance both unfavourably, with the costs of CSR
activities putting companies at an economic disadvantage,29 and favourably, with the costs associated
with CSR being outweighed by the economic benefits associated with more positive employee
attitudes and increased productivity.30,31

Other research has extended beyond a simple analysis of the impact of CSR on financial performance,
by considering possible wider employee outcomes. For example, some authors have argued that the
CSR principles of effective human resource and OSH management will lead to increased employee
morale and reduced staff turnover, both of which will favourably affect bottom-line costs associated
with recruitment and training.27 Other work, looking at the closely allied construct of corporate
citizenship, has found evidence for an association between citizenship and employees’ commitment to
the organisation.32,33 Such work suggests that this association may in part explain associations also
found with business performance, through the possible impact of increased commitment on lower
absenteeism and staff turnover, as well as more positive role behaviours.32,33

The CSR and corporate citizenship literature reviewed above suggests that in general there may be
links between a humanistic orientation towards employees (among other stakeholders) and economic
advantages for the organisation and better employee attitudes. It is also suggested that such improved
employee attitudes may have commensurate ‘indirect’ economic benefits through reduced costs
associated with absence and turnover. A desire to provide a clean and safe working environment (the
central tenet of OSH management) is viewed as part of CSR, and to this end it can be argued that
investments in health and safety driven by ethical and moral motives may have a favourable impact
on both employers and employees. This not only stands alone as a conceptual framework for the
investigation of OSH management on economic and employee outcomes, but also dovetails with the
literature on ‘perceived organisational support’, which broadly hypothesises similar outcomes.
However, as with this literature, research into CSR and specific health and safety outcomes appears
limited. Therefore, the present research builds on previous work by examining how an approach to
OSH management which is based on employee welfare concerns (ie ‘proactive’ OSH management) is
related to both improved organisational performance outcomes and better employee attitudes,
wellbeing and safety.

1.1.4 Models of OSH management and safety culture
While there is a wide range of safety culture measurement tools available to the practitioner, many of
these have specific developmental histories and are sector-specific. Furthermore, some authors have
argued that there is a lack of a unifying theoretical model underpinning these tools,34 and there have
been difficulties in replicating factor structures, even within the same industries, over time. This
suggests that current safety climate measures may be limited to particular industries or sample
populations.35

A further concern is that some safety climate measures may only be useful in detecting change over
time, so that a score on a climate facet is not necessarily meaningful in the absence of benchmarking
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or ‘norm’ information. Indeed, there is some degree of consensus in both academic and practitioner
literatures that to be useful, a safety culture model or assessment tool should not only identify what a
positive safety culture is, but should also provide guidance on how to improve.36 To counter some of
these problems, some authors have developed systematic methods which seek to identify the stage of
‘cultural maturity’ of the safety climate under measurement. In general, such methods attempt to
address the need for a normative framework describing what ‘positive’ and ‘negative’ safety cultures
are, as well as information on how organisations can improve their cultures and a tool to allow
comparison of cultures across organisations.36

The Safety Culture Maturity model,37 which was based on the maturity model concept in software
engineering, was developed to measure safety culture in the offshore oil and gas industry. This model
describes ten elements of safety culture (eg management commitment, communication and
participation), with five stages of cultural maturity in terms of safety: emerging, managing, involving,
co-operating, and continually improving. When published, this model was to be used as a framework
rather than a diagnostic tool, but it has since been used as a survey aid in research into air traffic
management.38

A second example of a staged or systematic model of safety culture is the framework developed by
Parker et al.,39 based upon Westrum’s typology of organisational cultures.40 This framework was
developed from interviews with executives in the oil and gas industry, and identifies five levels of
safety culture: pathological, reactive, calculative, proactive and generative. The aim of this framework
was to allow organisations to identify their own safety culture. It has been tested recently for its
internal reliability,36 although it remains untested in terms of its validity as a predictor of
organisational safety outcomes. 

Both of these examples of systematic or staged models for the determination of organisational safety
culture build on previous safety culture measurement models by recognising that organisations may
show not only inter-organisational differences in terms of their stage of safety culture development,
but also intra-organisational differences across different safety culture facets. Furthermore, such
models also provide information about what characterises the most desirable stages of positive
safety culture and how to facilitate a stepped change through the stages of cultural maturity.
However, both of these models were developed within one particular industrial sector, and it may be
of only limited use to try to generalise their safety climate themes across industries and sample
populations.35

The method used in this research to discriminate between organisations on the basis of their
approach to OSH management is a further staged safety framework known as the Continuous
Improvement Cycle (CIC) model.41 This framework was designed to be used by practitioners as a
strategic tool to determine how organisations, groups or individuals could be categorised by their
view on health and safety, with the aim of helping them move on to the next level and improve their
health and safety performance. The CIC model is like other systematic safety culture and cultural
maturity models, in that it is based on the idea that organisations can be categorised into stages of
development according to their approach to OSH management. The model identifies three main
stages: those that are ‘yet to be fully engaged’, those that are simply ‘compliers’, and those that are
more proactive, described as ‘very good’. Figure 1 illustrates how moving between these three
categories can be viewed as ‘climbing the OSH mountain’.
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The model identifies a number of drivers and indicators for discriminating between organisations on
the basis of their approach to OSH management. Table 1 explains the CIC model, outlining the
drivers, the characteristics that differentiate each level from the previous level, the problems
associated with each level, and what organisations at each level need to do to improve their OSH
approach.

This model shares with other systematic models the concept of a ‘staged’ approach to development of
OSH management and safety culture, in the sense that it identifies different levels of safety
management and defines how organisations can move between them. However, the primary reason
for choosing this model above others is that, unlike similar models, the CIC framework was designed
by practitioners and academics from a variety of industries, and therefore does not focus on any one
sector or sample population. Furthermore, the CIC model was not designed as a safety culture model,
but rather as a tool to evaluate how organisations approach OSH management; as a result, the focus
is perhaps wider in CIC than in models that are concerned solely with safety culture.

In research terms, the CIC model – like previous systematic models – has yet to be fully established in
the academic literature as a method of differentiating between organisations on the basis of their
approach to OSH management. This research aims to develop the CIC framework further to allow
the meaningful categorisation of organisations in terms of their OSH management, and to
demonstrate how OSH management is related to the organisational and employee outcomes outlined
above.

1.2 The present study
This study used the CIC framework to categorise organisations on the basis of their approach to
OSH management, using data from semi-structured interviews. The CIC categories were then
examined for their associations with both organisational (objective or economic) and employee
(attitudinal and wellbeing) outcomes, using data from an employee survey. This study therefore
extends the previous research in a number of ways. Firstly, it adds to the literature on both ‘perceived
organisational support’ and safety culture by examining the impact of a staged model of OSH
management on both ‘objective’ organisational attitudes and ‘subjective’ employee attitudes, health
and wellbeing. Secondly, it builds on earlier work by combining these outcomes with an investigation
of how the chosen approach to safety is related to safety climate perceptions. Thirdly, it considers
how an organisation’s approach to OSH is related to outcomes across different organisational sizes,
economic sectors (ie public and private) and industrial sectors, allowing inter- and intra-sector and
size comparisons. 

1.3 Objectives
The objectives of this research were to:

1 examine the relationship between OSH activity in organisations and OSH outcomes, both
organisational (eg absence, turnover) and employee-related (eg employee attitudes, health and
wellbeing, and safety climate perceptions) 

2 undertake comparisons between organisations of different sizes, economic sector and industrial
sector to understand how these characteristics affect OSH management and organisational culture
and performance

3 conduct in-depth, qualitative case study investigations in organisations, detailing OSH activity and
associated outcomes for the organisation and its employees

4 identify examples of OSH best practice in organisations and how they benefit business
performance.

1.4 Research approach
A number of methods were employed for this research, with both quantitative and qualitative
approaches represented. At an organisational level, organisations were asked to allow members of
their staff to participate in a number of stakeholder interviews, as well as to provide performance
data (eg accident statistics and absence figures). At an individual level, employees in participating
organisations were asked to complete a questionnaire. 

1.5 Report format
This report takes the following format:

Section 2 – Methods and analytical approach
Section 3 – Results: sample profile and descriptive statistics 
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Section 4 – Results: size and sector comparisons
Section 5 – Results: comparisons by OSH approach
Section 6 – Results: case-study examples – intra-industry comparisons
Section 7 – Results: stakeholder interviews
Section 8 – Results: expert panel – validation of findings
Section 9 – Discussion and recommendations 

The results are divided into a number of sections. The quantitative research findings are presented in
Sections 3–6, which together describe the findings of the employee survey and objective
organisational performance data analyses, along with the organisational case study comparisons.
Section 7 presents the findings from the organisational stakeholder interviews and best practice
examples.
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2 Method

2.1 Study design
The study employed a mixed-method cross-sectional design. The first part of the study consisted of a
series of structured interviews with key stakeholders in the participating organisations. The second
part of the study involved a survey of employees from these organisations. 

2.2 Sample
The study aimed to recruit 30 case study organisations across a variety of industries, with the sample
ideally splitting into equal numbers of small (< 50 staff), medium (50–250 staff) and large (> 250
staff) organisations. For the employee survey, the aim was to obtain a sample of 2,000 responses from
across the 30 case study organisations.

2.3 Recruitment of organisations
Organisations were recruited to the study using a purposive sampling strategy,42 which allowed
targeting of organisations across organisational sizes (small, medium and large) and industries, to
ensure that a wide range of organisations was represented in the final sample. The first stage of
recruitment was to publicise the study across a variety of media. This began with an initial press
release through the university’s public relations department. This was followed up with input to
health and safety publications and local radio. 

Following the general publicity of the research, a number of specific recruitment strategies were used: 

• Networks. A number of business networks distributed information via email to their members:
•• the IOSH Safety Sciences Group
•• the network of university health and safety advisers
•• the network of police health and safety advisers
•• the Staffordshire Business and Environment Network
•• the East Midlands Engineering Employers’ Federation.

• University business contacts. Organisations were approached which had previously participated in
health and safety-related research with Loughborough University. Personal business contacts of
the research team were asked whether their employing organisations (or clients’ organisations)
would be interested in participating in the research.

• Direct contact. Organisations were identified using the commercially available business database
‘Thompson Business Search Pro’, with a focus on Midlands-based organisations. Likely candidate
organisations were then approached directly using phone calls, emails or by letter.

These recruitment activities resulted in a total of 34 organisations agreeing to participate. However,
between initial agreement and the data collection phase, this total was reduced to 26 following the
withdrawal from the sample of eight organisations. Reasons for withdrawal included:

• loss of the key contact in the organisation – eg due to resignation or promotion 
• change in the organisation’s circumstances – eg management or departmental restructuring 
• OSH issues – eg a workplace fatality investigation leaving insufficient resources to co-ordinate the

project.

Following this reduction, a second wave of recruitment was undertaken using similar strategies. From
this, a further five organisations were recruited to the research sample.

2.4 Stakeholder interviews

2.4.1 Sample
The aim during the interviews was to employ a ‘triangulation’ approach, whereby a number of
different stakeholders from each participating organisation would be interviewed to gather different
opinions on its approach to OSH management. A key contact in each organisation was asked to
identify employees to be interviewed who collectively could represent three viewpoints on OSH
practice in the organisation:

• strategic health and safety, eg a senior manager or board representative
• operational health and safety, eg an OSH adviser or, where this was not possible, someone whose

role incorporates a substantial health and safety component
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• staff representation, eg a trade union representative or an employee who represents staff on a
health and safety committee.

The kind of personnel selected to participate in the structured interviews differed across organisations
and depended largely on the company’s size and structure, the nature of the industry, the positioning
of the OSH function and personnel, and the extent to which trade unions were recognised. In
practice, due to time constraints and the difficulty of releasing employees for interview, the smaller
organisations often identified only one person for interview. However, the triangulation approach was
followed where possible, and for the majority of organisations (particularly the medium and large
organisations), this proved successful.

2.4.2 Design of interview schedule
The interview was designed to ascertain the organisations’ approach to OSH management. The
interview needed to be structured to allow comparisons to be made across organisations, but
comprehensive enough to capture the diversity of the OSH challenges faced by different organisations
and their attempts to meet them.

Several sources informed the development of the interview schedule. One IOSH research report –
What practitioners do43 – and two guidance documents – Professionals in partnership44 and Systems
in focus45 – provided information on best practice for OSH professionals and management systems.
Best practice information on the websites of the Department of Trade and Industry and the Health
and Safety Executive (HSE) was also used. From these sources, a set of questions was prepared,
which were then grouped into ten themes:

• the background to the organisation’s OSH function and personnel
• the organisation’s attitudes towards OSH management
• the priorities of OSH management
• management commitment to OSH
• stakeholder involvement in OSH
• training and communication of OSH information
• future OSH improvements 
• OSH management systems
• monitoring of OSH activity
• auditing and benchmarking of OSH activity

Following the identification of the themes for the interview, best practice guidelines were consulted in
the development of the interview schedule. Bryman,46 in his discussion on social research methods,
outlines a number of considerations for the preparation of the schedule, and these informed how the
schedule was constructed. Firstly, the question themes were ordered to guide the flow of the
conversation (while recognising that this might change during the interview itself), with general
questions asked in the initial stages, leading to more specific and focused points towards the end of
the interview. Secondly, the questions were focused on gathering evidence on the topic areas, while
ensuring, through a combination of open and closed questions, that the information being gathered
was not too specific. Thirdly, the language used in the questions was relevant to the target audience,
but comprehensible to a wider audience. Fourthly, leading questions were avoided; and finally, basic
demographic information was collected on each interviewee so that responses could be put into
context. 

Based on the above recommendations, the draft schedule was developed and agreed by the research
team. Following this, the interview schedule was piloted on OSH professionals based at
Loughborough University; after a number of minor amendments, this led to the final version. The
interview schedule can be found in Appendix 1.

2.4.3 Interview protocol
All interviews with employees were conducted face-to-face by a member of the research team in the
employees’ place of work. All interviews were recorded using a digital dictaphone. Before each
interview, the interviewee was briefed by the researcher about the nature of the study and their
organisation’s role in the research. Interviewees were also asked for their permission to be recorded,
and briefed on issues regarding the confidentiality of the interview data, and their anonymity in the
feedback process. The time taken for the interviews ranged from 18 minutes to 1 hour 41 minutes.
All interviews were transcribed using a professional transcription service.

18 Ward, Haslam and Haslam



2.5 Employee survey

2.5.1 Questionnaire development
The first stage in developing the questionnaire was to identify which measures were to be included.
Measures were chosen on the basis of their reliability and validity, with practical issues also
considered, such as length and readability. Consideration was also given to what factors might be
correlated with the study variables, which would therefore need to be controlled for in the analyses.
Such factors were included in the background information section at the beginning of the
questionnaire.

Once the questionnaire had been drafted and agreed by the research team, it was piloted on 10
volunteers. These volunteers were picked to provide a pilot sample that spanned different ages, both
sexes and a variety of different job types. The volunteers were asked to note how long the
questionnaire took to complete, as well as any comments they had about its content or layout.
Following this feedback process, a few minor changes were made to the questionnaire before it was
rolled out across the participating organisations. The questionnaire is reproduced in Appendix 2.

2.5.2 Questionnaire variables

2.5.2.1 Demographics
Participants were asked their age, sex, and how long they had worked in their current job and for the
organisation in total. Participants were also asked to identify their job type (full-time, part-time, job-
share, or fixed-term/casual), and whether they had supervisory or management responsibilities.
Finally, they were asked to give their ethnic or national origin using a free response format, the
answers to which were coded at the point of data entry.

In order to give some indication of their socio-economic status (SES), which is known to be correlated
with health outcomes,47 participants were asked to indicate their highest educational qualification and
their current full-time equivalent salary. Both of these questions gave participants a number of
possible responses, which were coded and combined to give an SES overall variable with a range of 2
to 13, with higher scores indicating higher SES (higher educational level and salary).

2.5.2.2 Job attitudes
Organisational commitment was measured using a nine-item scale developed by Cook and Wall.48

Participants were asked to rate each item using a seven-point Likert-type scale, where 1 = ‘strongly
disagree’ and 7 = ‘strongly agree’. This measure contained three subscales relating to ‘identification’,
‘involvement’ and ‘loyalty’, with these subscales summed to give an overall commitment score (with a
range of 9 to 63, and high scores indicating high commitment). This measure showed good internal
consistency (Cronbach’s alpha = 0.875). 

Job satisfaction was measured using a three-item scale taken from the Michigan Organizational
Assessment Questionnaire.49 Participants were asked to respond on a seven-point Likert scale, where
1 = ‘strongly disagree’ and 7 = ‘strongly agree’. The scale was scored by averaging the responses, with
a possible range of 1 to 7, with high scores indicating high levels of job satisfaction. Reliability was
good for this scale (α = 0.873).

Intention to quit was measured using another scale from the Michigan Organizational Assessment
Questionnaire.49 This three-item scale was split into two sections, with the first item asking
participants to answer the question ‘How likely is it that you will actively look for a new job in the
next year?’ using a seven-point Likert scale, where 1 = ‘not at all likely’ and 7 = ‘extremely likely’.
The next two questions asked respondents to rate the extent to which they agree with two statements,
using a different seven-point Likert scale, where 1 = ‘strongly disagree’ and 7 = ‘strongly agree’. The
measure was scored by calculating the average response across the three items, with a possible range
of 1 to 7; high scores indicate a strong intention to leave the job (α = 0.875). 

Intrinsic job motivation was measured using a six-item scale developed by Warr et al.50 to assess ‘the
degree to which a person wants to work well in his or her job in order to achieve intrinsic
satisfaction’. Responses are given to each statement using a seven-point Likert scale, where 1 =
‘strongly disagree’ and 7 = ‘strongly agree’. Responses were summed to produce a score for the
measure, with a range of 6 to 42, with high scores equating to high intrinsic job motivation. This
measure also showed good internal consistency (α = 0.803).
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2.5.2.3 Absenteeism and performance
Self-reported absence and performance were measured using a number of questions from the World
Health Organization’s Health and Work Performance Questionnaire (HPQ).51 In terms of absence,
participants were asked to report how many days they had missed due to problems with their
physical or mental health over the previous four weeks. Self-reported performance was assessed by
asking participants to rate their overall job performance over the previous four weeks using an 11-
point Likert scale, where 0 = worst performance and 10 = top performance.

2.5.2.4 Work-related ill health
This was assessed using questions from the HSE Labour Force Survey.1 Participants were asked two
questions relating to occupational illness. Firstly, respondents were asked whether over the previous
12 months they had suffered from an illness, disability, or other physical or mental problem that they
believed was caused or made worse by their job. This question encompassed the full range of possible
physical and mental work-related health problems. This question was coded as a dichotomous
categorical variable. Respondents were then asked how many illnesses they had experienced over the
past 12 months that they believed were caused or made worse by their job. This question is more
specific to work-related illness. This question was entered as a continuous variable. 

2.5.2.5 Health and wellbeing
Employee health and wellbeing was assessed using the SF-36 Health Survey, version 2.52 This measure
is one of the most widely used functional health surveys in health research,53 and has been found to
be a valid and reliable measure across both US and UK samples.54 The SF-36 addresses eight areas of
functioning and wellbeing, which together cover physical and mental health. For each dimension,
item scores are coded, summed and transformed into a scale from 0 (worst possible health state) to
100 (best possible health state). Reliabilities for the subscales used in this research were all high, with
alphas of 0.801 (general health), 0.847 (mental health) and 0.853 (vitality).

2.5.2.6 Safety climate
Safety climate was measured using the short-form version of the Safety Climate Assessment.55 This
18-item measure assesses the ‘tangible’ outputs of an organisation’s safety culture, for example how
employees may ‘perceive and describe the importance given to safety issues... and how local
arrangements seem to reflect this’.56 The toolkit has been tested in multiple industries,57 making it
appropriate to use in research conducted across a variety of industries and occupational groups. The
question asked participants to rate the extent to which they agree with the 18 statements using a five-
point Likert scale, where 1 = ‘strongly disagree’ and 5 = ‘strongly agree’. The measure represents nine
dimensions of safety climate: 

1 management commitment – employees’ perceptions of management’s overt commitment to health
and safety issues

2 communication – the nature and efficiency of health and safety communications in the
organisation

3 priority of safety – the relative status of health and safety issues in the organisation
4 safety rules and procedures – respondents’ views on the efficacy and necessity of rules and procedures
5 supportive environment – the nature of the social environment at work, and the support for

health and safety derived from it
6 involvement – the extent to which safety is a focus for everyone, and all are involved
7 personal priorities and need for safety – the individual’s view of his or her own health and safety

management and the need to be safe
8 personal appreciation of risk – how individuals view the risk associated with work
9 physical work environment – individuals’ perception of the nature of the physical environment.

These nine dimensions were assessed by two items each. Following the approach advised by Cox and
Cheyne,55 the scores for each dimension were summed to produce a range from 2 to 10 per
dimension, and an overall safety climate score of 18–90, with higher scores equating to more positive
attitudes towards the safety climate. The inter-item correlations showed a moderate to good internal
consistency for each of the safety climate facets, with correlations ranging between 0.412 and 0.836,
with a mean correlation of 0.652.

2.5.3 Questionnaire distribution
The first stage in questionnaire distribution was to agree a target sample of staff with the key contact
from each of the participating organisations. This target sample was chosen in light of a number of
constraining factors, namely:
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• the organisation’s reasons for participation
• its organisational structure and geographical spread
• the number of surveys conducted over the previous year
• the practical considerations of including certain occupational groups (eg lone workers). 

The research team liaised with the contact from each organisation to identify the target sample within
these constraints. The researchers presented three options:

• to sample all staff
• to sample discrete groups of staff (eg a department, site or occupational group)
• to target a stratified and representative sample of staff from across the organisation. 

In practice, each of these options was employed across the 31 organisations, although in most small
organisations all staff were targeted, with the larger organisations tending to recommend discrete sites
or groups, or use a stratified sampling approach. 

All organisations were provided with questionnaire packs and asked to distribute them. Participants
were asked to complete the questionnaire and return it direct to Loughborough University using the
freepost envelope enclosed in the pack. This returns policy was used to reassure participants of the
anonymity of the process, as well as to underline the independent nature of the research. It also
removed the need for the participating organisations to collect the questionnaires. 

Several strategies were used to try to maximise response rates. Firstly, each organisation was encouraged
to publicise the project widely among its staff before the questionnaire was distributed. This was done
by email, newsletter or poster, and aimed to raise awareness of the project and the anticipated outcomes.
The research team was often involved in drafting publicity material for organisations, in order to
maintain the quality of information available to potential respondents. Secondly, key contacts in
organisations were asked to contact staff a few weeks after the questionnaires had been distributed to
encourage them to return them by reiterating the nature of the study and the importance of their
contribution. The issue of response rates will be discussed further in Section 3.5.

2.6 Organisational performance outcomes
In addition to the interview and employee survey data, participating organisations were also asked to
provide information on a number of performance, accidents and absence indices. This allows an
examination of more objective performance outcomes alongside the subjective data provided by the
employee survey. The organisations were asked to provide data on:

• profit margin – financial gain or excess of returns over outlays, measured as a percentage of
turnover

• staff turnover – the number of leavers over the previous 12 months as a percentage of total staff
• number of accidents reportable under the requirements of the Reporting of Injuries, Diseases and

Dangerous Occurrences Regulations 1995 over the previous 12 months
• number of non-reportable accidents over the previous 12 months
• total number of accidents
• number of days lost due to accident or injury over the previous 12 months
• number of days lost due to sickness absence over the previous 12 months.

2.7 Analysis

2.7.1 Qualitative analysis

2.7.1.1 Further development of the CIC framework
The main aim of this stage of the analysis was to develop the CIC41 further, in order to discriminate
between organisations on the basis of their approach to OSH. This framework describes three main
‘types’ of organisation – the ‘yet to be fully engaged’, the ‘complier’ and the ‘very good’. The last of
these categories identifies those organisations that are the most proactive in their approach to OSH
management.

The CIC framework was developed by the Continuous Improvement Programme Action Group,
which was established as part of the HSE’s ‘Securing health together’ strategy. The authors of the
framework initially intended it as a tool to help organisations with planning and implementing
positive changes to their OSH management. For this reason, while there are some key discriminating
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features for each category, the focus is understandably on the issues of OSH management for each
level, and how effort can be best channelled towards moving on to the next level. Furthermore, the
authors of the model acknowledge that the framework does not include issues of organisational
culture and management commitment, which were excluded as they were felt to be worthy of a
separate analysis.

In order to make fullest use of the rich dataset from the 78 stakeholder interviews, it was felt that an
initial analysis of the data would serve to supplement the CIC framework, by building on the initial
issues identified and developing a thorough model by which organisations could be distinguished on
the basis of their approach to OSH management, across the full range of OSH issues. 

This first stage of the qualitative analysis was therefore designed to identify themes from the
stakeholder interviews, which could be used as key indicators across the CIC categories. To do this,
the transcribed interview data were subjected to template analysis.58 This gives the researcher a
framework on which to structure the analysis; given that the interviews were designed to cover a
number of areas relating to OSH activity, the initial analysis proceeded using a template based on the
themes identified in the structured interview.

Template analysis allows the data to be thematically organised and analysed in hierarchies, which
may be defined before the analysis on the basis of theoretical reasoning or expectations. Template
analysis was considered to be the most appropriate means of analysing the data given the structured
approach of the stakeholder interviews, which asked questions based on industry best practice in
OSH management. However, template analysis is an iterative process, in which themes may emerge
from the data that change the template and the hierarchy, before the final template is ultimately
obtained.

A set of 10 key themes emerged from this template analysis. These were included as key indicators in
the framework, with evidence from the interviews assigned to these themes as a way of discriminating
between organisations. In addition, this analysis further developed the drivers for each category, with
evidence again taken from the interview data. Because the focus in this research was on developing
the framework as a discriminating tool, the ‘issues’ and ‘needs to get to the next level’ for each
category were not further explored in the interview or the analysis.

The full list of drivers, themes and key indicators is given in the results section (see Section 7).

2.7.1.2 Categorisation of the organisations using the new CIC framework
The second stage of the analysis involved discriminating between the organisations on the basis of the
augmented CIC framework. The interview transcripts for each organisation were re-examined and
reviewed to identify evidence for the key OSH indicators and drivers, allowing their categorisation
according to the three approaches to OSH management outlined in the CIC model.

In practical terms, the categorisation process highlighted that few organisations fitted exactly into one
CIC category. The interviews sometimes revealed OSH management characteristics that spanned all
three categories. However, a pragmatic approach was taken, whereby an organisation was assigned to
that category for which there was the most evidence. Two members of the research team
independently categorised the organisations before reviewing their results and reaching a consensus
on the final categorisation.

2.7.2 Quantitative analysis
The data from the questionnaires were entered into SPSS (Statistical Package for the Social Sciences),
version 13. The data were screened to identify any outliers and data entry errors. This was followed
by a number of tests to assess normality, homogeneity of variance and other key assumptions of
parametic statistics. Reliability for the main study variables was assessed using Cronbach’s alpha. The
results of these assessments are reported individually in the description of each study variable (see
Section 2.5.2). Descriptive statistics for the data were then produced, followed by a set of correlations
between the main study variables to identify key covariates for the main analysis.

The data were then interpreted with reference to the main research questions. The organisational
performance and employee variables were first compared by economic sector and organisational size.
A further set of analyses was then run to establish whether there were differences in organisational
and employee outcomes between organisations in different industrial sectors.

22 Ward, Haslam and Haslam



The analysis then proceeded with an examination of the principal research question – whether a
proactive approach to OSH management is associated with benefits for both employers and
employees. The organisational performance data and the employee outcomes of organisations in each
of the three categories of OSH approach were compared.

In order to determine whether sector, size and the approach to OSH management are related to
differences in employee outcomes, three MANCOVA analyses were conducted. This test allows
differences in a number of outcome variables to be tested simultaneously, while controlling for the
effects of potential confounding variables (covariates). From the correlation matrix a number of
confounding variables were identified, and these were controlled for in order to ensure that any
results were significant over and above the effects of the potential covariates. For example, does a
proactive OSH approach result in differences in employee wellbeing over and above the effects of
socio-economic status?

The analysis of differences in organisational and employee outcomes between different industrial
sectors included a series of t-tests to establish whether such differences were statistically significant.

The sample included a wide range of organisational sizes, so all organisational performance data (eg
accident and absence figures) were expressed in per capita terms (eg total sickness absence over 12
months per employee). These data were analysed using a series of t-tests to establish whether
differences between organisations were related to their sector, size or approach to OSH management.
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3 Results: sample profile and descriptive statistics

3.1 Section rationale
This section provides a detailed description of the project sample and the main study variables, as
well as an exploration of the relationships between these variables to establish covariates for the
analyses in the subsequent sections. 

3.2 Overall sample 
A total of 31 organisations participated in this research. The sample is represented by organisations
in the small (n = 9), medium (n = 12) and large (n = 10) categories, and across a wide range of
industrial sectors. Table 2 lists the organisations by size, with information about the general nature of
their business.

Figures 2–4 illustrate the split of the overall sample in terms of size, economic sector and industrial
sector. For ease of interpretation, SIC codes (see Appendix 3) were used to classify the organisations
by industrial sector. The sample includes a good spread of organisations across the spectrum of sizes
and sectors. 

3.3 Stakeholder interview sample
Structured interviews were conducted across the 31 participating organisations, with 78 employees
interviewed in total. The interview sample comprised 35 senior managers, 27 staff with operational
OSH responsibility and 16 trade union or staff representatives.
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3.4 Organisational outcomes sample
All organisations were asked to provide data on organisational level performance, accident and
absence levels. Thirty organisations provided these data, equating to a response rate of 97 per cent. 

3.5 Survey sample
A total of 2,067 employees from the participating organisations completed the questionnaire.
Analysis of the demographic information yielded the following data:

• the average age of the sample was 43 years
• 61 per cent of respondents were male, 38 per cent female and 1 per cent did not give their sex
• the average length of respondents’ current employment was 5 years 10 months, and the average

length of service with their current employer 8 years 9 months
• 78 per cent of respondents were in permanent full-time employment, 11 per cent in permanent

part-time employment, 3 per cent worked in a job-share arrangement, and 6 per cent were
employed on fixed-term contracts or on a casual basis (2 per cent did not specify)

• 90 per cent of respondents described themselves as being from the UK, while 4 per cent reported
‘other’ national origins (including Asian, African and other European) and 6 per cent did not
report their national origin.

Respondents’ SES was gauged using questions about their highest educational qualification and their
salary. The education question provided the following information:

• 5 per cent of respondents reported no formal educational qualifications
• 6 per cent had qualifications equating to the Certificate of Secondary Education or GCSE grades D–G
• 5 per cent had O Levels or GCSEs at grades A*–C
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• 14 per cent were qualified to A Level standard
• 13 per cent had vocational qualifications
• 27 per cent had a bachelor’s degree or equivalent qualification
• 12 per cent had postgraduate qualifications.

When asked about their salary:

• 31 per cent earned less than £18,720 per year
• 34 per cent earned between £18,720 and £28,080
• 35 per cent earned more than £28,080.

A total of 8,071 questionnaires were distributed, so the response rate was 26 per cent across the
sample, but this figure hides noticeable variations in response rates between organisations. Response
rates also varied by economic and industrial sector, and by organisational size. Figures 5–7 illustrate
the breakdown of responses by industrial sector (defined by SIC code), economic sector (public and
private) and size (small, medium and large). 

The survey sample was represented well in the property development, renting and business activities,
public administration and defence, and education sectors. The other sectors make up the remainder of
the sample responses. There was also a reasonable mix of public and private sector organisations.
Large organisations dominate in terms of organisational size, but this is perhaps to be expected given
that more questionnaires were distributed in these organisations.
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The overall response rate may have been affected by ‘survey fatigue’, as a number of key contacts
reported that the questionnaire for this project was one of a number that had been distributed over
the previous year in their organisations. Overexposure to the survey process is widely regarded as a
reason for people not responding,59 and recent experimental work has shown that multiple surveys do
appear to suppress response rates.60

3.6 Descriptive statistics 

3.6.1 Data screening
The data were first screened to check for input errors and outliers. The next stage was to check
assumptions of normality for the main study outcomes. Five of the SF-36 subscales were found to be
skewed and impervious to transformations, and were therefore dropped from the analysis. However,
the general health, mental health and vitality subscales were more normally distributed, so the
analyses proceeded using these three outcomes.

3.6.2 Descriptive statistics

3.6.2.1 Organisational outcomes
As outlined in Section 2.6, participating companies were asked to provide data on a number of
objective organisational performance indices:

• profit margin 
• staff turnover 
• number of reportable accidents over the previous 12 months
• number of non-reportable accidents over the previous 12 months
• total number of accidents
• number of days lost due to accident or injury over the previous 12 months
• number of days lost due to sickness absence over the previous 12 months.
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Table 3
Descriptive
statistics for
organisational
performance
outcomes

Organisational outcome Mean Standard deviation Sample size

Profit margin (%) 11.81 4.91 12

Staff turnover (%) 11.72 11.31 28

Reportable accidents per head 0.01 0.02 30

Non-reportable accidents per head 0.09 0.09 29

All accidents per head 0.10 0.10 29

Days lost per head due to accidents 0.18 0.32 25

Days of sickness absence per head 4.51 3.29 22



Table 3 displays the descriptive statistics for the organisational performance outcomes, expressed as
explained in Section 2.6 per head of staff.

3.6.2.2 Employee outcomes
As outlined above, the employee survey measured a number of outcomes. Table 4 details the
descriptive statistics for the main survey outcomes.

3.6.3 Establishing covariates
The second stage of the preliminary analysis of the employee data was to correlate the demographic
and organisational level variables with the main study variables in order to ascertain which should be
controlled for as covariates in the final set of analyses. To do this, a series of bivariate correlations
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Employee outcome Mean Standard deviation Sample size

Health and wellbeing (range 0–100; higher scores = better health)

General health 72.13 19.15 2023

Mental health 74.79 17.45 2025

Vitality 58.39 19.73 2028

Safety climate (range 2–10; higher scores = more positive culture)

Management commitment 7.13 2.08 2045

Communication 7.16 1.96 2040

Priority of safety 7.29 2.06 2042

Safety rules and procedures 6.62 1.98 2043

Supportive environment 7.49 1.76 2040

Involvement 6.71 2.06 2035

Personal priorities/need for safety 7.11 1.70 2038

Personal appreciation of risk 6.86 2.11 2040

Physical work environment 6.45 1.77 2035

Job attitudes

Organisational commitment
(range 9–63; higher scores = higher
commitment)

46.30 9.22 2013

Job satisfaction
(range 1–7; higher scores = higher
satisfaction)

5.39 1.33 2048

Intention to quit
(range 1–7; higher scores = greater intention
to quit)

2.92 1.74 2043

Intrinsic job motivation
(range 6–42; higher scores = higher 
motivation)

35.06 4.73 2040

Performance measures

Overall performance
(range 0–10; higher scores = better
performance)

8.09 1.29 1998

Self-reported absence
(number of days per head)

0.49 2.69 1963

Self-reported work-related illness
(number of illnesses per head)

0.37 0.93 1521

Table 4
Descriptive

statistics for
employee survey

outcomes



was run between the organisational variables of economic sector, size and industrial sector (SIC code),
the individual variables of age, sex, length of employment in job and organisation, job hours, ethnic
or national origin, supervisory status, and socio-economic status, and the main study variables. The
full correlation matrix is shown in Appendix 4.

All of the variables tested revealed some degree of association with the study outcomes. Of the
individual level variables, age, sex, ethnic or national origin, length of employment in job and
organisation, job hours, supervisory status and socio-economic status were all associated with either
health and wellbeing, job attitudes or safety climate perceptions. Therefore, for all multivariate
analyses the following individual level covariates were controlled for:

• age
• sex
• length of employment in job and organisation
• job hours
• ethnicity or national origin
• supervisory status
• socio-economic status.

At the organisational level, economic sector, organisational size and industrial sector were also related
to the study variables. This suggests that across public and private sectors, organisational sizes and
industrial sectors there are important differences in health and wellbeing, organisational attitudes and
safety climate perceptions. These areas will now be considered in turn, with the next section
examining how these organisational variables affect the main study outcomes (eg health and
wellbeing).
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4 Results: size and sector comparisons

4.1 Section rationale
This section focuses on the influence of sector (economic and industrial) and organisational size on
organisational performance outcomes and subjective employee outcomes. It shows a number of
analyses aimed at establishing how organisations of different sectors and sizes varied in their objective
outcomes such as accident and absence rates, as well as staff attitudes, safety climate perceptions and
health and wellbeing. This will serve not only as a descriptive account of the project data, but will
also inform the final analysis by suggesting how these differences could be statistically controlled for
when considering whether a proactive approach to management is associated with benefits for
employers and employees alike.

4.2 Do organisational and employee level outcomes differ between public and 
private sectors?
The first set of analyses examined how the organisational and employee outcomes varied between the
public and private sector organisations in the sample. 

4.2.1 Organisational outcomes 
A series of t-tests was run to compare how the economic sector affected organisational performance,
accident and absence indices. No significant differences between the public and private sectors were
found for any of the organisational variables. These findings are summarised in Table 5.

4.2.2 Employee outcomes
The next stage of analysis involved the comparison of employee outcomes (eg job satisfaction, safety
climate perceptions) between public and private sectors. As described in Section 2, the method of
analysis used to address this question was a MANCOVA. This method allowed the comparison of
each employee outcome to be conducted simultaneously within one analysis, while controlling for
other variables that might influence the outcomes under scrutiny. In this instance it would help to
answer the question of whether employees in public sector organisations report more positive
organisational attitudes than those in the private sector, over and above the impact of covariates such
as length of employment and supervisory status. 

In addition to the above test, the first of the work-related illness questions asked in the employee
survey – whether the employee had suffered an illness, disability, or other physical or mental
problem that they believed was caused or made worse by their job – was examined using a chi-
square test, to establish whether the frequency of those answering ‘yes’ and ‘no’ differed significantly
across sectors.

In terms of the MANCOVA, the multivariate test showed a significant effect of sector on the
employee outcomes, F (20, 1098) = 5.047, p < 0.001. The test of between subject effects revealed a
number of significant differences between the public and private sector organisations, a summary of
which is illustrated in Table 6.

Organisational outcome t df p
Economic sector mean scores

Public Private

Staff turnover (%) 0.654 26 NS* 13.78 10.75

Reportable accidents (per head) –0.847 28 NS 0.01 0.02

Non-reportable accidents (per
head)

–1.603 26.65 NS 0.06 0.10

All accidents (per head) –1.832 26.98 NS 0.06 0.12

Days lost per head to accident 
or injury

–1.453 21.163 NS 0.08 0.24

Days lost per head to sickness
absence

1.105 20 NS 5.53 3.93

* NS = not significant

Table 5
Organisational

performance
outcomes by

economic sector



Table 6 shows a number of differences between the public and private sectors across the survey
outcomes. The public sector organisations reported lower health scores for vitality only – no
significant differences were reported for general or mental health. Public sector employees reported
lower safety climate perceptions across all nine facets compared with private sector employees. There
were no significant differences in terms of organisational and job attitudes between the sectors. In
terms of self-reported performance outcomes, only the work-related illness variable proved
significant, with employees in public sector organisations reporting more work-related illnesses per
head over the previous 12 months.

Figures 8–10 illustrate the significant differences between the sectors in terms of health and wellbeing,
safety climate perceptions and self-reported work-related illness.

The final chi-square test to determine whether there were significantly different numbers reporting an
illness, disability, or other physical or mental problem that they believed was caused or made worse
by their job showed a significant difference on the basis of sector: χ2 (1, n = 2028) = 39.283 (1), 
p < 0.001. Figure 11 illustrates that more employees in the public sector report an illness, physical or
mental health problem that they believe was caused or made worse by work.
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Table 6
Employee
outcomes by
economic sector

Employee outcome* F df p
Economic sector mean scores

Public Private

Health and wellbeing

General health 3.486 1 NS 75.27 70.50

Mental health 3.298 1 NS 78.04 73.05

Vitality 9.987 1 <0.01 62.80 55.01

Safety climate

Management commitment 20.043 1 <0.001 7.57 6.71

Communication 13.103 1 <0.001 7.55 6.70

Priority of safety 49.882 1 <0.001 7.86 6.70

Safety rules and procedures 18.275 1 <0.001 6.92 6.30

Supportive environment 11.974 1 <0.001 8.02 7.02

Involvement 5.916 1 <0.05 7.30 6.17

Personal priorities/need for safety 6.760 1 <0.01 7.61 6.67

Personal appreciation of risk 46.214 1 <0.001 7.38 6.39

Physical work environment 17.329 1 <0.001 6.72 6.10

Job attitudes

Organisational commitment 1.962 1 NS 47.33 45.44

Job satisfaction 0.791 1 NS 5.46 5.30

Intention to quit 0.571 1 NS 2.79 3.02

Intrinsic job motivation 0.063 1 NS 35.39 35.23

Performance measures

Overall performance 0.392 1 NS 8.06 8.03

Self-reported absence 0.060 1 NS 0.20 0.41

Self-reported work-related illness 8.939 1 <0.01 0.22 0.43

* See Table 4 for detailed definitions of the outcomes
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4.3 Does organisational size affect organisational and employee outcomes?
The second set of analyses examined how the organisational and employee outcomes varied between
organisations according to their size.

Because fewer survey responses were received from small and medium-sized organisations (192 small;
320 medium) than from large organisations (1,555), it was decided to combine the responses from
the small and medium organisations to create a ‘small/medium’ group. Therefore, the analysis of the
employee outcomes proceeded using two categories. In order to maintain equivalence across the
analyses, the organisational outcomes were also compared across small/medium and large
organisation groupings.

4.3.1 Organisational outcomes 
A series of t-tests was run to compare how organisational size was related to the performance,
accident and absence indices measured in the study. Table 7 outlines the results of these analyses.
Only one of the organisational performance indicators showed a significant difference between
small/medium and large organisations. Large organisations reported an average staff absence per head
of over twice that of small/medium organisations. Figure 12 illustrates this significant finding. There
were no significant differences in any of the other organisational outcomes between small/medium
and large organisations.

4.3.2 Employee outcomes
The next analysis compared the employee survey outcomes by organisational size. To do this, a
further MANCOVA analysis was conducted to determine whether the employee outcomes differed
between small/medium and large organisations. The multivariate test showed that organisational size
has a significant effect on the employee outcomes: F (20, 1098) = 2.829, p < 0.001. The test of between
subject effects revealed a number of significant differences between the small/medium and large
organisations, a summary of which is illustrated in Table 8.

As for sector, the between subject effects of the MANCOVA revealed a number of significant
differences between employees in small/medium and large organisations. Employees from larger
organisations reported significantly higher levels of mental health and vitality compared with
employees from SMEs. This suggests that working in larger organisations may promote better mental
health and lower levels of fatigue.

The picture on safety climate was slightly different. For three of the climate perception facets there
were significant differences between small/medium and large organisations, with employees in large
organisations reporting poorer safety climate perceptions. It seems that in larger organisations
employees felt that safety rules and procedures were less important or necessary, felt less involved in
the process of OSH management, and identified working safely as less of a personal priority than
those in smaller organisations.
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Organisational outcome t df p
Mean scores by organisational size

Small/medium Large

Profit margin (%) 0.623 10 NS* 12.33 10.23

Staff turnover (%) 0.039 26 NS 11.78 11.59

Reportable accidents (per head) 0.079 28 NS 0.01 0.01

Non-reportable accidents (per
head)

1.110 26.04 NS 0.10 0.07

All accidents (per head) 1.139 26.29 NS 0.11 0.08

Days lost per head to accident 
or injury

0.308 23 NS 0.20 0.15

Days lost per head to sickness
absence

2.976 20 <0.01 3.16 6.87

* NS = not significant

Table 7
Organisational

performance
outcomes by size

of organisation



As far as organisational and job attitudes were concerned, the only significant difference was in
intention to quit the organisation. Employees in larger organisations reported less desire to leave their
job and the organisation.

Lastly, with respect to the self-reported performance measures, the only significant difference between
the groups was in work-related illness. Employees in small/medium organisations reported a higher
number of work-related illnesses per head over the previous 12 months than those in larger
organisations. Figures 13–16 illustrate the significant differences in the employee outcomes between
small/medium and large organisations.

The final analysis was a chi-square test to determine how often employees reported experiencing an
illness, disability, physical or mental health problem that had been caused or made worse by their job
in small/medium and large organisations. The test showed no significant difference between
organisational sizes for this criterion.

4.4 Are there differences in organisational and employee outcomes between 
industries?
The last organisational variable to be considered is the industrial sector. Organisational outcomes
could not be statistically compared due to the small number of cases (organisations) within each
comparison group (industries). Therefore, the analysis proceeded with a series of t-tests to examine
how each of the industries are different across employee outcomes only. To illustrate the differences
between industries in the employee variables, the following sections will detail the analyses of how
organisations across industrial sectors compare in terms of health and wellbeing outcomes, general
safety climate perceptions, organisational commitment and self-reported overall performance. 

4.4.1 Health and wellbeing 
The first employee outcome analysed was health and wellbeing, with 28 t-tests run to establish how
the industries differed across the three health and wellbeing subscales. Tables 9–11 outline the results
of these analyses, while Figure 17 shows the differences between the industries in terms of general
health, mental health and vitality.
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The analyses of the health and wellbeing outcomes highlight a number of differences between
industries. General health displayed the most consistency across industrial sectors, with only two
significant differences found. Employees in public administration and defence showed lower levels of
general health when compared with employees in both construction and property development,
renting and business activities sectors.

The greatest number of differences between industrial sectors was in mental health. Employees
from the property development, renting and business activities sector reported the best levels of
mental health, which were significantly higher than those in the manufacturing, public
administration and defence, education, and other community, social and personal service activities
sectors. Construction workers reported the second best levels of mental health, which were
significantly greater than those in the public administration and defence, and other community
social and personal service activities sectors. Employees in the electricity, gas and water sector
reported the third highest levels of mental health, which were also significantly higher than those in
the public administration and defence, and other community, social, and personal service activities
sectors, as well as education.

36 Ward, Haslam and Haslam

Employee outcome* F df p
Mean scores by organisational size

Public Private

Health and wellbeing

General health 2.017 1 NS 71.22 73.01

Mental health 7.282 1 <0.01 71.54 76.06

Vitality 5.972 1 <0.05 54.43 59.41

Safety climate

Management commitment 1.468 1 NS 7.30 7.08

Communication 0.171 1 NS 7.18 7.08

Priority of safety 0.667 1 NS 7.38 7.23

Safety rules and procedures 6.527 1 <0.05 6.87 6.54

Supportive environment 0.899 1 NS 7.57 7.48

Involvement 7.100 1 <0.01 6.96 6.66

Personal priorities/need for safety 8.614 1 <0.01 7.40 7.07

Personal appreciation of risk 1.454 1 NS 6.62 6.89

Physical work environment 2.167 1 NS 6.58 6.36

Job attitudes

Organisational commitment 1.100 1 NS 45.40 46.49

Job satisfaction 1.256 1 NS 5.29 5.38

Intention to quit 3.921 1 <0.05 3.21 2.91

Intrinsic job motivation 1.147 1 NS 35.38 35.29

Performance measures

Overall performance 0.110 1 NS 8.09 8.04

Self-reported absence 1.256 1 NS 0.46 0.29

Self-reported work-related illness 27.816 1 <0.001 0.62 0.28

* See Table 4 for detailed definitions of the outcomes

Table 8
Employee

outcomes by
organisation size
(small/medium vs

large)
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results for
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Vitality also showed differences in the inter-sector comparisons. As with mental health, employees in
the property development, renting and business activities sector reported the highest levels of vitality,
and similar significant differences were found between this sector and manufacturing, public
administration and defence, education, and other community, social, and personal service activities.
Unlike with mental health, employees in the electricity, gas and water sector showed the next highest
levels of vitality, but again similar significant differences were found, with employees in this sector
reporting higher vitality than those in the public administration and defence, education and other
community, social, and personal service activities sectors, as well as health and social work. No
significant differences were found between the other industries.

4.4.2 Safety climate 
Before considering the differences in safety climate, it was necessary to reach an average of the scores
on the nine facets. A further set of t-tests was run to analyse the differences between the industrial
sectors. Table 12 summarises the results of the t-tests and Figure 18 details how the industries differed
in terms of average levels of safety climate perceptions.

Across the nine safety climate facets, employees in the construction industry reported the most positive
climate perceptions, which were significantly higher than those in manufacturing, property development,
renting and business activities, public administration and defence, education and other community social
and personal service activities. Employees in the electricity, gas and water sector showed the second
highest safety climate scores, which were significantly higher than those in manufacturing, public
administration and defence, education, and other community, social, and personal service activities. 

The public administration and defence sector showed the lowest safety climate perceptions,
significantly lower than all the other sectors except for health and social work. Education was second
only to public administration and defence, with employees in this sector reporting safety climate
perceptions significantly lower than those in manufacturing, property development, renting and
business activities, and other community, social, and personal service activities. (See Table 12.)
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4.4.3 Organisational attitudes – organisational commitment 
In order to examine how industries differ in organisational attitudes, organisational commitment was
identified as an exemplar, and a further set of t-tests was run to analyse the differences between the
industrial sectors. Figure 19 illustrates how the industries differed in organisational commitment
scores. 

Table 13 summarises the results of the t-test analyses. As with safety climate, it was found that
workers in the construction sector reported the highest levels of organisational commitment.
However, this was found to be significantly higher only than the public administration and defence
sector. Electricity, gas and water sector employees reported the second highest levels of commitment
to their organisation, and this was found to be significantly higher than in manufacturing, property
development, renting and business activities, public administration and defence, education, and other
community, social, and personal service activities. 

Workers in the property development, renting and business activities sector were also found to be
significantly more committed to their organisations than those in the public administration and
defence sector. As with safety climate, public administration and defence workers showed the lowest
organisational commitment, with significantly lower levels than all but three sectors (electricity, gas
and water; health and social work; and education).

4.4.4 Employee performance outcomes – overall performance 
In order to examine how industries differ in employee performance outcomes, a set of t-tests was run
to analyse the differences between the industrial sectors in terms of employees’ self-reported overall
performance. Figure 20 shows how self-reported overall performance assessments (over the previous
four weeks) differed across industrial sectors.

Table 14 describes the results of the analyses. Fewer differences were found for self-reported
performance than for the other variables analysed. Workers from the construction industry rated
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Table 14
Overall
performance – 
t-test results for
industrial sector
comparisons
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themselves as the highest performers, with significant differences found between their scores and
those from the electricity, gas and water, property development, renting and business activities, public
administration and defence, and education sectors. Manufacturing workers were second in self-rated
performance and their scores were found to be significantly higher than those in education. 

4.5 Summary of sector, size and industry comparisons 
This section has illustrated how differences in both organisational and employee outcomes are evident
across economic and industrial sectors, and different organisational sizes. Although the correlations
for organisational performance outcomes were quite modest, one significant effect was found: large
organisations reported higher levels of sickness absence per employee over the previous 12 months
than small/medium organisations. With employee outcomes, there was a wide range of evidence for
differences in health and wellbeing, safety climate perceptions and self-reported work-related illness
across public and private sectors and organisation sizes. 

Specifically, public sector workers reported lower levels of vitality, less positive safety climate
perceptions and organisational attitudes, and more work-related illness than those in the private
sector. A more interesting picture emerged for organisational size. Employees in large organisations
reported better mental health and vitality, as well as lower intentions to quit and numbers of work-
related illness, than those in smaller organisations. However, employees in larger organisations also
reported less positive safety climate perceptions compared with those in smaller organisations. 

One result which seemed somewhat contradictory involves absence and work-related illness in large
organisations. The results showed that, while large organisations reported significantly higher absence
rates per employee at the organisational level, at an individual level employees in large organisations
reported less work-related illness than those in small/medium organisations. It is possible that this
apparent contradiction is due to the provision of more wide-ranging sickness management policies
and procedures in larger organisations. Small organisations are less likely to provide comprehensive
sickness absence pay, thus encouraging staff to come into work when they might otherwise have
stayed at home. This may have the dual effect of both increasing the incidence of work-related ill
health (through employees working when not fit to do so) but conversely reducing the level of
sickness absence.

It is clear that employees in different industries report varying levels of health and wellbeing, safety
climate perceptions, organisational attitudes and self-reported performance. In particular, employees
in the construction, property development, renting and business activities, and electricity, gas and
water sectors seemed to report consistently higher levels across a number of employee outcomes,
compared to those in other sectors. This is interesting, as these sectors make up the bulk of the
private sector employee survey respondents, thus helping to explain the differences found between the
public and private sector analyses detailed above. In particular, construction workers scored highest
on four out of the six employee outcomes, with higher levels of general health and organisational
commitment, as well as the most positive safety climate perceptions and top-rated overall self-
reported performance. Employees from the electricity, gas and water, and property development,
renting and business activities sectors also consistently reported organisational and safety attitudes
and levels of health and wellbeing that were in the top half of the sector rankings. The health and
social work, education and public administration and defence sectors all reported consistently lower
averages across the employee outcomes. 

It is important to understand these differences between industrial sectors both in the context of this
research – where they clearly need to be controlled for when considering the effect of OSH
approaches in different industries – and also more widely for their implications for future research
examining the impact of health and safety on both safety-related and non-safety outcomes. This issue
will be considered in more detail in Section 9. 

The next section will focus on how the approach to OSH management, as determined by the
Continuous Improvement Model, is related to organisational performance and employee outcomes.
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5 Results: organisational and employee outcomes of
the organisational approach to OSH management

5.1 Section rationale
This section considers how an organisation’s approach to OSH management affects its performance –
in accidents and absence figures – at an organisational level and the health and wellbeing, safety
climate perceptions, organisational attitudes and self-reported performance at an employee level. It
outlines the results of the analyses of the organisational and employee outcomes to determine whether
being more proactive in OSH management is associated with commensurate benefits for both
employers and employees.

5.2 Categorisation of organisations by OSH approach
As described in Section 2.7.1, the organisations were categorised according to their approach to OSH
management on the basis of the drivers and key indicators outlined in the CIC model, which had been
further developed as part of the template analysis of the stakeholder interview data. From the qualitative
descriptions of the organisations’ approach to OSH management given by the stakeholders, each
organisation was categorised as ‘yet to be fully engaged’, ‘complier’ or ‘very good’. A detailed account of
this categorisation process is provided in Section 7, along with information from the interviews themselves. 

Figure 21 shows the breakdown of the participating organisations by their CIC categorisation. It
shows that there is a reasonable spread of organisations across the three categories: five organisations
were categorised as ‘yet to be fully engaged’, with 13 organisations each in the ‘complier’ and ‘very
good’ categories. Following the categorisation process, the organisational and employee data were
analysed to establish whether a proactive approach to OSH management is associated with benefits
for both employers and their staff. 

The categorisation process revealed an unequal split in numbers of employee survey responses across
the three categories – see Figure 22. The disproportionately low number of survey responses from
organisations categorised as ‘yet to be fully engaged’ makes comparisons with the other categories
statistically difficult to interpret, so it was decided to group the ‘yet to be fully engaged’ and
‘complier’ categories together. This would still allow a comparison between broadly proactive and
broadly reactive organisations, while ensuring that the analysis is statistically sound. 

Following the strategy adopted in the previous section, in order to maintain equivalence in analytical
approach, the organisational performance data from ‘yet to be fully engaged’ and ‘complier’
organisations were combined and compared with those from the ‘very good’ organisations.

5.3 Organisational outcomes
The first set of analyses in this section concerned the organisational performance outcomes. A series
of t-tests were run to determine whether there were differences between the ‘yet to be fully
engaged/complier’ and ‘very good’ organisations in the objective performance indices. Table 15 details
the results of the t-tests.

Figure 21
Participating
organisations by
CIC category
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There were no significant differences between the ‘yet to be fully engaged/complier’ and ‘very good’
categories on any of the organisational performance outcomes measured here. However, there were
some interesting non-significant trends across the three CIC categories that are worthy of discussion.
Figures 23–29 display the mean values of the performance outcomes by CIC category.

The means across the three categories suggest that an organisation’s profit margin may be affected by
its approach to OSH management, with an increasing positive trend across the three CIC categories.
However, the relationship between OSH management approach and staff turnover appears to be
more complex, although this may be due to the fact that the organisations in the ‘very good’ category
were in sectors that tend to have more transient workforces. 

While there were no significant differences in accident statistics between the groups, the mean values
of the three categories show that in organisations ‘yet to be fully engaged’, employees have more
reportable and non-reportable accidents than organisations in the other two CIC categories. There is
also a demonstrable downward trend in numbers of reportable accidents and days lost due to
accidents from ‘yet to be fully engaged’ to ‘very good’ organisations.

Total sickness absence reveals an interesting pattern across the three CIC categories, with the ‘yet to
be fully engaged’ organisations reporting far less absence than the ‘complier’ and ‘very good’ ones.
This will be discussed in greater depth later, but it is probable that this result is due to the lack of
sickness absence policies, particularly sick pay, in some of the ‘yet to be fully engaged’ organisations.

Figure 22
Survey responses
by CIC category

Table 15
Organisational

outcomes by CIC
category
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Very
Good

Complier

YTBFE 

Organisational outcome t df p

Mean scores for CIC category

YTBFE/
complier

Very good

Profit margin (%) 0.906 10 NS* 10.71 13.34

Staff turnover (%) 1.223 26 NS 9.64 14.95

Reportable accidents (per head) 0.814 28 NS 0.02 0.01

Non-reportable accidents (per
head)

0.321 26.23 NS 0.09 0.08

All accidents (per head) 0.602 25.35 NS 0.11 0.09

Days lost per head to accident 
or injury

0.804 23 NS 0.23 0.12

Days lost per head to sickness
absence

–0.460 20 NS 4.21 4.87

* NS = not significant



Figure 23
Profit margin (as
percentage of
turnover) by CIC
category

Figure 24
Staff turnover (as
percentage of total
staff) by CIC
category
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Number of

reportable injuries
per head by CIC

category

Figure 26
Number of non-

reportable injuries
per head by CIC

category
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Figure 27
Total number of
accidents per head
by CIC category

Figure 28
Number of days
lost due to
accidents per head
by CIC category



5.4 Employee outcomes
The next stage of analysis involved the comparison of employee survey outcomes (eg job satisfaction,
safety climate perceptions) between organisations categorised as ‘yet to be fully engaged/complier’
and ‘very good’. To do this, a further MANCOVA analysis was conducted, with the covariates held
constant to control for their effects on the employee outcomes. In addition, to examine whether
organisations across CIC categories differed in terms of the number of employees reporting an illness,
disability, or other physical or mental problem that they believed was caused or made worse by their
job, a chi-square test was conducted.

The multivariate test showed that the approach to OSH management had a significant effect on
employee outcomes: F (20, 1097) = 7.526, p < 0.001. The test of between subject effects revealed a
number of significant differences between ‘yet to be fully engaged/complier’ and ‘very good’
organisations, a summary of which is presented in Table 16. Figures 30–33 illustrate the significant
results.

As can be seen from the between subject results, significant differences were found between CIC
categories in safety climate perceptions and in two of the organisational attitudes in the predicted
directions. ‘Very good’ organisations were found to have a more positive safety climate in eight of the
nine climate facets. 

Employees in organisations with more proactive OSH management are more committed to their
organisation and show greater satisfaction with their job than employees in ‘yet to be fully
engaged/complier’ organisations. However, there was one significant result in the self-reported
performance outcomes that contradicted predictions. Incidence of self-reported work-related illness
was found to be very slightly higher per head in the ‘very good’ organisations than in other
organisations. No significant differences were found between the ‘yet to be fully engaged/complier’
and ‘very good’ organisations in any of the three health and wellbeing outcomes.

A chi-square test was conducted to establish whether there were significant differences between the
categories in numbers of employees reporting an illness, disability, or other physical or mental problem
that they believed was caused or made worse by their job. This test found no significant differences.

Figure 29
Total sickness

absence per head
by CIC category
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5.5 What predicts health and wellbeing at an employee level?
Following the analysis of the effect of OSH approach on employee outcomes, the relationship
between health and wellbeing and individual safety and organisational attitudes was examined.
Analyses at the individual level examine the relationships between organisational attitudes, safety
climate perceptions and reported health and wellbeing. In essence, this analysis considered how an
employee’s perceptions of their job, their organisation and its approach to safety were related to their
self-rated health. 

Figure 34 summarises how these variables are interrelated. Initially, a cross-level analysis of the data
was undertaken, whereby an organisational variable was assessed for its impact on individual
employee outcomes. Subsequently, the focus was limited to the individual level, with an examination
of how individuals’ own organisational attitudes and safety climate perceptions affect their health and
wellbeing.

This involved a series of three regression analyses. These regressions tested the relationships between
individuals’ attitudes towards their organisation and job and their safety climate perceptions on the

Table 16
Employee
outcomes by CIC
category
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Employee outcome* F df p

Mean scores by CIC category

YTBFE/
Complier

Very good

Health and wellbeing

General health 0.236 1 NS 73.54 71.69

Mental health 1.179 1 NS 75.89 74.75

Vitality 3.682 1 NS 59.25 57.94

Safety climate

Management commitment 41.053 1 <0.001 6.98 7.31

Communication 54.514 1 <0.001 6.93 7.32

Priority of safety 71.002 1 <0.001 7.10 7.44

Safety rules and procedures 0.189 1 NS 6.71 6.44

Supportive environment 35.914 1 <0.001 7.45 7.55

Involvement 17.893 1 <0.001 6.69 6.71

Personal priorities/need for safety 20.571 1 <0.001 7.09 7.15

Personal appreciation of risk 38.155 1 <0.001 6.81 6.91

Physical work environment 65.337 1 <0.001 6.19 6.67

Job attitudes

Organisational commitment 8.217 1 <0.01 46.17 46.55

Job satisfaction 12.517 1 <0.001 5.29 5.48

Intention to quit 0.911 1 NS 2.95 2.87

Intrinsic job motivation 1.810 1 NS 35.50 35.04

Performance measures

Overall performance 0.168 1 NS 8.00 8.09

Self-reported absence 0.021 1 NS 0.31 0.32

Self-reported work-related illness 5.803 1 <0.05 0.33 0.34

* See Table 4 for detailed definitions of the outcomes



Figure 30
Safety climate
facets by CIC

category

Figure 31
Organisational

commitment
scores by CIC

category
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Figure 32
Job satisfaction
scores by CIC
category

Figure 33
Self-reported
work-related illness
by CIC category
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one hand, and the three health and wellbeing outcomes of general health, mental health and vitality
on the other. For each regression analysis, the control variables used for the previous analysis were
entered as the first step, with organisational and job attitudes entered at step two, and safety climate
perceptions at step three. 

Table 17 displays the results of the regression analyses. Each of the three health indices is associated
positively with at least one organisational attitude and safety climate perception. The relationships
between the health outcomes and the predictor variables are summarised in Figure 35. 

Self-reported general health was positively associated with both job satisfaction and personal
appreciation of risk. In other words, higher levels of general health were found where individuals
were more satisfied in their job and felt less at risk of a workplace accident (a higher personal
appreciation of risk).

Figure 34
Summary of the

levels of analysis in
the research

Table 17
Results of

regression analyses
for general health,
mental health and

vitality
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CIC categoryOrganisational level

Individual level
Health and
well being

Organisational/job
attitudes

Safety climate
perceptions

General health* Mental health† Vitality‡

β p β p β p

Job attitudes

Organisational commitment –0.110 NS –0.160 NS 0.190 NS

Job satisfaction 0.120 <0.01 0.319 <0.001 0.226 <0.001

Intention to quit –0.021 NS –0.980 <0.01 –0.280 NS

Intrinsic job motivation 0.000 NS –0.063 <0.05 –0.066 <0.01

Safety climate

Management commitment 0.040 NS –0.620 NS –0.034 NS

Communication 0.018 NS 0.042 NS 0.032 NS

Priority of safety –0.013 NS –0.810 <0.05 –0.016 NS

Safety rules and procedures –0.016 NS 0.049 <0.05 0.019 NS

Supportive environment –0.017 NS 0.105 <0.01 0.001 NS

Involvement –0.031 NS –0.018 NS 0.046 NS

Personal priorities / need for safety 0.017 NS –0.023 NS 0.003 NS

Personal appreciation of risk 0.335 <0.001 0.217 <0.001 0.292 <0.001

Physical work environment 0.000 NS 0.036 NS 0.079 <0.01

NS = not significant
* Final step of regression with covariates accounted for 18% of the variance in general health
† Final step of regression with covariates accounted for 30% of the variance in mental health
‡ Final step of regression with covariates accounted for 28% of the variance in vitality



Self-reported mental health was associated with a number of organisational attitudes and safety
climate perceptions in the predicted directions. Better mental health was reported by employees who
also reported greater job satisfaction, less intention to leave the organisation, more positive
perceptions of safety rules and procedures, a higher personal appreciation of risk and more support
for their ability to work safely. However, somewhat unexpectedly, mental health was better where
individuals reported lower intrinsic job motivation and prioritisation of safety.

Vitality was also found to be associated with organisational attitudes and safety climate perceptions.
Those employees reporting higher levels of vitality also reported higher job satisfaction, more positive
personal appreciation of risk and a better physical work environment. However, as with mental
health, lower levels of vitality were reported as job motivation increased.

5.7 Section summary 
From the analyses outlined in this section, it is clear that more proactive OSH management leads to
better safety climate perceptions and more positive attitudes towards safety and the organisation.
However, the association between proactive OSH management and health and wellbeing seems to be
more complex. The results presented here showed no significant relationship between health and
wellbeing and OSH management. However, at an individual level, those employees who were more
‘engaged’ with OSH issues reported better general and mental health and higher vitality levels. 

No significant relationship was found between OSH management style and organisational
performance indicators. However, some interesting trends emerged, which suggest that a more
proactive OSH approach may be related to fewer accidents, fewer days lost through accidents and a
better profit margin. 

Figure 35
Summary of the
regression analyses
for general health,
mental health and
vitality
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6 Results: case study examples – intra-industry 
comparisons

6.1 Section rationale
The results outlined in the previous section show that across economic and industrial sectors and
organisational size, a proactive approach to OSH management is associated with benefits in terms of
safety climate and organisational attitudes. However, while at an individual level health and wellbeing
is related to safety climate and organisational attitudes, it would appear that the impact of a
proactive OSH approach on average levels of health and wellbeing is limited. A possible reason for
this is the focus of this research in examining OSH approach across economic and industrial sectors,
and organisations of different sizes. This may serve to obscure patterns within industry, where
organisations – employing a similar demographic cross-section of staff who work under similar
conditions and within similar physical and cultural constraints – may differ in general employee
outcomes, but more specifically health and wellbeing, as a result of their approach to OSH
management.

With this in mind, this section will consider two intra-industry case study examples. Each case study
will compare two organisations of similar size and from the same industrial classification, to establish
whether the CIC categorisation process might be a useful discriminating tool within industries. 

6.2 Case study 1

6.2.1 Brief description of case study organisations
The two organisations in this case study are large public sector organisations working in the public
administration and defence industry. Company A employs approximately 2,600 staff and returned
189 survey responses. Company B employs approximately 850 staff and returned 88 survey
responses. Company A was categorised as a ‘complier’ and Company B as ‘very good’.

6.2.2 Organisational outcomes
Table 18 details the organisational outcomes comparable across the two case study companies from
the data they provided. Because they are public sector organisations, profit margin information was
not collected. In addition, company B did not provide staff turnover or total sickness absence figures,
so these are omitted from the analyses.

The ‘very good’ organisation appears to show better performance on accident figures than the
‘complier’ organisation, except that, interestingly, it has a higher number of days lost due to accidents
per head. However, this may be due to the very physical nature of the principal occupation in
company B.

6.2.3 Employee outcomes
A series of t-tests was undertaken to compare the average scores across the employee outcomes. The
two companies’ scores were compared for the health and wellbeing measures, safety climate
perceptions, organisational and job attitudes, and the self-reported performance measures.

Table 19 shows the results of the t-tests. Employees in the ‘very good’ organisation reported higher
levels of health and wellbeing across all three subscales, and more positive safety climate perceptions
in eight out of nine climate facets. Additionally, employees in the more proactive organisation
reported less sickness absence during the four weeks preceding the survey. Figures 36–39 illustrate the
significant differences between companies A and B.

Table 18
Comparison of
organisational

outcomes between
case study

companies A and B
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Non-reportable
accidents 

(per head)

Reportable
accidents

(per head)

All accidents
(per head)

Days lost due to
accidents 

(per head)

Company A 0.08 0.018 0.10 0.24

Company B 0.06 0.01 0.07 0.41



Table 19
Comparison of
employee
outcomes between
case study
companies A and B
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Employee outcome* F df p

Mean scores

Company A
(complier)

Company B
(very good)

Health and wellbeing

General health –3.845 208 <0.001 67.73 76.70

Mental health –2.982 269 <0.01 69.62 77.04

Vitality –4.792 208 <0.001 48.71 61.22

Safety climate

Management commitment –7.898 275 <0.001 5.40 7.55

Communication –9.183 273 <0.001 5.58 7.71

Priority of safety –11.384 271 <0.001 5.02 7.93

Safety rules and procedures 1.196 274 NS 5.98 5.69

Supportive environment –8.321 199 <0.001 6.09 7.76

Involvement –7.974 272 <0.001 5.22 6.99

Personal priorities/need for safety –5.890 274 <0.001 6.00 7.25

Personal appreciation of risk –7.549 274 <0.001 5.15 6.92

Physical work environment –9.275 194 <0.001 4.60 6.48

Job attitudes

Organisational commitment –4.456 228 <0.001 42.56 47.86

Job satisfaction –3.647 228 <0.001 4.94 5.56

Intention to quit 1.639 274 NS 2.88 2.51

Intrinsic job motivation –0.604 272 NS 34.79 35.15

Performance measures

Overall performance –1.482 271 NS 7.82 8.07

Self-reported absence 3.143 184 <0.01 0.70 0.00

Self-reported work-related illness 0.941 236 NS 0.52 0.39

* See Table 4 for detailed definitions of the outcomes
NS = not significant
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Figure 36
General health,

mental health and
vitality scores for

case study
companies A and B

Figure 37
Safety climate

scores for case
study companies A

and B (significant
results only)
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Figure 38
Intention to quit
scores for case
study companies A
and B

Figure 39
Intrinsic job
motivation scores
for case study
companies A and B

2.3

2.4

2.5

2.6

2.7

2.8

2.9

3.0

Company B
‘Very good’

Company A
‘Complier’

Tu
rn

ov
er

 in
te

nt
io

n 
sc

or
e

34.6

34.7

34.8

34.9

35

35.1

35.2

Company B
‘Very good’

Company A
‘Complier’

In
tr

in
si

c 
jo

b 
m

ot
iv

at
io

n 
sc

or
e



6.3 Case study 2

6.3.1 Brief description of case-study organisations
The two organisations in this case study are medium-sized manufacturing companies involved in the
processing of materials. Company C employs 63 staff and returned 15 survey responses. Company D
employs 105 staff and returned 19 survey responses. Company C was categorised as ‘yet to be fully
engaged’ and company D was a ‘very good’ organisation.

6.3.2 Organisational outcomes
Table 20 details the organisational outcomes comparable across the two companies from the data
they provided. Total sickness absence data were not available for company C and therefore could not
be compared. 

From this simple comparison it can be concluded that the ‘very good’ organisation shows higher
profit, lower staff turnover, fewer accidents per staff member across all accident figures, and lower
overall sickness absence.

6.3.3 Employee outcomes
A series of t-tests was undertaken to compare the average scores across the employee outcomes. The
two companies’ scores were compared on the health and wellbeing measures, safety climate
perceptions, organisational and job attitudes, and self-reported performance measures.
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Table 21 shows the results of the t-tests. As can be seen from the table, the ‘very good’ company (D)
had results in the predicted directions across health and wellbeing, safety climate perceptions, and
organisational attitudes. Employees in Company D reported significantly higher general health and
vitality, and higher scores in seven out of the nine safety climate facets. In addition, Company D’s
employees were significantly more committed to their employer and reported lower intentions to quit.
Figures 40–43 illustrate the significant differences between the companies in health and wellbeing,
safety climate and organisational attitude outcomes.

Table 21
Comparison of
employee
outcomes between
case study
companies C 
and D
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Employee outcome* F df p

Mean scores

Company C
(YTBFE)

Company D
(very good)

Health and wellbeing

General health 2.298 32 <0.05 65.27 78.79

Mental health 1.914 30 NS 64.64 76.67

Vitality 2.110 32 <0.05 52.50 65.79

Safety climate

Management commitment 2.501 32 <0.05 6.73 8.10

Communication 2.215 31 <0.05 7.07 8.33

Priority of safety 1.585 20 NS 7.33 8.21

Safety rules and procedures 2.929 32 <0.01 6.20 8.05

Supportive environment 2.321 32 <0.05 7.67 8.74

Involvement 0.847 31 NS 7.27 7.83

Personal priorities/need for safety 2.117 32 <0.05 6.73 7.89

Personal appreciation of risk 2.052 32 <0.05 6.87 8.16

Physical work environment 2.873 32 <0.01 6.60 7.84

Job attitudes

Organisational commitment 2.174 22 <0.05 43.33 50.26

Job satisfaction 1.432 32 NS 4.80 5.58

Intention to quit –2.619 19 <0.05 3.77 2.14

Intrinsic job motivation –0.167 31 NS 35.28 35.05

Performance measures

Overall performance 0.630 32 NS 8.20 8.42

Self-reported absence –0.717 32 NS 0.33 0.10

Self-reported work-related illness n/a† – – – –

* See Table 4 for detailed definitions of the outcomes
† Not calculated
NS = not significant
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Safety climate
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6.4 Summary of intra-industry comparisons
From these case studies, it would appear that when comparisons are made between organisations in
the same industry, employees from organisations with a more proactive approach to OSH
management generally report not only more positive safety climate perceptions and organisational
attitudes, but also seem to experience better health and wellbeing. The implications of comparing
organisations’ OSH management within industrial sectors is discussed later in this report. 
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7 Results: qualitative analysis of stakeholder 
interviews

7.1 Section rationale
This section describes the qualitative analysis of the stakeholder interviews. These interviews were
based on a semi-structured interview format, which covered a number of areas relating to OSH policy
and procedures. The data from these interviews were analysed to develop the CIC model, before
subsequently being used for categorising organisations by their approach to OSH management.

7.2 Categorisation of organisations using the CIC model
As described in Section 2, the qualitative analysis began with a template analysis of the interviews,
which informed the further development of the CIC model. Table 22 outlines the final set of drivers,
themes and key indicators identified from the template analysis. These will be explored further in the
next section, where evidence from the interviews will be provided to support their inclusion in the
model. As well as offering evidence for the drivers and themes used in the statistical analyses, this
section will provide some additional information about issues or problems experienced by
organisations in their management of health and safety. Furthermore, where cases of good practice
were identified in participating organisations, these will be highlighted in the final section.

Once the first stage of the analysis was complete, the second stage could proceed, with the
categorisation of each participating organisation according to the augmented CIC model. Table 23
shows the final list of organisations by size and CIC category. There was a good spread of organisations
across the varying approaches to OSH management; in particular, there were SMEs in all three
categories. However, there were no large organisations in the ‘yet to be fully engaged’ category.

7.3 CIC categorisation themes
The CIC framework was used to categorise participating organisations on the basis of their OSH
management as demonstrated by a series of key indicators concerning the OSH policies, procedures
and climate in the organisation. This section will describe how the categories can be distinguished
according to the drivers and key indicators. Given that stakeholders from most organisations
described indicators and drivers that spanned a number of categories, this descriptive analysis should
be interpreted as a guide to a ‘stereotypical’ organisation in each category. The main themes for each
category are illustrated using quotations from the stakeholder interviews.

7.3.1 The ‘yet to be fully engaged’ category

7.3.1.1 Drivers
The discriminating feature of drivers for this category was the focus on the economic outcomes of
health and safety failures. This was often expressed in terms of costs associated with insurance
premiums. The manager responsible for health and safety in a small manufacturing company
articulated this concern:

[It’s] the insurance aspect of claims, and fortunately we haven’t any claims against us at present,
but we have had in the past. Not many, but it does affect insurance premiums, so one of the big
drivers is we know premiums are going to go up every year no matter what, but our aim is
doing…. You know, [if] we’ve got zero claims against us, it helps in reducing the percentage
increase each year.

Other drivers for this category include the need to comply with the law and avoid interventions by
regulators. This was expressed particularly by smaller companies, as this OSH professional acting as
a consultant for another small manufacturing company summarises:

Legal compliance is a very key driver, and I suppose coupled with that the fear that if something
were to go wrong, that if we weren’t doing the things we should be doing, we could become
seriously at odds with the Health and Safety Executive, which might be very painful. It could be
very detrimental to the company. So I think the fundamental driver, whether we like it or not, is
fear and legislation.

The final key driver in this category was litigation and compensation payouts. An OSH manager
from a medium-sized construction company identified this as one of its main drivers:
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This sounds a bit disparaging to the directors, but since corporate manslaughter came in, you will
find that a lot of directors of companies now suddenly look into health and safety and want to
know all about health and safety because they don’t want to say ‘Good morning, judge’ and hear
a clanging door.

7.3.1.2 Integration of occupational health with safety
Organisations in this category seemed to have little focus on occupational health issues. This was
manifested by the acceptance that deleterious health effects were quite literally an ‘occupational
hazard’, as expressed by a manager at a small company in the community, social and personal service
activities industry:

You do get some that will get arthritis in their hands but there is not really much you can do to
stop that. If it is going to happen, it is going to happen, unfortunately.

The lack of awareness of occupational health issues was also evident from the disregard shown by
some organisations towards the negative health effects arising from the arrangement of work spaces.
The problem of managing the temperature in a medium-sized manufacturing company was discussed
by one staff representative:

In the past I’ve been in meetings where we’ve said... we have a floor plan and we say: ‘Right,
where are we going to put that?’ The manager will say: ‘Oh, it’ll fit in there.’ But they just put
one of my guys in between two furnaces where he’d have to work in boiling hot conditions.

Implicit in the integration of occupational health into health and safety policies and procedures, is the
need to assess, monitor and manage occupational health concerns proactively. Whilst some
organisations in this category described a simple lack of any activities or procedures involving
anticipating and managing potential negative health effects, other organisations did appear to have
policies and procedures in place, but they were neither enforced nor monitored. One senior manager
in a medium-sized company in the electricity, gas and water industry described its ‘minimalist’
approach to occupational health:

I don’t know of any health surveillance. I’ve seen it mentioned in some of the old safety, health
and environment files but I have not seen any real evidence.

A further indicator of the common approach to occupational health of organisations in this category
was the lack of sick pay for staff. Clearly, despite the possible negative implications – for employee
attitudes, performance and health – of a system which in effect encourages staff to go to work when

Table 23
Summary of

organisations by
size and CIC

category
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CIC category
Size of organisation

Small (< 50 staff) Medium (50–250 staff) Large (> 250 staff)

Yet to be fully
engaged

Hairdresser
School
Wind power developer

Asbestos management
company

Ceramics manufacturer

Complier

Biotechnology consultancy
Electronic components

manufacturer
Scaffolder

Construction company
Construction component

manufacturer
Electrical power supply

manufacturer
Polymer manufacturer
School
Waste recycling company

Facilities management
company (defence and
logistics)

Facilities management
company (nuclear)

Police force
Students’ union 

management company

Very good

Ceramics manufacturer
Dental practice
Site mixing company

Clay and synthetic additives
manufacturer

Housing association
Housing developer
Leisure centre

City council (North of
England)

City council (South East of
England)

Fire and rescue service
Further education college
Utility company
University



they are unwell, a number of small organisations reported the lack of remuneration for sickness
absence. A manager from the electricity, gas and water sector commented:

We don’t get paid sick pay. Yes, we don’t get paid sick pay. Even for long term you get statutory
sick pay.

A senior manager in an SME in the property development, renting and business activities sector also
outlined his approach to managing sickness absence:

I’ve got a great system: it’s called ‘don’t pay them sick pay’. And it works brilliantly [as] it halves... it’s
halved the amount of sickness that is declared in the rest of the business… so people don’t go that sick.

7.3.1.3 Management commitment and planning
While most organisations reported having some sort of OSH policy statement, the key issues in this
theme were the apparent lack of commitment to OSH management shown by senior managers, and
the lack of consideration given to OSH during business and planning decisions. 

Two of the smaller participating organisations both described how OSH was not regarded as
particularly important in the running of their businesses, and was therefore a low priority in their
decision-making processes. A project manager in a small company in the electricity, gas and water
industrial sector provided the following response to a question concerning the priority of OSH in
management decisions:

Very, very low priority if at all. I mean, I am not the director of the company. I am sure they
consider it. It’s a small company. There is only sort of eight of us; two of those are the company
directors. I am sure they know the legalities a lot more so have an opinion of it, but as far as I am
aware and as far as the other staff are aware I don’t think it’s.... It’s not a cornerstone for the
growth of the company. There isn’t a policy as I am aware and therefore I can’t sort of expand.

Another manifestation of lower commitment to OSH management was the ‘lip service’ paid to OSH
issues by organisations in this category. This was evident in a medium-sized company in the
electricity, gas and water industry, whose manager for health and safety described how the owners
regard the provision of OSH management as a ‘tick-box’ exercise:

The company who own us at the moment are very, very keen that we get the phraseology of this...
the right ticks in the boxes, if you know what I mean. So to have a safety manager in place is a
sellable commodity. That’s pretty much the way they run with it.

7.3.1.4 Monitoring and audit
For organisations in this category, monitoring and audit appeared to be minimal, and where present,
predominantly geared towards meeting statutory requirements. Some organisations reported no
demonstrable auditing procedures, and there was little attempt to learn from what limited monitoring
took place. This lack of a structured approach to even basic monitoring was articulated by a manager
from a medium-sized manufacturing company:

… as for the monitoring, not really. Not really. It’s something that isn’t done. There’s no
framework for that monitoring to be done.

7.3.1.5 OSH expertise
Access to OSH expertise in organisations in this category appeared to be limited. While some
organisations reporting on OSH expertise in this category were smaller, and therefore perhaps more
likely to suffer from lack of professional input, this certainly wasn’t the case for all small
organisations, some of whom reported hiring the services of outside safety consultancies. Indeed, the
lack of access to expertise was not limited to smaller organisations, with one senior manager in an
educational establishment reporting no in-house OSH specialists:

We don’t have an occupational health nurse but we have trained first aiders and we have a head
first aider.

The issue of expertise was articulated as a problem area for some smaller organisations in this
category. The manager of a small company in the community, social and personal service activities
industry described how she uses personal networks to get access to OSH information:
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…through the internet a lot of the time. One of the girls who works with us husband’s in charge
of most the health and safety in quite a big factory so he says: ‘You should be doing this’ or ‘You
should be doing that.’ So he helps us out quite a lot. It is generally through that.

It is clear that in terms of OSH expertise in organisations ‘yet to be fully engaged’, access may be
limited not just due to lack of interest in OSH issues, but also due to financial constraints or
problems associated with the lack of awareness as to how or where to seek OSH information.

7.3.1.6 OSH management systems
Management systems for health and safety in organisations in this category were either basic systems
which had fallen into disuse, or limited to accident books and risk assessments. An officer responsible
for health and safety in education described how the management of OSH was generally through
accident recording:

We record accidents and we’ve got accident books and we analyse the data but that’s it really.

The other situation highlighted by stakeholders was one in which basic policies and procedures were
in place, but there was no attempt to enforce or monitor them. A staff representative from the
education sector described how risk assessments were carried out but not necessarily used or updated:

There’s an issue that maybe the risk assessment then gets filed somewhere, and how much it is
then referred to or used and how much is an ongoing process or something that is just done once,
and then, I’m not saying forgotten about…. I’m sure people remember some of the things they’ve
done as part of that process but I’m not sure how these things are used on a day-to-day basis or
how the information gets communicated to new staff and that kind of thing.

7.3.1.7 OSH training and communication of information
Ensuring that staff are adequately trained in OSH issues and communicating OSH information
regularly are both clearly important in maintaining staff safety and nurturing a healthy attitude
towards OSH. Organisations in this category tended to describe very little information sharing. This
was evinced by the lack of regular or structured OSH communications, as described by a staff
representative from a medium-sized manufacturing company. When asked how general information
was communicated to staff, she replied:

Just through word of mouth, really…. It is just by word of mouth.

When asked whether there was any other means of communicating information, for example through
visual media (eg posters), she responded:

It’s not really given…. I suppose if someone wanted to see it they would have to ask for it. There’s
nothing like for everybody to read because [the health and safety manager] keeps all the… but if
somebody did purposely want to see something then, yeah, it would be available.

There was a similar lack of systematic training available or prescribed for staff in organisations in this
category. For example, a manager from a medium-sized manufacturing company described how very
little OSH training – either job-specific or general – had been made available to staff:

I’d say for us, there’s nothing set down if I’m honest; in health and safety there is nothing, there
was no action plan; there is nothing set out in objectives or targets, there’s nothing in place.

7.3.1.8 Safety climate
Staff in some organisations appeared to have a somewhat limited awareness of OSH issues, with
health and safety regarded as unimportant for their day-to-day work. This lack of ‘ownership’ of
health and safety was described by a manager responsible for health and safety in a company in the
electric, gas and water industry:

It’s when we get down to the people physically doing the job, that’s where we’ve got a bit less
commitment, I think, and a little less ownership. People aren’t that keen at the moment because
they’re busy – they’ve got a lot going on with the type of work they are doing.

Indeed, one of the defining features of safety climate in this category was the conflict between the
need to work safely and ‘getting the job done’. The priority of operational pressures was reported by
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stakeholders from a number of organisations. One middle manager from a manufacturing company
described how the requirement to meet production targets meant that staff sometimes felt that they
had to cut corners:

But the problem I get, if I’m honest, is I have to balance my production against my safety. Now,
I’m judged on my production... and as you know, sometimes good safety is not always well
received because it means sometimes you want to get everything done, and you want to rush it
all and cut corners but you have to do it properly. So there’s that little bit of resentment about
that. 

A manager from a small company in the electric, gas and water industry described how, although
staff were aware of OSH issues, they did not always change their behaviour:

As project managers, we do long distance driving. And we are driving tired, basically. For
example, yesterday I started driving at six o’clock [in the morning] and was driving for the
majority of the day and I got home, finished driving about eight o’clock in the evening, with a few
meetings in between, hour breaks. But that’s probably a typical day. That is probably once a
week, once every two weeks. So in terms of the driving health and safety things… people are
aware that it is dangerous to drive like that, but regardless we do it.

7.3.1.9 Stakeholder involvement
Organisations in this category tended to describe a general lack of stakeholder involvement in OSH
policies, procedures, decisions and planning. This was demonstrated in some organisations by a lack
of staff representatives, as reported by a senior manager from a medium-sized company in the
electric, gas and water industry:

The general workforce are communicated with; I wouldn’t necessarily say they’re consulted with.
I’m not sure that there’s that many people who belong to trade unions within [the company]. I
certainly don’t know of any staff representatives.”

In other organisations, the lack of stakeholder involvement was principally due to the highly
regulated nature of the industry in which they operated, as explained by a senior manager in a
medium-sized company in the property development, renting and business activities sector:

Do you know what, I don’t think they’re consulted at all, actually. And the reason they’re not
consulted is because we’re so closely… tightly regulated.

However, while stakeholder involvement in this organisation appeared to be minimal due to the
regulatory environment, a later comment indicated that the lack of consultation might be part of a
wider view about the benefits of having OSH influence from the ‘bottom up’. When asked about how
the views of staff might affect OSH management, the manager responded:

It is top down, it’s not driven from the bottom up. We don’t have trade unions in the business.
They are not frankly something that I would entertain as having, a body of individuals. It’s top
down.

7.3.2 The ‘complier’ category

7.3.2.1 Drivers
The drivers for this category shared some similarities with those of the previous category, but with an
increased concern for the moral necessity to provide a safe working environment for staff. The
managing director of a small company in the construction industry described how, for him, health
and safety matters were focused on costs combined with concerns for the welfare of his staff:

The key driver is the insurance and also you want everyone to go home at night. You don’t want
an accident. You don’t want a loss of reputation. Everyone needs to go home at the end of the
night.

Another key driver for organisations in this category was the need to manage health and safety
effectively to protect their reputation and image. This driver was very often expressed in terms of the
potential negative business impact of a poor health and safety record. The concerns about reputation
and image were linked to corporate social responsibility, which at this level focused primarily on the
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commercial benefits of being seen to be a socially responsible employer. A senior manager in a large
company within the property development, renting and business activities sector articulated these issues:

If you are in the business of delivering a service you need to be squeaky clean. Especially if you
are asked prior to joining someone: ‘How clean are you?’ and you either A choose to tell lies or B
tell the truth and don’t get work. And so every time something does go wrong it affects your
reputation and therefore you may not even be asked to tender, because of your reputation. You
may not even get to the point of being asked the question in writing because you haven’t been
asked in the first place. So there is some strong motivators there.

One further driver in this category was the need to reduce accidents. In this category, organisations
seemed to set realistic reduction targets. The manager responsible for health and safety in a medium-
sized manufacturing company described her company’s approach to accident reduction:

I don’t think you’ll ever get zero. But, you’ve still got to set some sort of target, which is what we
do… and we do that year in, year out. Let’s say we had 70 accidents last year, we want it down to
50 this year.

7.3.2.2 Integration of occupational health with safety
In the ‘complier’ category, organisations appeared to have a better awareness of the need to manage
occupational health issues, but stakeholder responses indicated that safety was still regarded as the
priority. Some organisations reported health surveillance procedures, but they appeared only to meet
the requirements of statutory regulations. Others reported that occupational health was regarded as
important, but that currently they hadn’t got the policies and procedures in place to manage it
effectively. This ad hoc approach to managing occupational health was outlined by a senior manager
in a large company in the property development, renting and business activities sector:

Occupational health is again on the top list; it just requires a strategy. Occupational health at the
moment is ad hoc – it’s done when we have to fulfil mandatory requirements…. We talk health
and safety when really we do safety. Health has been a poor relation to safety and quality in this
company currently, but it won’t be for long.

Organisations in this category were characterised by a reactive rather than proactive approach to
managing occupational health. Most organisations, across different sizes and industries, reported using
outsourced occupational health providers. This can inevitably create the impression that occupational
health is just a ‘bolt-on’ to safety, with the data from the management of work-related health not
necessarily used effectively by organisations. A senior manager from another large company within the
property development, renting and business activities sector described this problem:

If there’s a breakdown in the link somewhere, it is where perhaps existing information on
individuals regarding occupational health issues [isn’t] passed to ourselves.... But I think we need
to ensure that the line management team are receiving this news via HR, who is actually assessing
the risk accordingly to this person, the business risk. Check that link, check that process. See if it’s
there. My perception is that it is not.

7.3.2.3 Management commitment and planning
‘Complier’ organisations in general reported that managers were committed in principle to OSH
management. However, stakeholders from some organisations questioned whether senior managers who
expressed their commitment to OSH management actually understood what that meant, and whether
this commitment was being translated into practice. A health and safety officer in a large company in
the property development, renting and business activities sector articulated these concerns:

I think if I ask any of them, then they’ll be totally committed to health and safety. Yeah, I think
all the directors and senior management will say ‘Yes, we’re totally committed to it and we will
do what we need to do.’ If you ask them what they think that means – being totally committed –
I’m not sure they would be able to answer you. I don’t think they understand what it takes to get
[ISO] 9000, 14000, and 18000 and to keep that commitment ongoing…. They’ll show their
clients the certificate but they don’t really know what it means, I believe.

Other stakeholders described how the approach by senior management was committed but not
overzealous, with the focus on ensuring compliance. The health and safety manager from a medium-
sized manufacturing company described his company’s view on the level of OSH provision:
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I would say it’s committed but not over-zealous, is probably the way I would describe it. Being a
small company we try and do as much as we can, we try and stay within the law, but we don’t go
over the top, you know.... Obviously you’ve got financial restraints on what you are actually
doing, all the time, so it’s a [question of] need: if it’s absolutely needed it’s done, but if… we don’t
need it, then obviously we have to draw a line on whether it’s practical.

The final key issue in this theme is the positioning of OSH issues in the hierarchy of management
decision making or planning. Organisations in this category often expressed a concern about the
lower priority OSH management may take during planning or financial decisions. This was outlined
by a health and safety manager in the public administration and defence sector:

Health and safety can be one of those areas which is seen as not being included in management
systems. I think in the past it has been seen as something that causes issues rather than seeing it in
a proactive way.

7.3.2.4 Monitoring and audit
Organisations in the ‘complier’ category generally had basic monitoring and audit systems. These
systems often contained regular inspections, internal audit procedures and sometimes the use of
health and safety committees. An OSH professional acting as a consultant for a small manufacturing
company summarised his approach to monitoring OSH issues:

…weekly inspections – look at the more obvious things, access to fire extinguishers, open access
to fire exits, that fire exits are actually get-out able, they are not locked, they look for things that
could fall on people, trip hazards. The health and safety committee obviously is a monitoring
process in that we always discuss if there have been any accidents, and if there have been, then
what happened and what we can do to stop it happening again.

7.3.2.5 OSH expertise
Organisations in this category seemed to demonstrate better access to OSH expertise than those in the
preceding category, often reporting some sort of in-house provision with responsibility for (if not
professional qualifications in) health and safety. However, one of the distinguishing features of this
theme is the need for organisations to match the needs of the business with an appropriately staffed
OSH function. In the complier category some larger organisations described how the expertise was
not sufficient to meet the needs of delivering OSH management. A senior manager from the public
administrative and defence sector stated:

Too many people have health and safety as an additional responsibility. So if you take myself as
responsible for chairing our health and safety forum… that’s one of X number of responsibilities I
have. So it’s an additional responsibility. Health and safety links very, very closely to the
operational side but if we were to be more effective, there would be more people dedicated and
specialised in those roles as opposed to reasonable managers who are specialists in other areas
taking on that responsibility…. You can dedicate people to it much, much more than we do.

7.3.2.6 OSH management systems
Management systems for this category were often represented by informal collections of policies and
procedures. Most organisations across the sample reported having ‘systems’ which were not based on
structured ‘off-the-shelf’ packages, but rather on defined procedures for risk assessment, monitoring and
review. When asked about the management system in her school, this senior manager responded:

We have a mechanism where issues can be raised and brought to the attention for action to be
taken so, yeah, I think we do have one. Yeah, it’s formalised by…. I issued a guidance to all staff
on health and safety, on a good housekeeping guide of things that they should be doing and
notifying them of what the health and safety committee has agreed, what they are, who they are
and what action will be taken on health and safety issues.

7.3.2.7 OSH training and communication of information
Training in OSH and communication of general health and safety information for organisations in
this category was more structured and regular than for those in the ‘yet to be fully engaged’ category.
However, the OSH training made available to staff in ‘complier’ organisations tended to be embedded
in training in job competence, with less focus on specific training for health and safety. A manager
from a small manufacturing company described its structured approach to training, which was
focused on developing task-related competence:
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If somebody is asked to do a job that they’ve not done before, we have training matrices which
are in each area, and what that shows is who’s trained to be able to do a certain job. So if
somebody is going to be asked to do a job people will look at the... or their department
supervisors will look if they have done that role before. If not, then they will be given the specific
training to be able to do it. It might be only training of how to put something together, not
necessarily health and safety; there again, it might be something that they are using – specific
glues, or hot melt or anything like that – so they will obviously at that point be trained how to
use that piece of equipment before they are asked to use it.

Organisations in the ‘complier’ category reported basic systems for communicating health and safety
information to staff. When asked how his company disseminated information, the manager
responsible for health and safety from a manufacturing company described a number of means of
communication:

Well, either through their own manager’s team briefing... or it could be a notice on a notice board
or it could be part of a letter which goes out with their payslips, or it would be more likely it
would be through the monthly communications.

7.3.2.8 Resources
A significant issue in the ‘complier’ category was the allocation of resources to OSH management and
activities. It seems that OSH is not always prioritised in spending, but rather takes a back seat in
competition for resources. This was particularly acute in the public sector organisations, which
regularly identified funding as a continuing problem in health and safety management. For example, a
senior manager in education outlined that, while there is a buildings and maintenance budget
allocated, more specific OSH issues are not always given a priority:

The main thrust is teaching and learning and… we have a school development plan which has
various targets set as far as particularly teaching and learning [are concerned]. Health and safety
would come in unfortunately at a lower level as it’s not specifically included in the school
development plan... so it does come lower down the pecking order in that respect.

In private sector organisations, the issue of resources was also felt keenly, with OSH spending often
done in terms of ‘what is practicable’. The health and safety manager from a manufacturing company
summarised this view:

If it’s felt that we need a resource for health and safety then obviously it’s purchased. And we say
that’s against the backdrop of if it’s reasonable and practicable within the costs – you know, if
somebody comes along and says I want a guard on something and it’s going to cost £30,000,
you’re going to have to seriously consider whether you put the guard on or you get rid of the
machine.

7.3.2.9 Safety climate
In this category, organisations reported increased staff OSH awareness, but these reports were often
accompanied by concerns that this awareness is not always matched with compliance to standards
and procedures. This was highlighted by a staff representative from a medium-sized manufacturing
company, who described a situation in which the approach to OSH management had improved over
recent years, but staff were still sceptical and not necessarily following guidance. When asked about
the approach to OSH management in the company, he replied:

Extremely professional, to be honest with you. Since I’ve been here, I have never known them try
to cut a corner, from senior management. However, from a production point of view there are
certain members of staff which will always try to cut a corner to make a job go faster.

Another problem for organisations in this category is staff who do not accept responsibility for 
their own health and safety, and see OSH management as ‘someone else’s problem’, owned by
managers or OSH personnel. The director of a medium-sized manufacturing company articulated
this concern:

I think probably the biggest… improvement to be gained is getting this message over that we’re all
responsible for health and safety and this duty of care to each other. It is a difficult message to
drive home to people because no matter how much you try, people, for whatever reasons, do see
that it is a company problem.
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One further issue concerns the lack of management understanding of OSH issues in organisations in
this category. This was highlighted as a problem at both senior and middle or line management levels.
A director in a large company in the property development, renting and business activities sector,
expressed concerns that the OSH understanding at a senior management level was a stumbling block
to making improvements in the safety climate. When asked to describe what the level of awareness
was across the organisation, he responded:

I would think it’s fairly good, but there are some important people within the business who are
important roles in terms of being leaders in safety. And ironically those people, I don’t believe
their knowledge is fairly good like the rest of the organisation unfortunately, and therefore they
are a target audience.

The issue of management capability of middle and line managers was also raised. The director of
another large company in the property development, renting and business activities sector outlined his
belief that OSH specialists need to work with managers to improve understanding:

Yeah, I think we... I think it’s stifled, is probably the best word, where sometimes our line
managers, or maybe first line supervisors, are caught up in the doing, getting the job out, and I
think they need to have a lot broader awareness of safety issues, but that can only come by
education and the people best served to educate are some of the specialists.

7.3.2.10 Stakeholder involvement
The distinguishing feature for stakeholder involvement in this category was that staff seemed to be
increasingly invited to discuss OSH issues – perhaps via health and safety committees – and were
more involved in decisions. A typical response from a stakeholder regarding the use of health and
safety committees was by a health and safety manager in the manufacturing industry:

All the members on the health and safety committee apart from myself are part of the workforce.

It is clear from the interviews that the main means of involving staff was through staff
representatives, who could filter information up to management through committees, or through less
formal means. General consultation – by widespread distribution of new policies and procedures,
climate or opinion surveys and so on – was not a feature of this category. Another health and safety
manager in manufacturing was asked about the methods of communication and consultation for staff
within his company:

I mean the workforce are [consulted], but that’s sort of done via staff representatives usually. I am
not aware of the general consultation since I have been here.

7.3.3 The ‘very good’ category

7.3.3.1 Drivers
The key drivers for this category are predominantly associated with the desire to minimise the
possibility of accidents and injury, but additionally to realise the perceived benefits associated with a
proactive approach to OSH management. Organisations whose representatives described drivers in
this category often began by emphasising staff welfare as a paramount concern in the management of
health and safety. A site manager in a construction company voiced his belief in the genuine motives
behind the provision of OSH management:

A cynic would say profit, but I actually believe this company cares and there’s one thing I’d like to
say: it’s not just health and safety they’re interested in; it’s also the other one, welfare.

This issue was demonstrated consistently by representatives from organisations in the ‘very good’
category, and across public and private sectors. It was related to another of the drivers – corporate
social responsibility – and how organisations might not only wish to reduce the negative impact of
their activities upon local communities, but also to have a positive effect on them. The desire to
promote a positive working environment sometimes combined with a wider interest in community
relations, as outlined by a senior manager in a large organisation in the public and administrative and
defence sector:

Well we are in a risky business, so just being able to fulfil our business functions demands that we
approach health and safety responsibly. But we are also committed to having this healthy happy
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workforce, both in terms of the [company] and in terms of the county as a whole, where happy
and healthy are two of our six themes in terms of the county council. So health and safety is
health, safety and welfare.

The desire to reduce the negative impact on the environment was another theme identified. This
desire was shared by a number of organisations, but is summarised here by a director in the
education sector, who, while acknowledging the need to meet legislative requirements, widened this
out to issues about the environment and the organisational culture:

Going beyond legal compliance to [the] environment, sustainability and other cultural issues
about the way the organisation is are important drivers for us.

While a reduction in accidents was expressed as a motivator for ‘complier’ organisations, some
organisations in the ‘very good’ category described their aim as zero accidents. When asked what the
priority was for his construction company, a senior manager replied:

To have zero accidents. We do believe that. People should come to work in a safe environment
and that is our driver – a zero accident culture.

7.3.3.2 Integration of occupational health with safety
The integrated management of both safety and occupational health was one of the most important
themes in discriminating between organisations in the ‘complier’ and ‘very good’ categories. While
most organisations across the sample admitted that occupational health was often a poor relation to
safety, the majority of organisations in the ‘very good’ category reported positive and proactive
approaches to managing work-related health. This was manifested in a number of ways. Firstly,
organisations in this category seemed to provide a wide range of occupational health activities. This
was not limited to larger organisations with more resources; some of the smaller organisations said
that they used occupational health services both reactively and proactively, as described by a senior
manager from a company in the property development, renting and business activities sector:

We offer all staff access to our occupational health advisers. It may be a service that we use
because we refer individuals to occupational health. It may also be where the individuals
themselves say: ‘I’d like an appointment with...’. Now we use them for a whole range of things
from workplace risk assessments to flu jabs, if people want them.

This organisation also employs a part-time clinical psychologist to provide support for emotional
problems experienced by staff. The senior manager went on to describe how the organisation has
invested money in providing this service:

[A] clinical psychologist ... initially came in to do some stress awareness training for us: stress
awareness for managers so they could identify stressing in their staff. But then we extended it to
stress management for individuals. Coping with stress – so it was finding coping strategies if they
were wound up about something work-related or personal. What we found was that individuals
would have liked a one-to-one service. So, about seven years ago we introduced this one-to-one
service but it was on an ad hoc basis. In the last three years we have actually put, I think, about
£12,000 in the budget for one day a month where individuals can actually ask for an appointment
with her and have a one-to-one counselling session. Totally confidential. Nothing gets reported
back to the organisation.

Another organisation showing best practice in this area was in the electric, gas and water industry,
whose representatives reported a wide range of occupational health activities, with an emphasis on
counselling and emotional support for staff. A manager in its health and safety function described
how this worked:

As a business, we have a very good track record of things like medical referrals, stress
management. I would say traditionally, up to probably three or four years ago, medical referrals
tended to be done on something physical – you know, a guy gets a bad back, cracks his hand,
cricks his neck or whatever…. So, we would send people away for medical referral, a bit of
physiotherapy, that sort of thing. But, I think the use of occupational health has really broadened
out over the past two or three years…. Things like stress counselling, cognitive behaviour
therapies… – a strategy that we’ve used a heck of a lot in the past… for people who worked for
me… – maintainers, electricians, fitters.
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When asked to describe the motivation behind providing these services, the same manager responded:

They’re the experts; they can deal with this much better than the local manager can blunder his
way through it. So, we’re very quick to refer now. Obviously we don’t impose it, it’s a process that
we make available…. But all the people I’ve referred over the years, for both the physical and the
emotional things I referred them for, have all benefited greatly. It’s always difficult to unpick this
business about how much stress and baggage and hassle people are bringing in to work with them,
and how much we’re actually making it worse at work. I’ve never spent too much time trying to
unpick it. The bottom line is if I’ve got somebody on my team who is coming to work distracted,
preoccupied… and it’s not a physical thing like sleep deprivation from a screaming child or an
illness in the family… – if this person starts to collect too much baggage, then there’s only so much
I, as a local manager, can do to help them. That’s what the experts are there for. I’ve probably used
it about six, seven times over the past five years… and I know other managers use it as well.

In addition to providing a range of services, a distinguishing feature of organisations proactive in
occupational health was an attempt to nurture a positive culture on health. This was particularly
highlighted by representatives from an organisation in the public administration and defence sector,
whose occupational health function appears to have embedded itself across the organisation as a
positive support for both managers and staff in managing work-related and non work-related physical
and psychological health problems. This was articulated by a senior occupational health representative:

In other words, if I ring them when they’re off sick, when I first started here, they thought I was a
spy for the company and [asked] why would the nurse possibly be ringing them. Now if I don’t
ring them in a week, I normally get a phone call saying: ‘I’ve been off all week and I haven’t
heard from you.’

Another key factor in identifying a proactive approach to managing occupational health was the
integration of occupational health within the safety function. Representatives from the same
organisation showed how dovetailing occupational health with safety has allowed a more holistic
approach to ‘staff welfare’ to be managed effectively, as summarised by the OSH manager:

The system is integrated within the whole business planning aspect of the [organisation], and it is
integrated not only in proactive occupational safety and health but management of the welfare
and the health of its employees. It’s not seen as a standalone issue. I think it is seen as a core part
of the business and it is integrated in every policy that we look at.

However, positioning occupational health within the safety function was not the only method of
achieving an alignment of health with safety. An educational establishment showed how placing both
safety and health under the auspices of the human resources (HR) department had facilitated a
number of improvements to the proactive management of occupational health across the
organisation. When asked about the benefits of working as part of the HR department, this health
and safety manager went onto say:

When we first started to work more closely with HR, I wasn’t convinced that it would work. But
it didn’t take long for me to be convinced and I think a lot of the benefits that I see to our
occupational health... and safety management have been a result of working closely with HR.

The benefits of such partnership working are further explored in the good practice examples at the
end of this section.

While most of the above indicators were found in medium to large organisations, a proactive
approach to OSH management was not limited to these organisations, with some examples shown by
smaller companies. A small manufacturing company showed how size was no impediment to a
commitment to staff welfare. Its health and safety adviser described how the company was about to
roll out a basic healthcare scheme for its staff:

It’s more welfare I would say rather than health and safety. From January we are implementing a
health scheme for all the workforce. The company are actually paying the premiums and giving
people access to counselling, extra treatments ... so you know, raising health. The idea is that if
people are off sick or they’ve got a problem, they can see somebody quickly…. We don’t get any
of the information – it’s not a sort of way to monitor them in any way. It’s just a benefit we’re
giving them, issued to all the workforce.
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7.3.3.3 Learning and continuous improvement
While an explicit wish to improve health and safety management was often notable by its absence in
organisations in the lower categories, ‘very good’ organisations often expressly stated a desire for
excellence and a culture of continuous improvement. This was summarised by the director of a
company in the construction industry:

We are not perfect, but that is something we are striving towards.

Other organisations reported how a ‘continuous improvement culture’ in their OSH function had led
to a recognition that managing, maintaining and improving health and safety takes time. This was
both acknowledged and embraced, along with a scepticism of the ‘next best thing’ culture in which
people tend to follow superficial fashions rather than proven techniques. The OSH manager from a
company in the electric, gas and water industry described this:

You shouldn’t give up…. You’ve got to be patient, you know – the things you can achieve quickly
are usually not sustainable. It’s a long game we’ve gotta play.

7.3.3.4 Management commitment and planning
The key issue for this theme was the visible prioritisation of safety by the organisation. This was
often expressed as written commitments to health and safety, through business plans and mission
statements, or through the positioning of safety at the top of meeting agendas. The manager for
health and safety from a medium-sized manufacturing company described how safety was embedded
from the corporate level through to weekly meetings:

There was a commitment from the top level within [the company] regarding health and safety.
The top level board people in America, their view is that accidents are avoidable. There’s a
corporate policy and each site is required to have a local policy. The company’s view is health and
safety is a line management responsibility, so what we’re doing is, at the local site level, we’re
implementing the philosophy of the board…. It’s on the agenda of almost every meeting that we
have at different levels. So, if there’s a plant briefing, safety’s on the agenda. If there’s a weekly
production meeting, that I go to, safety is the first item on the agenda. So, it’s there, it’s embedded
in the things that we do. 

This was not limited to larger organisations; some smaller companies made it clear that safety was a
priority in the running of their businesses. This was articulated by the owner of a small company in
the health and social work sector:

It’s number one in the values of the organisation. It’s in the business plan. We have to take it very
seriously.

Another key indicator for organisations in this category was the integration of OSH into the ongoing
development of strategy, business planning and decision-making processes. The managing director of
a company in the electric, gas and water industry succinctly remarked:

It seems a key component of that strategy. We don’t do strategy without thinking about health
and safety.

One last indicator identified in organisations in this category was the desire to go beyond minimum
compliance with OSH standards, and rather aim for best practice. This was highlighted particularly
by a construction company, which reported that the benchmark against which it measure its
performance is above the industry standards. A site manager explained:

The whole ethos and the [company] ‘way’, from the company manual basically, [is that] what we
should do is more than basic legal compliance. You know, if all we’re doing is legally complying
then we’re not doing it the way we should be doing it; our standards are a bit better than that.
And we have a scoring system on these monthly visits from the external consultant, and you get a
70 per cent bench score for legal compliance, but our minimum target is 80 per cent…. If you
don’t score 80, you’re falling below the standard the company expects.

7.3.3.5 Monitoring and audit
Organisations in the ‘very good’ category often reported multiple layers of monitoring and audit. For
large organisations, this was usually manifested in both informal and formal inspections and third
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party or external audits. However, such layering of monitoring was not confined to larger
organisations. For example, a manager in a small company in the construction industry reported that,
in addition to regular informal inspections, an external health and safety consultancy was paid
formally to audit the sites frequently across the year:

We have several plants and we like to get at least four or five of them done per year, so we’ll just
contact [the OSH consultancy] and tell them what we want… and they’ll go around and do a
safety audit. We don’t tell the staff on site that anyone’s... when they’re going; we just say if [the
OSH consultancy] come around they’ll make themselves known, so they all know that now.…
[The OSH consultancy] will go around and do an audit and then they’ll send the paperwork to us
and then [the managing director] has a copy of it and we ask if anything’s been done and if there’s
any non-conformities as such.

One of the most distinguishing features of this theme was the evidence for a wider understanding of
what monitoring health and safety standards means. For some organisations, this was expressed in
the views of stakeholders that accident statistics should be considered just the starting point for
understanding the impact of OSH management. This was highlighted by a senior manager from an
organisation in the public administration and defence sector:

Monitoring accidents as an objective is a start but I’ve always, you know, in my own mind
argued... that that’s not the be-all and end-all of monitoring health and safety. That’s just an
indication.

In other organisations, this was identified through the use of lead indicators or near misses, which
was sometimes part of a wider strategy of monitoring both reactively and proactively. A public
administration and defence organisation appeared to employ a number of monitoring methods,
including looking at accident trends and near miss reports, as well as using surveys and skills
validation exercises to assess potential future areas of weakness. These were described by a staff
representative and OSH manager:

We have got a near miss process. The near miss statistics will go out so people can learn from the
type of injuries that we are encountering and work safer.

Every single accident that we look at, the statistics are considered at [the management group] to
look for trends. So we monitor reactively.... Proactively, we monitor health and safety through
skills validation exercises, trying to look at where weaknesses are through questionnaires etc. So
we have got systems in place to reactively monitor and proactively look at what is going on and
look for trends before they become a problem.

One further key issue was the feedback of information from the monitoring processes into the OSH
management system, or ‘closing the loop’. This was a feature of organisations in this category, as
outlined by a manager for health and safety in the education sector:

The safety committee will discuss all issues relating to health and safety and there is evidence in
the documentation trail that issues that have come out of the staff safety committee have actually
been followed up and acted upon. So I would say that certainly the staff views are very well
documented and acted upon.

This idea of an ‘evidence’ trail for following up OSH incidents or investigations was also identified by
some other organisations in this category as a way of being transparent in the management of OSH. A
staff representative from a medium-sized manufacturing company described the process in his company:

We have got an MO system so if something breaks down, you just go to the computer and you
type in an MO and that gets a number, which is traceable. So say, you know, a pipe has been
leaking, so you put an MO in and if nothing gets done with it you just get the number and chase
it up and find out why…. So that is traceable.

7.3.3.6 OSH expertise
The primary feature of the OSH expertise within organisations in the ‘very good’ category was the
provision of a multi-disciplinary function with access to a wide range of health, safety and
environmental expertise. A good example of this was found in an educational establishment, whose
health and safety representative described its provision of OSH expertise:
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The occupational physician is not employed directly by us but is contracted to us. Occupational
hygienist: again, we have access to someone that isn’t a full-time contract but we bring in as and
when required. We’ve got... a full-time occupational health nurse who works under me. Our
occupational health nurse advises on ergonomics. We actually train environmental health officers.
So we have specialists in-house. Previously we would’ve used the Fire Authority and we’ve
worked with them in the past. [For] health physicists and radiation experts we contract out the
role of the radiation officer, radiation adviser but we have supervisors.

While larger organisations were clearly more able to provide a multi-disciplinary OSH function, the
OSH manager from a medium-sized construction company described how he gained access to
information from experts via outsourced agreements:

[Other than me] we don’t have any directly employed in these specialities but we have outsourced
them. We have [an occupational physician], [an occupational health nurse] by extension, [an
environment specialist], [a fire specialist] and we have external safety consultants as well.

7.3.3.7 OSH management systems
The management systems for these organisations tended to be formalised systems, based on the ‘plan,
do, check, act’ principle. The two systems most reported were HSG65 and OHSAS 18001, with some
organisations using formal systems aiming to integrate safety with parallel quality and environmental
systems.

7.3.3.8 OSH training and communication of information
While OSH training in the ‘complier’ category was focused on a structured approach with an
emphasis on job competence, one of the key features of the ‘very good’ category is the provision of
more specific OSH training. For some organisations, this may have been in-house training on issues
such as asbestos, fire regulations or working at height. Other organisations reported providing
training accredited from safety bodies, such as IOSH. This was highlighted by several organisations
in this category. The OSH manager from a public administration and defence organisation
described how IOSH Working safely and Managing safely courses were being rolled out across the
staff:

One of the main priorities is... the IOSH Managing safely course, because I think that’s probably
one of the best courses on the market, for all managers. The basic ethos is if there’s any risks, if
you deal with more than one or two people, then the potential is that you should be doing that
course. The IOSH Working safely is… basically a risk assessment course; it’s called Working
safely, but it’s really a risk assessment – how you perceive risks and hazards and things like this
and what you can do about them. So… we’re offering it [on a voluntary basis] to everybody at
the moment and we’re having full take-up. We’re running a course every quarter and it’s chock-a-
block. In fact, it’s booked up until, I think, early next year already.

Leading on from this issue of OSH-specific training, organisations in this category often reported
structured training which was regular, continuous and focused specifically on health and safety. One
of the best examples of this was the use of ‘health and safety passports’ by a company in the electric,
gas and water industry. One of its OSH managers explained this initiative:

Every operator, apprentice, maintainer, manager, driver and technician has got a safety training
passport now, which defines the basic health and safety skill profile that we would expect
somebody doing that job to have. Training is delivered at two levels. It is delivered at what we
call ‘core competency training’, which is delivered in a proper training environment with a
qualified trainer… – accredited training usually delivered by… our training providers. Then we
have something called ‘awareness training programmes’, which are delivered on a 12-month
rolling programme usually as through team talks… – toolbox talks, basically. So, we’ve got a
multi-level training core and awareness programme.

This training initiative, through its applicability to all levels of staff – including managers – picks up
on another feature of training in this category. Organisations judged to be proactive in their approach
to OSH management often reported the need to train and empower managers to undertake OSH as
part of management practice. The OSH manager from the same company went on to discuss this:

We found ourselves in a situation last year that everyone had training passports except managers.
That’s when I started to bang the drum about, you know, do we really know what we expect
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managers to do? So we’ve now defined the managers’ skill profile for health and safety and we’re
now actively training against that skill profile.

Another feature of this theme was the provision of assessment tools to measure ongoing OSH
competence. As mentioned previously, one of the organisations in the public administration and
defence sector used skills validation exercises to identify areas of weakness in its operational staff’s
OSH skills and knowledge. More often, however, organisations in this category reported more
individual-based methods of assessing training needs. A senior manager from one of the public
administration and defence sector organisations detailed its approach:

It’s driven right through from appraisals. Everybody has appraisals and training is identified
through that, and obviously health and safety is key.

The final key issue with respect to training was the focus on behavioural safety in training
programmes across a number of organisations in this category. Behavioural safety programmes were
reported across both large and medium-sized organisations in our sample. It is clear that many OSH
professionals see behavioural safety as the main challenge for OSH training, and that investment is
being made in this area. This issue is explored in more detail in the good practice examples towards
the end of this section.

With respect to communications in this category, the key feature was the provision of multiple layers
of information sharing. This was demonstrated by a number of organisations. One of the public
administration and defence organisations identified the need to provide different sources of OSH
communication to ensure that information could be accessed by all staff across their disparate
workforce, which included many lone workers. A senior manager from this organisation articulated
the approach to communicating with the workforce:

We do it through the normal appraisal process. We have roadshows; we’re doing that now… and
health and safety is on that. We do two a year for everybody in the organisation, and we are just
doing them now. We do the [staff newsletter], we do team briefings, we do appraisals where
health and safety is key – everybody from me down, right through the organisation.

The need to be innovative in communicating OSH information was also recognised. A site manager
from a construction company outlined the many ways the organisation attempts to get information to
staff, including posting safety bulletins in the toilets:

We have all kinds of leaflets, pamphlets, posters, newsletters that we have weekly and
quarterly…. Health and safety is the predominant factor in these newsletters, but there’s all sorts
of snippets in there – you know, good news factors, happy customers. It’s not just the safety,
there’s other bits there, but the focus of it is safety. And then if there is an incident anywhere
within the group we have like a bulletin sent out to every site…. We generally take them around
the site and talk to the guys about it and then... we pin them up in the toilet. Believe it or not,
they get read!

The last key feature of this theme was the recognition by stakeholders in proactive organisations that
communicating OSH information is a continuous process, and that repetition is crucial in order to
drive the safety message home. This was summarised by a senior manager in a public administration
and defence sector organisation:

I think it’s got to be a continuous process. You can’t just do it once and forget about it. We give
handouts at section meetings to operatives, for instance, and you can guarantee that half the
handouts at the end of the meeting are left behind on the desk, so they’re not going to go away
and read it. So what we tend to do is go through these documents with individuals and we keep
repeating it and hopefully the message eventually sinks in.

7.3.3.9 Resources
Organisations which reported a proactive approach to OSH management seemed to prioritise
spending on OSH issues. The stakeholders from these organisations often described how they felt that
resources, while never infinite, were not a probleem when it came to OSH activity and interventions.
This sense that resources were not a hindrance to managing health and safety was the opinion of the
staff representative from a medium-sized company in the property development, renting and business
activities sector:
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We have never had any problems with it. If anything [arises] that we think is wrong, we come to
management… and it is always dealt with. I mean, that’s all I can say. As far as I can see, there is
no cost involved, even though there is a cost. It doesn’t seem to matter. I think there is a budget
but I don’t think it makes any difference…. It wouldn’t put any blocks on the system, not that I
have ever seen.

7.3.3.10 Safety climate
The first discriminating feature for this theme was the level of staff awareness of OSH issues reported
by stakeholders. For proactive organisations, staff awareness was reported to be good, especially by
staff representatives, who could perhaps better judge the prevailing staff view on health and safety
than managers. A union representative from an organisation in the public administrative and defence
sector best represented this opinion: 

I believe, myself, that the culture has changed and there are people that now take the health and
safety very seriously. You know, not at management level – at front line staff level.

This awareness may be related in part to the tendency of organisations in this category to promote a
personal approach to health and safety. Many of the stakeholders interviewed from proactive
organisations detailed an approach to maintaining OSH awareness that underlined each individual’s
responsibility to manage their own and others’ safety. The staff representative from another public
administrative and defence sector organisation, described how he felt they had nurtured a sense of
personal responsibility:

I find that they have managed to get an ethos going now that you are responsible for not only
your own health and safety but everybody around you.

Other organisations described how staff were encouraged to understand their role in OSH
management from early in their employment. A manager in the community, social and personal
service activities sector explained his organisation’s approach:

Well, the responsibility lies with everybody and we try to say that straight from the start, from
their induction.

Other organisations seemed to promote a personal responsibility through including OSH
management as part of the formal roles and responsibilities for each staff member. This was
articulated by the senior manager from a company in the property development, renting and business
activities sector:

The responsibility of health and safety lies with every employee right across the board. It is in
every job description.

It was also clear from the stakeholder interviews that this message was filtering down to staff, who in
proactive organisations seemed to ‘own’ health and safety, and recognised the benefits for themselves.
A senior manager in the public administration and defence sector outlined his views on this issue: 

I think we’ve just adopted the culture that it’s for everyone’s long-term benefit, not something we
have to do to comply. I think we’ve all realised now; even all the operatives realise it’s for their
benefit.

A further feature of the ‘very good’ organisations was the provision of open communication channels
for staff feedback. In some organisations it was very clear that they tried to engender a open and
listening safety culture, where staff felt able to bring issues to managers, and feel confident that they
would be acknowledged, valued and acted on. This was demonstrated in the construction industry,
where a senior manager explained:

I think we are very open about it and we do listen to the staff. You shouldn’t rule by fear; you
should be able to encourage staff. If they think there is an issue, they should be able to take it up
to the next tier of management or – dare I say it – straight up to director level if they feel
passionate about it, and I think that is something we have got in this organisation…. [It’s] a good
culture, and people aren’t afraid to put their hand up and say: ‘Wait a minute, we don’t consider
this to be right, we could do it an easier way.’ And I think that is a big plus for us, that we have
got that culture.
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One last discriminating factor in identifying proactive organisations was in their integration of OSH
into management practice. For these organisations, OSH management was not regarded as the
responsibility of a few ‘experts’, but was rather seen as part and parcel of being a competent
manager. This was often achieved by shifting the responsibility for maintaining OSH standards into
the realm of senior, middle and line management. This was summarised by an OSH manager from the
electric, gas and water industry:

I think we come from a place 20 years ago where the local safety officer was there to solve all
health and safety problems. I’m happy to say that’s not why I’m here. There is an absolute
understanding within [the company] that I’m here to help, to guide, to advise, to facilitate, but
health and safety isn’t [just] my problem. It’s a management responsibility and our management
teams accept that responsibility. There have been very few occasions where I felt I was put in the
firing line of an issue to own it. Our management team is very, very good at owning the
management of health and safety. I’m very much a back room boy, offline; very rarely does the
spotlight come on me, which is the way it should be, I believe.

7.3.3.11 Stakeholder involvement
A particular feature of this theme for ‘very good’ organisations was that staff were consulted and not
simply communicated with about the ongoing management of health and safety. While in the
‘complier’ category, information may have been shared with staff about various OSH issues, most
organisations in the ‘very good’ category reported methods of active consultation with staff and their
representatives. Stakeholders in one of the public administration and defence organisations described
how they had agreed a health and safety partnership with the trade unions, and reported a number of
benefits arising from this arrangement as a result of allowing more ‘joined-up’ working with groups
representing staff views and interests. However, more generally, the organisation also reported
employing a wide-ranging approach to staff consultation, as explained by its manager for health and
safety:

As a general rule of thumb, if we’re introducing policy the workforce is – through the unions or
sometimes through direct contact with ourselves –involved in [developing the policy] in terms of
feeding information into us. ‘What do you think of this?’ ‘What have we done wrong?’ ‘What are
we missing out here?’

It is clear that a good relationship with staff representatives can only aid the process of staff
consultation. Organisations in this category – particularly those in the public sector, which are often
more unionised – did report more instances where good relationships with trade unions were actively
fostered. The staff representative from another public administration and defence organisation
described how he felt very well supported in his role as an OSH staff representative:

Well the [company], it affords me time off to carry out my duties, to do any training that I need
to do. Yes, it’s supportive that way. But it also... recognises that what we as union
representatives... the issues that we are bringing forward are important. I am aware that there are
firms who don’t have the same sort of relationship with the management and the union, so we’re
quite fortunate really that we can discuss issues and take them forward.

A further feature of this category was the level of representation in health and safety committees
reported from proactive organisations. In previous categories, where committees were present in
organisations, they more commonly comprised OSH representation, workers and perhaps some
middle management. In contrast, organisations in this category reported a more broad representation
within the committee, from senior management through to staff. A senior manager in a construction
company outlined their inclusive approach to organising the committee:

We do have a health and safety committee – I ought to have mentioned this earlier actually –
which I think is pretty innovative. We have the [managing director], who is my boss, who’s the
chair of the committee, we’ve got… the health and safety manager, then we’ve chosen
representatives throughout the company – not just one region – my construction manager…. We
have got site managers on there, I have even got one of my forklift drivers who is on the
committee. So you’ve got a forklift driver sat on a committee, with the director of [the company]
and also a main board director.

The last main feature of this category was the broad consultation of multiple stakeholders. While in
large organisations this may be manifested in an attempt to achieve both forward and backward
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integration of safety standards, the desire to include different stakeholder groups was not limited to
large organisations. An OSH manager from the community, social and personal service activities
industry described how his organisation regularly consulted with customers for their input on a
variety of issues, but with health and safety a key factor:

We have user forums at every quarter and we have a representative from different user groups. So
there might be badminton people, swimming pool users, regular gym users, but they get invited to
a user forum and provide us with feedback.

7.4 Summary of the qualitative analysis
This section has described the outcomes of the qualitative analysis of the stakeholder interviews. First,
it outlined how the interviews were used to develop the CIC model to allow for a more detailed
discrimination of the organisations in terms of their approach to OSH management. Second, it
outlined how the organisations were categorised according to the developed model. Third, it describes
in more detail the main drivers and key indicators of each CIC category. 

The developed CIC model contains a number of drivers and indicators that can be used to
discriminate between organisations according to their OSH management. Organisations in the ‘yet
to be fully engaged’ category seem to be driven principally by legal drivers, with minimal resources
allocated to OSH management, little attempt to monitor or learn from OSH activity, and a
subsequent general lack of awareness of OSH issues on the part of both managers and staff.
‘Complier’ organisations are more motivated towards OSH management, but their main driver is
still legal compliance. OSH management in ‘complier’ organisations is often limited by lack of
expertise, resources or management support, with only basic training, monitoring and stakeholder
involvement undertaken. Organisations in the ‘very good’ category seem to be motivated more by
the need to ensure staff welfare and safe systems of work. In these organisations, OSH
management is visible, with spending and training prioritised, and OSH activity is widely
monitored and audited, the outcomes of which are fed back into the OSH management process.
Management commitment to OSH in ‘very good’ organisations is high, with good staff awareness,
and a recognition of the need for continual improvement, with an emphasis on OSH as a line
management issue.

It is clear that across the 10 themes identified in the developed CIC model, there are differences
between organisations in terms of their approach to OSH management, which can be recorded and
used as a way of discriminating between them. The academic and practical implications of using the
model as a means of categorising organisational approach to OSH management will be discussed in
the next section.

7.5 Examples of good practice 

7.5.1 Good practice case study 1 – Integration of OH with safety

7.5.1.1 Nurturing a positive OH culture 
Organisations with proactive OSH management sometimes not only provide OH services, but also try
directly to nurture a positive health culture. This was demonstrated by one of the organisations from
the public sector and defence industry in the sample, whose occupational health staff have worked
hard to ‘embed’ their function in the consciousness of managers and staff as a positive support for
both work-related and non-work-related physical and psychological health issues. The senior
occupational health representative in the organisation described how this was manifested:

If I ring them when they’re off sick, when I first started here they thought I was a spy for the
company – why would the nurse possibly be ringing them? Now if I don’t ring them in a week, I
normally get a phone call saying: ‘I’ve been off all week and I haven’t heard from you.’ It is much
more accepted. Because we’re out as well, what you find is that someone with a problem may not
approach you in the big group but they will usually offer to carry your bags on the way out or
find some way of speaking to you while you’re in that venue. So... although I work in
headquarters, they don’t see us as being part of that kind of ivory tower scenario. They know us
by name; they know how to get in contact with us.

When asked to describe how this positive attitude towards occupational health had been achieved,
she went on to outline her organisation’s provision of an ongoing programme of health promotion
activities and health checks across operational and office-based employees:
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I don’t just sit in this office. We go to every station and we undertake health screening. We
undertake health promotion talks. We hold regular clinics. We contact people by telephone, by
letter when they’re off sick. So we see them very regularly…. We just recently held a training day
for admin staff where we had a programme of the day [with] things like personal safety, action at
work. We had groups and we had things like stress awareness, relaxation.… We spoke about that.
We had cholesterol testing during the lunch break. We had body composition analysis. That was
just on the kind of average day that we put together. So we hold those once a year.

7.5.2 Good practice case study 2 – OSH training and communication

7.5.2.1 Behavioural safety – the big training challenge
A number of organisations in the study highlighted behavioural safety as a key focus in their OSH
training. Representatives of an electric, gas and water company described how they were training
managers through ‘Safe and Unsafe Act’ (SUSA) discussions, facilitated by external consultants. One
of their health and safety managers outlined how the training of line managers was backed up by
basic behavioural safety training for staff:

All our managers are trained in the SUSA technique now – the ‘Safe and Unsafe Act’ – but we’re
also putting every single one of our operators through a mini-SUSA between now and April as
well, so they can start to understand what the hell the manager is talking about when he’s got this
little blue book out and he starts to talk to him.

Another organisation also reported employing outside consultants. This company sought external
help to introduce a behavioural safety approach as a means of changing culture. A senior manager
from a construction sector company explained this approach:

We are dealing with a company at the moment… and they deal with a different approach to
health and safety; rather than a policing aspect, it is changing culture. They have done a lot of
work on oil rigs, and had a lot of success where if something has gone wrong, you go out and
meet people on the job and rather than giving them a bashing if they are doing something wrong,
finding out why they are doing wrong. It is basically a different approach, so we are actively
dealing with [outside consultants] at the moment, who are specialists in that sort of field. So it is a
culture-based [idea], trying to get a step-change in culture.

A different approach to behavioural safety was demonstrated by a medium-sized manufacturing
company. This example highlights how a focus on behavioural safety techniques doesn’t necessarily
require the use of expensive external consultants. They described their process of staff observation by
in-house assessors – trained in behavioural safety – to identify ‘unsafe behaviours’ before they become
‘unsafe acts’:

We’ve been running the behavioural safety process now since 2000…. The reason why is that our
health and safety performance went through a little bit of a shaky patch for a year or two and we
realised that you can have procedures and systems but you also need to be doing other things.
And the processes are very proactive – you’re actually watching people doing jobs and giving
feedback. So, you’re watching them do things before there’s any chance of getting hurt, really. If
you think about accident investigation and near miss reporting, they’re things that you do are
after the event. The observations of behaviour are while people are doing tasks normally.

7.5.3 Good practice case study 3 – Management commitment and planning

7.5.3.1 Partnership working
Across the key indicators in the further developed CIC model, where organisations were categorised
as ‘very good’, there was often an emphasis on the importance of partnership working. This
manifested itself in a number of ways. For example, in some organisations, the occupational health
function was firmly embedded in the safety function. For other organisations, the alignment of health
and safety with HR allowed a proactive approach to the management of potential OSH issues. The
OSH adviser in an educational establishment explained how, through working with HR, they had
developed a ‘health flag system’, which identifies potential health issues with each job role, and
allows the proactive management of these issues:

It’s something that we’ve developed here: what we call a health flagging system… an
occupational health flag system. How it works is, any new member of staff, the job description
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is passed on to our office. We look at the job description and then see what sort of activities
they’re engaged in and discuss it with the school or unit in which they’re going to work. We try
and identify the hazards and largely the health hazards associated with a particular job. So, for
instance, if I give you an example, if it was one of our campus service attendants, porters by
another name, and the job identifies they have to do a lot of manual handling, then we’d identify
that there could be a health risk as far as musculoskeletal issues are concerned. Someone else
may be identified as working with respiratory sensitizers, so we would identify the job as being a
job in which the hazard could be that they’re exposed to these respiratory sensitizers. Once
we’ve identified these, we literally give them a tag, an identification code for those particular
hazards. And then looking at all that as one, we then put a flag on them and the flag would be a
red, an amber, or a green. 

The red, amber and green flags denote the level of need for assessment of individuals before they start
work and continually thereafter, in order to manage each role’s occupational health needs: 

If it’s a red flag, then that individual would be seen before starting work. So these are largely
those that are going to be engaging in working with respiratory sensitizers etc. That enables us to
have a base level for them so we can monitor them then through health surveillance. If it’s an
amber flag, this could be somebody that perhaps is working with display screen equipment. Then
the occupational health nurse would make contact with that member of staff within four weeks of
them starting work, to make sure that the display screen equipment risk assessment is being
conducted, for instance. And then, by and large, a lot of the jobs would be green flag, in which it
would be that the hazards have been identified [but] there’s no direct need for them to be seen by
the occupational health nurse unless there’s a specific issue identified. 

The flag system is managed collaboratively between the job description and recruitment systems of
HR, and the health and safety function:

[The health flag] is then attached to the job description. Then the health questionnaire and the job
description is sent out to the individuals applying for the job. When they return the
questionnaires, the health questionnaire can be read in conjunction with those flags by the
occupational health nurse, so that then she can identify if there are any issues which would then
mean that she needs to see them before they start work or follow the programme – as I say, see
them within a month or whatever’s required.

When asked whether the ‘flag system’ that was developed collaboratively with HR had brought about
benefits for the organisation, the adviser outlined how the alignment with a ‘business function’
allowed him access to increased information and the ability to influence management more widely as
an OSH professional:

In simple terms, the flag system that I’ve mentioned, I don’t know how that could have worked as
effectively if we weren’t working closely with them [HR]. Training needs – because staff
development is within HR, we work closely with staff development. As an occupational health
and safety professional, I think my role is to sell the fact that occupational health and safety is
good business. HR is about the business and so, being able to work closely with other HR
professionals means that I can influence them and I’m also more aware of what the real issues are
within the organisation. So it raises my profile. It also gives me a better indication of what the
important issues are as far as the business is concerned so that I can then promote health and
safety and the best way to improve the health and safety management and improve health and
safety in the organisation. So, I’ve seen lots and lots of benefits. There have been various
discussions within my professional body about where health and safety should be aligned. Some
people don’t think that it fits in nicely with HR and I can understand why, because perhaps it’s
down to individuals within HR in other organisations. But I can certainly say, as far as our
organisation is concerned, it’s a model. It’s worked really well.

Another demonstration of positive partnership working was evident in organisations that had
developed productive and supportive working relationships with trade unions or staff associations.
This was evidenced particularly strongly in some of the public sector organisations, which generally
have a more unionised workforce. This support for union input into OSH management appear to
develop into active joint working with the unions in some organisations. A senior manager in the
public administration and defence sector explained how, in his organisation, OSH staff worked
alongside the union representatives as part of the monitoring and inspection process:
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We also have joint inspections with the trade unions on a regular basis. We will walk around the
site and see what is happening on the site alongside the trade unions, and we’ll pick-up things that
should be done. 
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8 Results: expert panel’s validation of findings

8.1 Section rationale
The final part of the research was to bring together an expert panel, with the aim of validating the
research findings, and collating opinion from OSH experts as to what the implications of the research
are for theory and practice. This final results section will present the outcomes of the expert panel by
outlining the main themes of the discussion and summarising the key contributions from the panel
members.

8.2 Profile of the expert panel
An expert panel discussion was held at Loughborough University on 13 July 2007. The panel was
hosted by the research team and comprised nine experts from the disciplines of occupational health,
ergonomics, health and safety, and organisational behaviour. The profile of the expert panel is shown
in Table 24.

8.3 Analysis of expert panel discussions
The expert panel discussion was recorded and fully transcribed. Following this, an the main themes
arising from the discussion were analysed to summarise and represent the thoughts and conclusions
of the panel members. The themes arising from the discussion are detailed below, with each theme
supported by verbatim quotes from panel members.

8.4 Discussion on the interpretation of the research findings
The expert panel began with a presentation of the main research findings by the research team. This
was followed by an open discussion by the panel members about the results and how they could be
interpreted and explained.

Panel members considered that one of the strengths of the research was in its combining of both
qualitative and quantitative methods, which allowed a full representation of the wider OSH
management picture. It was felt by some panel members that the key to engaging both practitioners
and managers in the benefits of OSH management was through using qualitative, descriptive ‘real
world’ examples, and relating them to quantitative outcomes within organisations, as this research
has achieved:

I’m a massive believer in qualitative research as well as quantitative. And qualitative because…
that actually says more than the statistics, and so in looking at your analysis – because it’s usually
sort of quantitative procedures – you’re careful not to cut out the gems that you know… will be
really useful in there. Because actually that’s what’s going to motivate the organisation…. If you
can show this is a real story, this is a real situation, this is a real experience and you can back it
up with quantitative data, great.

Table 24
Members of the

expert panel
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Name Job title Affiliation

Neil Budworth Corporate Health and Safety Manager E.ON UK plc

Nikki Knight Occupational Health Manager E.ON UK plc

Doug Russell National Health and Safety Officer
Union of Shop, Distributive and Allied
Workers (USDAW)

Dr Alistair Cheyne
Senior Lecturer in Organisational
Psychology

Loughborough University Business
School

Dr Tim Marsh Managing Director Ryder-Marsh Associates

Peter Kelly Occupational Health Psychologist Health and Safety Executive

Paul Parry
Corporate Health, Safety and 
Emergency Planning Manager

Cambridge City Council

Howard Lewis Safety Support Co-ordinator Air Canada

Dr Joanne Crawford Senior Ergonomist Institute of Occupational Medicine



During the discussion of the main outcomes of the research, panel members suggested that essentially
the findings support a more proactive OSH management approach:

It’s essentially saying: if you’ve got a good occupational health and safety management it will have
an impact in a number of areas. 

A number of key points were made about some of the less intuitive findings. In particular, it was
suggested by some of the panel members that the lack of a link between CIC category and employee
health and wellbeing could be due to the greater importance of other organisational factors over OSH
management:

The problem with general ill health and sickness in organisations is it’s swamped by the
organisational stuff – you know, your sick pay arrangements, [industrial] relations climate – so
you [can do] pretty good interventions and have no effect.

Another panel member concurred with this, suggesting that it may be that local management is more
of an important factor than overall OSH approach:

When you’re doing this kind of research with a large-size organisation, you... the response you get
at the particular site you go to could be coloured very much by the local management on that site.

8.5 Validation of the developed CIC model
Further discussion centred on the validation of the CIC model, which was further developed
following the analysis of the structured stakeholder interviews. It was suggested that the research
findings themselves actually validate the model, with the categorisation of organisations showing
significant differences across a number of outcomes:

[You’re] essentially validating two models against each other; you’re using the climate survey and
validating it against the [CIC] model.

The panel members also discussed the intuitive nature of the drivers and key indicators contained 
in the developed CIC model. One panel member described how the drivers matched very closely
their own experience of the process of considering organisations’ level of health and safety
management:

I’m convinced, the more companies I come across, that a difference between the ‘complier’ and
the ‘very good’ is very much that first bullet point you’ve got in the main drivers: that staff
welfare genuinely is paramount in the ‘very good’, … whereas [in] the ‘compliers’, it’s not so high
up the agenda. 

8.6 Uses of the developed CIC model
One of the main focuses of the panel discussion was on the practical applications of the further
developed CIC model. The first issue for OSH practitioners using the model involved the wider use of
qualitative examples to back up the drivers and key indicators across the categories. It was felt that
such real-world examples or case studies were key tools for practitioners, to allow them to engage
managers and staff usefully:

You get much more colour and it’s those quotes that seem to make a big, big difference.

I just think it’s the real world. People relate to the real world, don’t they?

The discussion also covered the use of the CIC model as an assessment tool, either for organisations
to assess themselves, or for wider assessment between organisations. One panel member stated that
the ‘objective’ indicators in the model – such as the use of auditors and management systems – are
useful for those organisations which, when attempting to categorise themselves, may misrepresent the
real picture:

But that’s why some of the more objective sort of measures are in there, like do they actually
know what their sickness absence figures are? Do they actually properly monitor and report
accidents? Do they actually have external auditing of what they’re doing, and obviously the visible
measures to actually elevate people to that status rather than people thinking that they’re already
there and they’re not?
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A further use for the CIC model as a self-assessment tool was identified. It was suggested that the
model would lend itself very readily to use in intra-organisational assessments, where different
departments, sites or business units could be assessed to identify where each area fits into the model
as well as the organisation as a whole:

If you were to do this in one organisation… if you applied this to one big organisation as an
umbrella organisation essentially, ... with five or six business units, the board would probably feel
they’re in the ‘very good’ category… because they’re investing and they’re doing this and they’re
getting reports and it’s all lovely. But actually when you apply it to all the different business units
they probably sit in very different categories. And if you get down to team level where you’ve got
twenty or thirty people, … you would really see some significant issues.

The use of the model as a means of engaging managers and staff across units within organisations
was identified as a key issue by another panel member:

That’s the level that’s interesting for me, because we do lots of large multi-site organisations,
particularly on the retail side. And effectively that’s like having a massive selection of small
businesses, because any site is only as good as the site manager.

Another use for the model identified by panel members was the possibility of using the key indicators
and drivers as a way of targeting advice or guidance to managers, depending on the category into
which their organisation or area fitted. In other words, the message could be tailored so that the
target audience would be as receptive as possible to it:

I think it’s interesting again to look at the drivers, because I think one of the things that we
wanted to pull out is that you actually have to motivate people in different ways. And what
you’ve got with some of the findings are things that will motivate those who want to comply and
those who are the ‘very good’. [But they] will have no impact whatsoever on those guys that just
aren’t interested. And that has to be, you know, the coercive stuff.

The panel also considered that the CIC model needed to be developed further into a useful tool for
practitioners:

One of the best ways to disseminate it is to put it into a useful tool.

It was also suggested that such a tool could be used by practitioners to circumvent the need for a full
safety climate survey in circumstances where financial, time or other constraints made such a survey
impractical. Such a view was expressed by a number of panel members:

But essentially I guess one thing we’re saying is… through a structured interview with one or two
people you can get the same discrimination and understanding of where an organisation is as you
can by a more wide-ranging safety climate survey.

One of the really striking things for me is the kind of cross-validation between the client survey
and the interview-based [work]. Just looking at the interview-based stuff that you’ve done: … if
you’ve done that right, it allows people to take a short cut. You still probably want to do the
cultural assessment because you would get the engagement, but it allows you to take a short cut
to understand exactly where you are, what you’ve got to do and the areas you need to take
[action on].

8.7 Wider implications of the research findings
One of the first issues to be discussed on the wider implications of the findings was that at a general
level, this research supports many of the key messages of the OSH industry. One panel member
noted:

We’ve got to recognise that it really is good work that’s good for your health… and this really
does justify that – very strongly.

In particular, the focus in this research on occupational health as part of the categorisation process,
and on health and wellbeing as one of the employee outcomes, further highlights the need for health
to be central to health and safety:
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Internally [this has] got quite an important message for [the OSH industry] as well, hasn’t it?
Because I mean it’s only now that [the industry] is really beginning to get to grips with the
occupational health side of stuff.

Indeed, one panel member outlined how occupational health and health and safety need to ‘cross-
fertilise’ more at the level of training and education for practitioners:

I think, having taught on occupational health, there’s definitely a need to bring in more of the
safety so that you’re giving [practitioners] these skills. I mean in the safety courses… they were
getting lots of occupational health, but the occupational health [students] weren’t getting an awful
lot of safety.

Some of the panel members said that the CIC model should be combined with a practitioner ‘toolkit’,
and underlined the importance of taking a stepped approach to implementing change. It was felt that,
in keeping with the spirit of the original CIC model with its aim to move organisations onto the next
‘level’ of OSH management, any toolkit should emphasise this incremental approach:

I think it needs perhaps to be focused on a bit-by-bit approach as well, because if people try to
move from here to there too quickly… it’ll be, you know, a bit ‘oh well, we’ve failed, so it’s a
complete disaster’. But actually if you know you’ve got to take a bit of time, it’s like walking up
to the top of a mountain, isn’t it? I mean that walk is actually quite easy, isn’t it, because you
walk along the plains very slowly and then you go across the foothills of the mountains. And then
you get to the top. So I think it’s about… a step-by-step approach as opposed to… trying to leap
to the top of the mountain and... trying to kill yourself on the way – and that doesn’t benefit
anyone.

The final part of the discussion concerned how future research might consider how the categorisation
could be related to both organisational and employee outcomes over time:

It’d be really interesting to look at where an organisation is and the approach it’s been taking to
try and influence [the outcomes], and then the longitudinal impacts of that.

I’d love to see how the companies that are, you know, ‘very good’ are in ten years’ time compared
with the ‘compliant’ ones. And you’d hope that they’d kind of pulled away and got the message
to senior management as – you know – to secure your future.
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9 Discussion and recommendations

9.1 Summary of key findings

9.1.1 Size and sector comparisons
The analyses highlighted a number of differences between economic and industrial sectors, and across
organisational sizes, in both organisational performance and employee outcomes. 

9.1.1.1 Organisational performance outcomes
There was little evidence for significant effects of size or sector on organisational outcomes. However,
a significant difference was found for sickness absence, with employees in large organisations
reporting higher levels of sickness absence per employee over the previous 12 months than those in
small/medium organisations. This is probably mainly due to better sickness absence management in
larger firms, as some of the smaller organisations reported that staff who were absent due to ill health
were not paid (see Section 7.3.1.2).

9.1.1.2 Employee outcomes
Multiple effects were found for differences in employee outcomes between sectors and organisational
sizes for health and wellbeing, safety climate perceptions and self-reported work-related illness:

• Public sector staff reported lower levels of vitality, less positive safety climate perceptions and
organisational attitudes, and more work-related illness than those in the private sector.

• Public sector staff more frequently reported experiencing an illness or physical or mental health
problem that they believe was caused or made worse by work.

• Staff in large organisations reported higher levels of mental health and vitality, a lower intention
to quit and fewer self-reported work-related illnesses than those in smaller organisations. 

• Staff in larger organisations reported less positive safety climate perceptions compared with those
in smaller organisations. 

• Staff across different industrial sectors reported different employee outcomes:
•• construction workers reported the highest levels of organisational commitment and average

safety climate, the best general health and highest self-rated performance
•• employees in the utilities and property development, renting and business activities sectors also

consistently reported more positive safety climate perceptions, better health and wellbeing,
more organisational commitment and higher overall self-reported performance than employees
in other sectors

•• the public administration and defence, health and social work, and education sectors in
general reported the lowest levels across the six employee outcomes. 

9.1.2 Approach to OSH management
The analyses revealed no significant differences as a result of OSH approach in organisational
performance outcomes, but several significant differences in employee outcomes. 

9.1.2.1 Organisational performance outcomes
Although no significant effects were found for organisational performance outcomes, a number of
interesting trends emerged from examination of the averages for each outcome across the categories.
In particular, there seemed to be a demonstrable downward trend in the accident data from ‘yet to be
fully engaged’ to ‘very good’ organisations. There was also a possible link between OSH approach
and profit margin, with those in the ‘very good’ category reporting the highest average profit.

9.1.2.2 Employee outcomes
Employee health and wellbeing measures were not related to OSH approach across the full sample.
However, a number of significant differences in employee outcomes were found between the three
CIC categories:

• Organisations with proactive OSH management reported more positive safety climate perceptions,
and higher levels of job satisfaction and organisational commitment.

• At an individual level, positive safety climate perceptions and organisational attitudes were
significantly associated with better mental health, general health and vitality.

• Within industries, there may be a stronger association between the approach to OSH management
and increased health and wellbeing, as suggested by the higher levels of health and wellbeing in
the ‘very good’ organisations.
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9.1.3 Development of the CIC model
Through analysis of the stakeholder interviews, the CIC model was developed to allow organisations
to be differentiated on the basis of their approach to OSH management. Through the quantitative
analysis, it is clear that the 10 themes outlined in the developed CIC model are associated with both
safety-related and non-safety-related outcomes. As discussed in the analysis of the expert panel’s
comments (Section 8), this validation of the CIC model has implications for its further use as a
practical discriminatory tool. 

9.2 Implications for theory and practice

9.2.1 Is proactive OSH management associated with benefits for employees?
The findings of this research support the supposition that a proactive approach to OSH management
is associated with a number of positive employee outcomes. Furthermore, where employees feel more
positive at an individual level about the OSH climate, their job and the organisation, they tend to
enjoy better health and wellbeing. These results can be interpreted as supportive of previous work in
which a positive approach to safety has been viewed in terms of social exchange theory15,16 and
perceived organisational support.17 This work found that where employees felt that management was
committed to safety, they were also more likely to report outcomes beyond just improved safety
performance, with positive associations found for management commitment to safety and job
satisfaction, organisational commitment and job performance.12

The results of this research build on this previous work in a number of ways. Firstly, the findings
span a number of different industries, sectors and organisational sizes. Secondly, the research employs
multi-method measurements, with the approach to OSH management assessed using qualitative
methods (via interview), and the employee outcomes assessed quantitatively (via questionnaire). This
reduces problems associated with ‘common method variance’ (which is a common problem of cross-
sectional work), and allows more confidence in asserting that there is indeed a relationship between
how organisations approach safety and employee attitudes. Thirdly, this research also measures the
impact on health and wellbeing, with safety variables (at an organisational level) found not only to
predict organisational attitudes, but also health and wellbeing outcomes at an individual level. In
summary, it would seem that this research – although not directly testing the theory of social
exchange – provides further support that OSH management may be viewed as part of the
psychological contract between organisations and their employees.61

It is possible that the lack of an association between health and wellbeing and the organisation’s CIC
category is due to the fact that the research was conducted across a broad range of industries and
sectors. As can be seen from the size, sector and industrial comparisons, there were differences in
outcomes in each of the three health and wellbeing subscales between different sectors, types of
company and sizes of organisation. While these were statistically controlled for, it is possible that the
differences serve only to confuse matters. As can be seen from the intra-industry case studies, it is
possible that, if the subscales were used to discriminate between organisations doing comparable
work, the benefits of good OSH management on health and wellbeing would be more apparent.

However, while at an organisational level safety did not affect health and wellbeing, the individual
analysis suggested that it does affect the wellbeing of staff. The general finding that more positive
safety climate perceptions and organisational attitudes were associated with better general health,
mental health and vitality strongly implicates safety as a key component in promoting employee
wellbeing. Only one of the nine safety climate facets (priority of safety) was negatively associated
with health and wellbeing, and only on the mental health subscale. It seems, therefore, that in general
when employees are more ‘engaged’ with safety in their organisation, they are more likely to report
better health and wellbeing. To the authors’ knowledge, no previous research has demonstrated
health and wellbeing as an exclusive outcome of safety-related variables, and therefore this result is of
key importance. As described above, it appears that safety may be part of an employee’s combined
perceptions of ‘organisational support’, and that it may be related to non-safety outcomes.

It is interesting to look more closely at the specifics of the relationships between safety climate and
health and wellbeing. Personal appreciation of risk (the extent to which an employee feels at risk in
the workplace) is related to each of the three health and wellbeing subscales, and was the most
important safety climate facet (as identified by the beta weight) in predicting the health score for each
subscale. This has some support in the literature, with one study finding that the extent to which
employees feel disproportionately at risk compared to their colleagues was associated with increased
stress symptoms.62 It is clear from such results that achieving a positive safety climate, where
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employees feel that their risk of having accidents or developing work-related ill health is lower, is a
key part of achieving better health and wellbeing in organisations across all types of industry, sector
and size.

Other less intuitive aspects of the findings were the relationships between lower intrinsic job
involvement and higher levels of mental health and vitality, and between a lower priority of safety
and better mental health. These tend in the opposite direction to that expected and to many of the
other results. However, such a result in the case of intrinsic job motivation is not unprecedented in
the literature, with some authors suggesting that individuals who are highly ‘involved’ in their jobs
may suffer negative social, psychological and physiological consequences.63 Indeed, other authors
have also found interesting interaction effects between job involvement and other work variables,
with high job involvement linked to increased alcohol intake when work pressures are high, and
lower physical health reports when role ambiguity is high.64

9.2.2 Is proactive OSH management associated with benefits for employers?
While no statistically significant differences were found between approaches to OSH management
and organisational performance outcomes, there are some interesting trends which suggest that
organisations’ CIC category is linked not only to employee outcomes but also to more objective
organisational indices. Indeed, across the CIC categories, proactive organisations often reported fewer
accidents and days lost due to accidents and bigger profit margins. It is possible that the lack of
significance is simply due to the lack of statistical power to detect small differences between the CIC
categories because of the size of the sample. Furthermore, given that performance outcomes such as
profit, staff turnover, and accident and absence rates will be very closely linked to type of industry,
size and sector, it is perhaps not surprising that differences between the CIC categories were not
established. In summary, while the trends in the organisational performance outcomes are simply
‘suggested’ in this research, future research using the categorisation process may reveal statistically
significant differences if they use performance data from a larger number of organisations.

9.2.3 The importance of understanding organisational size and industrial sector differences
The results presented here underline the differences in economic and industrial sectors as well as
organisational sizes in both organisational performance and subjective employee outcomes. Indeed,
this research has revealed some interesting differences in the study outcomes in terms of both size and
sector. The finding that large organisations report more absence per employee at an organisational
level but less self-reported work-related illness at the personal level is particularly interesting, as it
appears to be contradictory. However, as discussed in the results section, this is probably due to the
provision of sick pay and sickness management in large organisations that both manage ill health and
allow individuals to take paid time off. Clearly, not receiving remuneration for sick days is a big
motivator for employees to work when ill. Therefore, in smaller organisations where sick pay is not
provided, sickness absence rates may be reduced, but over the longer term this may perhaps also
create conditions where – as a result of employees working when unwell – work-related illness
actually increases.

Another interesting finding was the dovetailing of the results from the economic and industrial sector
comparisons. Public sector workers in general reported lower levels of vitality, less positive safety
climate perceptions and organisational attitudes, and more work-related illness than those in the
private sector. In the industrial sector comparisons, the sectors that generally score the highest in
organisational attitudes, safety climate and health and wellbeing cover the majority of the private
sector employee survey respondents. This provides further support for the finding that public sector
workers trail behind their private sector colleagues in terms of their experience of work and health.

Of particular note was the finding that construction workers scored highest on general health, when
it is well recognised that workers in this industry are at greater risk of developing certain health
disorders than both the general population and employees in other industries.65 However, in
interpreting these findings it is important to remember that some of these industry sector groupings
comprised either one organisation whose employees dominated the survey responses for that sector
(as with construction), or were represented by one organisation only (as with health and social work).
The construction sector is represented in the sample almost entirely by one organisation, categorised
as ‘very good’, and therefore this finding may reflect the approach to OSH management of that
specific company, rather than representing the industry as a whole. 

More robust, however, are the findings from the larger groups – the utilities, property development,
renting and business activities, public administration and defence, and education sectors. Employees
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from the property development, renting and business activities sector reported consistently high levels
of health and wellbeing in particular, with those from the utilities sector reporting average
organisational attitudes, safety climate perceptions and health and wellbeing scores that fell in the top
three positions. The public administration and defence and education sector both consistently
reported levels of employee attitudes and wellbeing at the lower end of the sector averages. 

These differences not only have implications for the present research (in that they must be statistically
controlled for when examining the impact of OSH approach); they also highlight the importance of
considering sector and size differences in future studies looking at non-safety outcomes in safety
research. Clearly, one strength of this research is that the results can be generalised across
organisations irrespective of sector and size. However, doing this may also obscure effects specific to
organisations of different sizes and sectors. Future research may benefit from looking at the effects of
OSH management in organisations both within and between size and sector groupings. The case
studies presented in this research provide a good example of this, highlighting how associations
between safety ‘inputs’ and non-safety ‘outputs’ may differ depending on whether the focus is on
different types of organisation or similar organisations. 

9.2.4 The CIC model as a tool for future OSH interventions and research
This research has further developed, and in part validated, the CIC model as a tool for differentiating
between organisations on the basis of their approach to OSH management. The results presented here
show that through using the drivers and key indicators in the model, organisations can be categorised
into ‘yet to be fully engaged’, ‘complier’ and ‘very good’ groups. Analysis of organisations’ scores
based on these groupings across different industries, sectors and sizes showed that a proactive OSH
approach was related to more positive safety climate perceptions across eight out of nine facets. This
not only shows that organisations in which time, energy and resources are invested in OSH
management may experience commensurate benefits in terms of improved safety climate, but it also
effectively validates the model by suggesting that it can reasonably discriminate between organisations
according to their espoused safety culture as well as their demonstrable safety climate.

The usefulness of self-diagnostic tools is evident across both academic66 and practitioner arenas, as
discussed by the expert panel (Section 8). While other models using key indicators across categories
of safety culture have been developed for the purposes of self-diagnosis, some of these are specific to
a particular industry (eg offshore oil and gas).39 The strength of the developed CIC model is that it
was developed on the basis of interviews conducted in organisations spanning a variety of sizes and
sectors. This not only has benefits for practitioners looking to use a generic self-diagnostic
framework, but also for academics who may wish to undertake inter-industry safety-related
research.

9.3 Recommendations

9.3.1 Practice
The main recommendation for practice concerns the future development of a self-diagnostic tool
based on the CIC model. Although the original framework was designed to be used by practitioners,
the drivers and key indicators further developed here may lend themselves to being used by
practitioners alongside more traditional safety climate assessments. Indeed, as discussed in the expert
panel, for some organisations, using a standardised stakeholder interview process based on the CIC
model instead of a safety climate survey may be a short-cut to understanding their positioning in the
model and what they need to do to move on to the next level. Clearly, such an approach would not
remove entirely the need for surveys, but it would certainly be a useful addition to the OSH
practitioner’s toolkit.

The second recommendation concerns the use of both the research outcomes and the CIC model in
training for OSH practitioners. This issue was raised by the expert panel, whose members felt that the
model might usefully be employed as a means of underlining to practitioners the benefits of not just
achieving compliance – which may result in an organisation getting stuck in the ‘complier’ category –
but, rather, aiming higher in order to achieve the benefits associated with ‘very good’ performance.

Thirdly, the CIC model can be useful in managing OSH interventions. It is clear from the model that
there are stages of OSH management, and to move from the ‘yet to be fully engaged’ category to the
‘very good’ in one step might be impractical and counterproductive. By using the model in its revised
format, practitioners can clearly identify how they can improve with an emphasis on a stepped
approach to change. 
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The fourth recommendation concerns the need to engage staff in safety as a means of promoting
health and wellbeing. This research has suggested that achieving improvements in employees’
wellbeing can be assisted by ensuring that staff take on board the safety message. This clearly mirrors
the advice to involve staff in initiatives in order to achieve improvements in safety climate.

9.3.2 Research
Future studies would benefit from undertaking longitudinal research to establish whether an
organisation’s approach to OSH management is related to its organisational outcomes and its
employees’ organisational and safety attitudes, as well as their health and wellbeing, over time. It is
possible that proactive employers are having a positive impact on health and wellbeing, but this is so
far a prospective relationship, and only longitudinal studies would be able to confirm such an
association. 

It is recommended that research using the CIC model and focusing exclusively on organisational
performance outcomes should also make use of a larger sample at the organisational level, so that the
trends suggested here can be more robustly tested.

9.4 Conclusions
The results presented in this report provide strong support for the adoption of a proactive approach
to OSH management. At an organisational level, a proactive approach is associated with more
positive organisational attitudes and safety climate perceptions. At an individual level, where
employees report more positive safety perceptions and organisational attitudes, in general they report
better health and wellbeing. These research findings are integrated in Figure 44. 

These results provide support for the premise that where organisations are proactive in OSH
management, their employees may value this and view it as part of ‘perceived organisational support’.
Clearly, the positive impact of such a view is improved organisational and safety attitudes, which are
in turn related to better health and wellbeing at an individual level. These effects may also be felt
more widely by the organisation: there are established links in the literature between both
organisational attitudes and safety climate and a number of indices which have bottom line
implications for employers, such as absence and accident rates.

The Continuous Improvement Model used to distinguish between organisations on the basis of their
approach to OSH management has been subjected to a preliminary validation in this project. The
model in its developed form as outlined in this report could form the basis of a useful self-diagnostic
tool for practitioners and of a discriminatory research tool for academics.

Finally, these results are important as they are drawn from data spanning organisations of different
sizes and sectors. That proactive OSH management is linked to positive outcomes irrespective of these
differences is a powerful message for employers, employees and OSH professionals, as it above all
underlines the need to invest in the health and safety of every workforce. 

Figure 44
Integration of

research findings:
how OSH

management at an
organisational level
affects health and

wellbeing at an
individual level
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Appendix 1: Interview schedule

I Background details of OSH personnel and activities

1 Background
a What is your job title?
b What is your role in health and safety?
c How long have you held this job?
d How long have you been involved in health and safety?
e What are your professional qualifications in health and safety?
f Are you a member of any professional bodies?
g Approximately how many people are covered by your health and safety responsibilities?
h Which description best describes the main process of your organisation or company?

1 Agriculture or forestry 15 Furniture and woodworking
2 Fishing 16 Recycling and waste
3 Mining and quarrying 17 Electricity, gas, water
4 Food, drink and tobacco 18 Construction
5 Textiles, leather and clothing 19 Retail trade
6 Paper and printing 20 Hotels and catering
7 Oil and coal 21 Transport, post, communications and storage
8 Chemicals 22 Financial services
9 Rubber and plastics 23 Property and land
10 Glass, ceramics and cement 24 Defence
11 Metal manufacture and products 25 Education
12 Machines and other technical 26 Health and welfare equipment
13 Electrical, electronic and optical instruments 27 Other services (please specify)
14 Cars and other transport vehicles 28 Other (please specify)

i Are there any other health, safety or environment specialists working in your organisation? If yes, how
many of the following?

1 Occupational physician 6 Environment specialist
2 Occupational hygienist 7 Fire specialist
3 Occuational health nurse 8 Health physicist/radiation expert
4 Work and organisation specialist 9 Other
5 Ergonomist

j What are the main OSH activities or interventions in your organisation?

1 Problem identification and risk assessment 8 Influencing management
2 Developing and implementing solutions 9 Management/financial responsibilities
3 Health and safety awareness campaigns 10 Knowledge management
4 Co-operative working 11 Legal issues/emergency management
5 Health surveillance 12 Service provision
6 Safety inspection and monitoring 13 Training and communication
7 Regulatory safety tasks 14 Other

II General OSH approach

2 Attitudes towards health and safety
a How would you describe your organisation’s general approach to health and safety management?
b What do you feel is the general level of awareness of OSH issues across your organisation?
c Has your organisation done anything that extends beyond meeting minimum health and safety

regulations? Can you give examples?

3 Priorities for OSH management
a In your opinion, what are the key drivers in your organisation for the provision of OSH management?
b What are the OSH priorities for your organisation?
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4 Management commitment to OSH management
a Does your organisation have a specific OSH policy statement?
b Is OSH management considered as part of the overall business strategy for your organisation?
c What resources are made available for OSH management?
d How does your organisation support you in your management of health and safety?
e Do you think that your organisation would benefit from greater investment in OSH? Why?

5 Stakeholder involvement
a In your opinion, who are the key stakeholders for OSH management in your organisation?
b Which of the following groups are consulted or communicated with in the process of OSH management?

Please give examples:
• workforce
• senior management
• trade unions/staff representatives
• external stakeholders, such as:

•• customers
•• regulators
•• insurers
•• investors
•• international bodies.

c How are stakeholders communicated with? Is this formalised?
d How do stakeholders’ views influence OSH management?
e What is your organisation’s view on corporate social responsibility? How does this affect health and

safety management?

6 Training and communication
a What are the main OSH training priorities for your organisation?
b How is training in health and safety made available to:

• the workforce
• OSH professionals
• managers?

c How is OSH information communicated to:
• the workforce
• managers
• senior managers?

7 Improvements to health and safety
a Do you think your organisation could improve its approach to OSH management? How?
b What would motivate your organisation to improve its OSH management?

III Formalisation of OSH management

9 OSH management system
a Does your organisation have what you would describe as an OSH management system?
b Is this system formalised and explicit?
c How long has the system been in place?
d How is occupational health integrated with safety management in your organisation?

10 Monitoring OSH activities
a How does your organisation monitor its OSH activities?
b What are the systems for reporting non-compliance?
c What are the systems for investigating non-compliance?
d What are the systems for dealing with non-compliance or emergency situations?
e How is the information from monitoring and investigation used by the organisation? Does it feed back

into future OSH management? Please give examples.

11 Audit and benchmarking
a Does your organisation have a specific audit process for OSH activity?
b Does your organisation undertake specific benchmarking exercises?
c How do you feel your organisation compares with others on OSH management?
d Does your organisation have systems in place to estimate the costs associated with OSH failures (eg

accidents)?
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e Does your organisation have systems in place to estimate the costs  associated with general sickness
absence and work-related ill health?

f Does your organisation attempt to assess the benefits or value of its OSH activities or management
system?
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Appendix 2: Employee survey

Loughborough University and Organisation Name

Staff safety, health and wellbeing questionnaire

Please read this before starting the questionnaire
This questionnaire is part of a project undertaken by Organisation Name in collaboration with Loughborough
University. The research is part of a nationwide study, funded by the Institution of Occupational Safety and
Health (IOSH), looking at the benefits of good occupational safety and health management.

Taking part in this study is voluntary. You are under no obligation to complete this questionnaire, and are
free to withdraw from the study at any point up until you return your questionnaire to us. If you do wish to
take part, the questionnaire should be returned directly to Loughborough University, using the freepost
envelope enclosed in your pack.

All information contained in this questionnaire will be anonymous. All information will be held by
Loughborough University and used only for the purposes of research, and its storage and usage will conform
to the requirements of the Data Protection Act. All feedback to Organisation Name will be on general
outcomes from the questionnaire and no individual will be identifiable.

If you have any questions or concerns about the questionnaire, please contact Jane Ward, Research
Psychologist at Loughborough University, on 01509 228485 or j.k.ward@lboro.ac.uk.

This questionnaire is likely to take a maximum of 20 minutes. Please read each question carefully before
answering, but don’t take too long for any one question. There are no right or wrong answers, and your first
reaction is usually the best. Please try to answer all the questions and remember to complete the back page
of the questionnaire.

Thank you.

Jane Ward
Department of Human Sciences
Loughborough University
Loughborough
Leicestershire
LE11 3TU
01509 228485
j.k.ward@lboro.ac.uk
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1 Background information
Before starting the main questionnaire, we would appreciate it if you would provide the following
background information.

a Age years

b Sex (please circle) male / female

c How long have you worked for Organisation Name? years

d How long have you worked in your current job? years

e Is your job: (please tick one)

Permanent full-time Permanent job-share

Permanent part-time Fixed-term contract/casual

f Please describe your ethnic or national origin:

g Do you have supervisory or managerial responsibilities? Yes No

h What is the highest educational qualification you hold?

CSE or equivalent / GCSE grades D–G

O Level or equivalent / GCSE grades A*–C

A Level or equivalent

Degree or equivalent

Postgraduate degree or equivalent

Vocational qualifications (please state)

Other (please state)

No formal qualifications

i What is your current salary? (Please give the full-time equivalent if you work part-time.)

£1–£81 per week £81–£180 per week
£52–£4,160 per year £4,160–£9,360 per year

£181–£260 per week £261–£360 per week
£9,361–£13,520 per year £13,521–£18,720 per year

£361–£540 per week £541 or more per week
£18,721–£28,080 per year £28,081 or more per year
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2 Your feelings towards your organisation
To what extent do you agree or disagree with the following statements about your job? Please circle one
number per question.

a I am proud to be able to tell people 
1 2 3 4 5 6 7

who I work for

b I sometimes feel like leaving this 
1 2 3 4 5 6 7

employment for good

c I’m not willing to put myself out just 
1 2 3 4 5 6 7

to help the organisation

d Even if the organisation were not doing 
too well financially, I would be reluctant 1 2 3 4 5 6 7
to change to another employer

e I feel myself to be part of the organisation 1 2 3 4 5 6 7

f In my work I like to feel I am making
some effort, not just for myself but for 1 2 3 4 5 6 7
the organisation as well

g The offer of a bit more money with another
employer would not seriously make me 1 2 3 4 5 6 7
think of changing my job

h I would not recommend a close friend 
1 2 3 4 5 6 7

to join our staff

i To know that my own work had made
a contribution to the good of the 1 2 3 4 5 6 7
organisation would please me

3 Your feelings towards your current job
To what extent do you agree or disagree with the following statements about your job? Please circle one
number per question.

a All in all, I am satisfied with my job 1 2 3 4 5 6 7

b In general, I don’t like my job 1 2 3 4 5 6 7

c In general, I like working here 1 2 3 4 5 6 7

St
ro

ng
ly

di
sa

gr
ee

St
ro

ng
ly

ag
re

e

D
is

ag
re

e

Sl
ig

ht
ly

di
sa

gr
ee

N
ei

th
er

 a
gr

ee
no

r 
di

sa
gr

ee

Sl
ig

ht
ly

ag
re

e

A
gr

ee

St
ro

ng
ly

di
sa

gr
ee

St
ro

ng
ly

ag
re

e

D
is

ag
re

e

Sl
ig

ht
ly

di
sa

gr
ee

N
ei

th
er

 a
gr

ee
no

r 
di

sa
gr

ee

Sl
ig

ht
ly

ag
re

e

A
gr

ee



The impact of health and safety management on organisations and their staff  107

4 Your plans to change jobs
Please circle one number per question.

a How likely is it that you will actively look 
1 2 3 4 5 6 7

for a new job in the next year?

To what extent do you agree with the following statements?

b I often think about leaving my job 1 2 3 4 5 6 7

c I will probably look for a new job 
1 2 3 4 5 6 7

in the next year

5 Your job satisfaction
To what extent do you agree or disagree with the following statements? Please circle one number per
question.

a I feel a sense of personal satisfaction 
1 2 3 4 5 6 7

when I do this job well

b My opinion of myself goes down 
1 2 3 4 5 6 7

when I do this job badly

c I take pride in doing my job as well 
1 2 3 4 5 6 7

as I can

d I feel unhappy when my work is not
1 2 3 4 5 6 7

up to my usual standard

e I like to look back on a day’s work
1 2 3 4 5 6 7

with a sense of a job well done

f I try to think of ways of doing my
1 2 3 4 5 6 7

job effectively

6 Absence from work
In the past four weeks, how many entire working days did you miss 
because of problems with your mental or physical health? 
(Please include only days missed for your own health, not someone else’s.)

7 Work-related illness
a Over the past 12 months, have you suffered from any illness, disability 

or other physical or mental problem that was caused or made Yes No
worse by your job? (Please circle one.)

b Over the past 12 months, how many illnesses have you had that
were caused or made worse by your job?
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8 Your overall job performance
On a scale from 0 to 10, where 0 is the worst performance anyone could have in your job and 10 is the
performance of a top worker, how would you rate your overall job performance on the days you worked
during the past four weeks? (Please circle one.)

Worst performance Top performance

0 1 2 3 4 5 6 7 8 9 10

9 Your views on safety in your organisation
To what extent do you agree or disagree with the following statements about your job? Please circle one
number per question.

a Management acts decisively when a
1 2 3 4 5

health and safety concern has been raised

b In my workplace, management acts quickly
1 2 3 4 5

to correct health and safety problems

c Health and safety information is always 
brought to my attention by my line 1 2 3 4 5
manager or supervisor

d There is good communication here about 
1 2 3 4 5

health and safety issues which affect me

e Management here considers health and
1 2 3 4 5

safety to be equally important as productivity

f I believe health and safety issues are
1 2 3 4 5

assigned a high priority

g Some health and safety rules and procedures
don’t need to be followed to get the job 1 2 3 4 5
done safely

h Some health and safety rules are not
1 2 3 4 5

really practical

i I am strongly encouraged to report
1 2 3 4 5

unsafe conditions 

j I can influence health and safety performance here 1 2 3 4 5

k I am involved in informing management of
1 2 3 4 5

important health and safety issues

l I am involved in the ongoing review of
1 2 3 4 5

health and safety

m Health and safety is the number one priority
1 2 3 4 5

in my mind when completing a job

n It is important to me that there is continuing
1 2 3 4 5

emphasis on health and safety
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o I’m sure it’s only a matter of time before I
1 2 3 4 5

develop a work-related health problem

p In my workplace the chances of developing a
1 2 3 4 5

work-related health problem are quite high

q Performance targets rarely conflict with 
1 2 3 4 5

health and safety measures

r I am always given enough time to get the
1 2 3 4 5

job done safely

10 Your views on health
These questions relate to how you feel and how well you are able to do your usual activities. (Please tick
the relevant boxes.)

a In general, would you say you health is:

Excellent Very good Good Fair Poor

b Compared to one year ago, how would you rate your health in general now?

Much Somewhat About Somewhat Much
better better the same worse worse

c The following questions are about activities you might do during a typical day. Does your health now
limit you in these activities? If so, how much?

Yes, limited Yes, limited No, not limited
a lot a little at all

Vigorous activities, such as running, lifting
heavy objects, participating in strenuous sports

Moderate activities, such as moving a table,
pushing a vacuum cleaner, bowling or playing golf

Lifting or carrying groceries

Climbing several flights of stairs

Climbing one flight of stairs

Bending, kneeling or stooping

Walking more than a mile

Walking several hundred yards

Walking 100 yards

Bathing or dressing yourself
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d During the past four weeks, how much of the time have you had any of the following problems with
your work or other regular daily activities as a result of your physical health?

All of Most of Some of A little of None of
the time the time the time the time the time

Cut down on the amount of time you
spent on work or other activities

Accomplished less than you would like

Were limited in the kind of work or
other activities you did

Had difficulty performing the work or 
other activities (eg it took extra effort)

e During the past four weeks, how much of the time have you had any of the following problems with
your work or other regular daily activities as a result of emotional problems (eg feeling depressed or
anxious)?

All of Most of Some of A little of None of
the time the time the time the time the time

Cut down on the amount of time you
spent on work or other activities

Accomplished less than you would like

Did work less carefully than usual

f During the past four weeks, to what extent have your physical health or emotional problems interfered
with your normal social activities with family, friends, neighbours or groups?

Not at all Slightly Moderately

Quite a bit Extremely

g How much bodily pain have you had during the past four weeks?

None Very mild Mild

Moderate Severe Very severe

h During the past four weeks, how much did pain interfere with your normal work (including work
outside the home and housework)?

Not at all Slightly Moderately

Quite a bit Extremely
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i These questions are about how you’ve felt and how things have been with you during the past four
weeks. For each question, please tick the answer that comes closest to the way you have been feeling.
During the past four weeks, how much of the time:

All of Most of Some of A little of None of
the time the time the time the time the time

Did you feel full of life?

Have you been very nervous?

Have you felt so down in the dumps
that nothing could cheer you up?

Have you felt calm and cheerful?

Did you have a lot of energy?

Have you felt downhearted and
depressed?

Did you feel worn out?

Have you been happy?

Did you feel tired?

j During the past four weeks, how much of the time have your physical health or emotional problems
interfered with your social activities (like visiting friends and relatives)?

All of Most of Some of
the time the time the time

A little of None of
the time the time

k How true or false is each of the following statements for you?

Definitely Mostly Don’t Mostly Definitely
true true know false false

I seem to get sick a little more easily
than other people

I am as healthy as anybody I know

I expect my health to get worse

My health is excellent

Thank you for taking the time to complete this questionnaire.

Please return the completed form to Jane Ward at Loughborough University using the freepost
envelope provided.



Appendix 3: Participating organisations by SIC code

Table 25
Participating
organisations by
SIC code
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SIC code SIC description Participating organisations

D Manufacturing

Ceramics manufacturer
Clay and synthetic additives manufacturer
Construction component manufacturer
Electrical power supply manufacturer
Electronic component manufacturer
Polymer manufacturer

E Electricity, gas and water
Utilities company
Waste recycling company
Wind power developer

F Construction

Construction company
Housing developer
Scaffolder
Site mixing company

K
Property development, renting 
and business activities

Asbestos management company
Biotechnology consultancy
Facilities management company (defence and logistics)
Facilities management company (nuclear)
Housing association

L Public administration and defence

City council (North of England)
City council (South East of England)
Fire and rescue service
Police force

M Education

Further education college
School
School
Students’ union management company
University

N Health and social work Dental practice

O
Other community, social and
personal service activities

Hairdresser
Leisure centre



Appendix 4: Correlation matrix

Table 26
Descriptive
statistics and
correlations for the
individual and
organisational
covariates, and
employee survey
outcomes
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Historical perspective
In 1992, at the UN ‘Earth Summit’ in
Rio de Janeiro, 150 countries agreed
on the need to follow four
fundamental principles:
- pursue sustainable development 
- curb the risk of global climate

change by reducing carbon dioxide
and other ‘greenhouse gas’
emissions 

- protect the diversity of species and
habitats 

- manage the conservation and
sustainable development of the
world’s forests. 

The Earth Summit confirmed the place
of environmental issues in the context
of sustainable development (the
process of moving towards
sustainability), and helped to develop
environmental management as a policy
issue and a business activity. Even so, it
is widely believed that the need for
universal implementation of the
principles above has become even
more pressing. Effective environmental
management is now vitally important
to society in general and to many
organisations in particular, and often
OSH practitioners have an active role. 

The widespread application of
environmental management began to
take off in the mid-1990s with the
UK’s groundbreaking ‘BS 7750’
standard. The EU’s Eco-Management
and Audit Scheme (EMAS)1 soon
followed, but the ISO 140012 standard
has gone on to have by far the biggest
impact. The uptake of these standards
– and ISO 14001 in particular – within
various business sectors means that
environmental management has
become a widely established
professional activity. 

In addition, ‘risk to business’ reporting
requirements such as the UK’s
‘Turnbull’ guidelines,3 the Global
Reporting Initiative4 and the UN Global
Compact5 have further boosted the
profile of environmental issues in major
companies. These companies have
gone on to demand improved health,

safety and environmental (H,S&E)
performance from their suppliers and
contractors. 

In many companies, the corporate
social responsibility (CSR) agenda has
also incorporated safety and
environmental management.
Stakeholder pressure – whether from
the public or other organisations – to
modify corporate behaviour is now
commonplace and, in turn, corporate
actions affect supply chains. To these
external factors we should add the
internal driver of rationalising support
functions by combining OSH and
environmental roles. 

All these factors have contributed to
the growth in the number of OSH
practitioners who have become H,S&E
(or SHE) professionals, either within
commercial and public organisations,
or working as consultants. 

A question of competence
OSH practitioners have technical
competences and other skills (such as
the ability to convince management of
the need to consider or take action)
which, in many situations, can be vital
to successful environmental
management. The ‘hazard and risk
control’ approach is particularly useful
for assessing and controlling acute risks
to the environment, for example
spillage or explosion. In addition,
environmental management systems
(EMSs) such as ISO 14001 use the
‘plan-do-check-act’ methodology. This
is familiar to, and has been applied by,
many OSH practitioners in other
management systems, for example 
BS 18004,6 ILO Guidelines7 and OHSAS
18001.8

However, management systems such as
ISO 14001 specifically require the
consideration of environmental aspects
and impacts associated with an
organisation’s activities and interests.
Often, environmental management,
CSR or sustainability issues require a
broad approach to environmental
impacts – examples include strategic

environmental planning, stakeholder
engagement, reducing (or even
anticipating) climate change impacts,
improving resource efficiency, using
‘cleaner technology’, or more specific
initiatives aimed at reducing
environmental impacts along the
supply chain (such as ‘green’
procurement). In short, the OSH
practitioner may need new skills to
contribute successfully in these areas.

H,S&E legislation compared
In general, the principles underlying
European environmental legislation are
different from those of EU health and
safety law. Much of the legislation is
based on goal-setting principles, such
as best available techniques/technology
(BAT), which have no direct equivalent
in health and safety law. Increasingly,
EU legislation does not seek to control
accidents or emissions (outputs), but
rather to improve resource efficiency, ie
by dealing with both inputs and
outputs. For example, legislation
designed to boost packaging and
electronic waste recovery bears no
practical resemblance to risk-based
health and safety law. Also, much of
Europe’s environmental legislation is
either process-based or, in the case of
‘producer responsibility’ requirements,
product-based. As such, large tracts of
environmental legislation apply only to
certain sectors, and operational
compliance may be in the hands of
process or commercial specialists. 
All this means that managing
environmental issues successfully, or
working with other professionals on
environmental issues, can require OSH
practitioners to broaden both their
general and technical competences.
This is particularly true when an
organisation’s significant environmental
impacts are related to lifecycle or other
sustainability issues, and not just to
hazards and risk control measures.

There are, however, some significant
areas of legal overlap between safety
and environment, notably legislation
covering H,S&E at high hazard sites,
and the transport of hazardous
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materials. Such overlaps usually reflect
the need for a hazard and risk control
approach to the environmental issues
in question. A clear example of where
H,S&E legislation (and competences)
are combined is the EU requirement
(Directive 96/35/EC9) for ‘dangerous
goods safety advisers’. The aim of this
role is to help prevent harm to people
and the environment from the
transportation of dangerous goods.

Significantly, there can also be practical
overlaps between health and safety,
and environmental issues. Depending
on circumstances, these can be useful
or problematic. For example, directives
on chemical agents or noise are
designed to control risks at work from
substances or noise, but the actions
taken to reduce risks to health may
have positive environmental impacts,
even though these directives are not
aimed at the wider environment.
Conversely, environmental measures
such as those aimed at airborne
solvent emissions may have health and
safety benefits by requiring, for
example, reduced inventories and the
control of ‘fugitive’ (non-point source)
emissions.

Other areas where H,S&E issues
converge include:
- the use of the ‘risk hierarchy’ –

looking for substance elimination
- design or procurement to eliminate

or reduce risk 
- waste minimisation, for example

reducing risk at source 
- emergency plans
- packaging and labelling of

dangerous goods
- supply chain issues such as REACH

(the Registration, Evaluation,
Authorisation and restriction of
CHemicals)10 and the GHS (United
Nations Globally Harmonised
System of Classification and
Labelling of Chemicals).11

Exercising H,S&E competency
OSH practitioners working in an H,S&E
role need to understand the
relationships between health and
safety, and environmental policy, law
and practice. Regardless of whether
H,S&E professionals have a strategic or
day-to-day (operational) role, they need
to be aware of the competences
needed for effective H,S&E
performance. This includes having a
suitable level of competency in
environmental management
techniques. Such awareness may have
to extend to assessing the competency
of colleagues and perhaps contractors.

OSH practitioners may need further
training to understand environmental
legislation, the principles behind it, and
how enforcers deal with it. They may
also need to learn more about
environmental management techniques
such as lifecycle approaches, ‘mass
balancing’, ‘waste mapping’ and, more
generally, waste minimisation. These
techniques can also lead to improved
standards of health and safety by
reducing exposures to harmful materials. 

Working with environmental
professionals
Conversely, environmental and other
professionals should understand how
their work might impact on health and
safety. A survey of environmental
managers by ENDS,12 a leading UK
environmental journal, found that
around 83 per cent of respondents had
additional functions, and that over half
of these people had health and safety
responsibilities. OSH practitioners
should help environmental and other
professionals to access proper training
in the principles of health and safety
management and make sure that,
where necessary, these people can deal
with key principles such as hazard and
risk assessment, and the hierarchy of
controls. 
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Examples of where communication can
be crucially important are:
- planning
- control of releases
- incidents and emergencies
- technical guidance, notably on best

available techniques/technology
(environment) or ‘so far as reasonably
practicable’ (health and safety).

Basic principles for OSH
practitioners and employers
- Maintaining a safe and healthy

working environment is a key social
aspect of sustainable development
and CSR, and it can contribute to
the environmental aspect of
sustainable development. 

- OSH practitioners with suitable
competences in environmental
management can play a significant
role in the environmental aspect of
sustainable development. 

- H,S&E decisions and policies
(including those of government and
enforcers) should be founded on
adequate risk assessment. Where
relevant they should also be backed
up by the best available scientific
and technical information. 

- H,S&E policies should involve
effective, ongoing communication
with key stakeholders.

OSH practitioners should seek to make
sure that their organisations use proper
risk assessment and control techniques
to control H,S&E risks. Significant risks
to health and safety should be the
priority for risk control. Specifically,
practitioners need to make sure that,
when environmental options are
considered (for example the use of
pollution-abatement technologies, or
the recovery and recycling of materials),
they do not reduce standards of
occupational or public health and safety.
In fact, where possible, practitioners
should try to make sure that the options
chosen improve health and safety. 



Both practitioners and organisations
can benefit from:
- making sure that any

environmental, CSR or sustainable
development policy is compatible
with its health and safety policy

- addressing the most significant
environmental or CSR impacts of
new products and services at the
design and planning stages, with
due regard to health and safety

- employing competent people to
deal with H,S&E matters and
obtaining competent specialist
advice where necessary.

Organisations attempting to integrate a
management system so that it covers
environment, safety and health and,
for example, issues such as quality,
should value those individuals who:
- are capable of a multidisciplinary

approach 
- understand how external factors

link to what the organisation needs
- offer good technical skills
- have good communication skills.

Increasingly, clients and consumers
want safer chemicals, the ability to re-
use and recover materials, and much
more H,S&E information. Clearly, those
OSH practitioners looking to make a
difference to the H,S&E performance of
their organisations will need an array
of general and technical competences
to help deliver these stakeholder
requirements.
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EMSs help organisations manage their
environmental issues effectively. The
most significant models for an EMS are
ISO 14001, the international
environmental management system
standard, and to a lesser extent EMAS.
There are other national EMS schemes
and, in the UK, there is a ‘six steps to
ISO 14001’ scheme (BS 855513).
However, ISO 14001 is recognised
around the world.

‘Plan, do, check and act’
A systematic approach to
environmental management should be
based on the plan, do, check and act
(PDCA, also known as the ‘Deming’)
cycle. This is the basis of both ISO
14001 and BS OHSAS 18001 (see
Figure 1).

The PDCA stages, as applied to ISO
14001, can be broken down further
(see Figure 2).

Important features of an EMS include:
- the environmental policy statement,

which sets the framework for
environmental management. The
environmental policy should address
significant environmental aspects
and the requirements of applicable
environmental legislation (note:
legislation should in any case be
used as part of the assessment of
‘significance’)

- the policy is implemented through
appropriate objectives, targets,
responsibilities, action plans,
programmes and procedures
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- performance is checked through
monitoring and planned auditing,
and rectified where non-
conformances are identified

- there are feedback mechanisms
through the management review, to
make sure that the system is kept
relevant and fit-for-purpose, and
can deliver continual improvement

- initial environmental review is an
important first stage for
organisations that don’t have a
formal EMS; more environmental
reviews may be needed if
circumstances significantly change,
for example new activities, products
and services, and external
developments.

2 Environmental management systems

Figure 1: The PDCA cycle

Act Plan

DoCheck

ISO 14001
ISO 14001 was developed by the
International Organisation for
Standardisation (ISO), and is part of a
suite of ISO environmental management
standards that provide guidance on
various topics, including environmental
auditing, environmental performance
indicators and lifecycle assessment. The
structure of ISO 14001 is highly
compatible with the occupational health
and safety management standard BS
OHSAS 18001.

ISO 14001 is a ‘specification with
guidance for environmental
management systems’. It is a standard

specification of the requirements for an
EMS that need to be in place to obtain
accredited certification. However,
organisations that design their EMS to
conform to the standard are not
obliged to obtain certification.

ISO 14001 requires an organisation to
make explicit commitments in its policy
statement to:
- comply with applicable legislation

and regulations
- ensure continual improvement
- ensure prevention of pollution.
The ‘prevention of pollution’
requirement does not define ‘pollution’
levels.

ISO 14001 definition

Environmental management
system
The part of the overall
management system used to
develop and implement its
environmental policy and manage
its environmental impacts.
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Necessary
improvements

Company
policy

Management
reviews

Monitoring
and auditing

Performance
measurement

Internal control/
improvement
measures

Setting
company
objectives

Identification
of hazards and
assessment
of risks

Identification
of impacts and
evaluation of
significance

Organisation
and personnel

Act

Check

Do

Plan

Communication

Figure 2: Main stages in the PDCA cycle as applied to ISO

Cycle
stage

Management activities/steps Relevant environmental 
management tool

Plan - Identify priority issues (significant aspects)
- Establish/modify policy to address issues
- Identify performance standards/improvement opportunities (legal

requirements, best practice solutions)
- Allocate specific responsibilities
- Set objectives and targets to meet performance levels
- Prepare action plans, programmes and procedures for 

achieving performance/meeting objectives and targets 

Environmental review (initial or
subsequent)

Do - Those responsible implement plans, programmes and procedures Standards and procedures

Check - Monitor results
- Evaluate performance against policy aims, objectives, targets,

plans, programmes and procedures 
- Determine reasons for deviations, eg non-conformances

Environmental monitoring and
management audit

Act - Take corrective action for non-conformances
- Consider performance and adequacy of system elements in

delivering desired performance
- Ensure changing circumstances are identified
- Modify system elements: policy; objectives and targets;

responsibilities; plans; programmes; procedures, as necessary 

Management review

Table 1: Stages of PDCA as applied to ISO 14001
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Management

review

Checking and corrective action
l  monitoring and measuring
l  non-conformance and corrective 
 and preventive action
l  records
l  EMS audit

Implementation and operation
l  structure and responsibility
l  training awareness and 
 competence
l  communication
l  documentation
l  document control
l  operational control

Planning
l  environmental aspects
l  legal requirements 
l  objectives and targets
l  management programmes

Environmental

policy

Continual
improvement

Figure 3: ISO 14001 model

Figure 4: Environmental business risks

Poor environmental
performance

Environmental incident

Poor planning – surprises due

to external developments

No visible engagement on

environmental issues

Business risks

Increased cost
l  legal action and fines 
l  failure to prevent loss
 (eg through spills,
 unnecessary wastage of
 materials and energy)

Damaged reputation
l  loss of market/
 customer confidence
l  increased regulatory
 concern
l  difficulty raising finance/
 obtaining insurance
l  poor community relations
l  adverse impact on
 employee morale



Purpose of an EMS
A key driver for developing and
maintaining an EMS is to minimise the
organisation’s business risks that are
associated with environmental impacts.
This is achieved through the systematic
management of activities and
interactions (environmental ‘aspects’)
that lead to significant impacts. 

Business benefit is the ‘other side of
the coin’ to business risk. Some of the
potential business benefits of
establishing and maintaining an
effective EMS are shown in Table 2.

The BS 8555 guide
‘Environmental management systems.
Guide to the phased implementation of
an environmental management system
including the use of environmental
performance evaluation’ provides a
comprehensive guide to the phased
implementation, maintenance and
improvement of an EMS. It describes a
six-step approach to implementing an
EMS using environmental performance
evaluation. It is aimed particularly at
smaller companies that want to gain
recognition for being en route to a full

EMS. However, it is also useful for larger
companies, notably those that want
improved environmental performance
along their supply chain.

Identifying environmental
aspects and impacts
The fundamental principle of
environmental management is that
significant environmental activities and
interactions (‘aspects’, either actual or
potential) should be managed. ISO
14001 (4.3.1) sets this out as follows:

“The organisation shall establish and
maintain (a) procedure(s) to identify the
environmental aspects of its activities,
products and services that it can
control and over which it can be
expected to have an influence, in order
to determine those which have or can
have significant impacts on the
environment. The organisation shall
ensure that the aspects related to these
significant impacts are considered in
setting its environmental objectives.”
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ISO 14001 definitions

Continual improvement
Recurring process of enhancing the
EMS to achieve improvements in
overall environmental performance
consistent with the organisation’s
environmental policy. Note: this is
subtly distinct from continuous
improvement.

Prevention of pollution
Use of processes, practices,
techniques, products, services or
energy to avoid, reduce or control
the creation, emission or discharge
of any pollutant or waste, to reduce
adverse environmental impacts.

Table 2: Benefits of an effective EMS

Area of benefit Specific benefits can include:

‘Licence to operate’ (this
can mean acceptance by
society or stakeholders,
not just formal licences
issued by enforcers)

- Ease in obtaining regulatory permits, licences, consents, authorisations (including planning
consents and operational licences)

- Maintains and enhances community relations
- Improved relations with regulator
- Avoids enforcement or civil actions

Cost control - Improved operational and process efficiency
- Ongoing annual savings in materials, water, energy and waste costs where minimisation

programmes are functioning 
- Avoids fines and damages awarded from legal action through criminal or civil courts
- Avoids hidden costs of legal action (including substantial draw on management time)
- Direct contribution to bottom line

Access to product
markets

- Assures customers of commitment to responsible environmental practices
- Helps understand (and meet or exceed) customer supplier requirements 
- Creates improved or new products and services with market opportunities

Access to capital markets - Satisfies investor criteria
- Helps obtain insurance at reasonable cost

General public - Helps build positive reputation/enhanced image



Distinction between aspects
and impacts 
When considering aspects and impacts,
it is useful to think in terms of ‘causes’
and ‘effects’ respectively. In simple
terms, activities have aspects that
cause environmental impacts (changes
in the environment).

Key words in the ISO’s definitions of
‘environmental aspect’ and
‘environmental impact’ (see below) are
‘interact’ and ‘change’ respectively.
Examples are included in Table 3. 

Note that whether an impact is
considered to be adverse or beneficial,
and to what extent, may depend on
legislation or on the views of society or
specific stakeholders. The existence of
legal controls and other government
policy measures, and the opinions of
other stakeholders, are fundamental
considerations when assessing
significance.

OSH practitioners should also have a
clear understanding of how the
‘Source-Pathway-Receptor’ model is
used (see Figure 6). This model is the
basis for legislation on the
identification of contaminated land,
and is used extensively to help assess
the risk of environmental harm to
people (environmental noise, for
example) or the wider ecosystem. 

Systematic approach to
aspects and impacts
Identifying and understanding
environmental aspects is essential for
creating, developing and maintaining
an effective environmental
management process. Those aspects
that are determined to be significant
should always be the focal point for
management and performance
improvement. A systematic approach
to identifying aspects and impacts is a
firm foundation for effective
environmental management. 

The main steps in identifying aspects
and impacts are summarised in 
Figure 7. Defining the scope of an
environmental management system is
particularly important. Aspects related
to the organisation’s operations are
normally given priority because they
are linked with the core business and
are directly under its control. However,
environmental aspects associated with
the use and disposal of a product, or
provision of a service, should also be
considered. For those organisations
seeking certification to ISO 14001, this
is an explicit requirement. 
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Screening aspects for
management
A survey of activities (and products)
might identify a large number of
environmental aspects and associated
impacts. However many there are, the
next (and fundamentally important)
management step is to screen the
aspects to identify the most important
(significant) ones for management
action. 

Why determine significance?
Assessing significance is essentially
about setting priorities. It enables
organisations to understand their key
environmental impacts and to
concentrate resources and effort on
the aspects (including company
activities and products, but perhaps
also supply chains) leading to them.

An organisation needs to decide on its
criteria for significance, and to apply
them in a justifiable, consistent and
transparent way. 

ISO 14001 definitions

Environmental aspect
An element of an organisation’s
activities, products and services
which can interact with the
environment. Note: a significant
aspect may have a significant
environmental impact.

Environmental impact
Any change to the environment,
whether adverse or beneficial,
wholly or partially resulting from an
organisation’s environmental
aspects.

Environmental aspect Environmental impact

Chemical or oil spill Water pollution or land contamination

Atmospheric emission, eg volatile organic compounds Atmospheric pollution, eg tropospheric ozone creation

Noise Noise nuisance

Table 3: Examples of environmental aspects and impacts



10

Source

Receptor

P
ath
w
a
y

Example 1. Landfill
Example 2. Contaminated land

People
Ecosystem

Aquifer
Watercourse

Figure 6: The ‘Source–Pathway–Receptor’ model

Figure 5: The ‘Activity–Aspect–Impact’ relationship

Environment

Aspect – interaction

Activity
Impact –
change

Map out key activities
(products and services)

Identify environmental aspects
for each activity

Identify environmental impacts
associated with each aspect

Evaluate significance

Figure 7: Principal steps in identifying aspects and impacts



Factors in assessing
significance
In general, an environmental aspect
should be considered ‘significant’ if:
- it is controlled by regulatory

requirements
- it, or its associated impact, is of

concern is to key stakeholders
- it has the potential to cause a

demonstrable impact on the
environment

- it has major financial implications –
either positive (savings or market
opportunities) or negative (costs). 

An organisation may need to apply
more criteria. It is for the organisation
to design a method that works for its
circumstances – there is no standard
technique.

Environmental management issues are
not always about the assessment of
risks from discharges to the
environment (outputs). OSH

practitioners should be aware of the
possible environmental impact of using
resources such as raw materials and
energy (inputs) – possibly including
renewable energy. Environmental
management has a universally
recognised ‘hierarchy’ (see Figure 8) for
reducing impacts due to material
inputs and outputs. Increased re-use or
recovery, both during production and
after products have reached the end of
their useful life, can reduce impacts
significantly (see Figure 9).

Certification/verification
Certification is the process by which an
independent third party organisation
(certification body or certifier) checks
that an organisation’s EMS conforms to
a standard such as ISO 14001 and
certifies that this is the case. For EMAS,
the terminology is slightly different –
the process is referred to as
‘registration’ and those conducting it
as ‘verifiers’. 
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Certification has time and cost
implications, but it has a number of
benefits:
- it provides independent recognition

that the organisation is managing
its environmental issues in
accordance with a recognised
standard 

- it provides an internal discipline for
the organisation – the business
understands that its system is being
audited not only through the
internal management audit, but
through accredited external
verifiers. 

External reporting (particularly when
verified by a third party) may be
important in helping to demonstrate
both environmental engagement and
performance. External reports will be
more robust where they draw on
information from an effective EMS.
To ensure credibility, organisations
seeking certification to ISO 14001
should commission certification bodies
that are accredited by government
agencies to carry out certification
work. In the UK, this is the UK
Accreditation Service (UKAS). 

Figure 8: The ‘waste hierarchy’

Eliminate

Dispose

Recycle
Re-use

Reduce

543
2Avoid producing

waste in the
first place

Minimise
the amount
of waste you

produce Use items as
many times as

possible Recycle what
you can,

 only after you
have re-used it

Dispose of
what’s left in a 
responsible way

Start here

1
Material Product

WASTE
ONLY



Before awarding a certificate, certifiers
usually carry out an initial assessment
of the system, followed by the main
assessment. This includes examining
documents, interviews and site visit(s).
If non-conformances with ISO 14001
are found, the organisation will be
advised about changes they must
make. These areas will be checked
again before a certificate is awarded.
Should non-conformances be
discovered during a later certification

surveillance audit, the organisation is
usually given a timescale to take
corrective action. If this is not taken or
if the non-conformance is substantial,
the organisation may lose certification
status. In the case of EMAS,
organisations may have their
registration withdrawn if, in the
opinion of the enforcing authority, they
show significant non-compliance with
environmental legislation.
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Waste
s 

Wastes 

Re-use/
recover

Re-use/
recover

Activities/
processes

Product

Materials/
energy

Improved efficiency/
reduced waste

‘Eco-efficiency’ End-of-life materials

Figure 9: Improved eco-efficiency: ‘closing the loop’



Knowledge is not competence, but it is
a good start. The level of knowledge
needed by OSH practitioners with an
environmental role depends on:
- the organisation
- the role itself
- career aspirations. 

A practitioner may have the
qualifications for a given role, but may
plan to obtain more widely recognised
qualifications so that they can develop
their career in their current or another
business. 

If you’re new to the subject, it’s best to
take a taught course leading to a
nationally recognised qualification. 

Some environmental
management courses (UK
only)
You can get basic environmental
management knowledge from courses
such as:
- Associate certificate in

environmental management (two-
week course, accredited by the
Institute of Environmental
Management and Assessment
(IEMA), which allows successful
candidates to become associate
members of IEMA)

- EMS implementation courses
- Foundation course in environmental

auditing
- EMS auditor courses
- NEBOSH specialist diploma in

environmental management.

As part of its Continuing Professional
Development (CPD) programme, IOSH
runs a series of environmental courses
for OSH practitioners, eg:
- Environmental practitioner 1:

Understanding the basics
- Environmental practitioner 2: Waste

management, contaminated land
and planning

- Environmental practitioner 3:
Understanding your responsibilities
for controlling air and water
pollution

- Environmental practitioner 4:
Assessment and management of
environmental performance

- Environmental practitioner update:
Environmental policy and
legislation. 

All these courses are supported by the
IOSH book Essentials of environmental
management. Note that the IOSH CPD
courses provide the underpinning
knowledge if you want to take the
‘open-book’ route to associate
membership of IEMA. IOSH also offers
other courses that include
environmental issues, for example
Understanding REACH, CSR and the
triple bottom line, and Business risk
management. 

For more information on IOSH courses,
visit www.iosh.co.uk/pdprogramme
or phone +44 (0)116 257 3197.

If you want to develop your awareness
and abilities substantially in the area of
H,S&E management, and sustainability
and CSR issues, modular degree or
Master’s courses on these topics are
available from several universities.
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3 Qualifications

These courses include Master’s degrees
in integrated environmental
management (for example, via distance
learning) and corporate environmental
management.

It is also worth noting that IEMA is a
key source of information about
suitable environmental courses (see
contact details for IEMA and other
environmental organisations on pages
16–17).

Maintaining knowledge 
If you want to maintain and develop
your knowledge in this area, you’re
welcome to join the IOSH
Environmental and Waste Management
Group. Phone t +44 (0)116 257 3234
or email membership@iosh.co.uk.
We also advise that you consider the
benefits of membership of IEMA or
another professional body, which will
help keep you up to date with
environmental management issues.
IEMA offers opportunities to learn
about, and exchange, good and best
practice.

Best practice publications and
workshops in many environmental
management techniques are also
available free from the ‘Envirowise’
programme (see contact details for
Envirowise and other environmental
organisations on page 16).

mailto:membership@iosh.co.uk
http://www.iosh.co.uk/pdprogramme


Best available
techniques/technology (BAT)
Those techniques/technology most
effective in preventing, minimising or
rendering harmless polluting releases
and that are economically and
technically viable. The
techniques/technology should be
procurable by operators of the
process in question, and while they
do not have to be in general use,
they should be generally accessible.
Availability can include
techniques/technology still at the pilot
stage. ‘Technique’ includes both the
plant in which the process is carried
out and how the process is operated.
It includes the numbers and
competences of staff, working
methods and supervision, and the
design, construction, layout and
maintenance of buildings. 

Clean technology
Technology which is designed to
reduce environmental impacts (often
waste material) from equipment or
processes. Examples are ‘closed loop’
systems that fully recycle process water,
or buildings / vehicles supplied by
renewable or more ‘carbon efficient’
energy sources.

Environmental aspect
An element of an organisation’s
activities, products and services that
can interact with the environment.

Environmental impact
Any change to the environment,
whether adverse or beneficial, wholly or
partially resulting from an organisation’s
activities, products or services.

Mass balancing
Measuring the total inputs of a
substance into a process, and the total
outputs of that substance from the
process, to assess the extent and
nature of any losses of that substance
at various stages in the process. Once
assessed, a plan can be implemented
to reduce these losses. 

Sustainable development 
Development that meets the needs of
the present without compromising the
ability of future generations to meet
their own needs. Sustainable
development requires the maintenance
or improvement of social, economic
and environmental standards.

More environmental terms are
included in the glossary of the IOSH
book Essentials of environmental
management (see ‘Further reading’
opposite). 
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LexUriServ/LexUriServ.do?uri=OJ:
L:2000:118:0041:0043:EN:PDF.

10 HSE. Registration, Evaluation,
Authorisation and restriction of
CHemicals (REACH).
www.hse.gov.uk/reach/
about.htm. 

11 HSE. United Nations Globally
Harmonised System of
Classification and Labelling of
Chemicals. www.hse.gov.uk/ghs.

12 Source: ENDS environmental
managers survey 2003.
www.ends.co.uk. (You must be a
subscriber to access, although a
free trial is usually available.) 

13 BSI. Environmental management
systems. Guide to the phased
implementation of an
environmental management system
including the use of environmental
performance evaluation. BS
8555:2003. London: BSI, 2003.
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Further reading
- Hyde P and Reeve P. Essentials of
environmental management.
Wigston: IOSH, 2011. Available
from Lavenham Group, 
t +44 (0)1787 249293. This is
IOSH’s recommended course
textbook on environmental
management.

- IOSH. Systems in focus: guidance on
occupational safety and health
management systems.
www.iosh.co.uk/systems. 

- IOSH. Joined-up working: an
introduction to integrated
management systems.
www.iosh.co.uk/joinedup. 

- Defra. Environmental key
performance indicators – reporting
guidelines for UK business. London:
Defra, 2006.
http://archive.defra.gov.uk/
environment/business/reporting/
pdf/envkpi-guidelines.pdf.

- Von Weizsäcker E, Lovins A B and
Hunter Lovins L. Factor four:
doubling wealth, halving resource
use. London: Earthscan, 1998.
Available from Earthscan, 
t +44 (0)20 7841 1930.
www.earthscan.co.uk/
?tabid=849. The book seeks to
achieve a technically feasible
quadrupling of ‘resource
productivity’.
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Below is a selection of sources of more
information on environmental
management and related matters.

These range from practical operational
support to strategic thinking and
innovation.
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More information

Organisation Example of advice or information available Contact details

British Standards
Institution (BSI)

Information on ISO 14000 (environmental management) series
standards 

t +44 (0)20 8996 9001 
www.bsi-global.com

Department for
Environment,
Food and Rural
Affairs (Defra)

Information on UK environmental protection policy and related
developments

t +44 (0)845 933 5577 (general
enquiries) 
www.gov.uk/government/
organisations/department-for-
environment-food-rural-affairs

Environment
Agency (EA)

Leading enforcement body for protecting and improving the
environment in England and Wales. Provides information on
regulatory controls. Also, advice on environmental management
good practice, including waste management. Provides
information on Local Environmental Action Plans (LEAPs) and a
variety of environmental topics. NetRegs provides freely
downloadable environmental guidelines and legislation (for
England, Scotland, Wales and Northern Ireland)

t +44 (0)870 850 6506
enquiries@environment-agency.gov.uk 
ww2.defra.gov.uk/environment
www.netregs.gov.uk

Wrap UK Free practical environmental advice to UK business, including
free best practice guidance on energy, waste, process efficiency
and general environmental management. Also, information on
eco-design, pollution control technology, techniques such as
‘mass balancing/waste mapping’, and motivating people

t +44 (0)808 100 2040
www.wrap.org.uk

Global Reporting
Initiative (GRI)

An international multi-stakeholder UN-recognised initiative.
Provides guidelines on sustainability reporting

t +31 (0)20 531 0000
info@globalreporting.org
www.globalreporting.org

Institute of
Environmental
Management 
and Assessment
(IEMA)

The UK’s leading professional body covering environmental
management and assessment. Includes professional
development, best practice and networking. Has overall aim to
promote sustainable development. Also, the UK Competent
body for the EU Eco-Management and Audit Scheme (EMAS)
and lead body on ‘Project Acorn’, which contributed to the
development of BS 8555

t +44 (0)1522 540069 
info@iema.net
www.iema.net

Institution of
Occupational
Safety and Health
(IOSH)

The world’s largest professional body for individuals involved in
OSH, maintaining standards and providing impartial and
authoritative guidance and training on health and safety issues.
The IOSH Environmental and Waste Management Group (also
open to non-IOSH members) is a forum for environmental issues
and shares information on its webpages

t +44 (0)116 257 3100
f + 44 (0)116 257 3101
www.iosh.co.uk
www.iosh.co.uk/groups/
environmental (IOSH Environmental
and Waste Management Group
webpages)

Northern Ireland
Environment
Agency (NIEA)

Public body responsible for environmental protection in
Northern Ireland. Provides information on regulatory controls.
Also, advice on conservation, pollution control and
environmental management best practice 

t +44 (0)28 9054 3095 (general
enquiries)
bh@doeni.gov.uk
www.ni-environment.gov.uk

Scottish
Environmental
Protection
Agency (SEPA)

Public body responsible for environmental protection in
Scotland. Provides information on regulatory controls. Also,
advice on environmental management best practice, including
waste management

t +44 (0)1786 457700
publications@sepa.org.uk
www.sepa.org.uk

http://www.sepa.org.uk
mailto:publications@sepa.org.uk
http://www.ni-environment.gov.uk
mailto:bh@doeni.gov.uk
http://www.iosh.co.uk/groups/environmental
http://www.iosh.co.uk/groups/environmental
http://www.iosh.co.uk
http://www.iema.net
mailto:info@iema.net
http://www.globalreporting.org
mailto:info@globalreporting.org
http://www.wrap.org.uk
http://www.netregs.gov.uk
http://ww2.defra.gov.uk/environment
https://www.gov.uk/government/organisations/department-for-environment-food-rural-affairs
https://www.gov.uk/government/organisations/department-for-environment-food-rural-affairs
https://www.gov.uk/government/organisations/department-for-environment-food-rural-affairs
http://www.bsi-global.com
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Organisation Example of advice or information available Contact details

The Stationery
Office (TSO)

Source of official publications in the UK (including policy papers,
Acts of Parliament, Statutory Instruments and British Standards).
Also source of EU and international publications, and a range of
professional and business books on environmental topics 

t +44 (0)870 600 5522 (general
enquiries) 
www.tso.co.uk (catalogue of
publications, bibliographic database/
online ordering) 
t +44 (0)870 242 2345 (for enquiries
about website and website orders)

UK Accreditation
Service (UKAS)

Official UK organisation for accreditation of certification bodies,
including certifiers of ISO 14001. Maintains contact details of
accredited certification bodies for ISO 14001

t +44 (0)20 8917 8400
info@ukas.com
www.ukas.com

United Nations
Environmental
Programme
(UNEP)

UN body responsible for co-ordinating sustainability efforts.
Initiatives include environmental monitoring and assessment,
information and research, and co-ordination of international
policy, eg climate change, biodiversity

www.unep.org
www.unlibrary-nairobi.org/
lib_catalogue.asp (online catalogue)

World Business
Council for
Sustainable
Development
(WBCSD)

Coalition of around 150 international companies. Provides
information on business and sustainable development including
eco-efficiency, innovation and responsible business practices

t +41 (22) 839 3100 
f +41 (22) 839 3131(Swiss-based)
www.wbcsd.org

Acknowledgments

The Technical Committee is grateful to
IOSH’s Environmental and Waste
Management Group, and in particular
to Paul Reeve CFIOSH CEnv FIEMA, for
help in the production of this
document.

We welcome all comments aimed at
improving the quality of our guidance,
including details of non-UK references
and good practices. Please send your
feedback to Luise Vassie, Executive
Director – Policy, at
luise.vassie@iosh.co.uk

mailto:luise.vassie@iosh.co.uk
http://www.wbcsd.org
http://www.unlibrary-nairobi.org/lib_catalogue.asp
http://www.unlibrary-nairobi.org/lib_catalogue.asp
http://www.unep.org
http://www.ukas.com
mailto:info@ukas.com
http://www.tso.co.uk


IOSH is the Chartered body for health and safety
professionals. With more than 44,000 members 
in over 120 countries, we’re the world’s largest
professional health and safety organisation.

We set standards, and support, develop and
connect our members with resources, guidance,
events and training. We’re the voice of the
profession, and campaign on issues that affect
millions of working people. 

IOSH was founded in 1945 and is a registered
charity with international NGO status.

Institution of Occupational 
Safety and Health
Founded 1945
Incorporated by Royal Charter 2003
Registered charity 1096790 FS 60566

IOSH
The Grange
Highfield Drive
Wigston
Leicestershire
LE18 1NN
UK

t +44 (0)116 257 3100
www.iosh.co.uk

twitter.com/IOSH_tweets
facebook.com/IOSHUK
tinyurl.com/IOSH-linkedin
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Making a
difference
A basic guide to environmental 
management for OSH practitioners



IOSH publishes a range of free

technical guidance. Our

guidance literature is designed

to support and inform

members and motivate and

influence health and safety

stakeholders.

Making a difference – a basic guide
to environmental management for
OSH practitioners
This guidance document is a
contribution to good practice in health,
safety and environmental
management, corporate responsibility
and sustainable development. The
document aims to provide advice and
information on this topic to members
of IOSH, their employers and other
interested parties.

IOSH guidance aims to inform
members and others with an active
interest in occupational safety and
health and the environment. It is
developed by groups of members, in
consultation as appropriate, to make
sure that at the time of publication it
represents best practice and current
thinking on the topics concerned. 

IOSH guidance is designed for use in a
variety of ways. However, the ultimate
aims are:
- to guide IOSH members and others

in working together to prevent
work-related accidents, ill health
and environmental harm

- to assist trainers and educators to
include reference to relevant
standards and best practice in their
curricula.

Most IOSH members are UK based, but
many – including members in Hong
Kong, the Republic of Ireland,
Caribbean, Middle East and elsewhere
– advise organisations with non-UK
interests. As far as possible, guidance is
developed so as to be applicable to all.

If you have any comments or questions
about this guide please contact Research
and Information Services at IOSH:
- t +44 (0)116 257 3100
- researchandinformation@iosh.co.uk

PDF versions of this and other guides
are available at www.iosh.co.uk/
freeguides.

Our materials are reviewed at least
once every three years. This document
was last reviewed and revised in
August 2014.

http://www.iosh.co.uk/freeguides
http://www.iosh.co.uk/freeguides
mailto:researchandinformation@iosh.co.uk
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Historical perspective
In 1992, at the UN ‘Earth Summit’ in
Rio de Janeiro, 150 countries agreed
on the need to follow four
fundamental principles:
- pursue sustainable development 
- curb the risk of global climate

change by reducing carbon dioxide
and other ‘greenhouse gas’
emissions 

- protect the diversity of species and
habitats 

- manage the conservation and
sustainable development of the
world’s forests. 

The Earth Summit confirmed the place
of environmental issues in the context
of sustainable development (the
process of moving towards
sustainability), and helped to develop
environmental management as a policy
issue and a business activity. Even so, it
is widely believed that the need for
universal implementation of the
principles above has become even
more pressing. Effective environmental
management is now vitally important
to society in general and to many
organisations in particular, and often
OSH practitioners have an active role. 

The widespread application of
environmental management began to
take off in the mid-1990s with the
UK’s groundbreaking ‘BS 7750’
standard. The EU’s Eco-Management
and Audit Scheme (EMAS)1 soon
followed, but the ISO 140012 standard
has gone on to have by far the biggest
impact. The uptake of these standards
– and ISO 14001 in particular – within
various business sectors means that
environmental management has
become a widely established
professional activity. 

In addition, ‘risk to business’ reporting
requirements such as the UK’s
‘Turnbull’ guidelines,3 the Global
Reporting Initiative4 and the UN Global
Compact5 have further boosted the
profile of environmental issues in major
companies. These companies have
gone on to demand improved health,

safety and environmental (H,S&E)
performance from their suppliers and
contractors. 

In many companies, the corporate
social responsibility (CSR) agenda has
also incorporated safety and
environmental management.
Stakeholder pressure – whether from
the public or other organisations – to
modify corporate behaviour is now
commonplace and, in turn, corporate
actions affect supply chains. To these
external factors we should add the
internal driver of rationalising support
functions by combining OSH and
environmental roles. 

All these factors have contributed to
the growth in the number of OSH
practitioners who have become H,S&E
(or SHE) professionals, either within
commercial and public organisations,
or working as consultants. 

A question of competence
OSH practitioners have technical
competences and other skills (such as
the ability to convince management of
the need to consider or take action)
which, in many situations, can be vital
to successful environmental
management. The ‘hazard and risk
control’ approach is particularly useful
for assessing and controlling acute risks
to the environment, for example
spillage or explosion. In addition,
environmental management systems
(EMSs) such as ISO 14001 use the
‘plan-do-check-act’ methodology. This
is familiar to, and has been applied by,
many OSH practitioners in other
management systems, for example 
BS 18004,6 ILO Guidelines7 and OHSAS
18001.8

However, management systems such as
ISO 14001 specifically require the
consideration of environmental aspects
and impacts associated with an
organisation’s activities and interests.
Often, environmental management,
CSR or sustainability issues require a
broad approach to environmental
impacts – examples include strategic

environmental planning, stakeholder
engagement, reducing (or even
anticipating) climate change impacts,
improving resource efficiency, using
‘cleaner technology’, or more specific
initiatives aimed at reducing
environmental impacts along the
supply chain (such as ‘green’
procurement). In short, the OSH
practitioner may need new skills to
contribute successfully in these areas.

H,S&E legislation compared
In general, the principles underlying
European environmental legislation are
different from those of EU health and
safety law. Much of the legislation is
based on goal-setting principles, such
as best available techniques/technology
(BAT), which have no direct equivalent
in health and safety law. Increasingly,
EU legislation does not seek to control
accidents or emissions (outputs), but
rather to improve resource efficiency, ie
by dealing with both inputs and
outputs. For example, legislation
designed to boost packaging and
electronic waste recovery bears no
practical resemblance to risk-based
health and safety law. Also, much of
Europe’s environmental legislation is
either process-based or, in the case of
‘producer responsibility’ requirements,
product-based. As such, large tracts of
environmental legislation apply only to
certain sectors, and operational
compliance may be in the hands of
process or commercial specialists. 
All this means that managing
environmental issues successfully, or
working with other professionals on
environmental issues, can require OSH
practitioners to broaden both their
general and technical competences.
This is particularly true when an
organisation’s significant environmental
impacts are related to lifecycle or other
sustainability issues, and not just to
hazards and risk control measures.

There are, however, some significant
areas of legal overlap between safety
and environment, notably legislation
covering H,S&E at high hazard sites,
and the transport of hazardous
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materials. Such overlaps usually reflect
the need for a hazard and risk control
approach to the environmental issues
in question. A clear example of where
H,S&E legislation (and competences)
are combined is the EU requirement
(Directive 96/35/EC9) for ‘dangerous
goods safety advisers’. The aim of this
role is to help prevent harm to people
and the environment from the
transportation of dangerous goods.

Significantly, there can also be practical
overlaps between health and safety,
and environmental issues. Depending
on circumstances, these can be useful
or problematic. For example, directives
on chemical agents or noise are
designed to control risks at work from
substances or noise, but the actions
taken to reduce risks to health may
have positive environmental impacts,
even though these directives are not
aimed at the wider environment.
Conversely, environmental measures
such as those aimed at airborne
solvent emissions may have health and
safety benefits by requiring, for
example, reduced inventories and the
control of ‘fugitive’ (non-point source)
emissions.

Other areas where H,S&E issues
converge include:
- the use of the ‘risk hierarchy’ –

looking for substance elimination
- design or procurement to eliminate

or reduce risk 
- waste minimisation, for example

reducing risk at source 
- emergency plans
- packaging and labelling of

dangerous goods
- supply chain issues such as REACH

(the Registration, Evaluation,
Authorisation and restriction of
CHemicals)10 and the GHS (United
Nations Globally Harmonised
System of Classification and
Labelling of Chemicals).11

Exercising H,S&E competency
OSH practitioners working in an H,S&E
role need to understand the
relationships between health and
safety, and environmental policy, law
and practice. Regardless of whether
H,S&E professionals have a strategic or
day-to-day (operational) role, they need
to be aware of the competences
needed for effective H,S&E
performance. This includes having a
suitable level of competency in
environmental management
techniques. Such awareness may have
to extend to assessing the competency
of colleagues and perhaps contractors.

OSH practitioners may need further
training to understand environmental
legislation, the principles behind it, and
how enforcers deal with it. They may
also need to learn more about
environmental management techniques
such as lifecycle approaches, ‘mass
balancing’, ‘waste mapping’ and, more
generally, waste minimisation. These
techniques can also lead to improved
standards of health and safety by
reducing exposures to harmful materials. 

Working with environmental
professionals
Conversely, environmental and other
professionals should understand how
their work might impact on health and
safety. A survey of environmental
managers by ENDS,12 a leading UK
environmental journal, found that
around 83 per cent of respondents had
additional functions, and that over half
of these people had health and safety
responsibilities. OSH practitioners
should help environmental and other
professionals to access proper training
in the principles of health and safety
management and make sure that,
where necessary, these people can deal
with key principles such as hazard and
risk assessment, and the hierarchy of
controls. 

03

Examples of where communication can
be crucially important are:
- planning
- control of releases
- incidents and emergencies
- technical guidance, notably on best

available techniques/technology
(environment) or ‘so far as reasonably
practicable’ (health and safety).

Basic principles for OSH
practitioners and employers
- Maintaining a safe and healthy

working environment is a key social
aspect of sustainable development
and CSR, and it can contribute to
the environmental aspect of
sustainable development. 

- OSH practitioners with suitable
competences in environmental
management can play a significant
role in the environmental aspect of
sustainable development. 

- H,S&E decisions and policies
(including those of government and
enforcers) should be founded on
adequate risk assessment. Where
relevant they should also be backed
up by the best available scientific
and technical information. 

- H,S&E policies should involve
effective, ongoing communication
with key stakeholders.

OSH practitioners should seek to make
sure that their organisations use proper
risk assessment and control techniques
to control H,S&E risks. Significant risks
to health and safety should be the
priority for risk control. Specifically,
practitioners need to make sure that,
when environmental options are
considered (for example the use of
pollution-abatement technologies, or
the recovery and recycling of materials),
they do not reduce standards of
occupational or public health and safety.
In fact, where possible, practitioners
should try to make sure that the options
chosen improve health and safety. 



Both practitioners and organisations
can benefit from:
- making sure that any

environmental, CSR or sustainable
development policy is compatible
with its health and safety policy

- addressing the most significant
environmental or CSR impacts of
new products and services at the
design and planning stages, with
due regard to health and safety

- employing competent people to
deal with H,S&E matters and
obtaining competent specialist
advice where necessary.

Organisations attempting to integrate a
management system so that it covers
environment, safety and health and,
for example, issues such as quality,
should value those individuals who:
- are capable of a multidisciplinary

approach 
- understand how external factors

link to what the organisation needs
- offer good technical skills
- have good communication skills.

Increasingly, clients and consumers
want safer chemicals, the ability to re-
use and recover materials, and much
more H,S&E information. Clearly, those
OSH practitioners looking to make a
difference to the H,S&E performance of
their organisations will need an array
of general and technical competences
to help deliver these stakeholder
requirements.
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EMSs help organisations manage their
environmental issues effectively. The
most significant models for an EMS are
ISO 14001, the international
environmental management system
standard, and to a lesser extent EMAS.
There are other national EMS schemes
and, in the UK, there is a ‘six steps to
ISO 14001’ scheme (BS 855513).
However, ISO 14001 is recognised
around the world.

‘Plan, do, check and act’
A systematic approach to
environmental management should be
based on the plan, do, check and act
(PDCA, also known as the ‘Deming’)
cycle. This is the basis of both ISO
14001 and BS OHSAS 18001 (see
Figure 1).

The PDCA stages, as applied to ISO
14001, can be broken down further
(see Figure 2).

Important features of an EMS include:
- the environmental policy statement,

which sets the framework for
environmental management. The
environmental policy should address
significant environmental aspects
and the requirements of applicable
environmental legislation (note:
legislation should in any case be
used as part of the assessment of
‘significance’)

- the policy is implemented through
appropriate objectives, targets,
responsibilities, action plans,
programmes and procedures
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- performance is checked through
monitoring and planned auditing,
and rectified where non-
conformances are identified

- there are feedback mechanisms
through the management review, to
make sure that the system is kept
relevant and fit-for-purpose, and
can deliver continual improvement

- initial environmental review is an
important first stage for
organisations that don’t have a
formal EMS; more environmental
reviews may be needed if
circumstances significantly change,
for example new activities, products
and services, and external
developments.

2 Environmental management systems

Figure 1: The PDCA cycle

Act Plan

DoCheck

ISO 14001
ISO 14001 was developed by the
International Organisation for
Standardisation (ISO), and is part of a
suite of ISO environmental management
standards that provide guidance on
various topics, including environmental
auditing, environmental performance
indicators and lifecycle assessment. The
structure of ISO 14001 is highly
compatible with the occupational health
and safety management standard BS
OHSAS 18001.

ISO 14001 is a ‘specification with
guidance for environmental
management systems’. It is a standard

specification of the requirements for an
EMS that need to be in place to obtain
accredited certification. However,
organisations that design their EMS to
conform to the standard are not
obliged to obtain certification.

ISO 14001 requires an organisation to
make explicit commitments in its policy
statement to:
- comply with applicable legislation

and regulations
- ensure continual improvement
- ensure prevention of pollution.
The ‘prevention of pollution’
requirement does not define ‘pollution’
levels.

ISO 14001 definition

Environmental management
system
The part of the overall
management system used to
develop and implement its
environmental policy and manage
its environmental impacts.
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Necessary
improvements

Company
policy

Management
reviews

Monitoring
and auditing

Performance
measurement

Internal control/
improvement
measures

Setting
company
objectives

Identification
of hazards and
assessment
of risks

Identification
of impacts and
evaluation of
significance

Organisation
and personnel

Act

Check

Do

Plan

Communication

Figure 2: Main stages in the PDCA cycle as applied to ISO

Cycle
stage

Management activities/steps Relevant environmental 
management tool

Plan - Identify priority issues (significant aspects)
- Establish/modify policy to address issues
- Identify performance standards/improvement opportunities (legal

requirements, best practice solutions)
- Allocate specific responsibilities
- Set objectives and targets to meet performance levels
- Prepare action plans, programmes and procedures for 

achieving performance/meeting objectives and targets 

Environmental review (initial or
subsequent)

Do - Those responsible implement plans, programmes and procedures Standards and procedures

Check - Monitor results
- Evaluate performance against policy aims, objectives, targets,

plans, programmes and procedures 
- Determine reasons for deviations, eg non-conformances

Environmental monitoring and
management audit

Act - Take corrective action for non-conformances
- Consider performance and adequacy of system elements in

delivering desired performance
- Ensure changing circumstances are identified
- Modify system elements: policy; objectives and targets;

responsibilities; plans; programmes; procedures, as necessary 

Management review

Table 1: Stages of PDCA as applied to ISO 14001
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Management

review

Checking and corrective action
l  monitoring and measuring
l  non-conformance and corrective 
 and preventive action
l  records
l  EMS audit

Implementation and operation
l  structure and responsibility
l  training awareness and 
 competence
l  communication
l  documentation
l  document control
l  operational control

Planning
l  environmental aspects
l  legal requirements 
l  objectives and targets
l  management programmes

Environmental

policy

Continual
improvement

Figure 3: ISO 14001 model

Figure 4: Environmental business risks

Poor environmental
performance

Environmental incident

Poor planning – surprises due

to external developments

No visible engagement on

environmental issues

Business risks

Increased cost
l  legal action and fines 
l  failure to prevent loss
 (eg through spills,
 unnecessary wastage of
 materials and energy)

Damaged reputation
l  loss of market/
 customer confidence
l  increased regulatory
 concern
l  difficulty raising finance/
 obtaining insurance
l  poor community relations
l  adverse impact on
 employee morale



Purpose of an EMS
A key driver for developing and
maintaining an EMS is to minimise the
organisation’s business risks that are
associated with environmental impacts.
This is achieved through the systematic
management of activities and
interactions (environmental ‘aspects’)
that lead to significant impacts. 

Business benefit is the ‘other side of
the coin’ to business risk. Some of the
potential business benefits of
establishing and maintaining an
effective EMS are shown in Table 2.

The BS 8555 guide
‘Environmental management systems.
Guide to the phased implementation of
an environmental management system
including the use of environmental
performance evaluation’ provides a
comprehensive guide to the phased
implementation, maintenance and
improvement of an EMS. It describes a
six-step approach to implementing an
EMS using environmental performance
evaluation. It is aimed particularly at
smaller companies that want to gain
recognition for being en route to a full

EMS. However, it is also useful for larger
companies, notably those that want
improved environmental performance
along their supply chain.

Identifying environmental
aspects and impacts
The fundamental principle of
environmental management is that
significant environmental activities and
interactions (‘aspects’, either actual or
potential) should be managed. ISO
14001 (4.3.1) sets this out as follows:

“The organisation shall establish and
maintain (a) procedure(s) to identify the
environmental aspects of its activities,
products and services that it can
control and over which it can be
expected to have an influence, in order
to determine those which have or can
have significant impacts on the
environment. The organisation shall
ensure that the aspects related to these
significant impacts are considered in
setting its environmental objectives.”
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ISO 14001 definitions

Continual improvement
Recurring process of enhancing the
EMS to achieve improvements in
overall environmental performance
consistent with the organisation’s
environmental policy. Note: this is
subtly distinct from continuous
improvement.

Prevention of pollution
Use of processes, practices,
techniques, products, services or
energy to avoid, reduce or control
the creation, emission or discharge
of any pollutant or waste, to reduce
adverse environmental impacts.

Table 2: Benefits of an effective EMS

Area of benefit Specific benefits can include:

‘Licence to operate’ (this
can mean acceptance by
society or stakeholders,
not just formal licences
issued by enforcers)

- Ease in obtaining regulatory permits, licences, consents, authorisations (including planning
consents and operational licences)

- Maintains and enhances community relations
- Improved relations with regulator
- Avoids enforcement or civil actions

Cost control - Improved operational and process efficiency
- Ongoing annual savings in materials, water, energy and waste costs where minimisation

programmes are functioning 
- Avoids fines and damages awarded from legal action through criminal or civil courts
- Avoids hidden costs of legal action (including substantial draw on management time)
- Direct contribution to bottom line

Access to product
markets

- Assures customers of commitment to responsible environmental practices
- Helps understand (and meet or exceed) customer supplier requirements 
- Creates improved or new products and services with market opportunities

Access to capital markets - Satisfies investor criteria
- Helps obtain insurance at reasonable cost

General public - Helps build positive reputation/enhanced image



Distinction between aspects
and impacts 
When considering aspects and impacts,
it is useful to think in terms of ‘causes’
and ‘effects’ respectively. In simple
terms, activities have aspects that
cause environmental impacts (changes
in the environment).

Key words in the ISO’s definitions of
‘environmental aspect’ and
‘environmental impact’ (see below) are
‘interact’ and ‘change’ respectively.
Examples are included in Table 3. 

Note that whether an impact is
considered to be adverse or beneficial,
and to what extent, may depend on
legislation or on the views of society or
specific stakeholders. The existence of
legal controls and other government
policy measures, and the opinions of
other stakeholders, are fundamental
considerations when assessing
significance.

OSH practitioners should also have a
clear understanding of how the
‘Source-Pathway-Receptor’ model is
used (see Figure 6). This model is the
basis for legislation on the
identification of contaminated land,
and is used extensively to help assess
the risk of environmental harm to
people (environmental noise, for
example) or the wider ecosystem. 

Systematic approach to
aspects and impacts
Identifying and understanding
environmental aspects is essential for
creating, developing and maintaining
an effective environmental
management process. Those aspects
that are determined to be significant
should always be the focal point for
management and performance
improvement. A systematic approach
to identifying aspects and impacts is a
firm foundation for effective
environmental management. 

The main steps in identifying aspects
and impacts are summarised in 
Figure 7. Defining the scope of an
environmental management system is
particularly important. Aspects related
to the organisation’s operations are
normally given priority because they
are linked with the core business and
are directly under its control. However,
environmental aspects associated with
the use and disposal of a product, or
provision of a service, should also be
considered. For those organisations
seeking certification to ISO 14001, this
is an explicit requirement. 
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Screening aspects for
management
A survey of activities (and products)
might identify a large number of
environmental aspects and associated
impacts. However many there are, the
next (and fundamentally important)
management step is to screen the
aspects to identify the most important
(significant) ones for management
action. 

Why determine significance?
Assessing significance is essentially
about setting priorities. It enables
organisations to understand their key
environmental impacts and to
concentrate resources and effort on
the aspects (including company
activities and products, but perhaps
also supply chains) leading to them.

An organisation needs to decide on its
criteria for significance, and to apply
them in a justifiable, consistent and
transparent way. 

ISO 14001 definitions

Environmental aspect
An element of an organisation’s
activities, products and services
which can interact with the
environment. Note: a significant
aspect may have a significant
environmental impact.

Environmental impact
Any change to the environment,
whether adverse or beneficial,
wholly or partially resulting from an
organisation’s environmental
aspects.

Environmental aspect Environmental impact

Chemical or oil spill Water pollution or land contamination

Atmospheric emission, eg volatile organic compounds Atmospheric pollution, eg tropospheric ozone creation

Noise Noise nuisance

Table 3: Examples of environmental aspects and impacts
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Source

Receptor

P
ath
w
a
y

Example 1. Landfill
Example 2. Contaminated land

People
Ecosystem

Aquifer
Watercourse

Figure 6: The ‘Source–Pathway–Receptor’ model

Figure 5: The ‘Activity–Aspect–Impact’ relationship

Environment

Aspect – interaction

Activity
Impact –
change

Map out key activities
(products and services)

Identify environmental aspects
for each activity

Identify environmental impacts
associated with each aspect

Evaluate significance

Figure 7: Principal steps in identifying aspects and impacts



Factors in assessing
significance
In general, an environmental aspect
should be considered ‘significant’ if:
- it is controlled by regulatory

requirements
- it, or its associated impact, is of

concern is to key stakeholders
- it has the potential to cause a

demonstrable impact on the
environment

- it has major financial implications –
either positive (savings or market
opportunities) or negative (costs). 

An organisation may need to apply
more criteria. It is for the organisation
to design a method that works for its
circumstances – there is no standard
technique.

Environmental management issues are
not always about the assessment of
risks from discharges to the
environment (outputs). OSH

practitioners should be aware of the
possible environmental impact of using
resources such as raw materials and
energy (inputs) – possibly including
renewable energy. Environmental
management has a universally
recognised ‘hierarchy’ (see Figure 8) for
reducing impacts due to material
inputs and outputs. Increased re-use or
recovery, both during production and
after products have reached the end of
their useful life, can reduce impacts
significantly (see Figure 9).

Certification/verification
Certification is the process by which an
independent third party organisation
(certification body or certifier) checks
that an organisation’s EMS conforms to
a standard such as ISO 14001 and
certifies that this is the case. For EMAS,
the terminology is slightly different –
the process is referred to as
‘registration’ and those conducting it
as ‘verifiers’. 
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Certification has time and cost
implications, but it has a number of
benefits:
- it provides independent recognition

that the organisation is managing
its environmental issues in
accordance with a recognised
standard 

- it provides an internal discipline for
the organisation – the business
understands that its system is being
audited not only through the
internal management audit, but
through accredited external
verifiers. 

External reporting (particularly when
verified by a third party) may be
important in helping to demonstrate
both environmental engagement and
performance. External reports will be
more robust where they draw on
information from an effective EMS.
To ensure credibility, organisations
seeking certification to ISO 14001
should commission certification bodies
that are accredited by government
agencies to carry out certification
work. In the UK, this is the UK
Accreditation Service (UKAS). 

Figure 8: The ‘waste hierarchy’

Eliminate

Dispose

Recycle
Re-use

Reduce

543
2Avoid producing

waste in the
first place

Minimise
the amount
of waste you

produce Use items as
many times as

possible Recycle what
you can,

 only after you
have re-used it

Dispose of
what’s left in a 
responsible way

Start here

1
Material Product

WASTE
ONLY



Before awarding a certificate, certifiers
usually carry out an initial assessment
of the system, followed by the main
assessment. This includes examining
documents, interviews and site visit(s).
If non-conformances with ISO 14001
are found, the organisation will be
advised about changes they must
make. These areas will be checked
again before a certificate is awarded.
Should non-conformances be
discovered during a later certification

surveillance audit, the organisation is
usually given a timescale to take
corrective action. If this is not taken or
if the non-conformance is substantial,
the organisation may lose certification
status. In the case of EMAS,
organisations may have their
registration withdrawn if, in the
opinion of the enforcing authority, they
show significant non-compliance with
environmental legislation.
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Waste
s 

Wastes 

Re-use/
recover

Re-use/
recover

Activities/
processes

Product

Materials/
energy

Improved efficiency/
reduced waste

‘Eco-efficiency’ End-of-life materials

Figure 9: Improved eco-efficiency: ‘closing the loop’



Knowledge is not competence, but it is
a good start. The level of knowledge
needed by OSH practitioners with an
environmental role depends on:
- the organisation
- the role itself
- career aspirations. 

A practitioner may have the
qualifications for a given role, but may
plan to obtain more widely recognised
qualifications so that they can develop
their career in their current or another
business. 

If you’re new to the subject, it’s best to
take a taught course leading to a
nationally recognised qualification. 

Some environmental
management courses (UK
only)
You can get basic environmental
management knowledge from courses
such as:
- Associate certificate in

environmental management (two-
week course, accredited by the
Institute of Environmental
Management and Assessment
(IEMA), which allows successful
candidates to become associate
members of IEMA)

- EMS implementation courses
- Foundation course in environmental

auditing
- EMS auditor courses
- NEBOSH specialist diploma in

environmental management.

As part of its Continuing Professional
Development (CPD) programme, IOSH
runs a series of environmental courses
for OSH practitioners, eg:
- Environmental practitioner 1:

Understanding the basics
- Environmental practitioner 2: Waste

management, contaminated land
and planning

- Environmental practitioner 3:
Understanding your responsibilities
for controlling air and water
pollution

- Environmental practitioner 4:
Assessment and management of
environmental performance

- Environmental practitioner update:
Environmental policy and
legislation. 

All these courses are supported by the
IOSH book Essentials of environmental
management. Note that the IOSH CPD
courses provide the underpinning
knowledge if you want to take the
‘open-book’ route to associate
membership of IEMA. IOSH also offers
other courses that include
environmental issues, for example
Understanding REACH, CSR and the
triple bottom line, and Business risk
management. 

For more information on IOSH courses,
visit www.iosh.co.uk/pdprogramme
or phone +44 (0)116 257 3197.

If you want to develop your awareness
and abilities substantially in the area of
H,S&E management, and sustainability
and CSR issues, modular degree or
Master’s courses on these topics are
available from several universities.
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3 Qualifications

These courses include Master’s degrees
in integrated environmental
management (for example, via distance
learning) and corporate environmental
management.

It is also worth noting that IEMA is a
key source of information about
suitable environmental courses (see
contact details for IEMA and other
environmental organisations on pages
16–17).

Maintaining knowledge 
If you want to maintain and develop
your knowledge in this area, you’re
welcome to join the IOSH
Environmental and Waste Management
Group. Phone t +44 (0)116 257 3234
or email membership@iosh.co.uk.
We also advise that you consider the
benefits of membership of IEMA or
another professional body, which will
help keep you up to date with
environmental management issues.
IEMA offers opportunities to learn
about, and exchange, good and best
practice.

Best practice publications and
workshops in many environmental
management techniques are also
available free from the ‘Envirowise’
programme (see contact details for
Envirowise and other environmental
organisations on page 16).

mailto:membership@iosh.co.uk
http://www.iosh.co.uk/pdprogramme


Best available
techniques/technology (BAT)
Those techniques/technology most
effective in preventing, minimising or
rendering harmless polluting releases
and that are economically and
technically viable. The
techniques/technology should be
procurable by operators of the
process in question, and while they
do not have to be in general use,
they should be generally accessible.
Availability can include
techniques/technology still at the pilot
stage. ‘Technique’ includes both the
plant in which the process is carried
out and how the process is operated.
It includes the numbers and
competences of staff, working
methods and supervision, and the
design, construction, layout and
maintenance of buildings. 

Clean technology
Technology which is designed to
reduce environmental impacts (often
waste material) from equipment or
processes. Examples are ‘closed loop’
systems that fully recycle process water,
or buildings / vehicles supplied by
renewable or more ‘carbon efficient’
energy sources.

Environmental aspect
An element of an organisation’s
activities, products and services that
can interact with the environment.

Environmental impact
Any change to the environment,
whether adverse or beneficial, wholly or
partially resulting from an organisation’s
activities, products or services.

Mass balancing
Measuring the total inputs of a
substance into a process, and the total
outputs of that substance from the
process, to assess the extent and
nature of any losses of that substance
at various stages in the process. Once
assessed, a plan can be implemented
to reduce these losses. 

Sustainable development 
Development that meets the needs of
the present without compromising the
ability of future generations to meet
their own needs. Sustainable
development requires the maintenance
or improvement of social, economic
and environmental standards.

More environmental terms are
included in the glossary of the IOSH
book Essentials of environmental
management (see ‘Further reading’
opposite). 
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Glossary
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Below is a selection of sources of more
information on environmental
management and related matters.

These range from practical operational
support to strategic thinking and
innovation.
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More information

Organisation Example of advice or information available Contact details

British Standards
Institution (BSI)

Information on ISO 14000 (environmental management) series
standards 

t +44 (0)20 8996 9001 
www.bsi-global.com

Department for
Environment,
Food and Rural
Affairs (Defra)

Information on UK environmental protection policy and related
developments

t +44 (0)845 933 5577 (general
enquiries) 
www.gov.uk/government/
organisations/department-for-
environment-food-rural-affairs

Environment
Agency (EA)

Leading enforcement body for protecting and improving the
environment in England and Wales. Provides information on
regulatory controls. Also, advice on environmental management
good practice, including waste management. Provides
information on Local Environmental Action Plans (LEAPs) and a
variety of environmental topics. NetRegs provides freely
downloadable environmental guidelines and legislation (for
England, Scotland, Wales and Northern Ireland)

t +44 (0)870 850 6506
enquiries@environment-agency.gov.uk 
ww2.defra.gov.uk/environment
www.netregs.gov.uk

Wrap UK Free practical environmental advice to UK business, including
free best practice guidance on energy, waste, process efficiency
and general environmental management. Also, information on
eco-design, pollution control technology, techniques such as
‘mass balancing/waste mapping’, and motivating people

t +44 (0)808 100 2040
www.wrap.org.uk

Global Reporting
Initiative (GRI)

An international multi-stakeholder UN-recognised initiative.
Provides guidelines on sustainability reporting

t +31 (0)20 531 0000
info@globalreporting.org
www.globalreporting.org

Institute of
Environmental
Management 
and Assessment
(IEMA)

The UK’s leading professional body covering environmental
management and assessment. Includes professional
development, best practice and networking. Has overall aim to
promote sustainable development. Also, the UK Competent
body for the EU Eco-Management and Audit Scheme (EMAS)
and lead body on ‘Project Acorn’, which contributed to the
development of BS 8555

t +44 (0)1522 540069 
info@iema.net
www.iema.net

Institution of
Occupational
Safety and Health
(IOSH)

The world’s largest professional body for individuals involved in
OSH, maintaining standards and providing impartial and
authoritative guidance and training on health and safety issues.
The IOSH Environmental and Waste Management Group (also
open to non-IOSH members) is a forum for environmental issues
and shares information on its webpages

t +44 (0)116 257 3100
f + 44 (0)116 257 3101
www.iosh.co.uk
www.iosh.co.uk/groups/
environmental (IOSH Environmental
and Waste Management Group
webpages)

Northern Ireland
Environment
Agency (NIEA)

Public body responsible for environmental protection in
Northern Ireland. Provides information on regulatory controls.
Also, advice on conservation, pollution control and
environmental management best practice 

t +44 (0)28 9054 3095 (general
enquiries)
bh@doeni.gov.uk
www.ni-environment.gov.uk

Scottish
Environmental
Protection
Agency (SEPA)

Public body responsible for environmental protection in
Scotland. Provides information on regulatory controls. Also,
advice on environmental management best practice, including
waste management

t +44 (0)1786 457700
publications@sepa.org.uk
www.sepa.org.uk

http://www.sepa.org.uk
mailto:publications@sepa.org.uk
http://www.ni-environment.gov.uk
mailto:bh@doeni.gov.uk
http://www.iosh.co.uk/groups/environmental
http://www.iosh.co.uk/groups/environmental
http://www.iosh.co.uk
http://www.iema.net
mailto:info@iema.net
http://www.globalreporting.org
mailto:info@globalreporting.org
http://www.wrap.org.uk
http://www.netregs.gov.uk
http://ww2.defra.gov.uk/environment
https://www.gov.uk/government/organisations/department-for-environment-food-rural-affairs
https://www.gov.uk/government/organisations/department-for-environment-food-rural-affairs
https://www.gov.uk/government/organisations/department-for-environment-food-rural-affairs
http://www.bsi-global.com
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Organisation Example of advice or information available Contact details

The Stationery
Office (TSO)

Source of official publications in the UK (including policy papers,
Acts of Parliament, Statutory Instruments and British Standards).
Also source of EU and international publications, and a range of
professional and business books on environmental topics 

t +44 (0)870 600 5522 (general
enquiries) 
www.tso.co.uk (catalogue of
publications, bibliographic database/
online ordering) 
t +44 (0)870 242 2345 (for enquiries
about website and website orders)

UK Accreditation
Service (UKAS)

Official UK organisation for accreditation of certification bodies,
including certifiers of ISO 14001. Maintains contact details of
accredited certification bodies for ISO 14001

t +44 (0)20 8917 8400
info@ukas.com
www.ukas.com

United Nations
Environmental
Programme
(UNEP)

UN body responsible for co-ordinating sustainability efforts.
Initiatives include environmental monitoring and assessment,
information and research, and co-ordination of international
policy, eg climate change, biodiversity

www.unep.org
www.unlibrary-nairobi.org/
lib_catalogue.asp (online catalogue)

World Business
Council for
Sustainable
Development
(WBCSD)

Coalition of around 150 international companies. Provides
information on business and sustainable development including
eco-efficiency, innovation and responsible business practices

t +41 (22) 839 3100 
f +41 (22) 839 3131(Swiss-based)
www.wbcsd.org
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IOSH is the Chartered body for health and safety
professionals. With more than 44,000 members 
in over 120 countries, we’re the world’s largest
professional health and safety organisation.

We set standards, and support, develop and
connect our members with resources, guidance,
events and training. We’re the voice of the
profession, and campaign on issues that affect
millions of working people. 

IOSH was founded in 1945 and is a registered
charity with international NGO status.
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move more 
encouraging postural breaks –
behaviour change in the office
Research summary



IOSH, the Chartered body for health and safety professionals, is

committed to evidence-based practice in workplace health and

safety. We maintain a Research and Development Fund to support

research, lead debate and inspire innovation as part of our work 

as a thought leader in health and safety.

In this document, you’ll find a summary of the independent

research we commissioned from the University of Derby, ‘Move

more: investigating the impact of behaviour change techniques on

break taking behaviour at work’.

The researchers would like to thank all those organisations and

individuals that took part in the research, as well as those who

facilitated their contact with organisations and individuals.

www.iosh.co.uk/getfunding 

Our research and development programme
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Move more

What’s the problem?
Musculoskeletal disorders (MSDs) are still the most common
occupational ill health condition in the UK. Although there
are various causes of MSDs, taking regular rest breaks that
involve changing posture has been shown to have a positive
impact on reported symptoms, as well as on related issues
such as fatigue and discomfort. 

The need for regular postural breaks for workers who use
display screen equipment (DSE) has been part of the
guidance to the DSE Regulations since their inception, and
was reiterated in a 2007 study by the Health and Safety
Executive (HSE).* 

In the HSE study, the authors further established high
prevalence rates of MSDs and other symptoms in DSE
workers (particularly those who reported working longer
without a break) and proposed that more work should be
carried out to investigate the impact of improved break-
taking on these symptoms.

* Melrose A S, Graveling R A, Cowie H, Ritchie P, Hutchison P and
Mulholland R M. Better display screen equipment (DSE) work-related ill
health data. RR561. Sudbury: HSE Books, 2007.
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Applying the theory of planned behaviour
The theory of planned behaviour (TPB)* is a well-established
and prominent model of health-related behaviour. It outlines
a number of factors that are thought to have an impact on
the intention to behave in a certain way. However, the
model does recognise a clear gap between behavioural
intention and actual behaviour. 

Initiatives aimed at changing behaviour must, therefore, aim
both to influence behavioural intentions and ‘bridge’ the
intention–behaviour gap. One such gap-bridging method is
the writing of implementation intentions† (‘if–then’ plans).
These have been used effectively to help turn intention into
behaviour for other issues in office environments.

* Ajzen I. The theory of planned behaviour. Organizational Behavior and
Human Decision Processes 1991: 50 (2); 179–211.

† Gollwitzer P M. Goal achievement: the role of intentions. In: Stroebe W
and Hewstone M (eds). European review of social psychology. Chichester:
Wiley, 1993: 141–185.

Figure 1
Representation of the theory of planned behaviour
© Icek Ajzen (2006), http://people.umass.edu/aizen/tpb.diag.html
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Writing an implementation intention involves making a plan
to enact a behaviour, in a defined manner, specifying both
time and location. In the break-taking context, rather than
simply declaring ‘I will take more breaks’, an implementation
intention may be ‘I will take a break, after the final call of
each hour and will collect a drink of water’. Typically,
‘if–then’ strategies are used (if situation y arises, then I will
initiate goal-directed behaviour z) as part of these plans.

In addition to implementation intentions, a number of
studies have looked at whether external prompts or
reminders can support the translation of intention into
behaviour. 

So, against this backdrop, we commissioned a team of
researchers from the University of Derby – Dr Claire
Williams, Elaine Denning, Andrew Baird and Professor
David Sheffield – to investigate the impact of interventions
aimed at improving employees’ postural break-taking
behaviour in a constrained office-type environment (eg call
centres/control rooms). The research team looked at
whether these plans and prompts increased the number of
short (30-second) postural breaks taken by ‘desk-bound’
office staff. The reasons behind their success or failure were
then examined by analysing feedback from a number of
focus groups.
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Research aims
The aims of the study were to:
- establish objective (rather than self-reported) break-

taking behaviour in the call centre/control room
environment using BACK-TRACK™ devices – which buzz
at regular intervals to remind participants to take
postural breaks – at three time points

- investigate the usefulness of implementation intentions
(in the form of ‘if–then’ plans) to change postural break-
taking behaviour by measuring breaks taken before and
after the interventions, and at a six-month follow-up

- explore the usefulness of non-software-based external
prompts provided by the BACK-TRACK™ devices in
supporting a change in postural break-taking behaviour

- use qualitative research, in the form of focus groups, to
understand the reasons for the usefulness (or otherwise)
of implementation intentions and the BACK-TRACK™
devices in supporting behaviour change

- propose ways of including these behaviour change
techniques (if successful) into training and information
materials provided by health and safety practitioners

- influence the development of the BACK-TRACK™ data-
logging devices to include uses for staff who work with
DSE, as well as the current provision for staff who carry
out manual handling activities.

Figure 2
A BACK-TRACK™ device
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What did our researchers do?

Phase 1 – Break-taking data collection via BACK-
TRACK™ data loggers
This study employed a mixed-methods approach to
investigate postural break-taking behaviour at work. A field
study involving 195 participants was carried out to see how
regularly staff got up from their desks before, immediately
following and several months after the introduction of
behaviour change interventions. The quantitative aspect of
the research was designed as a cluster randomised
controlled trial, with no blinding.*

The interventions were as follows:
- Group A (control or ‘usual care’ group) was asked to try

to take more postural breaks
- Group B was asked to formulate a break-taking

‘implementation intention’ plan 
- Group C was asked to formulate a break-taking

implementation intention linked to vibration prompts
delivered by the BACK-TRACK™ device after every hour
of inactivity

- Group D was encouraged to respond to vibration
prompts from the BACK-TRACK™ device after a one-
hour period of inactivity but didn’t create
implementation intention plans.

For the purposes of this study, break-taking was described
as making a ‘meaningful postural change’ – changing the
loading on the body from a sitting to a standing position for
at least 30 seconds. The aim was to do this at least once
every hour throughout the working day. The four
interventions were designed so that participants could
incorporate the postural changes into their normal working
day.

These data were analysed to see if the interventions affected
the number of breaks taken, and whether they had any
impact on reported symptoms (in the form of pain levels). 

Phase 2 – Focus group discussions about postural breaks
In addition to these quantitative investigations, qualitative
data were also collected, with a view to shedding light on
the reasons behind the break-taking behaviours recorded in
the study. Four focus groups in four different organisations
sought the views of 31 participants about the interventions
and also about perceived barriers and enablers for behaviour
change.

* Participants were put in a study group along with others with whom
they sat (clusters). These clusters were assigned to study groups at random
(randomised). Three study groups received an intervention, while one
(Group A) was used as a comparison (controlled). Those assigning the
clusters to groups and those who were being assigned knew which group
they were in (no blinding).
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What did our researchers find out?

People get up more than we thought
- At an average of more than three 30-second or longer

postural changes an hour, the level of break-taking
exhibited by participants in this study is surprisingly high.
Even the lowest recorded figures of 0.82 break per hour
would not cause major concern in the context of typical
DSE guidelines.

- Static posture is a risk factor for the development of
MSDs and a lack of breaks forms part of the picture. This
study suggests that the office workers changed their
postures frequently and that prolonged static postures in
the typical office are perhaps less of an issue for MSDs
than previously thought.

Writing ‘if–then’ plans supports behaviour change
- The results demonstrate that writing ‘if–then’ statements

doubles the odds of making a meaningful increase in
postural break changes over a day, compared to not
writing them. For an effectively ‘free’ intervention, this is
an important finding. 

- In turn, this indicates that it’s worth incorporating the
writing of such plans into initiatives to increase postural
breaks and considering their use in other health and
safety initiatives aimed at changing behaviours.

Hourly buzzing prompts did not encourage people to
take a postural break
- Buzzing reminders set every hour did not significantly

increase postural break-taking in this instance. However,
given the baseline average of over three breaks an hour,
it is likely many of those in a ‘buzzing’ intervention
group rarely, if ever, received prompts as they never sat
for an hour.

We can produce better behaviour change interventions
by following six principles
- Make sure the goal behaviour is clear and its benefit

understood – the specifics of the goal behaviour need to
be clearly explained, and potentially revisited and
reinforced.

- Secure demonstrable management commitment –
participants need to know and have it demonstrated to
them that the goal behaviour is fully endorsed by
management; workload must not be allowed to override
healthy behaviours.

- Provide multiple methods for goal achievement – a
variety of different approaches to support the
achievement of the goal behaviour should be proposed,
to suit different individuals, with the ability to personalise
them.

- Adapt the built environment and work systems to
support the goal behaviour – wherever possible, changes
should be made to the physical work environment and
work systems to support the goal behaviour.

- Set up two-way feedback – this should inform
participants about their performance and provide them
with an understanding of the barriers and enablers for
the goal behaviour; it should also provide the
opportunity for success to be reinforced and shared.

- Support participants to deal with barriers – having
identified any barriers for the goal behaviour, such as
poor understanding or technical issues, there must be a
clear mechanism through which such barriers can be
removed or their impact reduced.
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Prompting devices, such as BACK-TRACK™, show
promise
- BACK-TRACK™ and other similar devices, currently used

in a manual handling context, show some promise for
improving office break-taking behaviour. It is worth
noting, however, that in this study the devices were set
to buzz every 60 minutes, which was too long for this
population because many were already getting up more
than once every hour.

- Participants reported that simply wearing the BACK-
TRACK™ encouraged them to get up more; that an
external prompt, such as that provided by the BACK-
TRACK™ device, would be useful to remind them to
move; and that feedback about performance (which is
possible via the reporting database at BACK-TRACK™
Ltd) would also aid change. 

What does the research mean?
This study has given us a better understanding of break-
taking behaviour at work. It has indicated that office
workers, even in ‘desk-bound’ settings, may get up more
than would typically be expected. This knowledge should
encourage practitioners to focus attention on the other risk
factors for MSDs, such as overall workload, poor posture
and psychosocial factors.

This work has provided good evidence that implementation
intentions can help engender behaviour change in an
occupational setting. In an IOSH-funded research study
carried out by the University of Nottingham,* knowledge of
behaviour change techniques is cited as an important
practitioner training need. This ‘if–then’ plan approach could
be incorporated into training and information for postural
change interventions, as well as other occupational safety
and health issues, such as attending training; wearing
personal protective equipment; and adhering to safe
systems of work.

In addition, the six evidence-based ‘principles’ outlined from
the focus group data provide a useful guide for workplace
behaviour change interventions. Although they’ve been
generated following this postural change study, it’s likely
that they will have currency more broadly.

Furthermore, data from this project supports the
diversification of the BACK-TRACK™ product range to
support self-monitoring of healthy break-taking behaviours
by DSE users. This could be used generally, across the
population, or specifically in a rehabilitation setting to
support people back to work. 

* Leka S, Khan S and Griffiths A. Exploring health and safety practitioners’
training needs in workplace health issues. Research report 08.2. Wigston:
IOSH, 2008.



Don’t forget
There were some limitations with the research carried out
here. Most notably, simply wearing the BACK-TRACK™
device made participants aware of how often they were
making postural changes, and probably made them get up
more than if they hadn’t been wearing them. This may have
affected baseline scores. However, this was true for all
groups, so this effect would have happened to the control
group too. This means the findings relating to changes in
behaviour associated with the ‘if–then’ plans are still valid,
although our finding that people get up more than we first
thought may have been affected by them simply wearing
BACK-TRACK™ devices.

The other issue is that the focus groups did not involve
everyone, nor were the comments people made linked to
their break-taking data. This means we shouldn’t generalise
too far from the focus group findings.

08



Our summary gives you all the major findings of the
independent project report by the University of Derby. If
you want to read about the study in more depth, you can
download the full report from www.iosh.co.uk/breaks or
request a paper copy by emailing rdfunding@iosh.co.uk.
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Out of site,  
out of mind?
Managing remote working



IOSH publishes a range of 

free technical guidance. Our 

guidance literature is designed 

to support and inform 

members and motivate and 

influence health and safety 

stakeholders.

Out of site, out of mind? Managing 
remote working
Advances in information technology 
mean that more and more people are 
working away from the office. Remote 
working has many advantages – 
including reduced costs for employers 
and greater flexibility for employees – 
but it also raises different health and 
safety concerns. 

Our guide explains how to protect 
your staff and improve efficiency by 
managing the risks sensibly. It also 
includes some assessment checklists to 
help you manage remote working.
 

This guide refers to UK law, statistics 
and examples. The general principles 
and advice apply outside the UK, 
but if you’re reading this in a non-
UK context, you should be aware of 
possible differences and may need to 
use data from your own country.

If you have any comments or questions 
about this guide, please contact 
Research and Information Services at 
IOSH:
- t +44 (0)116 257 3100
- researchandinformation@iosh.co.uk

PDF versions of this and other guides 
are available at www.iosh.co.uk/ 
freeguides.

Our materials are reviewed at least 
once every three years. This document 
was last reviewed and revised in 
December 2014

mailto:?subject=
http://www.iosh.co.uk/freeguides
http://www.iosh.co.uk/freeguides
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Remote working is a way of working 
‘at a distance’, using information 
technology (IT) to allow employees 
to undertake work away from the 
employers’ premises. Remote workers 
can be based at home, occasionally 
work from home, or be mobile and 
connected from anywhere in the 
world. Remote working has increased 
dramatically as IT has developed. In 
particular, laptops, hand-held computers 
and smartphones mean that many 
people now find their job includes 
remote working to some extent.

Remote working offers many 
advantages to the employer and 
employee, by reducing costs of 
accommodation and travel, allowing 
flexible working and improving work 
efficiency. But it also brings its own 
health and safety hazards, from 
working in isolation to a lack of 
control over the work environment. 

Organisations involved in remote 
working need policies and procedures 
to make sure they manage the hazards 
effectively. This IOSH guide covers some 
of the health and safety management 
issues that employers and their health 
and safety advisers need to consider 
when developing a remote working 
policy. There’s more information on 
other aspects of managing remote 
workers in the publications listed at the 
end of the guide.

Out of site, out of mind? focuses on 
home-based and mobile ‘office’ work 
and, though it’s based on UK standards, 
it addresses issues found anywhere.

1 What is remote working?

02



You’ll need to look at the risks from 
both perspectives – your organisation’s 
and the individual worker’s.

It’s best to start at the organisational 
level by asking some basic questions:
- How many staff are working 

remotely and how many are likely 
to do so in the future? 

- What’s the geographical spread of 
remote workers? 

- What types of activity are involved? 
- Are remote workers working from 

home, from other work locations, 
or travelling from place to place? 

The way you manage health and safety 
risks will depend on all these factors – our 
‘Audit checklist for remote working’ will 
help you assess your current situation. 

You need to consider risks associated 
with using computers and work 
equipment, stress, lone working, 
manual handling, fire and so on. The 
assessments need to take account 
of the specific work environment 
and needs of each employee, so a 
major consideration will be how you 
manage individual assessments for 
many remote workers over a wide 
geographic area. You may need to 
train remote workers to carry out their 
own assessments, with the manager 
or trained assessor only becoming 
involved when there are specific 
problems that the remote worker can’t 
deal with. 

Checklists and/or interactive computer-
based packages can lead inexperienced 
staff through the risk assessment 
process. Asking the remote worker 
to provide a plan or photo of the 
workstation can help the manager 
check that the assessment is adequate. 

03

2 Risk assessment – introduction

Health and safety advisers can provide 
guidance on the best way to manage 
assessments, help with training and 
provide advice on specific issues. Our 
‘Feedback checklist for office remote 
workers’ and ‘Assessment checklist for 
remote working’ can help with the risk 
assessment process. 

The main risk assessment issues you 
need to consider are: 
- work environment
- work equipment
- mental wellbeing
- travelling
- working alone
- fire.

As an employer, you should tell your 
employer’s liability insurance company 
that you’re arranging remote working 
for your staff. It’s also a good idea 
to recommend that your employees 
discuss working from home with their 
home insurance provider.



Working from home
There’s a fine line between taking 
reasonable precautions and invading 
personal privacy. But you do need 
to assess the risks of issues such as 
available space and lighting. As a 
minimum, there should be enough 
room for work to be carried out, 
including space for the workstation, 
other equipment (eg printers) and 
storage of materials. If the employee 
is working permanently from home, 
they should ideally choose one room 
as their office. This reduces physical 
intrusion into the home, helps keep 
domestic interruptions to a minimum 
and reduces risks to other people 
at home (eg young children). If the 
room is lockable, so much the better 
– this improves the security of your 
equipment and data. 

Sheds and garages are not generally 
recommended for remote working 
because it’s often impossible to control 
security and the working environment. 
You should also be careful about 
letting your staff choose attics and 

cellars, because these spaces often 
have limited access, poor temperature 
or ventilation control and a lack of 
natural light. 

General health and safety hazards 
need to be considered by both the 
employer and the worker because 
employers have little direct control over 
the home workplace. There should be 
suitable access to the work room and 
the employee needs to ensure good 
standards of housekeeping, including 
adequate lighting, removing trailing 
leads and not using the floor or high 
shelves for storage. 

Remote workers must make sure they 
use equipment correctly and take 
reasonable care of their own health 
and safety. They must also be aware 
of the risks their work poses to other 
people, such as family members 
(including children).

If you specifically recruit someone for 
a remote working job, it’s relatively 
easy to set minimum requirements for 

their workspace. More often, however, 
employers try to free up office space 
by asking existing employees to spend 
more time working from home, or 
employees, equipped with portable 
computers, ask to work from home. If 
someone is working from home only 
part of the time, the assessment of 
whether the home provides a suitable 
workplace should take this into 
account.

Working at other employers’ 
workplaces
If your staff are working at another 
employer’s premises as outsourced 
contract staff, the health and safety 
arrangements and responsibilities 
should be included in a contract. 
This agreement must ensure, as a 
minimum, that a suitable workspace is 
provided and emergency arrangements 
are clear, and it must specify who 
is responsible for carrying out  risk 
assessments and providing workstation 
equipment.

04

3 Work environment
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You should apply similar furniture 
and equipment standards to a home 
workstation as you would in an office. 
A suitable desk and adjustable chair 
will normally be needed. These should 
be ergonomically designed to reduce 
the risk of musculoskeletal problems. 
Allowing employees some choice in style 
will enable them to choose equipment 
that suits the décor of their house. 

You may need to provide accessory 
equipment, such as task lighting to 
supplement domestic lighting. Some 
work or office equipment (eg certain 
types of shredder) is not suitable for 
domestic situations where young 
children are present. In these cases it 
may be more appropriate to supply 
equipment intended for domestic use. 

If employees only occasionally work 
from home, it’s generally fine for them 
to use their own equipment to log in 
to work networks.

Computer workstations
Permanent computer workstations 
need to be competently assessed 
and legally compliant as a minimum. 
Accessories such as footrests and 
document holders may be necessary 
– this will be determined by the 
workstation risk assessment.

If the employee is travelling from place 
to place, their equipment needs to 
be light and portable. In such cases a 
laptop is typically provided. Laptops 
can themselves present a hazard, 
as they have limited adjustability. 
Minimising the amount of time spent 
using a laptop, and taking regular rest 
breaks, will help.

If an employee is based at home 
and uses a laptop regularly for long 
periods at the same workstation, you’ll 
need to provide accessories, such as 
a mouse, keyboard, screen (or laptop 
riser) or docking station. The specific 
details should be determined through 
the workstation assessment, taking 
account of the user’s needs, space 
restrictions and how long they spend 
at the computer. 

The Health and Safety Executive (HSE) 
has produced guidance on computer 
workstation assessment – see our 
‘Further reading’ section. 

Maintaining equipment and 
electrical safety
You need to consider how you’ll 
carry out scheduled and breakdown 
maintenance of work equipment. You 
can help reduce frustration and wasted 
work time by providing: 
- good instruction and training on 

how to use software and manage 
minor equipment failures

- a dedicated helpline
- a procedure for returning items via 

a courier
- a supply of spare items to replace 

faulty equipment temporarily.

Alternatively, it may be possible for an 
IT service group to visit employees at 
their homes to carry out maintenance 
and repairs. 

Portable electrical items – from laptops 
to mobile phone chargers – require 
regular inspection to check that they’re 
still safe. Some equipment may also 
need combined inspection and testing. 
IT equipment often requires only visual 
inspection by a competent person. 
This could be done by the employee 
(after suitable training) or during 

monitoring visits. Choosing low-voltage 
or double-insulated equipment means 
the need for regular electrical testing can 
be minimised. The HSE has published 
guidance on electrical safety in offices – 
see the ‘Further reading’ section.

Clearly you can’t be responsible for 
the whole domestic electrical system at 
your employees’ homes. Nevertheless, 
if you have concerns about electrical 
safety or the availability of sockets 
(leading to trailing leads or over-use of 
extension leads), you’ll need to agree 
with the employee how these hazards 
will be controlled.

Transporting equipment
Manual handling hazards are an 
important consideration when 
you assess the suitability of work 
equipment for mobile workers. The 
advantages that smaller, lightweight 
equipment may have in reducing 
manual handling risks need to be 
balanced against potentially increased 
ergonomic risks in using such 
equipment. To reduce the need for 
staff to carry unbalanced loads by 
hand, consider providing backpacks or 
wheeled trolleys. You should always 
give your employees some say in the 
type of equipment chosen.

Workers may need to transport 
additional items, such as brochures and 
files. Manual handling risk assessments 
will be necessary to determine how to 
control any risks. Depending on the 
assessment, you may need to consider:
- reducing loads
- using a wheeled case or trolley 
- training your staff in good lifting 

techniques. 

The HSE has published extensive 
guidance on manual handling 
assessment – the most relevant ones 
are listed at the end of this guide.

4 Work equipment



Remote working hazards extend 
beyond the physical work environment. 
Working arrangements are also 
important. For example, some 
employees may find it difficult to adapt 
to working in an environment with 
limited social contact, while others may 
find it harder to manage their time or 
to separate work from home life. For 
these reasons it’s important to consider 
competence in areas such as time- and 
self-management at the recruitment 
and selection stage, or before allowing 
existing employees to work from home.

Employees need to be aware of issues 
of time management and social 
isolation and they must realise that 
working from home isn’t always an easy 
option. Those who apply to work from 
home thinking that it will give them 
an opportunity to juggle their work 
around a busy home life may find that 
the opposite is true, as it can be difficult 
to turn off the computer and close 
the office door at the end of the day, 
especially when deadlines are looming. 
Remote workers may be tempted to 
work longer than normal hours, due to 
the lack of direct supervision. 

In some ways, ‘24/7 availability’ is a 
curse of the modern age. The insistent 
ring of a mobile phone is difficult to 
ignore. The sheer volume of email can 
mean that workers feel they have to 
deal with it all the time, even when 
they’re not officially working.

Give your staff some practical training 
and tips on how to separate their 
work and home lives. Simple things 
like installing a dedicated telephone 
line for work, which is switched to 
an answer phone at the end of the 
working day, can help. It may be 
appropriate to negotiate a ‘lifestyle 
contract’ with remote worker. This 
involves formally agreeing ground rules 
relating to childcare, hours of work, 
access to the office and use of mobile 
communications. You should monitor 
this – for example, managers could 
check during one-to-one meetings that 
their staff are managing their work–life 
balance effectively.

‘Lone working’ is also a major 
consideration for employees working at 
home and while travelling. All remote 
workers (including those working 
at another employer’s premises) risk 
feeling isolated, and some people can 
find this stressful. They may also have 
concerns about what happens if they 
have an accident or become ill while 
working alone. Workers who travel on 
their own may be worried about their 
personal safety, particularly if they’re 
carrying valuable equipment. 

It’s important to maintain good 
communication systems and formal 
means of contact with remote workers 
to minimise feelings of isolation. How 
you do this will depend on the number 
of remote workers you’re dealing 
with and what they’re doing, but you 
should consider:
- regular one-to-one meetings between 

remote workers and their line 
managers, either at the employee’s 
house or an agreed location
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- regular meetings between remote 
workers and their co-workers – these 
give employees the opportunity 
to network and get to know each 
other. They can also be used to 
deliver training or reinforce the 
organisation’s standards

- requiring remote workers to come 
into the office once a week to 
make sure they stay up to date with 
corporate systems and with staff at 
the office

- good access to information, such 
as policy documents, internal 
contact directories and essential 
files. This can usually be achieved 
through connecting online to the 
organisation’s server

- access to the organisation’s intranet 
site or a secure area of the internet 
for employees

- access to helplines for support in 
dealing with software problems and 
equipment failures

- procedures if information 
technology systems fail

- online meetings or virtual discussion 
forums, tele- or video-conferencing

- identifying people as key contacts 
who have specific responsibility for 
routinely contacting remote workers 
and acting as their first port of call

- providing contact details of 
key people such as employee 
representatives, health and safety 
advisers and human resources 
officers

- including remote workers in out-
of-work social occasions and 
celebrations and in the circulation of 
company newsletters and updates.

5 Mental wellbeing
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Using mobile devices 
Tell your employees to avoid prolonged 
work in unsuitable environments 
or where they could be vulnerable. 
Also encourage them to set up their 
workstation as ergonomically as 
possible and to take frequent breaks 
from using mobile equipment. 

Driving
You have little control over public 
transport systems, but you can take 
steps to reduce the risks when your 
employees are driving. 
- Where practical, encourage your 

staff to use trains and planes – 
they’re safer than being on the road.

- Make sure your employees are 
competent and capable drivers by 
regularly checking their driving licences 
and, where necessary, providing driver 
training or health checks.

- Make sure that vehicles are safe for 
work use, and especially that: 
 they’re suitable for the task, 

taking account of the driver’s 
comfort, the vehicle’s safety 
features and the need to carry 
additional work equipment

 there are suitable arrangements 
for maintenance, including 
requiring drivers to carry out 
regular safety checks

 an emergency breakdown 
service is provided

 safety equipment (eg first aid kit, 
fire extinguisher, reflective jacket 
and warning triangle) is provided

 the insurance policy covers work 
activities.

- Plan journeys thoroughly and set 
work schedules that are realistic and 
flexible, so that employees don’t feel 
under pressure to drive too fast, for 
too long or in bad weather.

- Make sure that employees are clear 
about your expectations in relation 
to safe driving standards – such as 
your policy on using mobile phones 
or drinking and driving (some 
companies insist their staff drink no 
alcohol at all before driving).

Employees can’t concentrate on driving 
while they’re on the phone, and it’s 
illegal in the UK to use hand-held 
phones when driving. Even hands-free 
sets can cause distraction, and using 
them should also be avoided or kept 
to an absolute minimum. Your policy 
should be crystal clear: employees 
are only expected to make or receive 
phone calls when they’re stationary.

The Royal Society for the Prevention 
of Accidents (RoSPA) has published 
extensive information on occupational 
road risk – have a look at its website. 
The HSE and the Department for 
Transport have produced joint 
guidance on driving at work (see our 
list of further reading).

6 Travelling
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7 Working alone

You also need to assess the risk that 
an employee might suffer an accident, 
illness or assault while they’re working 
alone. In many cases there won’t be 
much difference between the risk while 
travelling and the risk while working 
alone in other ways. However, sometimes 
employees may have to visit people or 
places where they feel more vulnerable or 
may be at greater risk. Make sure that all 
of these team members have information 
on how to stay safe when working and 
travelling alone. 

It’s important to have a system for 
checking the whereabouts of workers 
who travel alone. As a minimum, the 
employee should record full details of 
where they’re going and their expected 

travel time. At the end of the working 
day, either the employee should ring 
or text an agreed contact or ‘buddy’ to 
say they’re home, or a family member 
should have details of who to contact if 
they have any concerns. There are mobile 
phone systems available that monitor 
lone workers’ whereabouts. These can 
be easier to manage than systems based 
on ‘buddy calls’, but their use needs to 
be weighed against the loss of human 
contact, which may be important in 
avoiding feelings of isolation. 

The HSE has produced guidance on 
risk assessment for violence and lone 
working. The Suzy Lamplugh Trust also 
provides information and resources on 
personal safety.
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Putting in place clear, consistent 
management systems will reduce 
risks to remote workers, but it’s only 
through regular monitoring that you 
can be sure risks are being controlled 
adequately and the systems are 
effective. Remote workers’ managers 
or an appointed assessor should 
make regular enquiries to make 
sure the employee is following safe 
practices and not experiencing aches 
or symptoms of stress. You should 
review risk assessments regularly and 
involve the employees affected. If it’s 
not practical for managers to visit 
remote workers, the employees could 
complete a regular self-assessment of 
risk, which their line manager would 
check and discuss with them.

It’s important to make sure that 
remote workers don’t feel divorced 
from decision-making about their 
work and workplaces. Consultation, 
involvement and representation 
of remote workers should also be 
encouraged because they’re effective 
ways of determining whether health 
and safety arrangements are good 
enough, and of making improvements. 

Consider setting up a regular forum 
where employees can discuss their 
work and any concerns. Some 
employers hold regular ‘conferences’ 
for their remote workers, mainly to 
provide training but also to give them 
an opportunity to feed back their views 
and experiences. In some cases, the 
line manager or another appropriate 
person may need to visit employees at 
home to provide advice and support. 

Employees need to know the procedures 
for reporting work-related accidents 
and ill health or any health and safety 
concerns. All reports received should 
be investigated by the line manager, 
with competent health and safety or 
occupational health support where 
necessary. It’s good practice for the 
manager to enquire proactively about 
the health and safety of employees and 
it’s also advisable for organisations to 
monitor staff turnover and sickness rates. 
If these are higher than average, it may 
indicate that staff aren’t happy with 
working arrangements.

Remote workers should be included in 
company occupational health services 
such as health surveillance. If they use 
computers, they should receive free 
eye tests as appropriate. 

The health and safety adviser should 
also monitor the organisation’s health 
and safety arrangements for remote 
working and their effectiveness. The 
‘Audit checklist for remote working’ 
and ‘Feedback checklist for remote 
workers’ may help with this. 

8 Monitoring remote workers’ health and safety
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More detailed information on health 
and safety risks associated with remote 
working is available in the publications 
and on the websites listed here.

HSE publications and website
The HSE website (www.hse.gov.uk) 
contains topic pages on a number of 
key risk areas, including stress, road 
safety and musculoskeletal disorders. 
They give guidance on good practice 
and links to more detailed guidance.

The following HSE publications are 
available from HSE Books, PO Box 1999, 
Sudbury, Suffolk, CO10 2WA. Many are 
free guides which you can download in 
pdf format from the HSE website.
- Driving at work: managing work-

related road risk (INDG382),  
www.hse.gov.uk/pubns/ 
indg382.pdf

- Getting to grips with manual 
handling (INDG143),  
www.hse.gov.uk/pubns/ 
indg143.pdf

- Health and safety of homeworkers: 
good practice case studies (RR262),  
www.hse.gov.uk/research/rrhtm/ 
rr262.htm

- Homeworking guidance for 
employers and employees on health 
and safety (INDG226),  
www.hse.gov.uk/pubns/ 
indg226.pdf 

- Maintaining portable electrical 
appliances in offices and other 
low-risk environments (INDG236), 
www.hse.gov.uk/pubns/ 
indg236.pdf

- Management of Health and Safety 
at Work Regulations 1999  
www.legislation.gov.uk/uksi/

 1999/3242/contents/made

- Managing the causes of work 
related stress (HSG218).  
www.hse.gov.uk/pubns/ 
books/hsg218.htm

- Manual handling assessment charts 
(INDG383), www.hse.gov.uk/ 
pubns/indg383.pdf

- Manual Handling Operations 
Regulations 1992. Guidance on 
Regulations (L23),  
www.hse.gov.uk/pubns/books/ 
l23.htm

- Memorandum of guidance on the 
Electricity at Work Regulations 1989 
(HSR25)

- Provision and Use of Work 
Equipment Regulations 1998 (L22), 
www.hse.gov.uk/pubns/books/ 
l22.htm

- The law on VDUs: An easy guide – 
making sure your office complies 
with the Health and Safety (Display 
Screen Equipment) Regulations 
1992 (as amended in 2002) 
(HSG90), www.hse.gov.uk/pubns/ 
books/hsg90.htm

- Working alone in safety (INDG73), 
www.hse.gov.uk/pubns/ 
indg73.pdf

- Working with VDUs (INDG36), 
www.hse.gov.uk/pubns/ 
indg36.pdf

- Work with display screen 
equipment: Health and Safety 
(Display Screen Equipment) 
Regulations 1992 as amended 
by the Health and Safety 
(Miscellaneous Amendments) 
Regulations 2002 (L26),  
www.hse.gov.uk/msd/dse/ 
guidance.htm

- VDU workstation checklist,  
www.hse.gov.uk/pubns/ck1.htm

- Violence at work: a guide for 
employers (INDG69),  
www.hse.gov.uk/pubns/ 
indg69.pdf

GOV.UK
GOV.UK is a government site that 
offers information and services to 
businesses and detailed guidance for 
professionals.
www.gov.uk

Other useful websites
- www.gilgordon.com – a US 

remote working site 
- www.rospa.com – the RoSPA site 

contains information and resources 
on occupational road risk

- www.suzylamplugh.org – the 
Suzy Lamplugh Trust’s website 
contains information on personal 
safety when working and travelling 
alone

Useful contacts
The Telework Association
(also known as TCA) 
61 Charterhouse Road
Orpington
Kent
BR6 9EN
+44 (0)800 616008
www.telework.org.uk

Working Families
1–3 Berry Street 
London EC1V 0AA
+44 (0)20 7253 7243
www.workingfamilies.org.uk 

The Work Foundation 
(previously the Industrial Society)
21 Palmer Street
London SW1H 0AD
+44 (0)8701 656700
www.theworkfoundation.com

More information

http://www.hse.gov.uk
http://www.hse.gov.uk/pubns/indg382.pdf
http://www.hse.gov.uk/pubns/indg382.pdf
http://www.hse.gov.uk/pubns/indg143.pdf
http://www.hse.gov.uk/pubns/indg143.pdf
http://www.hse.gov.uk/research/rrhtm/rr262.htm
http://www.hse.gov.uk/research/rrhtm/rr262.htm
http://www.hse.gov.uk/pubns/indg226.pdf
http://www.hse.gov.uk/pubns/indg226.pdf
http://www.hse.gov.uk/pubns/indg236.pdf
http://www.hse.gov.uk/pubns/indg236.pdf
http://www.legislation.gov.uk/uksi/1999/3242/contents/made
http://www.legislation.gov.uk/uksi/1999/3242/contents/made
http://www.hse.gov.uk/pubns/books/hsg218.htm
http://www.hse.gov.uk/pubns/books/hsg218.htm
http://www.hse.gov.uk/pubns/indg383.pdf
http://www.hse.gov.uk/pubns/indg383.pdf
http://www.hse.gov.uk/pubns/books/l23.htm
http://www.hse.gov.uk/pubns/books/l23.htm
http://www.hse.gov.uk/pubns/books/l22.htm
http://www.hse.gov.uk/pubns/books/l22.htm
http://www.hse.gov.uk/pubns/books/hsg90.htm
http://www.hse.gov.uk/pubns/books/hsg90.htm
http://www.hse.gov.uk/pubns/indg73.pdf
http://www.hse.gov.uk/pubns/indg73.pdf
http://www.hse.gov.uk/pubns/indg36.pdf
http://www.hse.gov.uk/pubns/indg36.pdf
http://www.hse.gov.uk/msd/dse/guidance.htm
http://www.hse.gov.uk/msd/dse/guidance.htm
http://www.hse.gov.uk/pubns/ck1.htm
http://www.hse.gov.uk/pubns/indg69.pdf
http://www.hse.gov.uk/pubns/indg69.pdf
http://www.gov.uk
http://www.gilgordon.com
http://www.rospa.com
http://www.suzylamplugh.org
http://www.telework.org.uk
http://www.workingfamilies.org.uk
http://www.theworkfoundation.com
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Assessment checklist for remote working

Name of remote worker: Address, location, phone number:

Work activity:

Name of assessor: Date:

Date of next review:

General working environment
Yes/
No

Management action required? Done?

1 Environment

Does the employee need additional task lighting?

Do lighting or windows cause glare on their monitor?

If windows cause glare, are curtains or blinds 
provided?

Does the employee find the heating and ventilation 
acceptable?

2 Electrical

Is the fixed electrical system in good condition (eg no 
damaged sockets or wiring)?

Are there enough sockets?

Does the employee know the arrangements for 
ensuring portable appliances are maintained safely 
and how to check them visually for faults?

Are there any faults on existing portable electrical 
equipment?

3 Fire

Are flammable materials (eg paper) and ignition 
sources (eg cigarettes) kept to a minimum?

Do you have an escape plan in case of fire?

Is there a smoke detector or fire alarm that is regularly 
checked?
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General working environment (continued)
Yes/ 
No

Management action required? Done?

4 Workspace and storage

Is there enough space for the employee to work 
comfortably?

Does the work area provide enough privacy and 
freedom from disturbances?

Does the employee have enough storage space?

Is there adequate segregation from non-workers (eg 
children, pets)?

Are there any slip or trip hazards?

5 Miscellaneous

Are there any concerns about managing working 
hours, workload or work–life balance?

Is the employee aware of arrangements for managing 
road risk?

Is the employee aware of arrangements for lone 
working?

Is the employee aware of arrangements and 
requirements for communication and reporting to the 
office base?

Is the employee aware of how to get help on using 
computers or other equipment?

Does the employee have to carry out significant 
manual handling? (If yes, you need to carry out a 
manual handling assessment)

Are there any security concerns?

Are there any other concerns? (Please specify)
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Computer work
Yes/
No

Management action required? Done?

6 Workstation and computer use

Does the employee know how to set up the 
workstation and chair for safe use?

Is the screen clear, readable and flicker-free?

Are the brightness and contrast adjustable and does 
the employee know how to adjust them?

Are the employee’s eyes level with the top of the 
screen?

Is the keyboard tiltable and is there space in front of it 
to rest hands when not typing?

Are the screen, computer and keyboard kept clean?

Is the chair adjustable and has it been adjusted to suit 
the employee’s needs?

Does the employee need a footrest? (Are the feet 
not flat on the floor when the chair is adjusted to the 
right height for typing?)

Is there enough legroom for free movement?

Are equipment and papers within easy reach?

Is there enough space on the desk for work?

Is the mouse or input device suitable?

Does the employee need a document holder?

Does the employee take adequate breaks from 
computer work?

When using the computer, does the employee get 
aches, pains, tingling or pins and needles in the 
hands, arms, shoulders, neck or back?

Do the symptoms persist after the employee has 
stopped working on the computer?

Does the employee regularly suffer from blurred/poor 
vision, red/sore/dry eyes or headaches while using the 
computer?
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Computer work (continued)
Yes/
No

Management action required? Done?

7 Laptops

Does the employee need a screen, keyboard, mouse 
or docking station? (These will be needed if the 
laptop is regularly used for long periods)

Does the employee need a rucksack or trolley bag to 
transport the laptop?

Is the employee over-reliant on handheld devices or 
smartphones for written communication? Do they 
need a full-size laptop or desktop computer?

Are there any other concerns? (Please specify)

If the employee fills in this form and the supervisor does 
not personally see the office, it’s a good idea to attach a 
photograph or plan of the room showing the workstation 
and where the windows, doors and sockets are.
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Name of remote worker: Address, location, phone number:

Work activity:

Line manager: Date:

Feedback from remote worker
Yes/
No

Management action required? Done?

Have you read and understood your organisation’s 
policy and safe working procedures relating to 
remote working?

Are you happy with the arrangements for 
communicating with your manager or other team 
members:
- face to face?
- by telephone?
- by email or post?

Do you have good access to organisational 
information (eg by email, intranet, newsletter)?

Have you been trained or instructed on the health and 
safety risks associated with remote working?

Has a risk assessment been done for your 
workstation, work environment and activities?

Have you been given guidance on:
- health and safety when working at home?
- safe set-up and use of your workstation 

(including laptops)?
- how to use appropriate software?
- troubleshooting and maintenance of equipment?
- safe lifting and handling of work equipment?
- working alone?
- safe driving?

Do you take regular breaks from computer work?

When travelling alone, do you regularly contact the 
office or a ‘buddy’ to let them know you are safe?

Do you regularly inspect the safety of your 
workstation and equipment and provide feedback to 
your manager?

Do you have any concerns about managing your 
working hours, workload or work–life balance?

Do you know how to report work-related accidents 
or ill health?

Do you know how to report health and safety 
concerns?

Please detail any health and safety concerns you 
would like to raise now.

Feedback checklist for remote workers
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Audit checklist for remote working

Location of audit: Auditor:

Date of audit:

Date of next review:

General issues
Yes/
No

Management action required? Done?

Are there adequate recruitment and selection criteria 
for appointing people suited to remote working?

Are there up-to-date records of remote workers (eg who 
they are, where and when they work, what they do)?

Are records of risk assessments, monitoring and 
feedback for remote workers maintained?

Do line managers understand their responsibilities for 
the health and safety of remote workers under their 
control, and are they competent to undertake them?

Are there suitable arrangements for communicating 
with and consulting remote workers?

Are there suitable arrangements for providing remote 
workers with information, instruction and training?

Are supervision arrangements adequate?

Are there written standards for the health and safety of 
remote workers covering the associated risks?

Do arrangements for procuring work equipment take 
account of the needs of remote workers?

Are there suitable arrangements for maintaining remote 
workers’ work equipment in a safe condition?

Are arrangements for local risk assessment adequate?

Are arrangements in place for monitoring the health 
and safety of remote workers?

Are policies and procedures on remote working 
reviewed regularly, taking account of:
- outcomes of monitoring?
- feedback from remote workers?
- changes in law and best practice?
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Working at home: do you have suitable 
arrangements for:

Yes/
No

Management action required? Done?

assessing the suitability of the home environment?

purchasing and providing suitable work equipment, 
taking account of ergonomic risks and the home 
environment?

assessing computer workstations?

inspecting and maintaining work equipment, 
including setting ‘write-off’ periods?

controlling the risk of work-related stress, including 
isolation or poorly managed work–life balance?

Working at another employer’s workplace
Yes/
No

Management action required? Done?

Is there a formal agreement specifying the 
responsibilities of each employer for health and safety 
arrangements?

Does the agreement specify standards and 
responsibilities for:
- the work environment?
- work equipment, including provision of 

accessories?

Are there suitable arrangements for:
- controlling ergonomic risks from the computer 

workstation?
- controlling work-related stress?

Are the aspects covered in the ‘General issues’ 
checklist also adequate in the host employer’s 
organisation?

Travelling
Yes/
No

Management action required? Done?

Do you have suitable arrangements for:
- purchasing and providing suitable work 

equipment, taking account of manual handling 
and ergonomic risks?

- inspecting and maintaining work equipment?
- controlling the risk of work-related stress, 

including isolation or poorly managed work–life 
balance?

- control of road risks?
- control of manual handling risks?

Have employees been given guidance on:
- setting up computer workstations ergonomically?
- safe manual handling?
- lone working?
- safe driving?

Is there a system for monitoring the whereabouts of 
remote workers who are travelling?
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IOSH is the Chartered body for health and safety 
professionals. With more than 44,000 members 
in over 120 countries, we’re the world’s largest 
professional health and safety organisation.

We set standards, and support, develop and 
connect our members with resources, guidance, 
events and training. We’re the voice of the 
profession, and campaign on issues that affect 
millions of working people. 

IOSH was founded in 1945 and is a registered 
charity with international NGO status.

IOSH
The Grange
Highfield Drive
Wigston
Leicestershire
LE18 1NN
UK

t +44 (0)116 257 3100
www.iosh.co.uk

 twitter.com/IOSH_tweets
 facebook.com/IOSHUK
 tinyurl.com/IOSH-linkedin

Institution of Occupational  
Safety and Health
Founded 1945
Incorporated by Royal Charter 2003
Registered charity 1096790

http://twitter.com/IOSH_tweets
http://facebook.com/IOSHUK
http://tinyurl.com/IOSH-linkedin


Barber
Straightforward information and practical
tips to help you sort health and safety

www.safestartup.co.uk
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IOSH and the NHF
The Institution of Occupational
Safety and Health has developed
this guide in partnership with the
National Hairdressers’ Federation.

Our thanks to NHF member Panicos
Lazarou, of Bentley & Co., for his
input to the content of this guide.

About IOSH
IOSH is the Chartered body for
health and safety professionals. We
were founded in 1945 and are a
registered charity. Find out more at
www.iosh.co.uk.

About the NHF
The NHF is the UK’s largest
employer-led trade association for
hairdressing, barbers and beauty
salon owners. Find out more at
www.nhf.info.

Here to help
If you have a question on health
and safety, or want information on
an issue you’re facing, get in touch
with IOSH on +44 (0)116 257 3199
or techinfo@iosh.co.uk. Our
helpline is completely free.

Barber

You’ll find this guide helpful if you:
- own a barber’s shop
- manage a barber’s. 

You’ll also find the guide useful if you work as a barber. If you’re a hair
salon owner, or also offer a range of traditional salon services,
download our salon guide at www.iosh.co.uk/safestartup.

This guide will help you with health and safety. It gives you

straightforward information and practical tips. It tells you

what you need to do to make sure you don’t break the law,

and how to protect yourself, anyone who works for you, your

clients and your reputation. It also shows you where to go to

get more information if you need it.

Did you know...

One person is seriously injured at
work every 17 minutes

No one is saying that being a barber or
owning a barber’s shop is a risky
business. But at the end of the day, if
things go wrong it’s your livelihood or
business that will suffer. You’ll find that
you already do – or plan to do – a lot

of what’s covered, and much of it is
common sense. Looking after health
and safety is just part of managing a
business well. Done properly, you could
see it save money too.
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By law you must...

- Find out more at
www.hse.gov.uk/business/competent-advice.htm

- Download the HSE leaflet ‘Getting specialist help with health
and safety’ at www.hse.gov.uk/pubns/indg420.pdf

- Have a look at the HSE’s ‘Health and safety made simple’ site at
www.hse.gov.uk/simple-health-safety and its toolbox with
advice and guidance for small businesses at
www.hse.gov.uk/toolbox

- Get guidance on getting professional advice at www.oshcr.org

- Find out about our free enquiry service at
www.iosh.co.uk/helpline

- Download our free guide on getting help with health and safety
at www.iosh.co.uk/techguide

In the UK, the law applies to all businesses, large or small. If

you’re self-employed or an employer then you are responsible for

the health and safety of your business. The law is there to make

sure you have a safe working environment and cut down the risk

of you, your staff (if you have any) or clients getting ill or injured.

So, by law you must...

As an employer you have to appoint
someone who knows about health and
safety. This could be:
- yourself, if you have a health and

safety qualification, knowledge and
experience

- one or more of your staff, if they are
qualified or you get them trained

- someone from outside the business.

If you’re not confident about
managing health and safety in-house
then you may need to call in some
external help or advice.

Even if you don’t employ any staff,
don’t forget that legally you have
what’s called a ‘duty of care’ to anyone
who is affected by what you do for a
living – from a client to a member of
the public.

…get some help with your health and safety duties

Find out more

Health and safety law 
Your local authority will enforce
health and safety law for the sector
you work in. The authority will give
advice and guidance, as well as
making inspections and
investigating accidents or
complaints. Legal powers include
formal enforcement notices to
tackle specific risks. Local authorities
can also prosecute where they have
found a health and safety failure.

You can find out more about local
authority enforcement at
www.hse.gov.uk/lau/enforcement
.htm and what powers an inspector
has at
www.legislation.gov.uk/ukpga/1
974/37/section/20

Did you know...
Good health and safety saves cash: you
can save £12 for every £1 you spend

www.legislation.gov.uk/ukpga/1974/37/section/20
www.legislation.gov.uk/ukpga/1974/37/section/20
www.hse.gov.uk/lau/enforcement.htm
www.hse.gov.uk/lau/enforcement.htm
http://www.hse.gov.uk/business/competent-advice.htm


Find out more

By law you must...

If you employ five or more people, part
or full time, you have to have a written
policy.

The policy should describe how you’ll
manage health and safety. It lets your
staff and others know that you have a
serious commitment to keeping on top
of risks as part of your business. It
should clearly state who does what,
when and how.

Your policy doesn’t have to take you long
to write, or be lengthy or complicated.
Download the template listed in ‘Find out
more’ and complete it, or use it as a
guide to write your own.

Your policy shouldn’t just be a piece of
lifeless paperwork – it’s designed to
help you manage health and safety
properly. It will only be effective if you
and your staff are aware of it and
follow what it says. You’ll need to
review it every now and then to reflect
any changes – just make a note in your
calendar, say once a year. You’ll also
need to see if it needs updating if
there’s been a major change, for
example, to the way you work, or
where you work.

You must consider and manage any
risks where you work or connected
with what you do.

This is a straightforward process.
Known as ‘risk assessment’, it involves
thinking about what you do in your
business that could harm people – you,
your staff (if you have them) or your
clients – and what you’re going to do
to try to stop it happening.

In your line of work, you will probably
look at things like:
- skin problems like dermatitis
- using tools and equipment
- aches and pains.

There may be more, but these are the
main areas you’re most likely to need
to focus on – we look at these three in
a bit more detail on page 07.

Risk assessments aren’t about piles of
paperwork, just sensible actions to
control the risks. The law doesn’t
expect you to remove all risks, but it
does expect you to control them.
You’re probably doing most of this
already as part of day-to-day
management – but your risk
assessment will help you see if what
you’re doing is enough or if you need
to do more.

…write a health and safety policy for your business

…manage the risk in your business

- Download a policy template at 
www.hse.gov.uk/risk/risk-
assessment-and-policy-
template.doc

- Look at an example of a policy at
www.hse.gov.uk/risk/health-
and-safety-policy-example.doc

- Look at templates and examples at www.hse.gov.uk/risk/risk-
assessment-and-policy-template.doc

- Look at risk assessment case studies at www.hse.gov.uk/risk/casestudies

- Use our free risk assessment tool at www.ioshroutefinder.co.uk

Find out more
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By law you must...

…talk to your employees

…give training and information

If you employ anyone, you need to
consult them on health and safety.
Again, it’s not complicated – you can
do this by listening and talking to them
about:
- health and safety and the work

they do
- how risks are controlled
- the best ways of giving information

and training.

This is a two-way thing. Let your staff
raise concerns and give their opinions
on decisions. Afterall, they’re often the
best people to understand the risks
involved in their work – and talking to
them about it lets them know that you
take their health and safety seriously.

- Find out more at
www.hse.gov.uk/involvement/
doyourbit

Find out more

Not all training needs to be formal or
expensive – at a barber’s, some training
can be given in-house in informal
sessions, based on your own knowledge
and experience. Remember that health
and safety training must be in working
hours and you can’t charge employees
for it. Keeping training records will help
remind you when refreshers are due. If
someone has changed jobs or is taking
on new responsibilities, you’ll need to
tell them about any new health and
safety implications.

Make sure that everyone has
information on:
- hazards and risks they may face –

for your business, dermatitis is a
typical risk, for example – have a
look at page 07 for more details

- what’s in place to deal with hazards
and risks

- what to do in an emergency.

If you have staff, they need to know
how to work safely and without risking
their health. You must give clear
instructions, information and training.
It’s a legal requirement to give basic
health and safety induction training for
all new staff. An induction should cover
information about working safely and
include first aid and fire and evacuation
procedures. Don’t forget that you have
the same health and safety
responsibilities for anyone you employ –
including temps, apprentices, trainees or
work experience students. Bear in mind
that younger people will be
inexperienced and less mature, as well
as sometimes lacking the confidence to
ask questions and raise issues. New,
inexperienced or young employees will
need to be supervised more closely.

Training could include, for example,
basic first aid or how to achieve good
posture to help with aches and pains.

- Download a guide on health and safety training at
www.hse.gov.uk/pubns/indg345.pdf

- Find out more about employing young people at
www.hse.gov.uk/youngpeople/law/index.htm

Find out more
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- enough space, seating and so on
- a clean environment with bins

provided for rubbish.

If you own your barber’s shop, you
need to keep your workplace safe by:
- maintaining and servicing the

premises and work equipment
- having windows that can be

opened and cleaned safely
- making sure that any glass, Perspex

or plastic panels in doors or walls
are protected or made of
toughened safety material, if they
are in areas where members of the
public have access and could be
affected if there were an accident –
you may need to get advice on this.

Some of these legal requirements will
sound obvious, but it’s a good idea to
check to make sure that you’ve
covered the staff welfare basics.

You need to provide:
- toilet and washing facilities
- drinking water
- somewhere to store clothing and to

change if your staff wear a uniform
- somewhere to rest and eat meals.

You need to make sure that where you
work is healthy, and that you have:
- good ventilation – fresh, clean air

drawn from outside or a ventilation
system

- a comfortable working temperature
– usually at least 16 degrees C

- lighting suitable for the work being
carried out

By law you must...

…have the right facilities

If you rent, make sure your landlord
provides you with safe premises, for
example, checking a gas boiler and
letting you have a copy of the safety
certificate. You’ll need to clarify your
role with your landlord, especially
what’s expected of you in terms of
building upkeep. You’ll obviously have
responsibility for your own equipment.

You also need to keep floors and
corridors clear of rubbish or blockages –
this makes it easier and safer to work
and also cuts down fire risks.

Did you know...
One small company was fined
£3,500 in court because it didn’t
have adequate washing facilities for
employees who were at risk of
getting dermatitis

- Download a guide on workplace health, safety and welfare at 
www.hse.gov.uk/pubns/indg244.pdf

Find out more
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You have to organise first aid
arrangements where you work. If you
employ people, you’re responsible for
making sure they get attention
straightaway if they get ill or injured.

If you’re self-employed, with no staff,
you need to have a first aid kit.

If you have staff, you must have:
- a stocked first aid box
- an ‘appointed person’ to take

charge – someone who co-
ordinates first aid where you work,
restocks the box when necessary
and calls an ambulance if needed.
This person doesn’t have to be a
trained first aider 

- information for employees giving
details of what you’ve organised for
first aid.

You may decide that you need
someone trained in first aid. Your first
aid assessment will highlight this – you

By law you must...

- You can get copies of the poster and pocket cards from
www.hse.gov.uk/pubns/books/lawposter.htm

Find out more

…plan for first aid, accidents and ill health

If you employ anyone, you must either
display this poster, or give each
member of staff the pocket card
version. The poster outlines UK health
and safety law and includes a simple
list that tells employers what they and

their employees need to do. There is
also space on it for you to name your
health and safety representatives, if
you have any, and health and safety
contacts, for example, your local
authority adviser.

…display the health and safety law poster

just need to consider your situation
and write down anything significant,
along with what you plan to do to deal
with it. For example, think about how
far away from your nearest surgery or
hospital you are, and whether any of
your staff have complex medical
conditions.

By law, you must report and keep a
record of certain accidents, incidents
and illness.

- Get information on first aid and
how to stock a first aid box at
www.hse.gov.uk/firstaid and a
leaflet on first aid from
www.hse.gov.uk/pubns/indg2
14.pdf

- Find out what needs reporting
and how at
www.hse.gov.uk/riddor/index.
htm

- Buy an accident book from the
HSE at books.hse.gov.uk or
record the details in your own
system

Find out more
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Did you know...
Four people are killed every week
at work
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By law you must...

Find out more

- Download information on employers’ liability insurance at
www.hse.gov.uk/pubns/hse40.pdf

- Find out more on insurance at
www.abi.org.uk/Information/Business/15310.pdf

…get insurance for your business

If you have employees you’ll probably
need employers’ liability insurance. It
protects you against any costs of
compensation in claims made against
you by an employee if they get injured

or ill and it’s caused by your business.
There may be other types of insurance
you need, such as public liability cover.

…keep your business up to date

Keeping up with news and
developments in your sector will help
you keep your health and safety policy
and risk assessments up to date. You’ll
find help through trade unions,
employers’ organisations, Business Link
and trade associations.

- Read IOSH news and sign up to RSS news feeds at www.iosh.co.uk/news

- Subscribe to free ebulletins at www.hse.gov.uk/news/subscribe

- Get podcasts from www.hse.gov.uk/podcasts

- Keep up with news from www.nhf.info/news

Find out more
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Did you know...
One small business owner was fined
nearly £4,000 with costs of £3,000
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Issues to think about

We’ve covered some of the

basic things you need to do

to comply with the law. Here,

we look at some specific

issues and legal duties

relevant to your work in the

barber business.

Skin problems
Barbers are at high risk when it comes
to skin problems. Bear in mind that
skin damage is not only painful, it also
looks unsightly, especially in your
business.

For barbers, the main causes of contact
dermatitis are frequent wet work,
including shampooing and rinsing. You
can help prevent this by:

- wearing disposable non-latex
gloves when rinsing and
shampooing and when cleaning
tools and utensils 

- changing gloves between clients 
- drying your hands thoroughly with

a soft cotton or paper towel
- moisturising after washing your

hands, as well as at the start and
end of each day – make sure you
don’t miss fingertips, between the
fingers and wrists 

- checking regularly for early signs of
dermatitis – look out for very dry or
chapped skin. 

‘Barrier’ creams aren’t recommended –
if you use chemicals, many will still get
through to your skin. 

If you’re an employer or manager you
should make sure your staff are aware
of this issue and give them information
on how to prevent dermatitis as well as
equipment like gloves to protect
themselves. 

Did you know...

16,000 people in just one year
suffered from skin problems because
of their work

- Find out more about dermatitis at
www.hse.gov.uk/hairdressing/index.htm

- You’ll find information and resources from the Bad
Hand Day campaign helpful – go to
www.hse.gov.uk/hairdressing/bad-hand.htm

- Get advice on selecting the right gloves at
www.hse.gov.uk/skin/employ/gloves.htm

Find out more
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Issues to think about
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You use sharp tools and equipment
day in, day out. Cut down on the risk
of injury and contamination by:

- making sure that sharp tools are
only used by trained staff

- using a single use, disposable blade
when using cut throat or straight-
edged razors on your clients

- never re-using the blades
- wearing gloves for open razor work

to protect against blood-borne
viruses and bacteria

- wearing gloves to change the
blades to protect your hands 

- taking care when fitting new
blades – and making sure only
experienced staff carry this out

- disposing of all used razors in a
proper sharps box – never throw
them in a waste bin or leave them
lying around. In some areas, you
can get sharps boxes from your
local council – otherwise you’ll need
to use a commercial service to
deliver and collect boxes

- having a plan in place if someone is
cut – think about contamination
risks if someone has hepatitis, for
example. Use the links in the ‘Find
out more’ box to help you

- storing new blades securely and
safely within your shop

- keeping all your equipment clean.

Using tools and equipment

Did you know...
A cut from a contaminated sharp
can mean someone being infected
with HIV, hepatitis B, hepatitis C and
other blood-borne pathogens

- Find out more about dealing with
exposures at
www.hse.gov.uk/biosafety/blood-
borne-viruses/how-deal-
exposure-incident.htm

- Get guidance on putting together
a plan to deal with expsoures at
www.hse.gov.uk/biosafety/
diseases/bbv.pdf

Find out moreWash brushes and combs in hot
soapy water and put them in
disinfectant between each client –
or use a UV cabinet to destroy
bacteria, germs and viruses.
Sterilising sprays are good for metal
products like scissors, clippers,
razor handles or blade-holders

- using well designed tools and
equipment and keeping them in
good condition

- swapping equipment if what you’re
using makes your hand, wrist or
arm uncomfortable

- making sure you keep your wrists
as straight as possible while you
work to prevent painful carpal
tunnel syndrome developing.

It’s a good idea to check during the
client consultation whether your client:
- is taking any medication that could

cause a problem if they’re cut, for
example warfarin

- has any relevant allergies, for
example to the latex in some
gloves.

If you use hot towels as part of your
service put them in a towel steamer or
cabinet to make sure they get to the
right temperature – your trade supplier
should be able to advise you. Train your
staff in how to use the cabinet properly.

www.hse.gov.uk/biosafety/diseases/bbv.pdf
www.hse.gov.uk/biosafety/diseases/bbv.pdf
www.hse.gov.uk/biosafety/blood-borne-viruses/how-deal-exposure-incident.htm
www.hse.gov.uk/biosafety/blood-borne-viruses/how-deal-exposure-incident.htm
www.hse.gov.uk/biosafety/blood-borne-viruses/how-deal-exposure-incident.htm
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Issues to think about

Did you know...
Musculoskeletal disorders – from
back pain to sore wrists – affect one
million people every year

Many barbers report musculoskeletal
problems. It’s not surprising that with
all the repetitive tasks you do, and a lot
of standing, you or your team may get
a few aches and pains from time to
time. Don’t ignore them – take action.

Remember good product designers will
usually have the worker in mind and
aim to reduce problems. For example,
you can get chairs that are height-

adjustable, and scissors, dryers and
combs that are ergonomically designed
to be more comfortable to use. 

If you have staff, training and
information will also help. You should
give advice on posture and using tools.
Often, simple things like making sure
your staff take regular breaks can be
effective at reducing aches and pains.

Don’t forget that your staff can get
injuries outside work, and it can affect
how they do their job. In these cases,
you need to adjust how they work
while they’re recovering.

Aches and pains

- If you don’t already use one, think about getting a
‘saddle’ chair. These stools will decrease stress on
your legs and back, but still allow you to move
about quickly and easily. You’re more balanced, and
it’s also easier to stand frequently from a saddle seat
compared to a standard stool. Find out more at
www.ergonomicssimplified.com/professions/
hairdresser

Find out more

http://www.ergonomicssimplified.com/professions/hairdresser
http://www.ergonomicssimplified.com/professions/hairdresser


Issues to think about

You also need to consider...

- Slips, trips and falls – if you own
or manage a barber shop, keep the
floors clean and clear.

- Electricity – make sure fixed and
handheld equipment works properly
and that your electrics are serviced
and tested by someone with the
right skills and qualifications.

- Chemicals – if you work with
chemicals then you need to make
sure you store and use them properly.
Remember that cleaning products will
commonly include chemicals. Most of
the products you use are completely
safe, but some can be hazardous
under certain conditions or if used in
the wrong way. For example, if a
product is left in direct sunlight or
near a radiator it can activate the
ingredients before you use it. You
should also think about what to do if
a product gets into your client’s
mouth or eyes – the safety data sheet
you get with each product will give
you advice on this.

- Working temperature – it can get
hot and humid in a barber shop, so
make sure yours can be easily
ventilated.

- Look for more information on getting your electrics tested at
www.hse.gov.uk/electricity/faq.htm#maintaining-it-safely

- Find out more about managing chemicals at
www.hse.gov.uk/coshh/basics.htm

- Get more information about fire precautions at
www.communities.gov.uk/fire/firesafety/firesafetylaw

Find out more

Did you know...
In just one year, there were 31,000
fires in buildings used for business –
36 people died

Got a question?
Look at our FAQs at
www.iosh.co.uk/safestartup.

Did you know...
Injuries caused by slips or trips cost
employers more than £500 million a
year

May 2014

This IOSH guide is designed as an introduction to health and safety basics for low risk businesses, and is not intended to give exhaustive coverage
of the subject. We encourage all employers and business owners to find out more about the detailed legal requirements affecting your business
at www.hse.gov.uk.
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- Fire precautions – if you have a
barber’s, you have to have a fire risk
assessment. You have the same
responsibility whether you rent or
own the property. Think about how
a fire could start (the top two
reasons are arson and electrical
faults) and how you and your staff
and clients would escape if there
were a fire. Your assessment, which
should be written up, should cover
what action you’ve taken to
minimise the risks – for example,
making sure you use up-to-date
electrical kit and getting hard-wired
electrics (inside the walls) checked by
qualified electricians. You will also
need to decide on the right types of
fire extinguisher, think about signage
and make sure exit routes are kept
clear. Don’t forget to include a fire
management plan, which covers
how often your alarms and
emergency lighting should be tested,
and who will do it, and your fire
evacuation plan details. If you rent
your property, your landlord may
cover some of these duties – check
your contract or ask if you’re not
sure. Talk to your local authority
adviser or a health and safety
consultant if you need more help.

?
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in over 120 countries, we’re the world’s largest
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We set standards, and support, develop and
connect our members with resources, guidance,
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millions of working people. 
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charity with international NGO status.
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Abstract

In the UK, people will work for longer, following recent legislation and raising of the State pension
age. So what are the health and safety risks associated with delays in retirement? This study was
undertaken in three phases. It began with a systematic review of existing evidence concerning safety
practices and risks to workers aged over 60. Previous reviews had not focused specifically on the
over-60s and little evidence was found. Workers over 60 have fewer but more serious accidents and
injuries than younger workers (the younger comparison age group varies in different studies). Age-
related hearing loss may affect safety. Safety in this age group has not been shown to relate to work
patterns, including shift work or overtime. Work experience and part-time working may help to
encourage safety awareness and behaviour among this oldest group in the workforce. 

The second phase, a qualitative interview study, explored perceptions of workplace hazards and
discomforts among people working beyond the normative retirement age for their company or
profession (n=40, aged 60–91). Few hazards were identified, and no accidents recorded since reaching
retirement age. Perceived hazards included physical demands of work, tiredness, driving, and
interpersonal difficulties such as client/customer complaints/excessive demands. Most of the work-
related hazards identified (for example, prolonged sitting at computers, lifting heavy items, driving)
were perceived as affecting workers of all ages similarly, not just the oldest workers. Reported coping
strategies included adapting to age-related changes (for example. decreased stamina), part-time
working, altering work roles, limiting driving, applying work-related expertise, assertiveness, using
authority/status, and (if employed in larger organisations) accessing support from company/
organisational policies and practices. Participants emphasised individual responsibility for managing
workplace hazards and perceived few personal risks. 

The third phase of the project surveyed 267 workers (aged 21–70 and over), comparing experiences
and attitudes regarding safety at work across different age groups. Workers aged over 60 were more
likely to work part-time and reported significantly greater vitality, but there were no differences in
safety attitudes. No differences in exposure to hazards emerged, except that workers over 60 reported
less computer usage, less stress from e-mails and less daily driving. Relatively little published evidence
exists in this field. The study found that workers aged over 60 report good health and vitality, and
share with younger workers positive safety attitudes and coping strategies for hazards at work.
Nonetheless, such favourable characteristics may not necessarily apply to future groups who will have
less choice about whether or not they work in later life, and less recourse to part-time hours, due to
planned increases in the age at which the payment of the UK State pension is paid.
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Executive Summary

This three-phase project examined the health and safety risks associated with continuing in
employment beyond what was (during the course of this project) the default retirement age (age 60
for women and age 65 for men). The rationale for this project relates to the topical concern that
people working into their late 60s and beyond might have increased health and safety risks. On the
other hand, anecdotal evidence points to distinct safety benefits for the organisation and the
individual where older workers with valuable experience remain in the workplace. This is a topical
subject, as there has been much recent political debate about the need to delay the payment of State
retirement benefits to age 67 and beyond, given increases in longevity and a worsening ratio of
workers to pensioners. In October 2011, the default retirement age in the UK was abolished, which
will inevitably lead to increases in people working into their late 60s and beyond. 

Various characteristics of workers aged 60 and over, and their work patterns (such as prevalence of
part-time working) suggest that they are a distinctive segment of the workforce, as will be
documented in the main body of this report. Consequently, much current research into ‘older
workers’ (aged below 60) may not be generalisable to those in their 60s and beyond. Definitions of
the ‘older worker’ in published research have not been consistent, which posed a major problem for
this review. Many studies have defined an ‘older worker’ as someone aged 50 or older, but in some
research the cut-off has been even lower. For the purpose of this systematic review, post-retirement
age (PRA) was defined as aged 60 and over  for all workers.

In the first phase of the project, a systematic review was conducted of published studies that offered
analysis of data from workers aged 60 and over. Epidemiological and psychosocial research was
uncovered from in-depth strategic searches of relevant databases and also manual searches of relevant
journals. 

The systematic review focused on the epidemiological research associated with safety aspects
(hazards, accidents, risks, ill health). The studies are grouped into occupational accidents and injuries
among workers over 60, investigations of accidents which focus on individual capabilities (such as
physical capacity, hearing loss and cognitive function) and workplace factors (fatigue, job stress,
overtime and shift work) that influence risk of injury. As with reviews of research into older workers
under 60, evidence suggests that the over-60s typically have lower rates of injury, but when injuries
occur, they are more serious, and may lead to retirement. The review found that workers over 60
cope well with job demands. There is no robust evidence that work patterns including shift work, or
overtime (unless excessive), affect the safety of workers over 60, more than workers in their 50s.
Similar to other studies of older workers (typically focusing on the over-40s or over-50s), the over-60s
seem able to apply protective or compensatory strategies to maintain safe working practices (for
example, when driving). Education and experience also have important protective effects on the
workers over 60.

There may be some risks associated with hearing loss and lengthy exposure to noise in the workplace.
No published evidence has been located as to whether PRA workers enhance safety practices in their
organisation, or in any other way support others’ morale and well-being in the workplace. 

The second (qualitative) phase of the project explored well-being, motives for working, perceived
hazards and discomforts at work among people working beyond the normative retirement age.
Although there has been limited previous enquiry into people’s reasons for continuing to work
beyond the age at which they could retire, no previous research was located concerning perceptions
of safety risks among this particular group of workers. Forty people were recruited (aged 60–91, with
a median age of 70), using a range of advertising strategies. This was a substantially larger sample of
PRA workers than found in previous published research. In line with previous research, three-
quarters worked part-time, but contrary to previous findings, only a few had moved to less senior
positions or bridge jobs (the latter being short-term jobs approaching or following retirement from
the main career, often associated with a new skill set, and forming a ‘bridge’ between the long-term
career and full retirement). Some had started their own businesses since retiring from their main
careers, and some were working in consultancy or locum positions.

The participants were all interviewed following a semi-structured interview schedule, and described a
range of motives for continuing to work, not only financial. They believed that working helped to
maintain their physical and psychological health, increased vitality and prevented ‘sagging’ or giving
in to illness. They also reported working to maintain identity and engage in personal development.
Some difficulties were noted in the pilot interviews as some participants considered that questions
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about health and safety at work might suggest ageist assumptions underlying the topic. However, it
was found that participants reflected on this topic much more willingly when it was broached as a
discussion of perceived discomforts and hazards at work. It is likely that participants understood
‘hazards’ to mean threat, danger and risk (as defined by everyday usage and dictionary definitions)
and did not distinguish hazard from risk in the more technical health and safety sense. Most
participants did not consider that hazards at work had increased or become more problematic with
age, and described managing these adequately in their own view. The perceived hazards that were
experienced as increasing or becoming more burdensome with age were fatigue, the challenges of
driving, psychosocial stresses, and (for the few manual workers) physical demands such as lifting.
Reported coping strategies included making adaptations to age-related changes in functioning (for
example, decreased stamina), reducing hours of work, altering work roles, limiting driving, applying
work-related expertise, being more assertive, using personal authority/status, and (if employed in
larger organisations) making use of supportive company/organisational policies and practices.
Participants emphasised individual responsibility for managing hazards at work and perceived
little/no elevation of risk. As a group, participants in this qualitative phase seemed to manifest
characteristics of ‘positive ageing’, viewing later life as a continuing opportunity to develop and
participate actively in society, and to cope with challenges at work and elsewhere. Nonetheless,
qualitative research rarely achieves a random sample but relies on volunteers who are willing to speak
at length about their experiences. This means that samples may not be representative of the wider
population, and themes cannot be automatically generalised. There may have been a skew towards a
socioeconomically advantaged sample. For example, few participants were working primarily for
financial reasons. Most were relatively advantaged in socioeconomic terms, and many had held white-
collar posts in education, health, therapy and business, at least until statutory pension age. Very few
(four out of 40) were engaged in manual/manufacturing work. Hence the findings cannot be
generalised to people who continue working in manual jobs into later life and/or those who work
primarily for financial security.

The third phase entailed a questionnaire survey exploring experiences and attitudes regarding safety
at work among workers of all ages. Comparisons were planned between younger workers and those
working beyond 60. Difficulties were encountered in gaining organisations’ agreement to distribute
the questionnaire, linked with the economic downturn and company downsizing/restructuring which
seemed to affect older workers disproportionately. The survey was distributed eventually by the
British Safety Council (BSC) and the Institution of Occupational Safety and Health (IOSH). A total of
267 participants completed the survey, with 263 giving both age group and gender. Of these 263, 187
were men, and 76 were women. The sample had a good representation of workers aged over 60 (56
participants: 21 per cent). To gain more data about the themes arising from both the systematic
review and the qualitative study, the questionnaire collected data about work experience, work sector,
number of hours worked, reasons for working beyond statutory pension age (where relevant),
exposure to hazards and any reported accidents, strategies for managing hazards at work, vitality,
and attitudes towards safety climate at work. Workers aged over 60 were more likely to work part-
time, reported significantly greater vitality, but no differences in safety climate attitudes, compared
with younger workers. 

A range of reasons for working beyond 60 was offered, and in line with previous published research
and also the themes emerging from Phase 2, several motives were commonly endorsed in addition to
financial benefit. No differences in reported exposure to hazards (or accidents) emerged, except that
workers aged over 60 reported less computer usage, less eye strain and less stress from e-mails.
Significantly fewer of the workers over 60 reported that they thought their safety at work was
improved through using their authority, assertiveness skills, or experience, compared with younger
workers. It was not clear whether this difference reflected modesty about their capabilities, a view
that the workplace was not particularly hazardous and in need of attention, a position on the margins
of an organisation (through working as a locum for example, with limited authority), or from
understanding these particular questions differently from the younger age groups. The main limitation
of this phase of the research was that recruitment via BSC and IOSH was likely to result in a sample
with positive interest in health and safety, although snowballing also occurred. The over-60s age
group contained very few women, so female experience has been very underexplored, which is
unfortunate as previous research shows that men and women have somewhat different motives for
continuing to work into their 60s.
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In conclusion, relatively little published evidence exists in this field. The findings from this suggest
that currently workers aged over 60 report good health and vitality, are highly motivated to work,
believe themselves to have sufficient experience to manage hazards/risks, and share with younger
workers many positive safety attitudes and coping strategies for hazards at work. In line with
previous research, they are a relatively socially advantaged group.

To further explore the health and safety experiences of people working into their late 60s and
beyond, it is recommended that longitudinal designs track change over time in safety-related practices
and attitudes. Qualitative methods in combination with objective data could explore in detail older
workers’ experiences of accidents, any triggering circumstances and coping strategies. Detailed
ethnographic study of the workplace might also reveal in nuanced detail how older workers influence
the safety climate and practices of the workplace, and also how safety and risk among the oldest
workers may be influenced by factors outside the workplace, such as the stress of caring for frail
loved ones, and onset of ill health or disability.

The findings overall suggest that workers in the UK are well placed to work beyond the previous
default retirement age, and pose few safety risks. However, when accidents do occur, they tend to
result in more serious injury. We caution that our findings are based on data from older people who
are currently working. They may be an advantaged group in terms of health, socioeconomic status
and motivation (the so-called ‘healthy worker effect’). Many were also drawing pensions alongside
their work remuneration which enabled choice over working hours and a better quality of work-life
balance. When payment of State pensions is delayed, older people will have less lifestyle choice. They
may have to stay, by necessity, in full-time work. If work is then experienced as more onerous
physically and psychologically, older people may then become more susceptible to workplace hazards.
This issue needs to be addressed in a future research project.
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1 Introduction and rationale for the project

This research project has been carried out following the successful awarding of a grant by the
Institution of Occupational Safety and Health (IOSH) following a call for bids in 2008. The theme
that the project addressed within the IOSH bid statement was for ‘research into how best to meet the
challenges of securing healthy and safe work for all members of a diverse working population and the
means to enable them to participate while minimising risk of harm...Studies may relate to particular
subsets of the working population, for example, age/gender groups...’ A three-phase project was
funded, exploring the safety attitudes and experiences of people working beyond the normative
retirement age. A systematic review of the literature was the first goal, followed by a qualitative study
of post-retirement age (PRA) workers’ experiences of health and safety in the workplace, and then a
quantitative survey comparing the health and safety experiences and attitudes of older and younger
workers. The agreed focus was to explore older workers’ vulnerability and perception of workplace
safety/risks, safety training/programmes, individual specialist skills/valuable experience relevant to
workplace safety, perception of the role of directors/senior managers in relation to safety culture,
perceived contribution of the oldest group of workers to safe working environments/safety culture of
the organisation, and employee needs/suggestions to facilitate safe working in people who are
working beyond the normative retirement age. 

In October 2011, the default retirement age of 65 was ended by the UK government1 and employers
can no longer force employees to retire on the grounds of age. However, all data were collected prior
to this date, and the term PRA and ‘post-statutory pension age’ worker will continue to be used
throughout this report. For the empirical work, the normative retirement age of 60 was assumed for
female workers and 65 for male workers. However, had the systematic review focused solely on
studies of male workers aged over 65, there would have been virtually nothing to review. As previous
reviews of safety attitudes, behaviour and accidents among the over-60s were lacking, studies that
included workers aged 60 and above were eligible for the systematic review.

Western societies have increasing older populations primarily due to improved life expectancy with
better health and living conditions. UK legislation is encouraging, and indeed will shortly require
people, to continue in work beyond 65 years. Attitudes towards later life working seem quite
favourable among some groups. In 2006, it was reported that more than 50 per cent of workers in
the United States expected to work past 70 years2 while a UK survey3 reported that 80 per cent of
workers would consider working beyond the default retirement age. Part of the European Lisbon
Strategy is to increase the participation of older people in the labour market.4 Current concerns with
the declining value of both State and occupational pensions are encouraging a willingness to work
into the 60s and beyond, and numbers will further rise, as the government schedules delays in
payments of State pensions to 67 years or beyond. Nevertheless, there are many other reasons for
people to stay in work ‘post-retirement age’, beyond the financial. Psychosocial benefits of working
include maintaining identities as active, valued people, feelings of competence, and preserving active
social relationships with co-workers.5 However, a 2007 Delphi study of health and safety experts
conducted by the European Agency for Safety and Health at Work6 forecasted that the ageing
workforce, and increasing numbers of people working right up to and beyond normative retirement
age, posed a potential emerging risk with respect to occupational safety and health. 

There is some previous research into the health and safety risks of older workers but much less on
their positive practices and attitudes. Most of this research has concentrated on ‘older workers’
substantially under what has until very recently been regarded as the default retirement age.
Summarising research which has focused on the risks and resources (or compensatory abilities) of
older workers of pre-retirement age (usually in their 50s), certain age-related problems have been
identified which potentially compromise safety. These include difficulties in tasks requiring divided
attention, slower information processing speeds, and physical losses such as poor visual acuity in low
light; back pain; reduced strength, flexibility, and standing tolerance.7 Night shifts seem to bring
particular problems for older workers, such as poor sleep and fatigue.8 Ergonomic adaptations that
promote health and reduce risk of harm or fatigue for workers (of all ages) include arranging tasks
and equipment to reduce extreme joint movements, to limit tasks requiring strength or force, and to
design out highly repetitive tasks.9
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While some safety risks are associated with the specific physical declines of ageing,9 older workers
also apply compensatory factors. Their greater work experience, sense of responsibility, positive
attitudes towards safety and patience are all resources that may promote safer behaviour.10 Greater
safety consciousness may also help to compensate for any age-related decline in physical strength.11 In
the UK, the Health and Safety Laboratory Report of 2005 challenged negative assumptions about
older workers’ ability to work effectively and safely.12

Evidence from workers under the age of 60 may not necessarily generalise to those who work beyond
the State pension age, as the latter group have greater choice about whether to work through
receiving a basic income from State and, in some cases, occupational pensions. Evidence from the
Centre for Research of Older Workers survey3 and other research suggests that employees with health
problems or occupational injuries, caring responsibilities at home, or disaffection with their jobs, tend
to ‘shake out’ of the workforce in their mid-50s, leaving older people who are highly motivated to
remain in employment.3,13 Such workers seem to reflect the ‘healthy worker effect’ whereby those
remaining in the workforce are in fact the healthiest.14 This means that evidence about the health and
safety of pre-retirement age workers may not generalise to women aged over 60 or men aged over 65.

Regarding the health and safety of PRA employees, the current research literature on the ‘older
worker’ has several limitations. First, as argued above, where older workers’ perceptions of safety
have been studied, (for example, by Ringenbach and Jacobs)11 ‘older’ has tended to be defined as 50-
plus, rather than people over the normative retirement age (who may have different characteristics).
Second, the relatively few research studies that have been conducted with age groups over 60 have
tended to focus on objective accident rates and days lost from injury rather than health and safety
perceptions and experiences of these particular older workers. Third, opinions of managers/employers
predominate in discussion articles about PRA working.15 Fourth, where PRA workers’ experiences
have been directly studied, research has focused on their broader motivations for working, rather
than enquiring specifically into their experiences of safety in the workplace. Finally, many articles
present ‘top-down’ approaches to the safety of older workers, such as recommending that designers
and engineers create skid-resistant flooring, shallow-angle stairs, and larger screen displays.16 PRA
workers’ own experiences of safety and risk-taking behaviour at work, and their suggestions for
improving safety, have not directly been examined. Yet, in other fields (such as the National Health
Service), worker consultation is increasingly recognised as offering valuable insights into positive and
negative working practices. The insights of older workers into hazards faced at work and their coping
or compensatory strategies are similarly valued in this study. Clearly, there is a need for further
research into the health and safety experiences of workers aged over 60, particularly as the UK
government’s initiatives will increase this segment of the working population. The first phase of this
project offers a systematic review, as the first step in identifying the evidence that is already available.
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2 Background

2.1 Dependency ratios
In the UK between 1983 and 2008, people aged over 65 increased by 1.5 million, representing 16 per
cent of the total population. By 2033, it is projected that those aged 65 and over will have increased
to 23 per cent of the total population compared to 18 per cent who will be aged 16 or younger.17 The
size of this demographic effect is seen in the trend of the ‘old-age dependency ratio’, that is the
number of people aged 65 and over as a proportion of the number of people aged 16 to 64. The old-
age dependency ratio is projected to increase from 23.8 per cent in 2005 to 29.7 per cent in 2020.18

In Europe and the United States one person out of every 10 is now 60 years or older. There are
projections that by 2050, one person out of five will be 60 years or older; and by 2150, one out of
three will be 60 years or older.19

Increasing older populations have an increasing impact on the old-age dependency ratio. If there is no
change in work and retirement patterns, the ratio of workers to older non-employed persons in the
EU states (EU-25), presently 3:1, will increase to 1:1 in 2050, making pensions unsustainable.20 Figure
1 shows participation in the labour force among people aged 55 to 64 in selected European countries,
in 1998 and 2008. In most countries, this has increased over the 10-year period.

Figure 1: Participation in the labour force among people aged 55 to 64 in selected European countries, 1998
and 2008.21

The potential socioeconomic impact on society that may result from an increasing old-age
dependency ratio is an area of growing research as well as public and political debate. This has led to
government concerns about adequate pension support and the need to raise the statutory pension age
in stages to 67 years between 2026 and 2028.22

2.2 Labour market demography in the UK
From about 1970 until 1993, the employment rate for people aged 50 and over decreased23 but by the
middle of 1993 this trend had reversed, with a growing proportion of older workers in employment.
The overall picture between 1971 and 2008 showed the employment rate for those aged 50 to State
pension age to have increased steadily by 8.6 per cent, in contrast to a decreased employment rate of
15.5 per cent for 16–17-year-olds. With respect to those of State pension age and above, the
employment rate increased by 3.6 per cent over these decades.24, 25 Workers past the (current)
retirement age of 60 (female) and 65 (male) are now the fastest growing age group within the UK
population. According to the Office for National Statistics,24 by July 2009, levels of employment for
this group had increased to a record 1.378 million. The employment rates for May–July 2009
compared with the same quarter in 2008 indicate a 0.2 per cent increase in rates of PRA working,
constituting 12.0 per cent of the age group compared with 11.7 per cent for May–July 2008. The rate
of employment was down in all other age groups.

European policy has shifted over the last 10 years or so to promote the retention of older workers in
the workforce. Following the European Union Employment Equality Directive (2000), UK legislation
in 2006 prevented companies from applying a compulsory retirement age prior to 65 years. Since
October 2011, the default retirement age in the UK has been ended. 
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2.3 Characteristics of the post-retirement age workforce 
Before considering and critiquing evidence about the health and safety of workers aged 60 and over,
an overview of the characteristics of this segment of the workforce will be given. In a quantitative
comparative survey in the UK,26 none of the older workers who described their health as very poor
remained in work after statutory pension age. This study, based on secondary analysis of data from
the Labour Force Survey, the Family Resources Survey, and the British Household Panel Survey,
revealed further, multi-faceted characteristics of those who continue to work past retirement age. In
addition to good health, this study found that those who remained in employment (either full-time or
part-time) had a range of other distinguishing characteristics. Certain financial needs were predictive
of later life working. For example, older people with mortgages still to pay, and divorced or separated
women (who typically have little or no occupational pension to rely on), were more likely to continue
in employment after retirement age. Smeaton and McKay26 found that only 25 per cent of the female
participants reported having an occupational pension compared with 67 per cent of male
participants. An event history analysis, tracking respondents who were in work at 50 years of age,
showed that having an occupational pension was highly predictive of men (but not women) leaving
work in the ensuing years. Nevertheless, financial status did not have straightforward effects. For
example, a very low income during pre-retirement working life did not encourage continued
employment past retirement age. These researchers found that those with the least savings were less
likely to work, possibly in order to preserve their social security benefits. Older people who continue
in work typically have personal and social reasons for doing so, beyond financial needs.27 Having
higher educational qualifications and a partner remaining in employment were found to be very
important factors in continued working past retirement age. For men, PRA working was associated
with relatively high levels of job satisfaction. These various advantageous characteristics of PRA
workers suggest that they are not an equivalent group to those working in their 50s and therefore
research findings from those in their 50s may not be straightforwardly generalisable. 

There are also characteristic work patterns in this age group which need to be considered when
studying health and safety. The survey data26 showed that greater numbers of men and women
worked on a part-time, rather than full-time basis after retirement age, with most describing that they
preferred this pattern of working. The survey showed that a move to part-time hours was often
associated not only with a drop in income but also declining status and skill level. This indicates the
possibility that many PRA workers bring considerable skills and experience to the workplace,
although these may not be reflected in their job titles or salaries. From their previous careers, they
may have attributes that contribute to health and safety that are unrecognised by management and
colleagues. This provides a further justification for focusing the literature review on the health and
safety aspects of PRA workers specifically.

2.4 Defining the ‘older’ and post-retirement age worker
There are no consistent ways of defining the ‘older worker’ in published research. Many studies
define an ‘older worker’ as one aged 50 or over,11 but in some research the cut-off has been even
lower. For example, age 40-plus was described as ‘older’ by Ng and Feldman28 and Kowalski-
Trakofler et al.7 pointed out that the United States Age Discrimination Act applied this cut-off. Given
the different ages at which women and men are considered eligible for State pensions in the UK, as
well as variations in Europe and beyond, we will classify PRA as 60 or above regardless of gender.
There are various advantages to doing so. Had cut-offs of 65 years for men and 60 years for women
been applied, there would have been very little literature left to review. Most health and safety studies
of older workers have 59 years as the upper limit, and therefore synthesising evidence about the over-
60s successfully adds to knowledge of the oldest groups of workers. Many men retire before 65 and
many women retire after 60, and this pattern also suggests that 60 is a suitable cut-off age to define
PRA working for this particular study (conducted 2008–2011).
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3 Phase 1: Systematic literature review – safety and risks associated
with working beyond 60

3.1 Search strategy
A systematic literature review needs to address a research question29 and the overall question was:
‘What are the health and safety risks associated with post-retirement age (PRA) working?’ 

For the purpose of this review, studies that included analysis of data from workers over 60 were deemed
relevant. Relevant databases included MEDLINE, Cochrane reviews, the National Institute for
Occupational Safety and Health, the Canadian Centre for Occupational Health and Safety, OSHROM,
OSHUPDATE, the HSE, Academic Search Complete, PsycInfo, CINAHL, Scopus, Proquest and CISTI.
Individual occupational health and safety journals were also searched using specific search terms, as
detailed below. Primary research was sought rather than reviews.

A key problem in locating relevant evidence was that article titles and abstracts were rarely explicit about
whether or not data from workers over 60 years of age had been included in studies. A specific search
strategy combining ‘work’ with search terms such as ‘post-retirement’ (‘all text’), or ‘post-pension’, or
‘pension’ (‘all text’), was found to miss relevant studies. In order to gather the maximum amount of
available evidence, a sensitive search strategy was required29 using general terms such as ‘older worker’
and ‘ageing worker’. The process of locating relevant studies was therefore laborious, requiring a search
for information from the method sections of many articles to identify whether or not they presented data
from workers aged 60 and over.

This search process is illustrated by outlining the PUBMED database search strategy (in 2009). Limits
were: English language, humans AND all adults over 19 years AND 1995 to 2009.

Exclusions were: reviews, farming, agriculture. The reason for this is that farmers comprise a small
proportion of the UK workforce (0.5 per cent according to DEFRA in 2010). Despite this small
percentage, farmers are an unusual group in having high reported accident rates, an unusual tendency
towards lone working with large machinery/dangerous chemicals, and full-time workers are likely to be
self-employed. Asian and Far East research was excluded as safety attitudes and environments of older
workers may differ from those in Western countries (for example, factory safety standards in some Far
East countries are poor).

Terms for locating potentially relevant research were: Ageing OR older worker OR elderly worker OR
older employee OR post-retirement worker AND one of the following: ‘health AND safety’ (n=55);
‘safety’ (n=41); ‘accident’ (n=35); ‘occupational injury’ (n=286); ‘chronic illness’ (n=32). ‘Risk’ in
combination with ‘ageing’ or ‘older worker’ was found not to be a precise enough search strategy,
generating large numbers of studies not related to health and safety at work (for example, risk of
unemployment). However, closer searching of abstracts, and in most cases methods and results sections of
the articles, yielded only a small number which presented data about the workers aged 60 and over. 

This process (with its attendant problems) was repeated with the other databases.
Further examination of the most relevant journals verified whether all relevant research studies had been
located. Examples included: International Archives of Occupational and Environmental Health, 
European Journal of Ageing and Occupational and Environmental Medicine. 

Exclusion criteria were: reports not in English; dissertations; opinion, predictions or advice pieces, policy
statements/anti-discrimination practices; management perceptions of older workers’ benefits and liabilities
(anecdotal, without additional research evidence); brief research ‘digests’ in specialist occupational safety
and health magazines; health after voluntary or involuntary retirement (i.e. among the older non-working
population); empirical studies of ‘older workers’ which included no participants over 60 (or none
explicitly identified as above 60;10, 30 studies where there were very few over 60s relative to the sample size
(less than five per cent) and whose data could not be extracted from the findings – for example, the very
few 61-year-olds included in the over-50s category.31, 32 Reviews of older people’s functioning (measured in
the laboratory/outside the workplace) were excluded as many participants are already retired33 and so
clearly, findings do not reflect the functioning of PRA workers. Studies were also excluded of older people
looking back retrospectively at work experiences from the vantage point of retirement,34 as this current
project was studying people aged 60 and above currently at work, and retrospective memories of safety
attitudes and incidents may not be a reliable source of evidence.
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The setting of inclusion criteria and assessment of evidence quality was guided by published advice35 on
doing a systematic review in an occupational setting. Both authors evaluated the studies to decide on
eligibility.

The studies were grouped into occupational accidents and injuries among workers over 60,
explanations for accidents which focus on individual capabilities (such as physical capacity, hearing
loss, and so on) and workplace factors that influence risk of injury in this age group.

In many systematic reviews, studies are excluded on the basis of research design, with randomised
controlled trials being favoured. As interventions were not the focus of this enquiry, many different
research designs were considered acceptable. Prospective longitudinal designs to investigate changes in
work performance, and/or health and safety with age, are the most appropriate for revealing causal
influences. But such studies are expensive to conduct and challenging to sustain over time. Various
research designs were used in the studies reported here, including case control, retrospective review of
injury records, and national questionnaire surveys. Very little qualitative evidence was found.

3.2 Occupational injury, accidents, sick leave and fatalities
Are workers over 60 more or less at risk of accident and injury at work? Previous reviews and studies
of ‘older workers’ (which focus almost entirely on pre-retirement groups aged over 40 or over 50)
conclude that older workers have fewer accidents at work, but that those which occur tend to be
more serious, leading to longer periods of sickness absence and in some cases early retirement.9, 11, 36–38

Several studies which have analysed data specifically from workers over 60 support these conclusions.
For example, a retrospective longitudinal study of Swedish iron ore miners drew on national registers
over 10 years, for frequency and severity of age-related accidents and associated factors.39

Nevertheless, evidence was limited as the oldest age group studied was grouped into the category
55–65, and this constituted only one per cent of the sample in most years in which data were
collected. In grouping the workers into this age band (a typical problem encountered in many of the
studies reviewed), clearly many pre-retirement workers provided data. This oldest group tended to
report fewer accidents than younger miners, but more severe injuries, leading to more days away
from work. 

It is uncertain whether the better safety records of the older workers in these various studies were
associated with being promoted (or demoted) into less risky jobs. The workers’ greater job experience
might also have led to compensatory strategies. Factors or confounders other than age (such as
physical fitness), might also account for these relationships or disguise them.40 It is not always clear
whether consideration has been given in the analysis, to the number of hours that the older people
are working, as some may have changed to part-time working (according to other evidence).26

Furthermore, the evidence is extremely limited regarding the specific environmental events and human
errors which led up to the recorded accidents and injuries.

Illnesses and injuries were studied which led to early retirement in a population of construction
workers in Ireland.41 Records of sickness absence for members of the Construction Federation
operatives pension and sick pay scheme since 1981 also included records from 1972 of early
retirement on health grounds. There were between 17,300 and 33,400 eligible workers for each year
(annual mean of about 22,300 for both absences and early retirement outcomes). Data that could not
be validated were excluded, resulting in 28,792 records of absence and 3,098 of early retirement
(from 1972 to mid-1996). The workers were 99 per cent male and aged between 18 and 64 years.
The rate and length of absence increased with age (being twice as high in those aged 60 to 64 as
those between 20 to 29). However for the 60-64 age group injury was a cause of only 3% absences,
compared to 35% in the 20-29 age group; infectious disease accounted for 26% of absences in the
20-29 age group and only 3% in those over age 60. Musculoskeletal problems accounted for 18% of
absences in 20-29 age group and 6% in the over age 60 group,  absence due to cardiovascular disease
and chronic obstructive airways disease represented 11% in the 20-29 age group and 13% in the over
age 60 group while mental illness accounted for 13 of absences in the 20-29 age group and 4% in the
over age 60 group (see Table 2 in reference 41). Overall, there were 12 per cent more injuries in
workers under the age of 40 compared with older workers, but injury severity (as reflected in
difficulties in recovery and sickness absence), was more pronounced in the latter age groups. This
repeats the pattern noted in many other studies of older workers. [These percentages have been
calculated by age group as a proportion of those working using the figures in Table 2.]
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A study that is particularly relevant to PRA workers drew on data from several large-scale national
surveys from the United States.42 Unusually, this study included a group of people aged 65 and over.
The surveys showed that sickness absence from injuries at work increases in step-wise fashion from
one decade to the next, with a median of five days away at age 20–24, and 18 days away at 65 and
over. Those aged 65 and over were particularly vulnerable to fracture injuries according to their
figures, perhaps linked with ageing signs such as osteoporosis. Whereas younger workers may receive
bruises and cuts from falls, those aged 65 or over are more likely to experience a fracture. The
researchers provided the example of heavy truck drivers aged over 65, who had twice the number of
fractures than younger workers when involved in accidents. Overall, workers aged over 65 were
particularly vulnerable to injuries associated with transportation/driving. However, Rogers and
Wiatrowski42 point out that injuries in these studies were not confined to ‘dangerous’ jobs, driving or
heavy manual work. Retail sales work was associated with the highest rate of same-level falls for the
over 65s age group. Falling is associated both with ageing processes, including reduced speed of
processing and changes in sensorial vestibular cells, as well as extrinsic environmental factors.43

Given evidence that workers aged 65 and over tend to have more serious (albeit infrequent) injuries
at work, the question arises whether such workers receive more compensation. An incidence study of
United States nationwide data for 1993 compared costs across age, race, gender, and occupational
groups as well as categories of injuries and illnesses (fatal and non-fatal).44 The data were abstracted
from workers’ compensation records, estimates of lost wages and jury awards. Those under 17 were
the least costly ($655 per employed worker) compared to the most costly 25–34 age group ($997).
The 55–64 age group cost $671 and the over-65s age group cost $681 in compensation per employed
worker. Although these figures are from 1993, it is of interest in terms of the cost comparisons
between age groups. The data do not support heightened risk of compensation among the oldest
workers.

In addition to being more vulnerable to serious injury, do older workers also suffer from more fatal
accidents at work? An analysis of data from the National Traumatic Occupational Fatalities (NTOF)
surveillance system in the United States from 1980 to 1991 recording external causes of death from
injuries at work addressed this issue.45 The study is particularly relevant to the review as it included a
group of workers aged 65 and over. There were 6,471 fatalities of workers in this oldest age group, with
a rate three times higher than the rate for workers aged 16–64. The four main causes of death for
workers aged 65 and older were: machinery (28 per cent), motor vehicles (19 per cent), falls (13 per
cent) and deaths by homicide (13 per cent). The machinery-related fatalities for men aged over 65 were
almost six times greater than the rate for men aged 16–64. The fatality rate for falls among women aged
65 and over was 14 times greater than women aged 16–64. It is unclear from these data whether
natural illness events (such as stroke or myocardial infarction) among the oldest workers contributed to
having an accident at work which then led to death, or whether age-related declines in attentional and
other cognitive processes were responsible. Many studies link injury rates with age and other variables
but omit to study the specific events which led to the events in question. 

One issue that may influence injuries and fatalities at work is job experience. Older and younger
workers may face different risks at work, owing to their specific jobs, experience and awareness of
safety and environmental complexity. To give an example, proportional mortality rates from the Bureau
of Labor Statistics in the United States indicated that electrocutions in the construction industry between
2004 and 2006 showed some age relationships.46 Younger workers were more likely to die from contact
with overhead power cables but older workers (over 65) were more likely to die from touching electrical
wiring and transformers. This age difference may reflect not age itself but the different types of work
performed by people in different age groups (for example, a larger proportion of younger workers than
older workers may be expected to work at height). When the fatality data were compared with all-cause
deaths, however, the younger workers were much more likely to be electrocuted compared with the
oldest age group, perhaps indicating greater safety awareness among the latter group of workers. No
further data were available to explain the individual and environmental factors which may have played
a part in exposing these older (or younger) workers to electrocution.

While there is little evidence of the detailed events leading to accident and injury among older
workers of 60 and over, there is some consideration of the role of individual variables such as
physical capacity, hearing loss, visual and other perceptual problems, cognitive functioning, chronic
illness, fatigue and use of medication. Job and workplace factors will also be considered briefly, even
though evidence is very limited in relation to the target age group. Within this category, evidence
relating to fatigue/job demands, job stress, overtime and shift work will be presented.
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3.3. Individual factors associated with workplace accidents and injuries
3.3.1 Physical capacity of older workers 
A previous review7 concludes that older people experience various declines in functioning, including
reductions in mobility, strength, dexterity and balance; sensory losses including loss of visual contrast
sensitivity and loss of hearing (especially in the higher frequencies); and cognitive changes such as
slower information processing speed and delayed reaction times. Such changes may increase the risk
of accidents and, where they occur, their severity. Yet chronological age does not equate with
functional age, and some people in their 60s perform as well as much younger people on cognitive
and other tasks. The ‘healthy worker’ effect makes it important to look for specific evidence about
PRA workers’ task performance and accidents at work, and relationships with physical capacity.
Most studies of older people’s physical capacities, sensory processes and cognitive abilities have
recruited participants from the general population and not focused upon people who remain in
employment in their 60s and beyond. Results of tests of the general older (mostly retired) population
may not generalise to people who continue to work into later life, who are a distinctive group in
many ways, as outlined previously (see section 2.3 Characteristics of the post-retirement age
workforce). 

Physical capacity includes muscle strength and stamina. Yet ageing brings musculoskeletal problems,
associated with biological changes such as degenerative changes of the intervertebral discs, and other
joints, from conditions such as osteoporosis and arthritis, and loss of muscle fibres.7, 47 Muscle strength
declines by about 25 per cent from the adult peak to the age of 65. Work involving poor postures and
lifting of heavy loads is associated with musculoskeletal disorders. Such disorders are leading causes of
disability in some industries such as construction, affecting larger proportions of workers in the older
age groups, and are often responsible for workers taking early retirement.48 Work environments which
fail to compensate for older workers’ declining strength by changing tasks, workload and work
conditions seem likely to pose particular risks to health and functioning.49, 50

A search for primary research into the physical/functional status of workers aged over 60 yielded very
little. Most studies in this field have either taken large groups of older people regardless of working
status;51 have focused on ‘older workers’ below 60; or have not extracted data from their participants
aged 60 and above. For example, two studies52, 53 examined musculoskeletal disorders among older
female computer workers in several European countries. A variety of self-reports of problems with the
neck, shoulder and other sites were linked with physiological recordings, measures of stress, and
workplace characteristics. Larsman et al.52 inferred from their analysis that perceived demands in the
workplace influenced stress which in turn affected neuromuscular functioning, while Sjøgaard et al.53

linked neck and shoulder problems to eye strain (including blurred vision) and strained head positions
during work, and found distinctive electromyography readings. While both studies included some over-
60s in their samples (Larsman et al.52 reported 20 per cent of their sample as aged 60–65; Sjøgaard 
et al.53 recruited older women aged 45–68 years), there was no analysis by age group in either study. No
inferences can be made from these findings about whether people working beyond normative retirement
age, as a defined group, have more or fewer musculoskeletal problems, nor whether those affected by
these symptoms have similar or distinctive problems with stress or job demands compared with younger
workers.

One study of physical capacity was located that did include analysis of data from a group of workers
aged 60 in Finland.54 It surveyed municipal employees aged 40–60 to identify relationships between
performing physically demanding work and reported declines in physical functioning. Data were
obtained from questionnaires from a sample of 5,802 employees in the City of Helsinki in 2000 and
2001. Of these employees, 11 per cent of the women and 14 per cent of the men were aged 60.
However, nobody older than 60 was included. A scale within the SF-36 health questionnaire was used
to quantify ‘role limitations due to physical health problems’. There was no simple relationship between
performing more items of physically demanding work and physical decline, so no strong causal
influence could be inferred. Various logistical regression analyses were performed, including entering age
and physically demanding work items in order to predict poor physical functioning. A steady increase in
the prevalence of role limitations at work due to physical health problems was evident from age 40 to
60. In men at 40, 26 per cent were affected by role limitations, rising to 35 per cent at age 60; in
women, 30 per cent reported role limitations at age 40, rising to 48 per cent at age 60. The authors
suggested that there was a tendency for men (more so than the women) to do less demanding work as
they aged. However, it may be questionable to compare directly the physical demands and role
limitations of these older male and female employees as most were doing very different kinds of work.
Many of the female employees worked in social and health care (for example, nurses), whereas the men
mostly occupied different roles such as fire fighting (from which early retirement is usually expected).
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The measure of role limitations consisted of only four items and would therefore have been relatively
insensitive. Many of the trends, though reported in detail, were statistically non-significant. So while this
study suggests that, compared with younger workers, more 60-year-olds encounter role limitations due
to physical health problems and experience some reductions in the physical demands of their work (by
choice or imposition), the meaning of these changes and impact on their work performance remains
unclear. The study was cross-sectional and therefore data cannot provide evidence for changing roles
into less physically demanding work. Clearly this group may not be representative of workers over 60
years old, so the findings must be treated with caution.

In terms of construction work, the small numbers of workers who remain in the workforce beyond
retirement age may be regarded as ‘survivors’, who might be expected to have higher levels of
physical functioning than their retired peers. There is some evidence specifically related to
occupational back problems among carpenters aged over 60.55 A cohort of 18,768 carpenters working
in the State of Washington (United States) between 1989 and 2003 was identified. The study looked
at work-related back injuries and medical claims for treatment. A significant reduction in the rate of
claims for back injuries was seen among those between 50 and 60 years of age (compared with
younger workers) with a further reduction in the over-60 age groups. The rate for new claims (rather
than recurrences) for the under-20s was 9.6 claims per 200,000 hours worked, compared to 3.8
claims in the 50-year-old group and 2.6 claims in the over-60 group. For crude rates, the youngest
workers were at greatest risk of both incident and recurrent back injury, but when adjusting for
gender, time in the union and predominant type of work, the 30–40-year-olds had the highest rates.
This evidence is of interest due to the large numbers of workers over the age of 60 in this occupation,
and its support of the trend towards the oldest workers being a healthier, better functioning group.

As physical capacity declines, the body becomes more prone to muscle strain and back pain.
Musculoskeletal injury has been studied in cooks and food service workers, and related to age in a
study of 173 occupational injuries in a 12-month period (2004 to 2005) in British Columbia
(Canada).56 Of the injuries reported, 67.4 per cent were serious, resulting in time loss. With respect to
specific injuries, the rates for musculoskeletal injury, contusion, burns, irritations and allergies were
all lower in the over-60 age group, being approximately half those found in the 30–39 age group.
However, using a regression model with three age groups (under 39, 40–49, over 50) and with the
under-39s as the reference group, there was no significant reduction in injuries in the older worker,
which may indicate that other variables have important determining effects. Study limitations were
that the sample of cooks and food service workers came from the healthcare sector, which might have
influenced attention to injuries in the workplace, only two health regions were represented, and only
about 10 per cent of the healthcare workforce of the province of British Columbia was included. Also
small numbers in the over-60 age group resulted in wide confidence intervals, making it harder to
achieve statistical significance. It is also likely that underreporting might be an issue in this
occupational group where injuries may be seen as part of the job. It is also unknown whether people
over 60 also fear reporting such injuries for fear of losing their jobs as they approach or go beyond a
company’s preferred retirement age, as many are aware of the considerable difficulties that older
people face in gaining new employment.106

3.3.2 Hearing loss and occupational risk factors for workers over 60
Age-related hearing loss (presbycusis) is characterised by the progressive deterioration of auditory
sensitivity associated with ageing, especially as regards high-frequency sounds. It is the most common
cause of adult auditory deficiency and affects approximately 23 per cent of the population between
65 and 75 years of age and 40 per cent of the population older than 75 years of age, according to
United States statistics.57 Among the most common occupational causes of hearing loss is noise
exposure,58 especially unprotected exposures to noise above 85 dBA59 or 95 dBA.60 This may therefore
be a problem that is relevant to people working beyond 60, both because hearing loss is so prevalent
in the population, and because any lengthy exposure to noise over a longer working life increases risk.

Within the Beaver Dam, Wisconsin (United States) population, a longitudinal study identified the five-
year incidence and development of hearing impairment in a population-based study of adults aged
between 48 and 92.61 There were 1,085 participants with hearing loss and 1,636 participants without
hearing loss at baseline. Hearing impairment was 21 per cent at the five-year follow up, with age as a
main risk factor for incidence and progression. After adjusting for age, it was found that male gender,
work occupation and poorer education were also risk factors. Operations/fabricators had the highest
odds ratio of 1.92, linked with noisier working environments. Hearing sensitivity also declined over
time among those who already had hearing loss at baseline. Despite approximately half of the sample
being 60 or over, and the examination of occupational risk factors within this study, the findings can
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only be generalised with caution to the over-60s worker. The authors point out that many of the
participants were retired (in which case previous occupations were included in the analysis), and it is
not made clear in this article how many were still working during the five-year follow-up period.
Whether PRA workers exhibit as much hearing loss as the general population is unclear. Whether
they run greater risks through longer exposure to the workplace also has not been directly
demonstrated by this study, although this seems a likely outcome. Hearing impairment may require
routine screening in an older workforce as this is a health and safety issue, and appears to be an
increasing risk for those exposed to chronic noisy environments. 

Presbycusis (hearing loss at high frequencies specifically age related) was studied in nine audiological
centres across Europe.62 Risk factors (medical and environmental) were investigated for association
with age-related hearing impairment. There were 4,083 participants aged between 53 and 67 years
(mean age approximately 60 years), recruited from clinic and community sources. Data included
audiometric measures and ascertainment of environmental risk factors and medical history. Work
histories were taken but, as with the study above, the data do not reveal which of the older
participants were currently or recently working. Hearing levels were analysed for any association
with exposure to risk factors with adjustment for age and sex. Exclusions included those with a
history of disease that could have an impact on hearing. Noise exposure was associated with a
significant loss of hearing at high sound frequencies (higher than 1 kHz). Even one year of work in a
noisy environment increased these risks. Smoking was significantly associated, in a dose-dependent
manner, with increased high-frequency hearing loss. The results suggest that both a healthy lifestyle
and low-noise working environment can protect against age-related hearing impairment. The study is
limited in terms of the evidence provided about the PRA worker, in that the study did not report
clearly which participants were working beyond normative retirement age. It remains possible that
the noise exposures occurred some years previously. 

Age-related trends in hearing loss linked to occupational noise exposure were further supported by a
survey of over 22,000 adults of working age.63 The oldest group (aged 55–64) had the highest
numbers of people with self-reported hearing difficulties, and these difficulties were associated with
lengthy exposure to noise in the workplace. However, the evidence is limited in terms of this review,
in not revealing the numbers of over-60s taking part and, even more importantly, in not specifying
whether the older participants were working or not, or recalling pre-retirement noise exposures. 
Much more relevant, at first sight, is a study which examined hearing difficulties in over 130,000
current workers in United States industries, aged between 18 and 64 years of age, participating in the
National Health Interview Survey (NHIS).64 About 10 per cent of the sample were in the oldest age
group (55–64), but unfortunately no details were provided about the numbers of over-60s. The
average incidence of hearing difficulty was 11.4 per cent, but rates were much higher (22 per cent) in
the oldest age group (55–64). The adjusted prevalence ratio (PR) for those aged 55–64 was 3.68 (95
per cent Confidence Interval, 3.37, 4.01) compared to a PR of 1.17 in the 25–34 age category. The
PRs after adjustment for age and gender were highest among railroad workers, mining and metal
manufacture. Mechanics, repairers and transportation equipment operators were jobs with increased
risk of hearing difficulty. This study has the advantage of large sample size. Limitations include the
cross-sectional study design and the possibility that industry-occupation categories may not have been
homogeneous. Audiometric tests were not done to validate self-reports of hearing difficulty. The
findings suggest that the oldest workers (which include over-60s) are at elevated risk of hearing loss,
linked both with normal ageing and also occupational noise hazards, but further study of this oldest
segment of the workforce is recommended.

While hearing impairment creates impediments to social contact, the further issue arises of whether it
increases accident risks in the workplace. In a large retrospective Canadian study,65 an association was
established between accident risk and workers’ hearing sensitivity. The study sample of 52,982 male
workers, aged 16–64, was made up mostly of  blue-collar workers. Participants were monitored for
five years following a recent hearing test. The number of occupational accidents was determined from
individual work histories registered with the Quebec workers’ compensation board for the
1983–1998 period. A hearing loss of 20 dBA correlated with a rise of 1.14 for risk of accident when
age and occupational noise exposure at the time of hearing test were taken into account. The
strongest association was found in metal transformation, metal product manufacturing and
transportation equipment manufacturing, which appear to be the noisiest of environments. ‘Passive
accidents’ and ‘same-level falls’ were categories of accident most strongly associated with hearing loss,
the occurrence of which may suggest attentional distraction. Overall, 12.2 per cent of accidents were
found to be attributable to a combination of noise exposure in the workplace (of 90 dBA or more)
and noise-induced hearing loss. 
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This study did not only examine relationships between hearing impairment and accidents, but also the
influence of age. The authors explained that although older workers present risk in terms of being more
likely to have hearing losses, they also have reduced accident risk through their longer work experience.
The authors found that while accident rates increased with greater levels of hearing impairment, older
age was protective. Risks of accidents were approximately halved among the oldest group (over-55s).
However, data for the over-60s were not presented separately, so it is not clear whether workers electing
to work beyond retirement age would be in a more advantaged, disadvantaged or similar position. The
study is limited in that duration of exposure to occupational noise obtained from questionnaires is likely
to be an imprecise predictor for noise exposure over a working career. 

Occupational noise exposure (of 100 dBA and above) and noise-induced hearing losses, even when
hardly noticeable, may interfere with the safe operation of motor vehicles.66 This large retrospective
cohort study linked driving records maintained by the Quebec National Institute of Public Health with
information on occupational noise exposure and hearing sensitivity, available for 46,030 male workers
employed in noisy industries who also held a valid driving licence. While participants were aged 16–64
years, the oldest workers were grouped into a category of over-55s in the analysis. Overall, it was a
young sample with an average age of just over 30 years, suggesting that few over-60s were included in
the study. The study found that the oldest age group (55 and older) had fewest driving accidents
(proportionately). However, results were also complex as hearing impairment increased in the older age
groups, and regression analysis indicated that hearing loss (and daily exposure to loud noise in the
workplace) was associated with increased risks of accidents and highway code violations. There were
several limitations, including the use of traffic and accident violation data which was limited to
Quebec, and the absence of data on minor driving incidents. But above all, for the purposes of this
review, the study primarily addressed relationships between hearing loss and drivers’ behaviour and did
not fully explore the relevance of age or possible compensatory strategies of older, highly-experienced
workers. While the findings suggest that older drivers may be better able to compensate for hearing
loss when driving, far more evidence on the over-60s age group is needed.

Girard and colleagues67 also reported on data from the Canadian retrospective study of work-related
accidents and workplace noise exposure.65 In order to adjust for age as a confounder with respect to
hearing status, they categorised age into five intervals (16–24, 25–34, 35–44, 45–54 and 55–64
years). Results found that single and multiple accidents were associated with occupational noise and
that hearing loss induced by exposure to noise at work may be a contributory factor. However, age
was not further considered in the analysis, so the contribution of this evidence to this review of the
safety of the older worker is limited.

Noise exposure has also been found as an important risk factor for work-related injuries in a
population-based case control study in Brazil.68 Cases (n=94) were identified from systematic random
sampling of households and defined as having experienced work-related injuries during 90 days prior
to the start of the study. Controls (n=282) were non-injured workers matched to cases by age and
sex. The full adult age range was represented, including workers aged over 70. However, the numbers
in each age subgroup were not stated. Multiple regression analysis found that workers who reported
‘always’ or ‘sometimes’ being exposed to high level noise at work had statistically significant higher
relative risks of 5.0 and 3.7, respectively, for work-related injuries than those who reported little/no
exposure. For the purpose of this review, the study provides limited evidence about safety in PRA
workers as the number/proportion of over-60s was not described. In the 60–79 age group there were
only 2.2 per cent who reported injuries at work (n=2). It is unclear whether such low rates represent
the safe working practices of these older workers or very low numbers of participants still working in
these oldest age groups. Study limitations include no validation of reported workplace noise and no
objective evidence of hearing impairment. 

This part of the review has established that older people, in general, are very vulnerable to hearing
loss (especially of higher frequency sounds), and that even a year’s exposure to noisy working
environments increases this risk.62 Nevertheless, there is no direct evidence with respect to the levels of
hearing impairment specifically among PRA workers. It may be similar to the population at large,
lower (through self-selection and healthy worker effects) or higher (through extended occupational
exposure). Despite these uncertainties, it appears that older workers should avoid noisy environments
which may exacerbate ‘normal’ age-related hearing loss, and that regular assessment is advisable.
There is some limited evidence that hearing impairment generally increases risks of accidents/injuries
at work,67 but that the oldest groups of workers have safer track records, perhaps through applying
compensatory strategies or greater work experience. Nevertheless, no studies were found that focused
in detail on older workers of over 60 who have opted to work beyond a normative retirement age.
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Researchers have tended to quantify noise exposure through work histories, seeking general trends in
the data, rather than singling out its effects for particular age groups. 

3.3.3 Visual and other perceptual problems
While previous reviews of the older worker have pointed out certain common visual decrements with
increasing age (such as susceptibility to glare), a search for evidence about changes in the PRA worker
located no relevant studies. Where research has taken place recently into the visual functioning of
older people, and its association with accidents, falls and fractures, participants have been drawn
from the population-based study of Beaver Dam Wisconsin, without reference to whether they are
continuing in work or not.69 

Age-related decreases in vestibular, visual, auditory and sensory systems have been shown, and
correlated (weakly) with changes in gait and balance.70 This evidence may contribute to
understanding the age relationship with falls, accidents and musculoskeletal injuries in older adults,
but it may not generalise to those who opt to work into their 60s and beyond. This study did not
address the workplace environment or specifically older age groups who remain in the workforce. 

Occupational injuries among older workers with disabilities were studied in a prospective cohort
study of health and retirement.38 The participants were aged between 51 and 61 years at the time of
the first sampling in 1992. The prospective study enabled calculation to be made of any association
of the risk factors measured in 1992 with occupational injuries that occurred from 1992 until 1994.
Self-reported disability – odds ratio=1.58, (95 per cent CI, 1.14, 2.19) – and specifically poor hearing
– odds ratio=1.35 (0.95, 1.93) – and poor sight – odds ratio=1.45 (0.94, 2.22) remained risk factors
for occupational injury even after control for occupation, heavy lifting, and self-employment. This
study provides some evidence for an association between pre-existing disabilities and subsequent
workplace accidents. The study strengths include the large, nationally representative sample, an 82
per cent participation rate enabling generalisation of results to the population of older workers from
the United States, and the prospective nature of the study ensuring that the potential risk factors
preceded the injuries. Therefore injury occurrence did not bias recall of specific risk factors. 

3.3.4 Cognitive functioning
In laboratory, context-free or puzzle tests, older people show age-related declines in many cognitive
functions, including information processing speed, increased difficulties with divided attention, and
working memory.7, 71, 72 But as most workers do not use their full cognitive capacities, it appears that
older workers bring their more extensive experience to their jobs, and generally perform as well as
younger people. No evidence was found regarding cognitive change and accidents/safety issues in the
workplace among people working beyond the normative retirement age. 

Cognitive decrements have a marked effect on tasks requiring complex sensorimotor integration such
as driving. Popkin et al.73 reviewed a number of studies relating to the driving and transportation work
sector, although few explicitly addressed the safety of drivers aged over 60. One exception was a
study74 which included subgroups of participants aged 50 and under, 50–54, 55–59, 60–64, and 65–76.
This reported on measures of driving performance associated with perceptual, cognitive, and psycho-
motor abilities. Ageing typically brings measurable decrements in perceptual processing including loss
of visual acuity, reductions in contrast sensitivity, and impairments in judgement about depth and
distance. Clearly these changes seem likely to affect driving skills. The authors point out that about
10–15 per cent of the population aged over 65 have cognitive impairments, including slower
information processing speeds and difficulties with selective attention, but as suggested before in this
review, these figures should not be generalised automatically to the segment of the population who
continue to work. In terms of leisure-based driving, older people may have latitude to choose when to
drive, but commercial drivers do not have such choices so any age-related decrements in perceptual
and cognitive functioning may have a larger impact on accident rates, according to these authors.

Llaneras et al.74 presented a large battery of context-free cognitive assessments and psychomotor tasks
and related the scores to the age and driving performance of truck drivers. Many age-related decrements
were seen in the context-free cognitive and psychomotor assessments. However, age-related deterioration
in driving performance was less marked. Eight of the 24 measures of driving did show age-related
deterioration, with the oldest groups worse, for example, at negotiating curves and turns. However, for
two of these measures, the older drivers scored better (on lane position and fuel mileage), indicating that
lengthy driving experience can play a compensatory role. Overall, driving skills were more closely
related to cognitive measures than to age itself, which did not predict driving performance; in particular,
decision-making skills were not significantly different for drivers over 65 and those below 50. 
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Findings from an intervention study, also reported within the same article, showed that older drivers
were able to benefit from further training on perceptual and other tasks and thereby maintain their
driving skills. Such evidence challenges common assumptions that older workers do not benefit from
training.

Does higher mental workload protect the cognitive functioning of older people? A study of 708
participants aged between 50 and 80 at baseline was drawn from the Maastricht Ageing Study.75

Participants reported their mental demands at work at baseline and completed tests of information
processing speed and other cognitive functions at baseline and again about three years later. The
study found that cognitive functioning was best preserved in those who rated their jobs as more
mentally demanding. These findings suggest that PRA workers may be protected from cognitive
decline if they are employed in stimulating work. However, there are marked limitations to this study,
as participants without current work were permitted to rate the mental demands of their previous
jobs. Education predicted cognitive performance on the tasks presented. Numbers of participants in
each age group were unclear, and therefore the total number of people working beyond 60 could not
be extracted from the report. There were further limitations, in that less educated people, and those
in less demanding jobs tended not to respond at baseline and were more likely to be lost at follow-up.
This study found that there were declines in information processing speed among people in their 60s,
which accelerated after retirement. However, complexity of work with people (but not work with
things or data) was associated with better cognitive functioning. The authors reported that 51 per
cent of the sample had a retirement age of 65, and so the data are relevant to this review. Further
data analysis specific to those working beyond 60 is needed for more robust evidence. 

3.3.5 Use of medication (antihistamine) 
While one might expect people aged over 60 to be using more prescribed medications than younger
people, there is very little research into the influence of medication use on accidents at work. A case
control investigation of risk factors for traumatic occupational injury and economic impact76 included
eight per cent of cases and three per cent of controls, over age 60. The study investigated the sedating
effects of using antihistamines for aeroallergens and allergic rhinitis. A comparison was made of 1,200
cases to 1,200 controls using a standardised telephone interview survey. Cases were acute injuries, ‘falls
or slip injury’, ‘struck by objects’, or ‘caught in/between objects or machines’. These cases were
selected because reaction time, fatigue, and lack of attentiveness are thought to be strong risk factors
(and possibly modulated and/or caused by antihistamine use) for such injuries. The study found that
antihistamine use in the prior two weeks raised the odds of accidental injury almost three times.
Adjusted analysis included the interaction of age with antihistamine use. There were no important
differences between cases and controls for the crude prevalence of sedative antihistamine use (nine per
cent versus eight per cent respectively). Those participants who did not use sedating antihistamines
reflected the age-related injury risk structure in the total study group, showing that in this sample
traumatic injury risk increased with increasing age. The participants using antihistamines for sedation
demonstrated the reverse of this: sedating antihistamines were associated with increased traumatic
injury risk only in young workers. Further research into the risks of workplace injury associated with
other forms of psychotropic medication (for example, anti-anxiety drugs) is clearly needed.

3.3.6 Fatigue
Is fatigue implicated in workplace injuries? One study77 examined occupational accidents within the
Maastricht Cohort Study of ‘Fatigue at Work’, a prospective cohort study of employees from a wide
range of companies and organisations. The study population comprised 7,051 employees between
ages 18 and 65, working at least half-time. They were employed in a variety of different jobs across
45 different companies and reported varying educational levels. While the lowest relative risk for
accident was observed in the oldest age group and was 0.54, (95 per cent Confidence Interval, 0.26,
1.14) this was not a statistically significant difference. Workers with the lowest education had a
seven-fold increase in likelihood of injury, perhaps being a particularly vulnerable population due to
lack of job skills and exposure to more dangerous tasks. Smoking (but not moderate alcohol use),
shift work, and using machinery, were all variables that increased likelihood of injury, in addition to
fatigue. However, the analysis did not address whether the oldest workers were more or less
vulnerable to these influences on their safety. Age was simply treated as a confounder in the
regression analyses.

Fatigue has also been investigated in pilots. Pilots face considerable demands on both their physical
and mental abilities, and the International Civil Aviation Organisation has implemented a series of
regulatory measures to manage some of the risks associated with ageing. These include a mandatory
retirement age, regular medical assessments for fitness to fly, and limits on the duration of duty and
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rest. The mandatory retirement age was recently increased from 60 to 65 years for one member of a
two-person cockpit crew.78 While the traditional focus is on cardiovascular risk factors, this is not a
cause of accidents in a two-person cockpit aircraft. Pilot fatigue, on the other hand, is an
acknowledged cause of accidents.79 Greater sleep loss is reported by older long-haul pilots, as well as
other older shift workers, compared to younger people working similar duty patterns. Nevertheless,
further studies79, 80 report that neither crash circumstances nor prevalence and patterns of pilot error
appear to change significantly as age increases from the 40s to the 50s and the early 60s. Even so, it
has been proposed that fatigue and sleep-related issues should become a standard part of fitness-for-
work medical assessments, particularly for older shift workers.81

3.4 Job and workplace variables associated with risk of specific injury and accidents among workers
over 60
Age may be confounded with other variables such as level of education and seniority in some studies.
Age-related decrements in functional performance and safety at work may also be exacerbated by
lifestyle and psychosocial risk factors such as smoking, fatigue, body mass index, lack of education,
all of which appear to increase risk of accidents. However, some of these influences seem to increase
the vulnerability of the inexperienced younger worker, rather than having a clear role to play in the
health and safety of PRA workers. Job and workplace factors may also create difficulties for the PRA
worker. The final section will present evidence relating to fatigue, job stress, overtime and shift work.

3.4.1 Job stress/demands
It may be that job stress/workload demand increases the likelihood of accidents through having
detrimental effects on cognitive performance. The most recent results from the Whitehall II study
found that longer exposure to high job strain and shorter exposure to active jobs were associated
with lower scores in most of the cognitive performance tests that the authors carried out in later
phases of the project.82 These findings need to be followed up though, to understand their
implications for people working into their 60s. There were several limitations of this study from the
point of view of addressing the question being posed in this review. The mean age of participants was
54.8 years, and although some participants were over 60, it was unclear whether any were people
working beyond the normative retirement age. Given that the usual retirement age is 60 in this job
sector, and that participants’ job characteristics were recorded in an earlier phase of this 16-year
longitudinal study, it remains possible that very few of the participants were working beyond 60. 

3.4.2 Overtime
Given concerns that older people may be more affected by fatigue at work than younger people, it is
important to examine whether long hours at work/overtime have a disproportionate effect on the
safety of older workers. Secondary analyses were carried out on longitudinal data of 2,746 workers
at heavy manufacturing sites in the United States during 2001 to 2002.83 The effects of overtime on
employee health, safety and productivity outcomes were analysed with a comparison of older versus
younger workers. The initial five-year age bands between ages 30 and 65 included 174 workers in the
60–64 age group and 27 who were over 65. As found in many other studies, though, the upper age
bands were collapsed into a single subgroup of age 50 and over. Analyses sought to establish i) the
impact of overtime on the age groups under-45s, 45–49 and those over 50, and ii) a comparison of
the impact of overtime for the three age groups by hourly-paid versus salaried status. Measured
outcomes included physical and mental health, disease counts, acute injuries, musculoskeletal injuries,
other injuries and short-term disability. Older age was associated with higher rates of some adverse
outcomes with respect to overtime, but these were confined in the main, to hourly employees working
extended overtime (averaging over 60 hours per week) and occurred on only four of the nine study
outcomes. With respect to moderate overtime (48–60 hours) and a possible impact of past overtime
(associated with prior disability episodes), increases in age did not associate with worse health
outcomes. In many cases, older workers had decreased likelihood of injuries. Older salaried
employees showed no trend towards having more health or injury problems if they did more
overtime. Where rates of adverse outcomes increased, they were confined to subgroups of employees
doing specific types and levels of work and longer work hours. While this study suggests no adverse
effects of moderate overtime on older employees, the evidence cannot confidently be generalised to
PRA workers. This is because the analysis uses a coarse age categorisation and did not take into
account potential influences upon overtime and safety such as job motivation, which may be
particularly high among PRA workers.

3.4.3 Shift work
There is limited evidence about shift work in relation to over-60s workers, even though previous
evidence suggests that it may create difficulties for pre-retirement older workers. 
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One study has addressed whether shift work affected cognitive performance in workers over 60.84 In
the sample of over 3,000 workers, 14.5 per cent were aged 62. The study found that male shift
workers showed reduced cognitive performance (for example, in immediate or short-term memory)
but no problems were noted with female shift workers. No associations with age were noted. The 62-
year-olds did not appear more or less affected by their shift work patterns than younger workers.

Another study examined a total of 7,717 compensation claims for injuries filed by hospital employees
(age range under 25 to over 65) between 1990 and 1997 in the state of Oregon.85 There was little
variation by age or gender between day, evening and night shifts. The age groups with the lowest
percentage of claims were those under 25 (8.5 per cent) and those aged 56–65 (8.7 per cent); for
those over 65 there were only 0.7 per cent of claims. 

While shift workers have been found to have greater deterioration in health with increasing age
compared to day workers,86 further research is required to establish whether this pertains to people
working into their 60s and beyond. 

3.5 Conclusions from the systematic literature review
A study of older people in the UK working past pension age demonstrated that they have (as a group)
specific characteristics.26 They tend to be in better health than their retired counterparts, and in need
of income (for example, to boost inadequate pensions, to pay for mortgages or to support young
families). Their spouses tend to be continuing in work. Part-time working arrangements are common,
and many of this group tend to enjoy higher levels of education and derive satisfaction from their
work. These various characteristics mean that evidence taken from mixed samples of working and
non-working older adults, or people working in their 50s (either to study age-related changes in
performance or occupational health and safety) may not generalise to this specific working subgroup.

A diligent literature search was conducted, which included scrutiny of many articles to identify the
age groups of workers studied, and considered within the data analysis. This yielded no other piece of
research that focused explicitly and solely on the safety and risks of the PRA worker – i.e. workers
who had gone through the normative age of retirement and decided to remain in their jobs or move
to new, part-time or ‘bridging’ jobs. In turning to the relatively few studies which included workers
aged 60 and over, evidence suggested that their health and safety patterns were largely shared with
workers aged 50 and over. Therefore the over-60s were shown in most studies to have lower accident
and injury rates compared with younger workers, although they were more seriously affected when
accidents did occur and took more sickness days off. They were more likely to suffer fractures in
workplace accidents. Such events were then found to increase likelihood of retirement. There was
sound evidence that older people, in general, develop hearing loss and that as little as one year’s
exposure to noisy working environments increases this risk, and furthermore, elevates risk of
accidents. However, there were no studies on noise and accidents that focused specifically on older
workers who had opted to work beyond retirement age. Another major limitation was ascertainment
of noise exposure from work histories, rather than objective noise monitoring. 

While the older population as a whole tends to show cognitive decline with advancing years, there
was little evidence for such changes affecting job performance or safety in the over-60 worker,
although somewhat mixed outcomes were seen for driving safety. 

There was no robust evidence that patterns of work including shift work, or overtime (until it became
excessive at over 60 hours per week), affects the safety of the over-60 worker, more than any other
older worker. 

Like other studies of older workers (which have typically focused on the over-40s or over-50s), the
over-60s seem able to apply protective or compensatory strategies which help to maintain safe
working practices (for example, when driving). Education and experience seem to have important
protective effects on the over-60 worker. On the other hand, detailed information on the number of
hours worked, the time of the accident, the contribution to accidents made by illness (such as stroke)
or medication, and specific environmental events such as weather conditions were not usually
available for analysis. Furthermore, injury rates are generally calculated using number of workers in
each age group instead of hours worked; if workers are part-time (as appears common among the
over-60s)26 injury rates based on a denominator of worker numbers, may underestimate the risk of
injury. Job experience may also confound injuries and fatalities at work that appear to be associated
with age. PRA workers may also face different workplace risks, relating to specific job tasks, as noted
among the electrical workforce.46
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Overall, evidence suggested that workers aged over 60 are able to cope well with their work and job
demands, although much more detailed research is required. There were no explicit research data that
included analysis of PRA workers and workplace factors associated with injury or accident, that is,
for workers who had gone through the normative age of retirement and decided to remain in their
jobs or move to new, part-time or ‘bridging’ jobs. The lack of age-specific injury and illness data by
job title or other exposures prevents the discussion of factors that will enable workers to remain
safely in work into their late 60s or beyond. This is an important gap in knowledge now that, since
01 October 2011 the default retirement age of 65 has ended in the UK.

3.6 Some recommendations for future research on safety and risks among workers aged over 60
This review has found little direct evidence about the safety practices and risks of people working
beyond 60, and even less regarding those who specifically choose to work beyond the default or
normative retirement age. Even estimating risks from data which are taken from workers over 60 is
open to question, as many of these individuals might regard themselves as approaching retirement
rather than having chosen to work beyond it. For some analyses, data were grouped into broad age
categories, (for example, workers ‘over 55’), even when people working in their 60s were included in
the study, reducing specificity of the findings. Workers in their late-50s might regard retirement as a
distant horizon and may have very different attitudes, abilities and other characteristics compared
with workers opting to stay beyond the default retirement age. The prevalent recourse to part-time
working among the PRA workforce might have positive implications for health and safety but these
have not been examined in previous studies. 

There are few longitudinal studies documenting any age-related changes in work performance and
safety of workers in their 60s and 70s. These are needed to address the ‘healthy worker’ effect that
may have a profound influence on PRA workers’ safety at work. Studies based on recall of exposure
to hazards have potential to bias results particularly in comparative studies of older versus younger
workers, where the older worker is recalling more distant events. Details of events and processes
(psychological, somatic and environmental) leading to accidents and injuries in this subgroup of the
workforce have not been examined in detail in previous research. The Share survey87 started in 2004
will follow work, health and other factors prospectively to identify some of the issues hidden, for
example, within the selection bias of the ‘healthy worker’. To encourage retention of workers over
60, the variables associated with health and well-being, and the age-related impact of negative
working conditions, should be identified and addressed. 

This review has uncovered some evidence but overall shows that relatively little is known about
people who work beyond 60 and into their later years. Such evidence is needed to inform policy,
human resource management, training, work scheduling and ergonomics. Additional longitudinal
research is needed to address the specific, possibly changing health and safety issues confronting
workers who stay on beyond 60, and the influence of protective resources such as work experience,
limited hours of work and seniority of status at work. 

In addition to objective evidence (for example, from accident statistics), qualitative evidence about
PRA workers’ awareness and opinions about safety cultures and practices within the workplace is
also lacking. Elucidation of strategies that PRA workers use to maintain safety in their work
necessitates detailed qualitative research and mixed-method studies. These might combine objective
data such as accident records and levels of compensation, with self-reports of current risks at work,
coping strategies and safety culture. Any resources that the over-60s bring to the workplace that
enhance personal and organisational health and safety also deserve further enquiry.
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4 Phase 2: Experiences of hazards and discomforts at work at post-
retirement age – a qualitative study

4.1 Aims of Phase 2 and rationale for a qualitative study
This second phase of the research project sought to explore post-retirement age (PRA) workers’
experiences of health and safety at work, through a qualitative method. The limited previous research
into the health and safety of PRA workers largely uses quantitative methods, as established through the
literature review (Phase 1), rather than exploring subjective experience qualitatively. To address some
of these gaps in knowledge, this study aimed to explore PRA workers’ perceptions of safety risks (and
incidents) and positive safety practices in the workplace. 

Qualitative studies do not seek large random samples. Numerical analysis of themes is usually
inappropriate. Rather the intention is to gain rich ‘insider’ perspectives from a relatively small group of
participants who are able to reflect in depth on their experiences, and offer nuanced insights that might
be difficult to anticipate when designing a questionnaire, or to capture in quantitative formats.

4.2 Method
Design: A qualitative interview study was conducted, based on single interviews with people all of
whom were working beyond retirement age (defined as 60 years and beyond for women; 65 years and
beyond for men).

Ethics: Prior to data collection, the project was approved by the ethics committee of the School of
Health Sciences and Social Care at Brunel University. Participants making enquiries about the project
received full information, including the interview topic guide, and signed consent forms prior to
interview. In line with ethics committee requirements, all data have been anonymised (in terms of
personal, place and company names) and participants’ personal details are held securely. 

Recruitment: We originally proposed recruiting 20–30 participants through three organisations that
had expressed provisional interest, but repeated enquiries to their head offices thereafter failed to elicit
formal support. Changes in economic circumstances meant that the companies that had expressed
interest in the study withdrew, as they were downsizing, which was judged to be affecting morale,
especially of older workers (who were more likely to be laid off). We also informed the managers of
five local supermarkets and DIY stores, and one supermarket based in the North of England. Although
they all identify themselves as having a good track record of employing older workers, none offered
support. Enclosed in the letters explaining the research project (and the funding by IOSH) were notices
that could be placed in staffrooms which advertised the project to interested workers. No participants
were recruited through these means and it seems likely that the notices were not displayed. Participants
were eventually recruited through three routes:

i) Community science fair, Uxbridge shopping centre: a community exhibition of research being
conducted by Brunel University on the topic of ageing was held in March 2010. The authors
organised a stand which displayed reports of our current research studies involving older
people, and some visitors to the stand took away the detailed project information sheets and
consent forms. A total of 28 information packs were distributed and nine people were recruited
through this route. A tenth person was also interviewed but not included in the final sample as
the interview uncovered that he had retired the previous year, aged 67.
ii) A letter requesting participants for the project was published in a national magazine written
for an older readership. This yielded about 40 enquiries and 26 eventual participants. Readers
who enquired about the project after the active period of data collection had been completed
were sent letters of thanks for their interest.
iii) Snowballing: five participants heard of the study through others who had been interviewed.
This included three partners of participants who then also requested to be interviewed.

In the latter stages of recruitment, purposive sampling was used, in order to gain similar proportions of
men and women, and the planned-for numbers of people working in the various employment sectors
(such as education). Manufacturing proved the most difficult sector to recruit from, and we succeeded
in gaining only four participants (rather than the five that were proposed). As the recent Social Trends
survey24 shows that only one in 10 of the workforce is employed in manufacturing, this may be an
understandable difficulty. 

As noted above, qualitative studies are generally reliant on willing volunteers rather than random
samples of participants. During the analysis and interpretation of findings, due weight has to be given
to the specific characteristics of the sample and how these may affect the accounts being offered.
Recruitment ended when saturation of themes was achieved.
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Sample: 40 participants were recruited, aged 60–91 years (median age 70). Interviews were conducted
with two further recruits, but the interviewer only discovered during the interview itself that they had
retired recently from PRA working (thereby not meeting the inclusion criteria). These two interviews
have not been included in the data analysis as we wish to focus upon current employment
experiences. We recruited 19 women (aged 60–76), and 21 men (aged 67–91), currently in paid
employment or self-employment. 

Forty represents a much larger sample than originally specified in the research proposal (20–30). It
has the advantage of having nearly equal numbers of women and men. This is helpful as men and
women seem to engage in rather different decision-making processes in opting to work beyond
pension age.26, 27 Another advantage is that considerably more people were interviewed than in the
qualitative study that might be considered ‘closest’ in subject matter. Barnes et al.27 provided a report
on people’s experiences of working beyond statutory pension age, based on 24 interviews. Only four
of their participants were over 70 years old, and out of a total sample of 24, seven were not currently
working beyond State pension age. This IOSH-funded study has been unusual in achieving a sample
where more than 50 per cent (n=23/40) were aged 70 and above. 

In terms of employment sector, four were working in manufacturing; seven in retail; nine in healthcare
or therapy; 10 in education, and 10 in ‘other’ (this included HGV/PSV driving, financial sector,
communications, market research and PR management). Several participants (both men and women)
were running their own businesses, a few of whom had started their business upon retiring from their
main career jobs. The majority (n=30) were working part-time. The sample could have been increased
further, as the magazine letter prompted many enquiries, but evidence of saturation of key themes in
the data led the authors to decide that the sample of 40 was of sufficient size and variation.

Procedure: Semi-structured interviews were conducted either face-to-face in person or by telephone.
Telephone interviews were offered to participants who lived outside London and its suburbs, and this
enabled people to take part living as far afield as Cornwall, Wales and Scotland. All interviews were
audio-recorded and transcribed verbatim. Interviews ranged from about 30 minutes in length to an
hour and a half. The telephone interviews were not, on the whole, shorter or less rich in content. The
interview began by exploring participants’ motives for working and their perceptions of the influence
of work upon well-being. This was thought to provide useful background to understand their
perceptions of any hazards at work, and their ways of managing or reducing these.

The following topics and questions were presented to participants, with additional questions and
probes added as needed to help elaborate their accounts. 
1. Overview of past and current work
2. Motives for working past statutory pension age 
3. Perceptions of the influence of work on health and well-being
4. Perceptions of any adverse factors/risks at work (or hazards and discomforts) 
5. Views regarding whether awareness/experience of safety issues has changed over time 
6. Ways of managing and/or reducing hazards and discomforts at work
7. (If relevant to the job and work setting) experiences of safety/near-miss incidents at work,

attributions for these, self-management of these incidents, and personal impact
8. Suggestions for how to make the working environment safer or healthier or more positive for

older workers

The first three questions above were included to provide contextual background and only the main
themes will be presented, without elaboration and quotation (more details can be found in the paper
listed in Appendix D). The report of the main findings below focuses on participants’ perceptions and
strategies for managing hazards at work.

Data analysis: This report is based on a thematic analysis of the data which yielded a number of key
emergent themes. Independent coding by the researchers, and discussion to elaborate further
interpretations of the data, helped to achieve findings of demonstrable high quality. 

4.3 Findings
In the following quotations, participants are given pseudonyms and other names (of people, places
and companies) have also been changed to preserve anonymity. Some quotations have been shortened
intentionally and missing words are indicated by the usual convention of ellipsis (…). Words that
have been added by the authors to clarify the meaning of quotations are indicated by square brackets.
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4.3.1 Reasons for working beyond statutory pension age 
To understand participants’ experiences of health and safety relating to work, it was helpful to
consider their motivations for working at the start of the interview. These motives shed light on the
considerable range of subjective benefits that the participants were deriving from their work. The
recurring themes are summarised in Table 4.1 below.

Table 4.1: Key themes: motives for working beyond statutory pension age

1. To improve financial status
- Maintaining a customary lifestyle
- Ongoing support of dependents/partners/adult children

2. To maintain physical health
- Keeping active
- Mental alertness and vitality
- Work obligations and routines help resist ‘giving in’ to illness, ‘laziness’ and low mood
- Work as a distraction from pain and other health problems

3. To experience job satisfaction

4. To engage in developmental opportunities
- Continuing personal development
- Challenge and achievement
- Social connectedness and status
- Preserving personal and social identity

Work had many meanings, and appeared to function as a source of identity, development and
support, in addition to offering financial benefits. Work was perceived as helping to maintain both
psychological and physical well-being.

4.3.2 Awareness of hazards and discomforts at work
In the first few interviews, when participants were asked about safety and risks in connection with
work, some queried why safety should be an issue at all. They questioned whether there might be
‘ageist’ assumptions underpinning the research study, which implied that older people could not
manage the physical or technical aspects of their work. This created potential for difficult interactions
during the early interviews. After some thought, as well as some trial and error in the early
interviews, it was found acceptable to ask participants to consider the ‘hazards and discomforts of
working’, rather than the ‘health and safety’ aspects. Although participants were aware of a range of
issues that they should manage with care in the workplace, such as heavy lifting, or prolonged sitting
at desks and computers, most did not see these as personal concerns. Many in the sample could not
identify any particular hazards. Of those who did disclose safety issues at work, four types of hazard
and/or discomfort recurred in participants’ accounts (see Table 4.2).

Table 4.2: Working beyond 60: perceived hazards and discomforts in the workplace

Physical demands of work (for example, lifting, prolonged sitting, using computer screens)

Driving (for business and commuting)

Interpersonal hazards (for example, customer/client aggression, complaints, pressures)

Tiredness (loss of stamina)

4.3.2.1 Physical demands of work
Several participants expressed awareness of the physical challenges associated with prolonged sitting
(at computers, especially), bending, and lifting heavy items, but most considered that they affected
people working in different jobs, and that they themselves were not personally vulnerable. In
contrast, a participant who had experienced a workplace injury a few years previously, described how
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his work had changed in recent years to involve much less lifting, through factors such as better
technology, his decision to work fewer hours, and taking more personal care:

‘The amount of drops [deliveries] I see on jobs [now], they’re nothing. I mean you’re talking
about 10 to 15 drops a day. I was doing 60 to 90 drops a day. From the end of a half ton
lorry!’ (Sam, 67, HGV driver)

A nurse expressed awareness of the moving and handling demands of her work, although she
described herself as having sufficient knowledge and resources to manage these safely, both through
lengthy work experience and by learning from a personal incident many years previously that had
resulted in injury:

‘As far as lifting and things like that, handling people, moving people about, I wouldn’t put
myself now in danger, you know. Some people say “Oh let’s just ...”, but I say “No, no, we’ll
use the hoist ...” It’s the same with carrying, like the trays are very heavy. And I wouldn’t ...
carry two of those upstairs. I’m far more careful because you know it’s easy to hurt yourself.
You know in the past I have hurt myself.’ (Sarah, 66, bank nurse)

Another part-time hospital worker also identified a range of hazards in the workplace, but again
emphasised his capacity to cope, through keeping fit as well as using safety strategies learned during
his previous experience in the army (and as a heating engineer):

‘We lift quite heavy weights, trays of instruments can go … I think it’s 20lbs, 25lbs, the heavy
metal ones ... And yes, it’s a way of keeping the body toned, because it’s all upper arm
strength and waist muscles and stomach muscles if you’re lifting things ... There’ll be sharp
instrument injuries because we have very fine probes that if you’re not careful, you can pop
yourself, and burns … The main things might be there’s a certain amount of heavy lifting but
I’m short and stocky and I was used to working with Bailey bridges and things, fortunately,
touch wood, I’ve got no problems with backs and anything like that, I usually do my fair
share of lifting. So I feel that I’m putting my five eggs in and keeping up with things and
trying to, I know it sounds a bit trite, but trying to give older people a good image if they
want to employ more.’ (Christopher, 70)

Most of the participants who worked in office environments (whether employed or self-employed)
considered that they encountered very few physical hazards in their work:

‘I can’t really think of anything that really affects me at all, I mean sitting about too long [at a
computer] is not a good thing. But I am not by any means overweight … I keep myself fit, I’ve
just come in from the gym as it happens half an hour ago. No, the safety issue is never a
consideration.’ (Joseph, 78, running his own recruitment business) 

4.3.2.2 Driving
Driving long distances (either for business or to commute to work) was mentioned by a few
participants as somewhat hazardous and uncomfortable. Although some thought their slightly
increased difficulties were associated with age, a larger proportion who referred to driving as a
discomfort or potential hazard considered that worsening traffic conditions affected everyone
regardless of age: 

‘There are some physical demands like keeping alert when driving out to a distant place or
something, but they’re the same things that would apply to anybody. I don’t feel they’re
particularly more difficult for me than other people … I suppose I am more careful about
stopping if I’m feeling tired and I suppose I’m more aware of places where one can stop to
empty one’s bladder or something (laughs) than I might have been as a younger man, this sort
of thing, but otherwise, no.’ (Ben, 76, locum GP)

4.3.2.3 Interpersonal hazards
Most commonly mentioned were the interpersonal hazards of lone working, and clients’ aggression,
accusations or complaints (especially in the therapy, health and social care, and education sectors).
Interpersonal hazards broadly relate to problems in communications or relationships between people.
Bureaucracy and form-filling were common discomforts mentioned by those who worked in the
health and education sectors. Some of these issues were described by Josie, who had retired from
being a mental health nurse and had since moved to working part-time with nurses, in a supportive
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counselling role. She explained why she had retired from her full-time job in a mental health setting
in terms of escaping these pressures:

‘The thing was I didn’t want the responsibility of psychiatry anymore. Because it’s a huge,
huge responsibility. Any nursing job at the moment, all the paperwork and the fear of being
sued and that sort of thing. And then I’d had enough of patients telling me, somebody saying
on a Friday night they were going to kill themselves, because they would do it to see what
reaction they could get. But then you’ve got to think, “Do I get the doctor, do I just risk it
[over the weekend], what do I do?” And I thought I don’t want this anymore … I think it’s
like the police force. They spend hours writing up things and they’d really be out there. And
that’s what I felt. Everything you did had to be immediately recorded.’ (Josie, 63, workplace
stress counsellor) 

Another interpersonal hazard related to the pressure of e-mail and the increasing expectations and
demands of customers, clients (and in a few cases, managers). 

‘I get very cross with e-mails and all this nonsense ... I sometimes think that people expect too
much, you know, they send you an e-mail at half past 10 in the morning and 11 o’clock
they’re ringing up and saying “Did you get it? Where’s the reply?” (Geoff, 70, self-employed
financial services)

Increasing pressure from managers to make sales was described by some of those working in retail. A
few found management styles unacceptably aggressive:

‘There was a certain amount of bullying that was going on and the management seemed to
think that was acceptable. I’m afraid I don’t agree with them and I think the health service
doesn’t allow it either, it’s in their doctrine that they don’t allow bullying, but it’s very difficult
to prove sometimes in a big pathology department.’ (Christopher, 70, part-time hospital
worker)

The hazards posed by aggression (and unfounded complaints) from clients were judged to be
worsening over time, for all workers, regardless of age. The locum vet who was interviewed even
thought that these behavioural problems were evident in pets: 

‘I think that as compared with the pets that we handled then and that we handle now, that
we’ve always got muzzles now … nobody thinks for a second about putting a muzzle on to a
dog or even on to a cat for that matter … because there is so much more aggression in pets
these days.’ (Graham, 68, locum vet)

4.3.2.4 Tiredness
Some participants, more particularly those aged 70 or over, described increased physical tiredness or
loss of stamina as the main discomfort associated with working beyond 65. However, they did not
find this unmanageable or believe that their mental capacity was affected:

‘I say to people, I’m a tinny old car which don’t work properly, you find your eyes are getting
a little bit weaker and your legs and so on don’t work … they get tired quite easily, you find
that … well, perhaps every bit of your body I think is not working as well as it should do. But
I have a highly active brain, I’m always thinking of some scheme and so on ... I’m mentally
pretty active, I always have something to think about, I always have some project on the go.’
(Eric, 80, full-time worker in his own horticulture business)

Tiredness, for some, was attributed to work, whereas for others, it was attributed to a general age-
related slowing down within the body:

‘I now find that if I do an 8 to ten hour day, when you get home you do feel a bit tired, have a
good night’s sleep. But if you do two days on the trot then you tend to be a bit longer in the
morning to get going ... obviously the older you get the longer it takes you to get going in the
morning. But, um, but I mean I do a bit of gardening, a bit of computing, we go out
occasionally, usual lifestyle, and it keeps your mind active.’ (Sam, 67, HGV driver)

While some, like Eric (above), attributed his physical fatigue to advancing years, others saw it as a
normal response to hard work:
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‘Sometimes, at the end of the day, I’m getting a bit mentally tired, I can feel myself making a
few silly errors because I think “Oh well, you’re getting to the end of the day now” but I
think it happens to everybody, doesn’t it?’ (Christopher, 70, part-time hospital worker)

4.3.2.5 Further issues
No recent harmful incidents at work were reported. The few incidents that were discussed in
interviews all related to the pre-retirement age period. It remains an issue for further research whether
PRA workers are indeed rather rarely found in arduous or risky manual work, through opting out of
such settings when they reach pensionable age. 

In addition, no-one reported any need for special adaptations at work or job re-design. But it should
be noted that participants typically enjoyed considerable control over their working hours and tasks,
and some had explicitly developed their businesses or portfolios of employment in ways that suited
their needs and interests. Many were able to influence their working environments, especially those
working from offices at home or from private therapy/consulting rooms, who described designing
their workspaces to suit their needs for light, organisation of materials and so on. Very few people
were employed in manual jobs with little autonomy. As noted below, these less powerful workers
thought that they had sufficient personal coping skills for safeguarding themselves (such as
assertiveness).

From a qualitative perspective, it is not possible to infer that there are no objective hazards for the
PRA worker. Rather, the data show that these PRA workers subjectively felt able to cope with the
everyday challenges of their work, to the extent that they rarely saw these as posing safety risks. They
mostly considered hazards to be minor and/or open to measures with which they were fully familiar.
They described a number of strategies which they thought helpful for reducing discomforts and
hazards, as outlined next.

4.3.3 Strategies for enhancing safety and comfort at work
Participants described a range of strategies for managing discomforts and hazards at work, as
summarised in Table 4.3.

Table 4.3: Strategies for managing hazards and discomforts at work

Adapting to age-related changes in functioning

Reducing hours and driving commitments

Applying expertise derived from lengthy experience of work

Thinking for oneself

Being assertive

Using one’s authority and status

Supportive company/organisational policies and practices 

4.3.3.1 Adapting to age-related changes
Tiredness and some loss of stamina were the most prevalent reported discomforts at work, and some
felt that these problems might be worsening with age. Nevertheless, this affected a small minority of
the participants. Personal coping strategies such as ‘power naps’ (described by a few of the older male
participants only), keeping fit and the change to part-time working, helped to ameliorate these
problems:

‘Obviously, you get more tired, but on the other hand, we do go to the gym regularly and
therefore, as a person, I feel very fit. Certainly my blood pressure has gone down because I’m
not under the same sort of stress you are when you’re a full-time teacher. And then high blood
pressure was quite a concern at one time and it isn’t now [since retirement from full-time
work], so yeah, sometimes I think I feel fitter than the children actually.’ (Barbara, 60, supply
teacher)
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‘I work a highly irregular seven-day week and I’m about to try and import a small sofa into
my office in [X University] ... in order to be able to cat-nap. So I think cat-napping for the
elderly is very important. It’s a quick restore of the batteries, yes.’ (Paul, 70, university
researcher)

However, a few were concerned that taking naps might lead to further age-related decline:

‘A great friend of ours who lived next door is increasingly too tired to do this and that, and
must have a lie down after lunch and this sort of thing. And my view is that ... they have no
focus to go on.’ (James, 79, self-employed, full-time mail order business)

Some additional coping strategies were described for age-related changes in cognitive and physical
functioning:

‘The hazards really come out of somebody saying to you “Have you sent that e-mail off?” or
… “Have you got a so and so and this, that and the other?” and you’ve got no idea about it,
it’s completely gone from your memory. That and, as well, names, you’ve got a picture in your
mind of somebody and you just can’t remember the name … But either you busk round it and
don’t ever mention a name at all, or you come straight out and say “Your face is very familiar,
but I’m damned if I can remember it.”’ (Eric, 80, runs own horticultural business)

A locum vet who was affected by arthritis in the hands was unusual in explicitly acknowledging the
support of colleagues. This enabled him to limit the type of work he did at their practices:

‘I can still stitch up a dog fight or a road accident thing, but I would much rather not because
even with painkillers, I find difficulty in my hands [because of arthritis]. And it is a given [in
all the veterinary practices attended] that Graham doesn’t operate. Only perhaps on a
Saturday, if I’m the most experienced vet in that particular practice when we’re running a bit
shorthanded … well then I might well do it. And I’ll do it quickly and I’ll do it well, but
there’s always the worry that my hands are going to seize up.’ (Graham, 68, locum vet)

4.3.3.2 Reducing hours and driving commitments
The most common means of avoiding or reducing work-related hazards and discomforts was by
moving to part-time or portfolio jobs after retirement age. This allowed participants to perform the
specific roles that they enjoyed while limiting onerous responsibilities:

‘… And the good bit is that I don’t have to go to meetings, so I don’t do staff meetings, I don’t
have to meet parents, I don’t have any planning to do, I don’t have any responsibilities within
the school, so I don’t have any paperwork to fill in … and my real responsibility is to do the
job that I love, which is teach the children, obviously mark all the work, which is why I was
slightly delayed today, because I have to mark it before I leave. And then I say “Thank you
very much” while they’re all in their staff meeting and I can go home and enjoy my evening.’
(Barbara, 60, took up primary school supply teaching six weeks after retirement from a full-
time teaching post.)

Reducing hours of work also allowed participants to achieve a better work-life balance, reduce
tiredness, and extend their leisure pursuits:

‘If you’ve had a long day and then you’re then confronted with a particularly, um,
uncooperative couple it can deplete the energy, so generally I work on Fridays and I can come
home on a Friday a bit crashed out, heading for the G and T [gin and tonic]! I probably could
do another day a week, but I choose not to because I’ve got other things I want to do.’ (Doug,
73, part-time family mediator)

Some had reduced their exposure to driving hazards by restricting their choice of work locations
(even if this reduced their income), to minimise stress and possible harm. For example, Laura ran a
business with a colleague providing ‘moving and handling’ courses to therapists all over the UK. She
explained her increasing reluctance to travel to more distant venues:

‘You know, you don’t realise then [when younger] just how much of an effort that is, all that
amount of travelling. Because to be honest, I don’t think I could do that now. I don’t think I’d
want to. You know the thought of driving away down to Manchester or Birmingham or
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something – that doesn’t appeal any more. I would go, but I would probably get the train or
something of that ilk. Don’t forget, I’ve seen a tremendous change in the volume of traffic
over the years that I’ve been working. From it being very pleasant to absolutely horrendous.
My business partner lives in X [a town further South]. She’s got more travelling to get to
venues nowadays – but that’s no problem for her, she’s just a young thing.’ (Laura, 73)

4.3.3.3 Applying expertise derived from lengthy experience of work
Lengthy experience at work (not only gained in the current job, but from previous jobs, and life
experience more generally) was considered to enhance current awareness of safety issues:

‘I’m very keen on health and safety and that was one of the things I did at health control. I
was a rep for health and safety and fire things and that’s still with me, you know. I carry that
right over. Also working at the airport [previously, as an immigration officer] you see, we were
very tuned into the risk of bombs and things you know. And I was there at the time when the
IRA were very rife and you know we had one or two incidences which were really not very
nice. So I’m very aware of all of those sorts of things.’ (Carol, 64, complementary therapy
coordinator at a cancer centre)

Several participants considered that their years of experience in many different jobs had prepared
them to be more aware of safety than their younger colleagues. Christopher (71), for example,
described drawing upon his early experiences of working with explosives in the army as a young
man, and then his later years of experience as a heating engineer, to enhance his safety when
sterilising medical equipment (a part-time job that he took up after retirement age). He reckoned that
he was more safety conscious than the management team. Several participants thought they had
become more cautious in later years, linked both to age and work experience. For example, after
being asked about whether his awareness of safety was changing, Sam, an HGV driver said firmly:

‘It’s sharpened, even though I mean I’m getting older and another thing is the older you get
the more space you leave in front of you, between you and the vehicle in front … But there’s a
lot of factors in driving which I don’t think many people take into account. So yes I think you
slow down as you get older in life. To take into account what you’re doing. You realise you’ve
got to slow down. It’s no use being a boy racer when you’re 65 or 70, because you’ll come a
cropper. But the driving as a result is, you know, kind of more appropriate as a result, more
cautious.’ (Sam, 67, HGV driver)

Two participants reported experience of back/shoulder strains from their work prior to retirement
and believed that they had learned how to work more safely as a consequence. For example, Nathan
had worked in retail all his life and had bought his own shop after retirement age (to help provide for
a young second family):

‘But I’ve learnt from experience I never try and lift anything. I’d rather unpack a parcel on the
floor and lift the goods up one by one if you see what I mean. Although perhaps I might have
struggled before, but I did suffer from a bad back at one time. But now, no, I’ve been very
careful not to do anything that will make it bad.’ (Nathan, 71, shop owner)

4.3.3.4 Thinking for oneself
Linked to extensive work experience, but placing more emphasis on problem-solving skills, several
participants considered that they coped with workplace hazards by thinking things through. Some of
the men referred to having to cope with dangerous situations in the armed services in their youth,
which instilled lifelong caution and ‘common sense’. A few thought that current health and safety
policies and legislation actively discouraged workers from thinking through issues themselves. They
considered that age and experience brought advantages in this respect, whereas younger people were
thought to need more explicit rules and guidance:

‘People are not taught to be sensible any more these days, because you have to be told not to
do things rather than think to yourself “Should I be doing it or shouldn’t I be doing it?” So
people, I don’t think they think for themselves as much as perhaps we used to do when we
were younger.’ (Barbara, 60, supply teacher)

4.4.4.5 Being assertive
A large subgroup of participants thought that their age and previous work experience (often at senior
levels) had increased their assertiveness and the ability to decide for themselves whether or not to
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carry out a task that might prove hazardous (such as lifting heavy items, or lone working in
potentially dangerous circumstances). They were not afraid to speak up about such issues:

‘Maybe when you get a bit older, you can be more assertive, to say, this [conveyor] belt isn’t
working, I’ll have to close the till. I am not dragging or lifting things that are too heavy.’ (Fay,
62, shop assistant, former scientist)

‘With my rail passenger count … I feel a little bit nervous when I’m sitting there [at an
isolated station] at 10 o’clock at night. Waiting for the next train and you don’t know whether
a drunk is going to get off it. Or whether you’re going to be attacked, because you’re the only
one there. So I made representations to the, um – again it’s my insurance background that sort
of helped me with this – I made representations to the people who control how many trains
you stay for [to count passengers], and we now don’t stay beyond seven o’clock at night in the
winter for these little stations, because of the hazard.’ (Adrian, 72, traffic/rail passenger
enumerator, former insurance professional)

Several felt that their assertiveness had increased, not simply because of their work experience, but
also because they were not particularly worried about losing their part-time jobs. As they had
pensions to fall back on, they did not feel wholly reliant on their work income. Indeed, they regarded
their situation as more fortunate than younger people in the same organisation who might be nervous
about commenting on safety practices for fear of management reprisals. Some felt that co-workers
looked to them to be assertive because of their extensive work – and life – experience:

‘I mean I give my frank opinion because I’ve got the confidence nowadays to do that, whereas
before I might have curbed what I wanted to say.’ (Marilyn, 69, administrator, children’s
nursery)

‘I always feel it’s part of my job actually [to advocate safe practices]. Hospitals are highly
pressurised now, you can get people who … let’s put it this way, overstate their authority if
you like. And if you’ve got young people onboard, they will accept it as normal and I know it
isn’t normal and I will not let them suffer under that regime.’ (Christopher, 70, medical
sterilisation department)

4.3.3.6 Using one’s authority and status
Some participants were currently self-employed or employed in senior positions in their companies,
thereby having considerable control over delegating tasks. 

‘It’s the fact that as you get older, you find it more difficult to do heavy physical jobs. I haven’t
got the same energy … the same strength that I used to have, and now if it’s just a case of
heaving something about which is quite heavy, I let somebody else do it … It’s the advantage
of being the boss!’ (Eric, 80, owner of a horticultural business and full-time worker)

A minority of the participants had relatively little autonomy or power in the workplace, including
those who were now employed in less senior positions than they had occupied prior to retirement (for
example, shop assistant, call centre worker). This group generally pointed to personal skills such as
knowledge and assertiveness in helping them to address any perceived laxities or hazards in the
workplace (as illustrated by the quotation from Christopher in the previous section, who used his
previous work experiences in explosives and engineering to support his ‘stand’ for safe working
practices in a hospital).

4.3.3.7 Supportive company/organisational policies and practices
The few participants who were employed by large organisations typically described potential
workplace hazards (for example, lifting heavy items, office seating arrangements) as sufficiently
managed by the company to ensure their comfort and safety. No aspect of their work was seen as
posing special risks to PRA workers, compared with any other age group. 

‘If you’re sitting and you know you’re sitting in one position for a long time you’ve got to
make sure you’re in a comfortable seat. And the company does make an effort to provide
people with comfortable seating if they have back problems. You know they’re pretty good on
that and it sort of complies with all the HSC directives and whatever, so yeah no problem
really.’ (Aileen, 67, call centre worker in a mail order company)
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Employers were generally thought to offer adequate protective resources:

‘Certainly with the estate agency, you are issued with a yellow jacket to wear if you’re on a
site where yellow jackets are the norm. You’re also issued with a rape alarm, which you know
every member of staff has … I think it was the Lamplugh case that sort of brought it to the
attention of employers.’ (Adrian, 72, part-time estate agency worker)

Some described younger staff as being given the responsibility at work to carry out physically
demanding work such as lifting or working on ladders:

Researcher: ‘For any teacher who, like yourself, who’s planning to stay on for some time
beyond 60 years, are there any physical risks?’
Barbara (60, locum teacher): ‘Not that I’m aware of. You don’t, obviously … (sighs) you’re
not encouraged to get involved in lifting heavy things and things like that, moving things
around, putting up displays, etcetera, those are all devolved responsibilities these days … that’s
now down to the teaching assistants.’

4.4. Discussion of qualitative findings
The participants in this study portrayed themselves as a highly engaged, experienced workforce,
largely unencumbered by the frailties traditionally associated with ageing. In this respect, they
resembled participants in a previous qualitative study of workers continuing beyond pension age,
who typically regarded their good health as enabling them to continue in work.27 Even though more
than half of the participants interviewed were aged 70 or over, they appeared to manifest many of the
characteristics of ‘successful’, ‘active’ or ‘positive’ ageing. These overlapping, multi-dimensional
constructs connote not simply the achievement of good physical health in later life but a state of life
satisfaction derived from engagement in meaningful roles, personal development, and affirmative
social relationships.88–90 The findings challenge negative stereotypes which equate later life with
physical and mental deterioration.88

The qualitative accounts revealed that PRA work held a rich array of meanings, offering not only
financial benefits, but also better health, self-esteem, a familiar competent identity, stimulation and a
sense of belonging within a wider social network. These themes resonate with the findings of previous
UK studies that have surveyed people working beyond statutory pension age.26, 27

Previous qualitative research27 has found that people working beyond retirement age typically
consider their work to promote their physical and psychological well-being, and several quantitative
investigations have supported this relationship.91, 92 Participants in a previous qualitative study27

described their work as helping them to stay mentally and physically active, stimulated and in social
contact with colleagues. The current study elaborated further on these perceived benefits. According
to participants, work enhanced their alertness, cognitive functions and vitality, even those who were
living with long-term health problems such as diabetes, arthritis or heart disease. The routines and
regular obligations of work were experienced as helping participants to maintain their current health
status and resist deterioration, increasing perceived control. These subjective views resonate with
research findings which link control beliefs to the maintenance of health in later life. For example,
older people who have strong beliefs that they can influence their own health show less cognitive
decline over time,93 and seem to use more active health promotion strategies.94

Although the content of work was considered by most to be satisfying, the reduced hours and (in
many cases) increased choice over patterns of work was also experienced as contributing to the health
and well-being of those who worked part-time. The majority of the participants had taken the option
of reducing their hours of work since reaching statutory pension age, a pattern that has been noted in
two previous UK studies.26, 27 However, unlike previous research, only a few participants had moved to
less skilful, lower status positions. 

In the current study, part-time work was valued for heightening choice over lifestyle, reducing stress
and obligation, and offering opportunities for continuing personal development, all of which
increased the experience of vitality. Some participants welcomed reductions in the drudgery and
stressful obligations that they had endured as full-time employees. A previous study (though confined
to university academics working beyond retirement age) found similar benefits.95 Those who had
taken up part-time consultancy, freelance or supply roles (for example, as a teacher or veterinarian)
often felt more valued and less taken-for-granted by co-workers and managers, which also increased
their subjective well-being. 
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A previous survey26 found that a shift to part-time hours after retirement age was often associated
with declining status and skill level, a pattern not reported by the majority of participants in this
current study. The few employees who had moved to notably less senior positions seemed to find
compensatory benefits, through applying their previous work-related knowledge and skills to their
new roles, receiving recognition of their skilful contribution to the workplace from others, gaining a
better home-work balance, and experiencing increasing confidence to speak up about matters that
they felt strongly about. 

The study has been unique in exploring PRA workers’ subjective experiences of hazards and
discomforts at work, and their strategies for managing these. Very few workers were recruited to this
study from the manufacturing sector, a gap noted in previous relevant UK research.26, 27 Perhaps not
surprisingly, therefore, there was very limited concern in the sample with heavy lifting, bending,
stretching or working at height. Instead, interpersonal hazards such as lone working, complaints,
aggression and accusations (from clients or students/pupils) were more often thought to be troubling.
Driving and traffic congestion were also thought to have become more hazardous. These various
difficulties were not thought to affect PRA workers disproportionately. Rather, most participants who
recounted these hazards presented them as increasing in frequency or severity in recent years,
affecting everyone in the participants’ line of work regardless of age. None of the participants
reported any safety incidents in their PRA work lives, although some admitted to being more prone
to fatigue. This was managed largely through part-time working and keeping fit. Taking daytime naps
was a strategy employed by a few of the older men but was thought by others to be risky and likely
to herald further age-related deterioration.

To some extent, hazards and discomforts were avoided or managed through opting for part-time
work or new work roles. Participants also felt confident that their length of work experience, ability
to think for themselves, and increased preparedness to be assertive were helpful for managing these
issues at work. Some recognised that they enjoyed sufficiently high status/authority to delegate certain
physical tasks. These largely individualistic attitudes towards the management of risk might reflect the
specific work contexts of a substantial group who were self-employed or freelance, and hence
necessarily self-reliant. However, this individualistic emphasis has also been noted among temporary
workers (compared with full-time permanent workers who place more emphasis on organisational
responsibilities for safety).96 It remains open to further research to determine whether these
individualistic perceptions of safety were linked with the liminal status of some of the participants in
this study (who saw themselves as occupying a transitional role between full-time work and complete
retirement, often in roles and settings that had changed since retirement age, or working sporadically
across a variety of teams and locations). 

Previous research has suggested that some workers have optimistic beliefs regarding their safety in the
workplace97, 98 although this previous research has not included PRA workers. In the present study, it
cannot be determined whether participants denied facing hazards at work through being motivated to
project a competent self-image to the interviewer, or even through lacking knowledge. At face value,
though, the accounts suggest that PRA workers in professional, therapy, business and education fields
regard themselves as sufficiently safety conscious, and able to cope with hazards at work, which are
largely of an interpersonal nature. There is also some indication that those who bring a wealth of
past work experiences and assertiveness to their current roles may even enhance safety practices at
work. This study did not support the view of Brun and colleagues6 that people who work beyond
statutory pension age increase safety risks in the workplace.

The shift to part-time work patterns is well recognised among women and men working beyond
60/65, but this study has uncovered that reducing hours may not only increase well-being through
creating opportunities for a better work – life balance, but potentially increases comfort and safety.
Unfortunately, this will not be an option that is available to many older people, once the age for
receiving State pensions is increased.

4.4.1 Critical evaluation
The participants’ qualitative accounts linking post-retirement working with health and well-being
should not be regarded as demonstrating any objective association. Participants’ limited safety
concerns may have genuinely reflected their knowledge and awareness derived from considerable
work (and life) experiences. These experiences could increase confidence for speaking up about such
issues if they arose. The types of work represented in this sample (mostly professional or self-
employed business-related fields) may indeed present very few physical hazards. The accounts cannot
be assumed to generalise to others of PRA who work in manual jobs or harsher work environments.
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Nevertheless, participants did identify some hazards and discomforts, especially interpersonal
difficulties in the workplace, although they judged these to be stressful for all workers regardless of
age. 

No simple generalisations are possible from qualitative studies as samples are relatively small, and
inevitably self-selected. Participants tend, by virtue of their interest in being interviewed, to be
reflective and better educated. As in previous research into this segment of workers,26, 27 manual
employment was under-represented in the sample. Nevertheless, the research has been valuable for
shedding insights into people’s motives for later-life working, and for emphasising that PRA workers
can bring enormous experience and commitment to their work. Lengthy experience may help to
increase awareness of certain hazards and safe practices at work, and the assertiveness that is built on
such experience may also help to manage any such hazard as it arises, but we are mindful that the
accounts reflect a particular range of largely white-collar jobs and work environments, including self-
employment. 

Positively, the sample was larger, and older, than recruited in the previous UK qualitative study of
people working beyond statutory pension age.27 It has therefore been valuable, in particular, for
illuminating the experiences of people working into their 70s and beyond regarding health, well-being
and safety in the workplace. Saturation in the themes helps to support the credibility of the findings.

4.5 Conclusions from Phase 2
This qualitative study was based on the accounts of 40 people working beyond retirement age, with a
median age of 70 years. Most were working part-time; a small minority worked in manual or low
status occupations. We found that most participants had a diverse array of motives for continuing in
work beyond the normative retirement age, in addition to financial need. Participants almost all
perceived that their continuing work promoted their health and well-being. Psychological well-being
increased through maintaining professional identities, meeting challenges, continuing personal
development and social affirmation at work. Not everyone described their health as good. 

Nevertheless physical health and vitality were thought to benefit from the physical activity involved in
working and even more so, through maintaining routines and obligations. Nevertheless, the
prevalence of part-time work, which enabled further leisure and physical activities to be incorporated
into daily life, may also have been beneficial for health. 

Participants believed that they encountered very few hazards and discomforts in their current work.
The main age-related discomfort was tiredness, which was largely managed through keeping fit and
working part-time hours. Although participants identified certain hazards such as prolonged sitting at
computers, lifting heavy items and driving, their main focus was upon interpersonal difficulties such
as complaints and aggression from clients. Participants generally perceived these issues to affect all
workers similarly, regardless of age. A range of strategies was identified for managing hazards and
discomforts, including making adaptations to age-related change (such as loss of stamina), reducing
hours of work and limiting driving commitments, applying expertise derived from lengthy past
experience of work, thinking for themselves, being assertive, using their authority and status (as most
had a high degree of control over their work roles), and making use of supportive company/
organisational policies and practices (among the minority who were employed by larger companies).
The study located a group of highly-motivated people whose accounts challenge any lingering
negative stereotypes of PRA workers. They gained considerable well-being from their work and
offered a great deal of expertise in return:

‘It’s a nuisance growing older … My hearing is not good, I wear a hearing aid, my eyesight is
nothing very good and the less said about my sex life the better. I think one worries about loss
of energy in every sense, but the opportunity of growing old is to get wiser. I’ve decided what I
want on my tombstone, “He was never important but sometimes he was quite useful”. And I
think that probably sums up my attitude to myself and what I do. And also properly engaged
and valuable. I think people have to feel valuable, otherwise they just spend their time playing
golf and I really don’t think it would be … really, life is very short and you’ve really got to do
something with it.’ (Adam, 75, business consultant)
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5 Phase 3: Reports of hazards and safety attitudes at work among
workers aged 60 and under, and workers aged over 60 – a
quantitative survey

5.1 Aims of Phase 3 and rationale for a survey method
This phase was designed to survey a larger number of workers above and below 60 years of age, to
explore their awareness and management of risks and hazards at work. As noted in the systematic
review, there is very little evidence relating to post-retirement age (PRA) workers’ own perceptions
and experiences of hazards at work. The little available evidence mostly focuses on objective accident
and injury statistics, leaving little understanding of older workers’ everyday encounters with risks and
their strategies for managing these.

The previous qualitative phase was designed to elicit qualitative accounts of perceived hazards in the
workplace, as recounted by workers aged 60 and above. Interviews elicited their narratives about
how they managed, reduced or avoided hazards at work, and their ways of contributing to safety in
the workplace. It was intended that these salient issues would be used as the basis for questions and
response options in a postal or computer-based questionnaire. The research proposal also outlined a
need to identify relevant validated questionnaire tools to study perceptions of workplace risks and
safety culture.

To determine whether older workers had distinct attitudes towards safety and experiences of hazards
at work, this phase sought to compare the responses of workers aged 60 and under, with those aged
over 60.

Quantitative survey designs are useful for collating self-reports from larger numbers of participants
than can be realistically interviewed in a qualitative study. Questionnaires are economical, can be
tailored to the study’s aims, using self-designed and pre-validated questions and response options, and
can reach a geographically wider area of respondents than face-to-face interviews. It is possible to
analyse the data statistically to determine the likelihood of finding group differences by chance. The
self-report data remain open to self-editing processes by participants (such as over-optimism or
concealment of socially undesirable responses), but are thought to be a useful way of capturing some
of the attitudes and beliefs that may underpin behaviour.99

5.2 Method
Questionnaire design
Once the themes emerging from Phase 2 had been identified, they were used to design some questions
within the questionnaire (see Appendix 1). 

Initial questions elicited respondents’ work sector, length of service within their present organisation,
gender, age category and hours worked per week. In order to elicit information about the position of
the employee in respect to retirement and PRA working, further questions were asked about the
organisation’s preferred retirement age (if any), and whether the respondent had retired at the State
pension age and then returned to work subsequently. (These data were collected prior to the
abolishing of the default retirement age in October 2011.)

For those working beyond the default, or company-specific, retirement age, various options were
offered to capture their principal motives for doing so, drawn from Phase 2 and previous studies.27

Questions 13–35 elicited various perceived hazards at work and, in some cases, associated injuries.
Question 40 asked for days lost through accidents in the last three years. These questions were based
on the salient hazards emerging from Phase 2, together with previous validated questionnaires.11

Questions 36–39 elicited some strategies for managing hazards at work such as reducing time
pressures and hours of work, again based on themes that recurred in Phase 2 interviews.

Question 42 measured vitality (low scores indicating loss of stamina and/or low mood). These
questions and response options were drawn from the Vitality subscale of the validated SF-12, which
is designed to survey physical and mental health.100 This variable was included as some participants in
Phase 2 described increased tiredness as a discomfort associated with working (and clearly this is an
issue that can lead to inattention and risky behaviour). It is also a measure used (in either the short or
longer SF-36 form) in previous research into workplace health and safety.54, 101, 102
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The researchers studied a range of validated measures designed to explore attitudes to workplace
safety and safety cultures. The questionnaire11 originally suggested in the proposal was insufficiently
tailored to the issues emerging from Phase 2. For example, it was clear that jobs requiring ‘manual
labour’ were very much under-represented according to previous research.26, 27 The safety climate
questionnaire103 was found to be helpful and relevant. Although developed originally to measure
safety climates in the chemical industry, its questions had a sufficiently generic focus and could be
applied in a wide variety of work contexts. The questionnaire was shown to have predictive validity
by its authors, not only being used to measure individual safety attitudes but predictive of self-
reported accident rates. The original safety climate questionnaire was extremely long, with 54
questions, shown through factor analysis to group into eight factors. To keep the questionnaire for
Phase 3 of this study at a manageable length (to minimise the likelihood of non-response)99 we
decided to select the questions for four of the factors, namely Factor 1: Management commitment
and actions for safety, Factor 2: Workers’ knowledge and compliance with safety, Factor 4: Workers’
participation and commitment to safety, and Factor 8: Risk justification. These items formed question
43 of the questionnaire for this study.

Validity and reliability
Reliability testing was conducted in a pilot study. Checks were made on the comprehensibility of the
questions and response options, to reduce confounding influences. No formal validation process
could be conducted, as this considerable task could not be taken on within the funding and timescale
of the IOSH project. Nevertheless, validity was enhanced by modelling most items on existing survey
questionnaires that have been through careful validation processes.103 Formal validation of the devised
questionnaire also has to be balanced against the need to work in a consultative way with the
organisations taking part in the survey, as those who distributed the questionnaire wished to have
influence on its content so that the findings were deemed to have relevance.

Piloting
The questionnaire went through 15 revisions, with adjustments being made through consultation and
piloting with colleagues, as well as people working in the health and safety field.

Ethics
The School Ethics Committee of the host university granted ethical approval for this phase of the
research, after review of the proposal and the final questionnaire. 

Recruitment
It was originally intended that a postal survey of three organisations would be carried out. These
organisations represented manufacturing, retail and education sectors. The aim was to achieve
approximately equal numbers of respondents aged 60 or younger and over 60. However, although
verbal interest was originally gained from three companies/organisations, they subsequently declined
to offer formal support, linked with increasing challenges in the UK economy, downsizing/redundancy
of staff, and difficulties with morale of the workforce. After a considerable period of liaison, final
agreement was secured through IOSH and the British Safety Council to make the survey available
electronically to members, via the SurveyShare website. Due to slow recruitment of participants, the
survey remained open for five months. It is possible that some participants were attracted to the study
through snowballing (i.e. through knowing a person who had responded to the BSC magazine article
publicising the survey) but numbers cannot be known with certainty.

5.3 Survey findings
5.3.1 Sample
A total of 267 participants completed the survey (of those who reported gender, 188 were men and
76 were women). In the various age categories (of those who reported age), there were 128 (aged
21–50), 80 (aged 51–60) and 56 (aged 61–over 70). In the oldest group (over 60) there was a
significant bias towards male gender. In the 60 and over group, there were 137 men and 70 women,
whereas in the over 60 group, there were 50 men and only six women (chi-square (𝛘²) p=0.001, see
Table 5.1; Appendix B, Table 1). There were missing data from three participants on each variable. 

5.3.2 Analysis (1): Comparing questionnaire responses of the age 60 and under group and the over-
60s group
In the following sections, questionnaire answers will be compared between the over-60 group and all
respondents aged 60 and under (i.e. over 60 and 21–60). The statistically significant differences are
reported in Table 5.1. 
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5.3.2.1 Patterns of work
Work hours (categorised as ‘up to 20’, ‘21–40’ and ‘over 40 hours per week’) were significantly
associated with age group. A greater percentage of the older (over 60) age group (27.3 per cent)
compared to the younger (60 and under) age group (5.2 per cent), reported working 20 hours per
week or less (𝛘² analysis showed statistical significance, p=0.000). Furthermore, fewer of the over-60
workers reported working more than 40 hours per week (29.1 per cent compared with 42.4 per cent
of the 60 and under group). Looking at self-reported part-time and full-time work, significantly more
of the over 60 group (34.5 per cent) described themselves as working part-time compared with the
younger participants (8.7 per cent), (𝛘² test, p=0.000). See Table 5.1; Appendix B, Tables 2, 3.

5.3.2.2 Retirement age and motives to continue working
Knowledge of whether the organisation of the respondent had a preferred retirement age (yes, no and
don’t know): Perhaps unsurprisingly, the over 60 group were significantly more likely to report that
their work organisation did NOT have a preferred retirement age (53.6 per cent compared with 29.6
per cent of younger workers). Also, the oldest group were more likely to know their organisation’s
retirement age (with 10.7 per cent not knowing this, compared with 26.2 per cent of younger
workers (𝛘² test, p=0.002, Appendix B, Table 4).

Reported motives for remaining in work beyond default or company’s preferred retirement age: 29 in
the older age group (over 60) answered this question. In descending order, participants rated the
following as ‘quite’ or ‘very important’ motives for working beyond retirement age: keeping an
interest in work/professional matters (93 per cent); financial (90 per cent); social (86 per cent); to
prevent boredom (72 per cent); a reason to get up in the morning (72 per cent); partner continuing to
work (34 per cent).

5.3.2.3 Perceptions of safety and risk at work
The frequency (on average) of needing to lift/move very heavy objects (more than 30kg/66lbs) was
cross-tabulated with ‘age group’ (21–60, over 60). Of the 263 people who answered this question,
there were 87.1 per cent who responded ‘rarely or never’. There was no statistically significant
difference between the older and younger age groups. The lifting of heavy objects was also not
statistically significantly associated with accidents or near misses with respect to the age groups.
(Figures not shown in tables as not statistically significant.)

The frequency (on average) of dealing with sharp objects (for example, slicer, saws) was cross-
tabulated with ‘age group’ (21–60, over 60). Of the 263 people who answered this question there
were 79.5 per cent who responded ‘rarely or never’. Use did not vary with age group. Reported use of
sharp objects was also not associated with accidents or near misses in any age group. (Statistics not
shown as non-significant.) 

The frequency (on average) of contact with flames/hot surfaces (for example, welding) was cross-
tabulated with ‘age group’ (21–60, over 60). Of the 263 people answering this question, 84.4 per cent
responded ‘rarely or never’. Reported use did not vary with age group. Contact with flames/hot
surfaces was also not associated with accidents or near misses with respect to the age groups.
(Statistics not shown as non-significant.)

Frequency of use of a work computer (question 19) was not associated with age groups in the initial
cross-tabulation. On recoding this variable into: up to three hours per day, four to six hours per day
and more than six hours per day, the analysis showed a statistically significant association with ‘age
group’ (21–60, over 60) (chi-square 𝛘² test, p=0.030). Those over age 60 were more likely to use the
computer for fewer hours (0–3) per day (28.6 per cent) compared to the younger age group (15.0 per
cent). The over-60s also had a significantly lower proportion using a computer for more than six
hours per day (25 per cent) compared to 39.3 per cent in the younger age group (Table 5.1; Appendix
B, Table 5). As there was a linear (inverse) association between computer use and age group, a
correlation was carried out with the age group coded into five age groups (21–40, 41–50, 51–60,
61–65, 66 and over) and the three categories of hours of computer use each day (up to three hours,
four to six hours, more than six hours). The correlation result is shown in Appendix B, Table 6
indicating a statistically significant non-parametric Spearman correlation p-value of 0.018.

Eye strain after use of a computer at work (question 20) was cross-tabulated with age groups. There
was a statistically significant association between these variables (𝛘² test, p=0.015); 46.8 per cent of
the younger age group reported eye strain, compared to 28.6 per cent of the older age group (Table
5.1; Appendix B, Table 7).
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Feeling excess pressure from a need to respond to e-mails in the present job (question 21) was cross-
tabulated with age groups. There was a statistically significant difference between the age groups (𝛘²
test, p=0.004); 66 per cent of the younger age group reported feeling excess pressure to respond to e-
mails compared to 44.4 per cent of the older age group (Table 5.1; Appendix B, Table 8). 

There were no statistically significant age differences in responses to question 22 regarding ‘ever
thought the size of the fonts should be larger?’ (38.7 per cent of the younger respondents agreed,
compared with 34.5 per cent of the older respondents.) Nor were there age differences with respect to
question 23 regarding feeling pressure from changing software/programmes (a problem endorsed by
41 per cent of younger compared with 30.9 per cent of older workers). Workers below and above 60
reported similarly to question 24 on regular driving for work, apart from commuting (51.0 per cent
younger; 42.9 per cent older).

For question 25, there were 130 people who reported regular driving for work, apart from
commuting. In terms of the amount of driving reported per week, significant age differences emerged.
The results indicated a borderline (p=0.047) statistically significant association with the over-60 age
group less likely to drive each day (19.4 per cent) compared to the younger respondents (24.3 per
cent). The older age group, however, reported driving statistically significantly more frequently in the
‘once to three times per week’ category (71 per cent) compared with the younger age groups (47.6 per
cent). Fewer older people reported driving less than once per week, (9.7 per cent compared to 28.2
per cent in the youngest age group), and this was statistically significant. 

There were no statistically significant associations to questions 26 through 30: driving within the job
in the last six months being more tiring (agreed by 37.7 per cent younger; 29.4 per cent older
workers); driving while being tired leading to accidents or near-misses (agreed by 15.3 per cent
younger; 12.1 per cent older workers); working alone each day (19.7 per cent younger; 28.6 per cent
older); anxiety if working alone (11.7 per cent younger; 7.3 per cent older); feeling threatened if
working alone (5.9 per cent younger; 1.8 per cent older). Tables are not shown as there were no
statistically significant associations with age group.

Question 31 ascertained whether job tasks had changed in the business in the previous six months.
Thirteen people, all in the younger age group (versus zero in the older age group), answered ‘not
applicable’ to this question, and their responses were treated as missing data. Chi-square tests showed
that there was a statistically significant difference (p=0.002) between age groups in whether the job
tasks had perceptibly changed in the business in the previous six months, with 60.3 per cent of
younger workers reporting this issue and 37.5 per cent of older workers (Appendix B, Table 9). 

Question 33 requested information on whether stress was an issue if job tasks had changed in the
previous six months. The ‘not applicable’ category was coded as missing a value. The cross-tabulation
with age group is shown in Table 5.1. There was a statistically significant difference with respect to
age group (Fisher’s exact test, p=0.004). Among the older age group 62.5 per cent reported ‘no
greater stress with respect to changed job tasks in the previous six months’ compared to 40 per cent
of the younger age group (Appendix B, Table 10). 

For question 32 (If YES to change in job tasks in the last six months, was less customer focus ever an
issue), and question 34 (If Yes to changed job tasks in the last six months, has 'cutting corners' to
save money, ever been an issue) showed no statistically significant difference with respect to age
groups (54.9 per cent younger; 53.8 per cent older workers said ‘yes’). Likewise, for question 35,
older and younger workers did not perceive that communicating less with clients was an issue at
work (approximately 25 per cent in each age category agreed). 

Question 36 asked six questions with respect to safety at work in the previous six months (Table 5.1
shows statistically significant differences according to age group).
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Table 5.1: Summary table of statistically significant results comparing age groups under 60 and 60
and over
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Characteristic  N (%) N (%) N (%) Statistical significance 

  21–60 age 
group 

61 to >70 
age group 

Total p-value 

Gender Men 137 (66.2) 50 (89.3) 187 (71.1)  
 Women 70 (33.8) 6 (10.7) 76 (28.9)  

Total  207 (100.0) 56 (100.0) 263 (100.0) (Fisher’s exact test) 0.000 
 

Work hrs/wk  Up to 20 
hrs  10 (5.2) 15 (27.3) 25 (10.2)  

 21–40 hrs 100 (52.4) 24 (43.6) 124 (50.4)  
 >40 hrs  81 (42.4) 16 (29.1) 97 (39.4) (Pearson chi-square) 0.000 
Total   191 (100.0)  55 (100.0) 246 (100.0) (Linear-by-linear association) 

0.000  
      
Worked part-time 
or full-time? Part-time 18 (8.7) 19 (34.5) 37 (14.2) (Pearson chi-square) 0.000 

 Full-time 188 (91.3) 36 (65.5) 224 (85.8) (Fisher’s exact test) 0.000 
Total    206 (100.0) 55 (100.0) 261 (100.0) (Linear-by-linear association) 

0.000 
      

 
Does organisation 
have preferred 
retirement age? 

Yes 91 (44.2) 20 (35.7) 111 (42.4)  

 No 61 (29.6) 30 (53.6) 91 (34.7) (Pearson chi-square) 0.002 
 Not known 54 (26.2) 6 (10.7) 60 (22.9) (Likelihood ratio) 0.002 
Total  206 (100.0) 56 (100.0) 262 (100.0) (Linear-by-linear association) 

0.552 
      

 
In the last six 
months, use of pc 
recoded  

Never – 1–
3 hr/day 31(15.0) 16 (28.6) 47 (17.9)  

 4–6 hr/day 94 (45.6) 26 (46.4) 120 (45.8) (Pearson chi-square) 0.030 
 >6 hr/day 81 (39.3) 14 (25.0) 95 (36.3) (Likelihood ratio) 0.035 
Total  206 (100.0) 56 (100.0) 262 (100.0) (Linear-by-linear association) 

0.009 
 

Ever had eye 
strain after use of 
pc in your job? 

Yes 95(46.8) 16(28.6) 111 (42.9) (Pearson chi-square) 0.015 

 No 108 (53.2) 40 (71.4) 148(55.1) (Fisher’s exact test) 0.015  
Total  203 (100.0) 56 (100.0) 259 (100.0) (Linear-by-linear association) 

0.015 
 

Ever felt excess 
pressure from a 
need to respond to 
e-mails in present 
job? 

Yes 136 (66.0) 24 (44.4) 160 (61.5) (Pearson chi-square) 0.004 
(Likelihood ratio) 0.006 

 No 70 (34.0) 30 (55.6) 100 (38.5) (Fisher’s exact test) 0.005 
Total  206 (100.0) 54 (100.0) 260 (100.0) (Linear-by-linear association) 

0.004 
      
If YES to regular 
driving in job, how 
often, on average? 

Each day 25 (24.3) 6 (19.4) 31 (23.1)  

 1–3/wk 49 (47.6) 22 (71.0) 71 (53.0) (Pearson chi-square) 0.047 
 < 1/wk 29 (28.2) 3 (9.7) 32 (23.9) (Likelihood ratio) 0.035 

Total  103 (100.0) 31 (100.0) 134 (100.0)  
If job tasks have 
changed in last six 
months, was 
greater stress an 
issue? 

Yes 117 (60.3) 21 (37.5) 138 (55.2) (Pearson chi-square) 0.002 
(Likelihood ratio) 0.003 

 No 77 (39.7) 35 (62.5) 112 (44.8) (Fisher’s exact test) 0.004 
Total  194 (100.0) 56 (100.0) 250 (100.0) (Linear-by-linear association) 

0.003 



The six questions of question 36 were cross-tabulated with age groups. There was a statistically
significant difference associated with age group for ‘safety at work being improved by more
awareness of the hazards’ (Fisher’s exact test, p=0.017). Of the older age group, 65.5 per cent
responded ‘yes’ to this question, compared to 81.4 per cent of the younger age group. There was also
a statistically significant difference associated with age group for ‘safety at work was improved by
being more assertive, (question 36f) (Fisher’s exact test, p=0.002). Of the older age group, 48.1 per
cent responded ‘yes’ to this question compared to 72 per cent of the younger age group. Fewer in the
oldest group reported addressing safety at work with respect to being more aware of hazards or more
assertive (Appendix B, Tables 11, 12).

Question 37 asked, ‘In the last six months have you ever thought that being able to (or encouraged
to) apply expertise from years of experience might increase the level of safety in the organisation?’
This was cross-tabulated with the age category variable. There was no statistically significant
association with age.

Question 38 asked, ‘In the last six months have you ever thought that your safety at work was
increased from being able to use your authority or status to implement health and safety company
policy or practices?’ This was cross-tabulated with age groups in two categories. The statistically
significant results from this question indicate that older workers over 60 were much less likely to
agree with this statement (Fisher’s exact test, p=0.038) (Table 5.1; Appendix B, Table 13).

Question 39 asked, ‘In the last six months have you ever thought that varied roles gave you more
knowledge and skills to manage hazards at work?’ This was cross-tabulated with age groups in two
categories, and no significant difference was noted. 

5.3.2.4 Combining questionnaire responses to provide composite health and safety measures
a. Vitality
For the purpose of this study, an overall vitality measure was desired, first to determine whether there
were statistically significant differences in self-reports between the older and younger groups,
(following on from the qualitative findings), and second to determine whether participants expressing
greater vitality had more positive, proactive attitudes towards safety at work.

There were three questions taken from the SF-12, relating to vitality (see question 42, Appendix A).
Cronbach’s alpha showed that there was acceptable to good internal consistency of 0.741 (n=256)
among the scores across the three questions, suggesting that the items were testing the same construct,
and therefore that the scores could be combined into a single scale.104 See Table 5.2.
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  21–60 age 
group 

61 to >70 
age group 

Total p-value 

In the last six 
months, ever 
thought your 
safety at work was 
improved by more 
awareness of the 
hazards? 

Yes 166 (81.4) 36 (65.5) 202 (78.0) (Pearson chi-square) 0.011 
(Likelihood ratio) 0.015 

 No 38 (18.6) 19 (34.5) 57 (22.0) (Fisher’s exact test) 0.017 
Total  204 (100.0) 55 (100.0) 259 (100.0) (Linear-by-linear association) 

0.012 
 

In the last six 
months, ever 
thought your 
safety at work was 
improved by being 
more assertive? 

Yes 144 (72.0) 25 (48.1) 169 (67.1) (Pearson chi-square) 0.001 
(Likelihood ratio) 0.001 

 No 56 (28.0) 27 (51.9) 83 (32.9) (Fisher’s exact test) 0.002 
Total  200 (100.0) 52 (100.0) 252 (100.0) (Linear-by-linear association) 

0.001 
 

In the last six 
months, ever 
thought your 
safety at work was 
increased by using 
your authority? 

Yes 160 (81.6) 36 (67.9) 196 (78.7) (Pearson chi-square) 0.031 
(Likelihood ratio) 0.037 

 No 36 (18.4) 17 (32.1) 53 (21.3) (Fisher’s exact test) 0.038 
Total   196 (100.0) 53 (100.0) 249 (100.0) (Linear-by-linear association) 

0.031 

Characteristic  N (%)  N (%)  N (%)  Statistical significance  



b. Management commitment and actions for safety [‘Management Commitment’]
Of the available attitude statements loading on this factor, 24 out of 25 were taken from the validated
safety climate questionnaire.103 The excluded statement concerned ‘safety celebrations’ which were
thought unlikely to be relevant to British work cultures. Scores from the 24 items relating to this
construct showed a Cronbach’s alpha of 0.944 (n=241), representing very high internal consistency,
similar to that reported by Vinodkumar and Bhasi,103 and justifying calculation of a composite
measure.

c. Workers’ knowledge and compliance with safety [‘Workers’ knowledge’”]
All seven original items were used in the Phase 3 questionnaire. Cronbach’s alpha was 0.958 (n=256),
exceeding the figure reported in the original study103 of 0.80. This figure also justified the use of a
composite score.

d. Workers’ participation and commitment to safety [‘Workers’ participation’]
All five of the original items were used, with a Cronbach’s alpha of 0.921 (n=252). This was higher
than the�α level of 0.74 reported in the original study103 and again supported the calculation of a
composite score.

e. Risk justification
Scores from the two items had a Cronbach’s alpha of 0.554 (n=254), which is less than acceptable
and does not support addition of the two scores to form a composite. The original research103

reported a low, but still acceptable α of 0.65. The two items were entered separately into subsequent
analyses [variable names ‘Risk justification: over-familiarity’, and ‘Risk justification: not practical’].

5.3.2.5 Age comparisons 21–60 and over 60: composite measures
Table 5.2 shows that the over 60 group of workers reported significantly higher levels of vitality than
younger workers (mean 11.49 compared with 9.94, respectively) (t-test, p=0.000). However, answers
on all composite safety climate measures and the two risk justification items were similar with respect
to age – no significant differences emerged. 

Table 5.2: Means, SDs and age comparisons: composite vitality and safety climate variables

N varies due to missing data; p-values after independent groups t-test; all Levene’s tests showed equality of
variances between the two groups.

5.3.2.6 Relationships among vitality and safety climate measures
Using Spearman correlations, younger workers reporting higher levels of vitality were significantly
more favourable about management commitment to safety (r=0.393, p=<0.001); although this had no
relationship with the other safety climate measures. 

Those gaining higher scores on the more positive safety climate composite measures were significantly
less likely to justify taking risks (Appendix B, Table 14).
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Variable N Mean SD t Sig 

Vitality  
 21–60 

 >60 

 
201 

55 

 
9.94 

11.49 

 
2.62 
2.11 

 
-4.02 

 
<0.001 

Management commitment  
 21–60 

 >60 

 
190 

52 

 
77.9 
78.9 

 
16.7 
13.3 

 
-0.39 

 
ns 

Workers’ knowledge  
 21–60 

 >60 

 
201 

54 

 
31.0 
30.9 

 
4.8 
3.3 

 
0.23 

 
ns 

Workers’ participation  
 21–60 

 >60 

 
199 

53 

 
21.8 
21.1 

 
3.5 
3.2 

 
1.35 

 
ns 

Risk justification: over-familiarity  
 21–60 

 >60 

 
204 

54 

 
2.36 
2.11 

 
1.21 
0.95 

 
1.64 

 
ns 

Risk justification: not practical  
 21–60 

 >60 

 
203 

52 

 
2.32 
2.37 

 
1.12 
1.14 

 
 

-0.29 

 
 

ns 



Among the older age group, over 60, vitality was unrelated to any of the safety climate composite
scores. Those who endorsed their own participation and commitment to safety were more likely to
report higher scores on ‘workers’ knowledge and compliance with safety’ (r=0.659, p=<0.001, n=53),
and greater ‘management commitment’ (r=0.372, p=<0.001, n=51). (See Appendix B, Table 15.)
Higher scores on workers’ knowledge and workers’ participation were significantly associated with
low levels of risk justification. 

These figures suggest that some workers (of all ages) report a positive safety climate at work and that
dimensions of safety climate are distinguishable but related. 

No clear differences emerged between the views of older and younger workers to these safety factors.

5.3.2.7 Vitality, safety climate measures and hours worked
Are part-time workers more marginalised from safety issues, or do they report as much commitment
and support regarding safety at work? Correlations yielded no significant relationships between hours
worked and safety climate measures. Among younger workers, those working fewer hours per week
reported slightly, but significantly, higher vitality scores (r=-0.164, p=0.025; n=186). A similar but
much weaker pattern was shown among the over-60 group and this did not reach significance (r=-
0.107, ns, n=54).

Table 5.3: Relationships among self-reported energy levels, hours of work and age

a. 0 cells (.0%) have expected count less than five. The minimum expected count is 8.76.
b. Computed only for a 2x2 table
c. 0 cells (.0%) have expected count less than five. The minimum expected count is 17.68.
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Mode of work Age groups 2 categories 
Total 21–60 61 to >70 

part-time 42b lot of 
energy  

all/most/good 
bit 

Count 6 13 19 
% within 2 age 
groups  

33.3% 68.4% 51.4% 

some/little/none 
of time 

Count 12 6 18 
% within 2 age 
groups  

66.7% 31.6% 48.6% 

Total Count 18 19 37 
% within 2 age 
groups  

100.0% 100.0% 100.0% 

full-time 42b lot of 
energy  

all/most/good 
bit 

Count 87 26 113 
% within 2 age 
groups 

46.8% 72.2% 50.9% 

some/little/none 
of time 

Count 99 10 109 
% within 2 age 
groups 

53.2% 27.8% 49.1% 

Total Count 186 36 222 
% within 2 age 
groups  

100.0% 100.0% 100.0% 

Chi-square tests  
Mode of work Value df 

Asymp. sig. 
(2-sided) 

Exact sig. 
(2-sided) 

Exact sig. 
(1-sided) 

part-time Pearson chi-square 4.555a 1 .033   
Continuity correctionb 3.259 1 .071   
Likelihood ratio 4.652 1 .031   
Fisher's exact test    .050 .035 
Linear-by-linear 
association 

4.432 1 .035   

N of valid cases 37     
full-time Pearson chi-square 7.816c 1 .005   

Continuity correctionb 6.831 1 .009   
Likelihood ratio 8.069 1 .005   
Fisher's exact test    .006 .004 
Linear-by-linear 
association 

7.781 1 .005   

N of valid cases 222     



Taking one question from the vitality scale, the cross-tabulation for self-rated energy in two categories
(all/most/a good bit versus some/little or none) was repeated, controlling for mode of working, (full-
time, part-time) with age group (older versus younger). The older age group workers working part-
time (68 per cent) reported statistically significantly more energy (all/most/a good bit of the time)
compared to the younger age group part-time workers (33 per cent). (Pearson chi-square p-values,
p=0.033.) Similarly with respect to full-time workers, older age category workers were statistically
significantly more likely to report having energy (all/most/a good bit of the time) compared to the
younger workers (72 per cent older; 47 per cent younger). Both full-time and part-time older workers
(over 60) were a distinctive group with high levels of subjective health. However, numbers were small
and therefore this result should be considered with caution (Table 5.3).

5.3.3 Analysis (2): Selective comparison of groups aged 51–60 and over 60
If the less healthy or committed workers ‘shake out’ of the workforce before retirement age,3 it seems
possible that these two groups would differ in some of their experiences and attitudes towards risk
and hazards. So a further analysis was conducted to determine whether there were any distinctive
responses in workers approaching 60 and those working beyond this age. Such comparisons are rare
in previous research, and yet are important to explore given that people working beyond 60 may be a
distinctive group, as argued in the Phase 1 literature review.

There were 80 respondents in the 51–60 age group, and 56 in the over-60 group. The over-60s had
proportionately fewer women (11 per cent compared with 29 per cent in the 51–60 group). The over-
60 group had a significantly higher proportion of people working part-time (34.5 per cent compared
with 10 per cent of the 51–60-year-olds; chi-square 𝛘2 test, p=0.000) (Table 5.4 added). Comparisons
were re-run as described above. Most comparisons were not statistically significant, and very similar
to those presented above when the comparisons between the 21–60 and over-60 groups were
reported. 

5.3.3.1 Exposure to hazards and reported accidents (age groups 51–60 and  over 60)
There were no differences in reported physical hazards or accidents at work (questions 13–18), with
few respondents in both groups reporting any exposure. The over-60 group reported significantly less
eye strain (p=0.002), were less likely to report pressure to answer e-mails (p=0.014); were less likely
to report pressure from changing software (p=0.016), or that their job tasks had changed in the last
six months (p=0.006). These features suggest that the over 60 group was less subject to stress,
although whether this was linked to having greater choice of whether to work, or the job itself, or the
greater prevalence of part-time working, is unclear.

5.3.3.2 Vitality
The 51–60 age group reported less vitality (on each survey item as well as on the composite measure).
Of the over-60 group, 58.2% reported feeling calm and peaceful all/most/a good bit of the time,
compared with 32.9 per cent of 51–60-year-olds (𝛘2; p=0.010). Having lots of energy (all/most/good
bit of the time) was reported by 69.6 per cent of over-60s, compared with 32.9 per cent of 51–60-
year-olds (𝛘2 p=0.001). In terms of feeling depressed, 35.7 per cent of the over 60 group reported
feeling depressed none of the time, whereas 22.8 per cent gave this answer in the 51–60 group (𝛘2

p=0.008). As shown in Table 5.5, composite vitality scores were significantly different (mean of 11.49
for the over 60 group and 9.87 for the 51–60 group (t-test; p=0.000). Again, these findings suggest
that post-60 workers are a distinctive, highly motivated group.

5.3.3.3 Composite safety climate measures
There were no differences between the two age groups in the three safety climate composite measures
or in the two risk justification measures (Table 5.5).

5.4 Discussion of survey findings
More men responded to this survey, especially in the oldest (over 60) age category. To some extent
this should be expected as more men work beyond 60, linked with factors such as women’s lower
(current) age of entitlement to the State pension, and likelihood of having older, retired male
partners.26 Even so, women were very much under-represented in this study, especially in the older
category, and findings cannot be assumed to generalise to the wider population of women who are
working into their 60s and beyond.

This survey phase found that workers aged over 60 reported significantly more part-time patterns of
working and shared many motives for working, as found both in previous research26, 27 and Phase 2 of
this study. Choosing to work beyond 60 because partners were working seemed rather less important
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Table 5.4: Statistically significant differences between the 51–60 age group and the oldest (over 60)
age group for specific characteristics or responses (𝛘2 analysis for 2 x 2 table) 
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to this group, compared with previous research. However, it should be noted that in the previous UK
survey of people working beyond State pension age,26 women were more likely to have working
partners than men (and perhaps continued in work to maintain the couple’s familiar lifestyle and
relationship). In the current study, women were very much under-represented. Also, the questionnaire
could not gain a modulated description of the importance of this motive compared with others, which
made interpretation of the data somewhat uncertain. 

Perhaps reflecting the low representation of manufacturing in the sectors surveyed, only small
minorities came into contact with physical hazards such as heavy loads, flames and sharp objects
during their work. No age differences emerged for these variables. The over 60 group was
significantly less likely to be using computers for lengthy periods each day, and perhaps linked with
this moderate usage, they were significantly less likely to report eye strain or pressure to answer e-
mails. Interestingly, the oldest group was less likely to report recent changes in work tasks, or
associated stress at work, indicating higher levels of work manageability, perhaps through self-
selection (i.e. the positive choice to ‘opt in’ to working) and greater use of part-time work patterns.
These contrasts were noted both when the oldest group was compared with the 21–60 group, and
also when compared with the 51–60 group. It is also possible that more of the older workers had the
advantage of being more selective over the nature of their jobs, as shown previously with the
qualitative interviews, and that this choice might positively influence stress and well-being at work. 

Table 5.5: Means, SDs and age comparisons: composite vitality and safety climate variables

N varies due to missing data; p-values after independent groups t test; all Levene’s tests showed equality of
variances between the two groups.

Although older and younger workers largely reported similar views regarding hazards/risks, a few age
differences emerged. Workers aged over 60 were less likely to report that being more aware of
hazards, or being more assertive, or using their authority/status helped to improve safety. It may be
that older workers genuinely give lower ratings to these resources or strategies, compared with
younger workers. But some may have been working in new roles (such as consultancy or locum roles) 
after ‘retirement’ from their main careers (as noted among some of the participants in the qualitative
phase, as well as previous research,27, 95, 105 meaning that they may not have felt as confident to locate
hazards, or be assertive within teams, if working perhaps on a temporary or occasional basis. Some
of the higher status older workers may not have felt the need to be personally assertive with
colleagues or those working in subordinate positions. Alternatively, some may have moved to lower
status work after retirement from a main career (as shown before).26 This information is not available
from the questionnaire to help interpret the reasons for the answers that were given, and points to a
need for follow-up qualitative research. Some respondents may have interpreted the question to mean
increasingly aware or increasingly assertive over the last six months, and may have judged their
performance in these respects to have changed little over time, hence answering ‘no’ or ‘don’t know’.
These issues will be returned to later in the critical evaluation.

The differences in composite ‘vitality’ scores were interesting and showed significant elevation in the
oldest age group (compared both with the 21–60 group and even more remarkably compared with the
51–60 group). To some extent, these self-reports of positive vitality, derived from a validated scale,
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Variable N Mean SD t Sig 

Vitality  
 21–60 

 >60 

 
201 

55 

 
9.94 

11.49 

 
2.62 
2.11 

 
-4.02 

 
<0.001 

Management commitment  
 21–60 

 >60 
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52 
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16.7 
13.3 

 
-0.39 

 
ns 

Workers’ knowledge  
 21–60 

 >60 

 
201 

54 

 
31.0 
30.9 

 
4.8 
3.3 

 
0.23 

 
ns 

Workers’ participation  
 21–60 

 >60 

 
199 

53 

 
21.8 
21.1 

 
3.5 
3.2 

 
1.35 

 
ns 

Risk justification: over-familiarity  
 21–60 

 >60 

 
204 

54 

 
2.36 
2.11 

 
1.21 
0.95 

 
1.64 

 
ns 

Risk justification: not practical  
 21–60 

 >60 

 
203 

52 

 
2.32 
2.37 

 
1.12 
1.14 

 
 

-0.29 

 
 

ns 



resonate with the lively, highly motivated narrative accounts emerging from Phase 2. While in Phase 2,
some reported having to manage tiredness, this was not felt to detract from work, and was managed
through strategies such as reducing hours of work and keeping fit. In this survey phase, working part-
time was associated with higher levels of self-reported vitality (in both older and younger groups),
although the association only reached significance for the younger age group. The over 60 group of
workers reported more vitality regardless of full- or part-time working.

The safety climate measures showed high levels of internal consistency similar to the original validation
study,103 and no differences according to age group. Higher acceptance of risky practices was significantly
and negatively correlated with positive views about management commitment to safety, as well as
personal commitment and knowledge regarding safety, across the age groups. 

5.4.1 Critical evaluation
The sample size was large enough to perform a number of statistical analyses so the study makes a
contribution to knowledge about the safety experiences and attitudes of workers over 60, in a field
where little evidence exists to date. Nonetheless, there were difficulties in recruiting participants, and
the sample was smaller than originally envisaged. Despite much persistence in contacting companies
to distribute this questionnaire, no support was forthcoming, linked to adverse economic
circumstances, downsizing and low morale. By distributing the questionnaire eventually via IOSH and
the BSC, it seems likely that workers already interested in safety issues would be more likely to
respond. The findings regarding perceptions or risk and attitudes to safety cannot be generalised with
confidence to the wider UK workforce. In the oldest age group, the proportion of female workers was
small, so their experiences and attitudes are very much under-represented. Nonetheless, the reasons
for working beyond default, or company retirement age resonated with those found in previous
literature. Few age differences were shown in reported hazards and safety climate attitudes, echoing
patterns in the wider literature on the safety of older workers, but it is important to note that
questionnaire answers cannot be probed or elaborated. It remains possible that the wording of some
of the strategies for improving safety at work (being more assertive, being more aware of hazards)
was interpreted in various ways by respondents, although these cannot be ascertained. The use of a
validated safety climate measure provided robust data and revealed no age-related differences in
safety attitudes or perceptions of management commitment to safety.

5.5 Conclusions from the Phase 3 survey
On the whole, the oldest age group (over 60) seemed to report fewer problems regarding working
with computers, eye strain and stress at work, compared with the younger age groups. There was no
evidence for elevation of accidents or greater exposure to physical hazards among the oldest age
group. Similar positive attitudes to safety climate at work were found across all age groups. The
oldest age group reported significantly greater vitality, which may represent the ‘opting in’ process,3

whereby those who are healthier and more committed to work tend to stay beyond 60. The oldest
age group did not report greater safety consciousness (contrary to a previous suggestion)11 and were
less likely to say that their safety at work was improved by being more aware of hazards, more
assertive or more able to use authority or status. However, the reasons for these age group differences
are unclear. The oldest group may have been modest about their expertise and some may have moved
into new or locum positions across a range of job contexts, reducing familiarity with their job, or
work context. Some may have been in high-status posts, requiring ability to plan and delegate rather
than be directly assertive with others. Some may have moved to less senior positions in their 60s, as
noted in earlier research.26 The questionnaire did not enable probing of the reasons underpinning the
answers given. There was also possible ambiguity in the use of the comparator ‘more’ within these
particular safety questions. 

From the systematic review of the literature (Phase 1), it was concluded that the health and safety
patterns of workers aged over 60 are broadly similar to those of younger workers, and that they cope
well with work demands, perhaps through self-selection and the ‘healthy worker’ effect. This survey
broadly supports this conclusion, finding that workers aged over 60 demonstrated similar perceptions
of hazards and safety attitudes, as younger workers, although as a group, they experienced less stress
in relation to computer use. They were more likely to work part-time hours, described more
manageable driving commitments (rather than daily car usage), and reported significantly greater
levels of vitality than younger workers.
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6 Working beyond 60: Final conclusions and implications from this
project

This three-phase project explored the health and safety of workers over 60 years, some of whom were
opting to work beyond retirement age, as set by their companies or as marked by the age at which
State pensions are paid. During the course of this project, the UK government brought in legislation,
first to allow workers to request to work beyond the State pension age, and in October 2011, to
abolish the default retirement age. The government plans to raise the age at which State pensions are
paid, which will result in more people working into their late 60s and beyond. This study has been
topical.

The systematic review of evidence to date, showed that very few studies have been carried out with
workers who were continuing past statutory retirement age, and very few indeed addressed health
and safety (as opposed to motives for working and influences of work on well-being). For this reason,
the review included studies that offered analysis of the experiences of people working beyond 60.
This added to knowledge as previous studies have tended to define the ‘older worker’ as over 50 or
even over 45. 

Evidence suggests that those who work into their 60s and beyond statutory pension age, tend to be
distinctive. They seem to enjoy better health, more advantaged socioeconomic backgrounds and
higher levels of education, especially in the UK where people do not have to work to pay for health
insurance. Many work because they enjoy their jobs and to maintain identity and lifestyles as well as
for financial reasons. Part-time working is a popular choice. 

The published evidence to date does not suggest that workers of 60 years and above face elevated
safety risks at work. The over-60s were shown in most studies to have lower accident and injury rates
compared with younger workers, although they were more seriously affected when accidents did
occur (such as suffering fractures) and took more sickness days off subsequent to accidents. Such
events were then found to increase likelihood of retirement. There was limited but sound evidence
that older people, in general, develop hearing loss and that as little as one year’s exposure to noisy
working environments increases this risk, and furthermore, risk of accidents. A major limitation of
the evidence relating to noise exposure was reliance on self-report and work history, rather than
objective noise monitoring over time. 

While the older population as a whole tends to show cognitive decline with advancing years, there
was little evidence for such changes affecting job performance or safety in the over-60 worker,
although somewhat mixed outcomes were seen for driving safety. The over-60 workforce seems to be
in good cognitive health, possibly through self-selection but also linked to work providing cognitive
stimulation and social contact. The over-60s did not appear to be at risk from shift-work or overtime,
unless hours were in excess of 60 per week. Again, while evidence is limited, the over-60s seem to be
able to apply protective or compensatory strategies which help to maintain safe working practices
(for example, when driving). Education and experience seem to have important protective effects on
the over-60 worker. 

The qualitative study conducted in Phase 2 was highly successful in recruiting a larger, older sample
of current PRA workers than reported in previous published research. Participants’ reasons for
working beyond the State pension age (60 for women and 65 for men, as these ages applied at the
time of data collection) broadly resonated with previous research, although further detail was
obtained about the various sources of well-being derived from later life working. In line with previous
research, most were working part-time, and only a small minority worked in manual or low status
occupations. We found that most participants had a diverse array of motives for continuing in work
beyond the normative retirement age, in addition to financial need. Participants almost all perceived
that their continuing work promoted their health and well-being. Psychological well-being increased
through job satisfaction, maintaining professional identities, meeting challenges, continuing personal
development, and social affirmation at work. Physical health and vitality were thought to benefit
from the physical activity involved in working and even more so, through maintaining routines and
obligations. 

Participants believed that they encountered very few hazards and discomforts in their current work.
The main reported age-related discomfort was tiredness, which was largely managed through keeping
fit and working part-time hours. A few mentioned taking daytime naps but others saw this strategy as
risky and likely to lead to deterioration. Although participants mentioned hazards such as prolonged
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sitting at computers, lifting heavy items and driving, their main focus was upon interpersonal
difficulties such as complaints and aggression from clients. Participants generally perceived these
issues to affect all workers similarly regardless of age. Participants were comfortable with their
strategies for managing hazards and discomforts, including making adaptations to age-related change
(such as loss of stamina), reducing hours of work and reducing driving commitments, applying
expertise derived from lengthy past experience of work, thinking for themselves, being assertive, using
their authority and status (as most had a high degree of control over their work roles), and making
use of supportive company/organisational policies and practices (among the minority who were
employed by larger companies). 

These themes were then explored further in a quantitative questionnaire survey, distributed to people
across a wide age range (21 to over 70), in order to determine whether there were differences in
safety perceptions and experiences of workers over 60, compared with younger workers. A mixture
of self-designed questions and response options, based on themes emerging from Phase 2 were used,
together with some validated items used in previous research (to measure vitality and safety climate).
A total of 267 people took part, with 56 aged over 60. Although the sample was smaller than
desired, it still offered a relatively large group of workers aged over 60, given the paucity of evidence
in this field. In line with the qualitative accounts from Phase 2, the older age group (over 60)
identified similar motives for continuing in work and did not report more safety problems than
younger workers. They reported certain advantages such as significantly less work with computers,
less pressure from e-mails, less eye strain and less concern with stress at work. Their safety attitudes
were similar to those of younger workers. The over 60 group reported significantly higher vitality,
and although there was some relationship between this measure and part-time working, this did not
reach significance. In common with other questionnaires, the answers could not be probed for
nuances or for reasons behind the responses given.

The project has collected self-reported data from a large number of people working beyond 60, and
has been unusual in recruiting a substantial sample of workers aged 70 and above. But it is
acknowledged that there was likely bias in recruitment, as people who agreed to join this study were
likely to be more confident and more comfortable with discussing risks and safety at work. Although
fewer women than men work into their late 60s and beyond, women in the survey sample were
particularly under-represented. Methods of recruitment for Phase 2 and 3 (which included websites, a
safety magazine, and a general magazine for older audiences) seem likely to have attracted more
socially advantaged participants. Difficulties recruiting people who work beyond State pension age in
manual or arduous jobs have been noted in previous research. It is acknowledged that the experiences
of older people working primarily through financial need in low paid and low status work had
limited representation in both Phase 2 and 3. Yet this is unsurprising given national statistics that
show relatively few people work beyond retirement age in manufacturing and other physically
demanding forms of work.

Overall, the evidence collated here from review of the literature and empirical research suggests that
workers aged over 60 are able to cope well with their work and its safety aspects, although much
more detailed research is required. There were no previous studies of safety and risks among workers
who had gone through the normative age of retirement and decided to remain in their jobs or move
to new, part-time or ‘bridging’ jobs. The lack of age-specific injury and illness data by job title or
other exposures prevents the discussion of factors that will enable workers in the future to remain in
work into their late 60s or beyond. How older people can be supported to combine continued paid
work or employment with caring responsibilities, and perhaps their own declining health, are further
issues that need addressing. These are important gaps in knowledge now that the default retirement
age of 65 has ended in the UK leading to inevitable increases in people working into their late 60s
and beyond.

Two main implications follow from this study. First, the findings reveal that some older people find
great satisfaction from working into later life, if they plan for a meaningful and manageable working
pattern. Options such as portfolio employment (consisting of taking on a ‘patchwork’ of part-time
jobs), locum employment, and bridge employment may offer stimulating challenges while reducing
everyday pressures of paperwork or computing, humdrum routines and team responsibilities. New
forms of self-employment, for some people, enable later life to be experienced as a time for fresh
challenges and personal growth. It appears from the findings that older people are sufficiently safety-
conscious and that former careers can offer safety awareness that can be applied in new roles.
Similarly, work is appreciated in later life when it becomes one element of a rewarding work–life
balance, with possible benefits for health. However, we recognise that these distinctive ways of
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managing work in later life depend on two major resources – having choice and having sufficient
alternative income to support part-time working. When payment of the State pension is delayed,
older people will have far less choice over their hours of work. Older people who stay in work
primarily for financial need, with little choice over the jobs they are qualified to take, or who are in
poor health, may feel particularly burdened by having an extended working life imposed by the State.
The second implication is that employers may feel confidence in their older workers, both in terms of
their motivation and safety awareness. Some studies show a willingness among older workers to take
on new roles and training, and this study has identified high levels of vitality and desire for personal
growth. Safety awareness and good practices seem unrelated to age, and indeed qualitative evidence
suggests that older workers who take on new, perhaps lower status work after retirement from their
main careers can be a considerable source of expertise in the workplace in terms of safety awareness.
We are mindful, though, that these positive findings reflect self-selected, highly motivated people who
have chosen to extend their working lives into their late 60s and beyond. When every older person is
required to work for longer, such advantages may be lost.

Taken together, the many findings of this research study challenge negative stereotypes of older people
in the workplace, as illustrated by this final quotation:

‘I don’t feel inside, old. And I think that that is encouraged by continuing to work. And it’s
probably the biggest … one of the biggest contributory factor to what follows from that,
which is basically, reasonably good health.’ (James, 79, mail order business owner, a business
he set up after retiring from his main career in the health service)
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[Please see separate attachment in the electronic version]
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Appendix B

Tables showing statistical analyses for Phase 3 (comparing 21–60 and over 60 age groups)

Table 1: ‘Gender’ cross-tabulated with ‘age group’ (21–60, over 60)

a. 0 cells (.0%) have expected count less than five. The minimum expected count is 16.18.
b. Computed only for a 2x2 table

Table 2: ‘Work hours’ cross-tabulated with ‘age group’ (21–60, over 60)

0 cells (.0%) have expected count less than five. The minimum expected count is 5.59.

  

Gender Age groups 2 categories 
Total 21–60 61 to >70 

 Male Count 137 50 187 
Expected count 147.2 39.8 187.0 
% within age groups 2 categories 66.2% 89.3% 71.1% 

Female Count 70 6 76 
Expected count 59.8 16.2 76.0 
% within age groups 2 categories 33.8% 10.7% 28.9% 

Total Count 207 56 263 
Expected count 207.0 56.0 263.0 
% within age groups 2 categories 100.0% 100.0% 100.0% 

Chi-square tests 
Value df 

Asymp. sig.  
(2-sided) Exact sig. (2-sided) 

Exact sig.  
(1-sided) 

Pearson chi-square 11.449a 1 .001   
Continuity correctionb 10.352 1 .001   
Likelihood ratio 13.229 1 .000   
Fisher's exact test    .000 .000 
Linear-by-linear association 11.405 1 .001   
N of valid cases 263     

  

Recoded work hours 
Age groups 2 categories 

Total 21–60 61 to >70 
 Up to 20 hr/wk Count 10 15 25 

Expected count 19.4 5.6 25.0 
% within age groups 2 categories 5.2% 27.3% 10.2% 

21–40 hr/wk Count 100 24 124 
Expected count 96.3 27.7 124.0 

 % within age groups 2 categories 52.4% 43.6% 50.4% 
>40 hr/wk Count 81 16 97 

Expected count 75.3 21.7 97.0 
% within age groups 2 categories 42.4% 29.1% 39.4% 

Total Count 191 55 246 
Expected count 191.0 55.0 246.0 
% within age groups 2 categories 100.0% 100.0% 100.0% 

Chi-square tests Value df Asymp. sig. (2-sided) 
Pearson chi-square 22.971a 2 .000 
Likelihood ratio 19.078 2 .000 
Linear-by-linear association 12.957 1 .000 
N of valid cases 246   



Table 3: ‘Part-time or full-time work’ cross-tabulated with ‘age group’ (21–60, over 60)

a. 0 cells (.0%) have expected count less than five. The minimum expected count is 7.80.
b. Computed only for a 2x2 table.

Table 4: ‘Does organisation have preferred retirement age’ cross-tabulated with ‘age group’ (21–60, over 60)

a. 0 cells (.0%) have expected count less than five. The minimum expected count is 12.82.
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Work mode 
Age groups 2 

categories 
Total 21–60 61 to >70 

 Part-time Count 18 19 37 
Expected count 29.2 7.8 37.0 
% within age groups 2 categories 8.7% 34.5% 14.2% 

Full-time Count 188 36 224 
Expected count 176.8 47.2 224.0 
% within age groups 2 categories 91.3% 65.5% 85.8% 

Total Count 206 55 261 
Expected count 206.0 55.0 261.0 
% within age groups 2 categories 100.0% 100.0% 100.0% 

Chi-square tests Value df Asymp. sig. (2-sided) Exact sig. (2-sided) 
Exact sig. (1-

sided) 
Pearson chi-square  23.764a 1 .000   
Continuity correctionb 21.690 1 .000   
Likelihood ratio 20.020 1 .000   
Fisher's exact test     .000 .000 
Linear-by-linear association 23.673 1 .000   
N of valid cases 261     

 

 

Does your organisation have preferred retirement age? 
Age groups 2 

categories 
Total 21–60 61 to >70 

 Yes Count 91 20 111 
Expected count 87.3 23.7 111.0 
% within age groups 2 categories 44.2% 35.7% 42.4% 

No Count 61 30 91 
Expected count 71.5 19.5 91.0 
% within age groups 2 categories 29.6% 53.6% 34.7% 

Not known Count 54 6 60 
Expected count 47.2 12.8 60.0 
% within age groups 2 categories 26.2% 10.7% 22.9% 

Total Count 206 56 262 
Expected count 206.0 56.0 262.0 
% within age groups 2 categories 100.0% 100.0% 100.0% 

Chi-square tests Value df Asymp. sig. (2-sided) 
Pearson chi-square 12.640a 2 .002 
Likelihood ratio 12.790 2 .002 
Linear-by-linear association .353 1 .552 
N of valid cases 262   

 



Table 5: ‘In the last six months, use of a computer – frequency of use recoded’ cross-tabulated with
‘age group’ (21¬–60, over 60) 

a. 0 cells (.0%) have expected count less than five. The minimum expected count is 10.05

Table 6: Cross-tabulation with correlation statistic of age groups (five categories) and hours of pc
use/day

a. One cell (6.7%) has expected count less than five. The minimum expected count is 3.77.

a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis.
c. Based on normal approximation.
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Hours pc/day recoded with age groups in 2 categories 
Age groups 2 categories 

Total 21–60 61 to >70 
  Never to 1–3 hr/day Count 31 16 47 

% within age groups 2  15.0% 28.6% 17.9% 
4–6 hr/day Count 94 26 120 

% within age groups 2  45.6% 46.4% 45.8% 
>6 hr/day Count 81 14 95 

% within age groups 2  39.3% 25.0% 36.3% 
Total Count 206 56 262 

% within age groups 2 
categories 

100.0% 100.0% 100.0% 

Chi-square tests Value df Asymp. sig. (2-sided) 
Pearson chi-square 6.985a 2 .030 
Likelihood ratio 6.724 2 .035 
Linear-by-linear association 6.790 1 .009 
N of valid cases 262   

  

 

Hours pc/day recoded 
5 age groups 

Total 21–40 41–50 51–60 61–65 >66 

Hours 

pc/day 

recoded 

Never to 1–
3 hr/day 

Count 11 8 12 5 11 47 
% within 5 age groups  18.0% 12.1% 15.2% 14.3% 52.4% 17.9% 

4–6 hr/day Count 24 31 39 21 5 120 
% within 5 age groups  39.3% 47.0% 49.4% 60.0% 23.8% 45.8% 

>6 hr/day Count 26 27 28 9 5 95 
% within 5 age groups 42.6% 40.9% 35.4% 25.7% 23.8% 36.3% 

Total Count 61 66 79 35 21 262 
% within 5 age groups 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

Chi-square tests Value df Asymp. sig. (2-sided) 
Pearson chi-square 23.338a 8 .003 
Likelihood ratio 19.317 8 .013 
Linear-by-linear association 6.658 1 .010 
N of valid cases 262   

                

 

  

 

                

 

Symmetric measures Value 
Asymp. std. 
errora 

Approx. 
Tb Approx. sig. 

Interval by interval 
Pearson's R -.160 .070 -2.609 .010c 

Ordinal by ordinal 
Spearman 
correlation 

-.145 .064 -2.370 .018c 

N of valid cases 262    

  



Table 7: ‘Ever had eye strain after use of pc in your job?’ cross-tabulated with ‘age group’ (21–60,
over 60)

a. 0 cells (.0%) have expected count less than five. The min expected count is 24.00. 
b. Computed only for a 2x2 table.

Table 8: ‘Ever felt excess pressure from a need to respond to e-mails in present job’ cross-tabulated
with ‘age group’ (21–60, over 60)

a. 0 cells (.0%) have expected count less than five. The min expected count is 20.77. 
b. Computed only for a 2x2 table.
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Eye strain after use of pc in your job? Age groups 2 categories 
Total 21–60 61 to >70 

 Yes Count 95 16 111 
Expected count 87.0 24.0 111.0 
    
% within age groups 2 categories 46.8% 28.6% 42.9% 

No Count 108 40 148 
Expected count 116.0 32.0 148.0 
    
% within age groups 2 categories 53.2% 71.4% 57.1% 

Total Count 203 56 259 
Expected count 203.0 56.0 259.0 
    
% within age groups 2 categories 100.0% 100.0% 100.0% 

Chi-square tests Value df Asymp. sig. (2-sided) Exact sig. (2-sided) Exact sig. (1-sided) 
Pearson chi-square 5.954a 1 .015   
Continuity correctionb 5.233 1 .022   
Likelihood ratio 6.156 1 .013   
Fisher's exact test    .015 .010 
Linear-by-linear association 5.931 1 .015   
N of valid cases 259     

  
 

Felt excess pressure from a need to respond to e-mails in present job 
Age groups 2 categories 

Total 21–60 61 to >70 
 Yes Count 136 24 160 

Expected count 126.8 33.2 160.0 
    
% within age groups 2 categories 66.0% 44.4% 61.5% 

No Count 70 30 100 
Expected count 79.2 20.8 100.0 
    
% within age groups 2 categories 34.0% 55.6% 38.5% 

Total Count 206 54 260 
Expected count 206.0 54.0 260.0 
    
% within age groups 2 categories 100.0% 100.0% 100.0% 

Chi-square tests Value df Asymp. sig. (2-sided) Exact sig. (2-sided) Exact sig. (1-sided) 
Pearson chi-square 8.414a 1 .004   
Continuity correctionb 7.527 1 .006   
Likelihood ratio 8.219 1 .004   
Fisher's exact test    .005 .003 
Linear-by-linear association 8.382 1 .004   
N of valid cases 260     



Table 9: ‘In the last six months, have job tasks changed in the business (for example, for customer
focus)' (recoded with not known as missing value) cross-tabulated with ‘age group’ (21–60, over 60)

a. 0 cells (.0%) have expected count less than five. The minimum expected count is 25.09.
b. Computed only for a 2x2 table.

Table 10: ‘If YES to changed job tasks in the last six months, was greater stress ever
an issue’ cross-tabulated with ‘age group’ (21–60, over 60)

a. 0 cells (.0%) have expected count less than five. The min expected count is 12.95. 
b. Computed only for a 2x2 table.
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In the last six months, recoded job tasks change 
Age groups 2 categories 

Total 21–60 61 to >70 

Recoded job tasks change 
Yes Count 117 21 138 

% within age groups 
2 categories 

60.3% 37.5% 55.2% 

No Count 77 35 112 
% within age groups 
2 categories 

39.7% 62.5% 44.8% 

Total Count 194 56 250 
% within age groups 
2 categories 

100.0% 100.0% 100.0% 

 
Chi-square tests 

 
 
Value df 

 
 
Asymp. sig. (2-sided) 

 
Exact sig.  
(2-sided) 

 
Exact sig. 
(1-sided) 

Pearson chi-square 9.142a 1 .002   
Continuity correctionb 8.243 1 .004   
Likelihood ratio 9.135 1 .003   
Fisher's exact test    .004 .002 
Linear-by-linear association 9.106 1 .003   
N of valid cases 250     

 
 

If YES to changed job tasks in the last six months, has greater stress 
ever been an issue 

Age groups 2 
categories 

Total 21–60 61 to >70 
 Yes Count 78 10 88 

Expected count 71.9 16.1 88.0 
% within age groups 2 
categories 

60.0% 34.5% 55.3% 

No Count 52 19 71 
Expected count 58.1 12.9 71.0 
% within age groups 2 
categories 

40.0% 65.5% 44.7% 

Total Count 130 29 159 
Expected count 130.0 29.0 159.0 
% within age groups 2 
categories 

100.0% 100.0% 100.0% 

Chi-square tests Value df Asymp. sig. (2-sided) 
Exact sig.  
(2-sided) 

Exact sig. 
(1-sided) 

Pearson chi-square 6.247a 1 .012   
Continuity correctionb 5.257 1 .022   
Likelihood ratio 6.254 1 .012   
Fisher's exact test    .014 .011 
Linear-by-linear association 6.208 1 .013   
N of valid cases 159     



Table 11: ‘In the last six months have you ever thought that your safety at work was
improved by more awareness of the hazards’ (XQ36e) cross-tabulated 
with ‘age group’ (21–60 versus over 60) (not known = missing)

a. 0 cells (.0%) have expected count less than five. The minimum expected count is 12.10.
b. Computed only for a 2x2 table.

Table 12: ‘In the last six months have you ever thought that your safety at work was
improved by being more assertive’ (XQ36f) cross-tabulated with ‘age group’ (21–60 versus over 60)
(not known = missing)

a. 0 cells (.0%) have expected count less than five. The min expected count is 17.13. 
b. Computed only for a 2x2 table.
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Your safety at work was improved by more awareness of the 
hazards 

Age groups 2 categories 
Total 21–60 61 to >70 

  Yes Count 166 36 202 
% within age groups 2 
categories 

81.4% 65.5% 78.0% 

No Count 38 19 57 
% within age groups 2 
categories 

18.6% 34.5% 22.0% 

Total Count 204 55 259 
% within age groups 2 
categories 

100.0% 100.0% 100.0% 

Chi-square tests Value df Asymp. sig. (2-sided) Exact sig. (2-sided) 
Exact sig. 
(1-sided) 

Pearson chi-square 6.395a 1 .011   
Continuity correctionb 5.501 1 .019   
Likelihood ratio 5.928 1 .015   
Fisher's exact test    .017 .011 
Linear-by-linear association 6.370 1 .012   
N of valid cases 259     

 
 

 

 

 
 

Your safety at work was improved by being more assertive 
Age groups 2 categories 

Total 21–60 61 to >70 
  Yes Count 144 25 169 

% within age groups 2 
categories 

72.0% 48.1% 67.1% 

No Count 56 27 83 
% within age groups 2 
categories 

28.0% 51.9% 32.9% 

Total Count 200 52 252 
% within age groups 2 
categories 

100.0% 100.0% 100.0% 

Chi-square tests Value df 
Asymp. sig.  

(2-sided) 
Exact sig.  
(2-sided) 

Exact sig. (1-
sided) 

Pearson chi-square 10.693a 1 .001   
Continuity correctionb 9.637 1 .002   
Likelihood ratio 10.207 1 .001   
Fisher's exact test    .002 .001 
Linear-by-linear association 10.651 1 .001   
N of valid cases 252     

 



Table 13: ‘In the last six months, have you ever thought that your safety at work was increased from
being able to use your authority or status to implement health and safety company policy/practices?’
cross-tabulated with ‘age group’ (21–60, over 60)
(not known = missing)

a. 0 cells (.0%) have expected count less than five. The min expected count is 11.28. 
b. Computed only for a 2x2 table.
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Have you ever thought that your safety at work was increased from 
using your authority/status to implement health and safety company 
policy/practices? 

Age groups 2 
categories 

Total 21–60 61 to >70 
 Yes Count 160 36 196 

% within age groups 2 cats 81.6% 67.9% 78.7% 
No Count 36 17 53 

% within age groups 2 cats 18.4% 32.1% 21.3% 
Total Count 196 53 249 

% within age groups 2 cats 100.0% 100.0% 100.0% 

Chi-square tests Value df 
Asymp. sig. (2-

sided) 
Exact sig.  
(2-sided) 

Exact sig.  
(1-sided) 

Pearson chi-square 4.679a 1 .031   
Continuity correctionb 3.897 1 .048   
Likelihood ratio 4.359 1 .037   
Fisher's exact test    .038 .027 
Linear-by-linear association 4.660 1 .031   
N of valid cases 249     



Table 14: Correlations among safety climate measures (21–60 age group)

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level.
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Correlationsa 

Management 
commitment 

Workers’ 
knowledge 

Workers’ 
participation Vitality 

37. Over 
familiarity with 
the job, may 

mean I 
occasionally 
undertake 

unsafe work 
procedures 

38. It is not 
always 

practical to 
follow all 

safety rules 
and 

procedures 
while doing a 

job 
Management 
commitment 

Pearson 
Corr. 

1 .382** .342** .394** -.203** -.269** 

Sig. (2-
tailed)  .000 .000 .000 .005 .000 

N 190 188 185 184 189 189 
Workers’ 
knowledge 

Pearson 
Corr. 

.382** 1 .821** .116 -.165* -.193** 

Sig. (2-
tailed) 

.000  .000 .107 .019 .006 

N 
Workers’ 
participation 

Pearson 
Corr. 

.342** .821** 1 .113 -.239** -.234** 

Sig. (2-
tailed) 

.000 .000  .118 .001 .001 

N 
Vitality Pearson 

Corr. 
.394** .116 .113 1 -.065 -.077 

Sig. (2-
tailed) 

.000 .107 .118  .360 .279 

N 
37. Over 
familiarity with 
the job, may 
mean I 
occasionally 
undertake 
unsafe work 
procedures 

Pearson 
Corr. 

-.203** -.165* -.239** -.065 1 .401** 

Sig. (2-
tailed) 

.005 .019 .001 .360  .000 

N 189 200 198 198 204 202 

38. It is not 
always practical 
to follow all 
safety rules and 
procedures 
while doing a 
job 

Pearson 
Corr. 

-.269** -.193** -.234** -.077 .401** 1 

Sig. (2-
tailed) 

.000 .006 .001 .279 .000  

N 189 200 198 197 202 203 

198 185 196 199 193 198 

200 200 195 196 201 188 

184 195 193 201 198 197 



Table 15: Correlations among safety climate measures (over 60 group)

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
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Correlationsa 

Management 
commitment 

Workers’ 
knowledge 

Workers’ 
participation Vitality 

37. Over 
familiarity 
with job, 

may mean 
unsafe 
work 

procedures 

38. Not always 
practical to 

follow all safety 
rules and 

procedures 
while doing a 

job 
Management 
commitment 

Pearson 
Corr. 

1 .068 .372** .219 -.095 -.203 

Sig. (2-
tailed)  .632 .007 .123 .504 .157 

N 
Workers’ 
knowledge 

Pearson 
Corr. 

.068 1 .659** -.078 -.450** -.270 

Sig. (2-
tailed) 

.632  .000 .577 .001 .053 

N 52 54 53 53 54 52 
Workers’ 
participation 

Pearson 
Corr. 

.372** .659** 1 .073 -.477** -.459** 

Sig. (2-
tailed) 

.007 .000  .609 .000 .001 

N 51 53 53 52 53 51 
Vitality Pearson 

Corr. 
.219 -.078 .073 1 .020 -.117 

Sig. (2-
tailed) 

.123 .577 .609  .888 .412 

N 
37. Over 
familiarity 
with the job, 
may mean I 
occasionally 
undertake 
unsafe work 
procedures 

Pearson 
Corr. 

-.095 -.450** -.477** .020 1 .315* 

Sig. (2-
tailed) 

.504 .001 .000 .888  .023 

N 52 54 53 53 54 52 

38. It is not 
always 
practical to 
follow all 
safety rules 
and 
procedures 
while doing a 
job 

Pearson 
Corr. 

-.203 -.270 -.459** -.117 .315* 1 

Sig. (2-
tailed) 

.157 .053 .001 .412 .023  

N 50 52 51 51 52 52 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

51 53 52 55 53 51 

52 52 51 51 52 50 



Appendix C
Tables showing statistical analyses for Phase 3 (comparing 51–60 and over 60 age groups) 
Table 1: Gender 

a. 0 cells (.0%) have expected count less than five. Minimum expected count is 11.94.

Table 2: Use of computer

Table 2a: Use of computer (hours recoded) 

a. 0 cells (.0%) have expected count less than five. The minimum expected count is 11.61.
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What is your gender? 
Age group 51–60, 61+ 

Total 51–60 60+ 
 Male Count 57 50 107 

% within age group 51–60, 61+ 71.3% 89.3% 78.7% 
Female Count 23 6 29 

% within age group 51–60, 61+ 28.8% 10.7% 21.3% 
Total Count 80 56 136 

% within age group 51–60, 61+ 100.0% 100.0% 100.0% 
Chi-square tests Value df Asymp. sig. (2-sided) Exact sig. (2-sided) Exact sig. (1-sided) 
Pearson chi-square 6.387a 1 .011   
Continuity correctionb 5.357 1 .021   
Likelihood ratio 6.834 1 .009   
Fisher's exact test    .012 .009 
Linear-by-linear association 6.340 1 .012   
N of valid cases 136     

 
 

 

  

In the last six months, in your job, how often have you used a computer (on 
average)? 

Age group 51–60, 61+ 
Total 51–60 60+ 

 Never Count 0 1 1 
% within age group 51–60, 61+ .0% 1.8% .7% 

Up to 1hr/day Count 1 2 3 
% within age group 51–60, 61+ 1.3% 3.6% 2.2% 

1–3 hr/day Count 11 13 24 
% within age group 51–60, 61+ 13.9% 23.2% 17.8% 

4–6 hr/day Count 39 26 65 
% within age group 51–60, 61+ 49.4% 46.4% 48.1% 

>6hr/day Count 28 14 42 
% within age group 51–60, 61+ 35.4% 25.0% 31.1% 

Total Count 79 56 135 
% within age group 51–60, 61+ 100.0% 100.0% 100.0% 

Chi-square tests Value df Asymp. sig. (2-sided) 
Pearson chi-square 4.993a 4 .288 
Likelihood ratio 5.330 4 .255 
Linear-by-linear association 4.484 1 .034 
N of valid cases 135   

 
 

 

  

In the last six months, in your job, how often have you used a computer (on 
average)? 

Age group 51–60, 61+ 
Total 51–60 60+ 

 Never Count 0 1 1 
% within age group 51–60, 61+ .0% 1.8% .7% 

Up to 1hr/day Count 1 2 3 
% within age group 51–60, 61+ 1.3% 3.6% 2.2% 

1–3 hr/day Count 11 13 24 
% within age group 51–60, 61+ 13.9% 23.2% 17.8% 

4–6 hr/day Count 39 26 65 
% within age group 51–60, 61+ 49.4% 46.4% 48.1% 

>6hr/day Count 28 14 42 
% within age group 51–60, 61+ 35.4% 25.0% 31.1% 

Total Count 79 56 135 
% within age group 51–60, 61+ 100.0% 100.0% 100.0% 

Chi-square tests Value df Asymp. sig. (2-sided) 
Pearson chi-square 4.993a 4 .288 
Likelihood ratio 5.330 4 .255 
Linear-by-linear association 4.484 1 .034 
N of valid cases 135   

 
 



Table 3: Eye strain

a. 0 cells (.0%) have expected count less than five. The minimum expected count is 24.66.
b. Computed only for a 2x2 table.

Table 4: Excess pressure to respond to e-mails

a. 0 cells (.0%) have expected count less than five. The minimum expected count is 23.14.

Table 5: Pressure from changing software/programs 

a. 0 cells (.0%) have expected count less than five. The minimum expected count is 23.81.
b. Computed only for a 2x2 table.
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Have you ever had eye strain after use of pc in your job? Age group 51–60, 61+ 
Total 51–60 60+ 

 Yes Count 43 16 59 
% within age group 51–60, 61+ 55.1% 28.6% 44.0% 

No Count 35 40 75 
% within age group 51–60, 61+ 44.9% 71.4% 56.0% 

Total Count 78 56 134 
% within age group 51–60, 61+ 100.0% 100.0% 100.0% 

Chi-square tests Value df 
Asymp. sig.  

(2-sided) 
Exact sig.  
(2-sided) 

Exact sig.  
(1-sided) 

Pearson chi-square 9.329a 1 .002   
Continuity correctionb 8.282 1 .004   
Likelihood ratio 9.533 1 .002   
Fisher's exact test    .003 .002 
Linear-by-linear association 9.259 1 .002   
N of valid cases 134     

  

 
 

  

 

 

 

 

 

 
 

Have you ever felt excess pressure from the need to respond to e-mails 
in your present job?  

Age group 51–60, 61+ 
Total 51–60 60+ 

 Yes Count 52 24 76 
% within age group 51–60, 61+ 65.8% 44.4% 57.1% 

No Count 27 30 57 
% within age group 51–60, 61+ 34.2% 55.6% 42.9% 

Total Count 79 54 133 
% within age group 51–60, 61+ 100.0% 100.0% 100.0% 

Chi-square tests Value df 
Asymp. sig.  

(2-sided) 
Exact sig.  
(2-sided) 

Exact sig.  
(1-sided) 

Pearson chi-square 5.986a 1 .014   
Continuity correctionb 5.145 1 .023   
Likelihood ratio 5.993 1 .014   
Fisher's exact test    .020 .012 
Linear-by-linear association 5.941 1 .015   
N of valid cases 133     

 
  

 

 

 

 

 

 
 

  

 
   

Have you felt pressure from changing software/programs? Age group 51–60, 61+ 
Total 51–60 60+ 

 Yes Count 41 17 58 
% within age group 51–60, 61+ 51.9% 30.9% 43.3% 

No Count 38 38 76 
% within age group 51–60, 61+ 48.1% 69.1% 56.7% 

Total Count 79 55 134 
% within age group 51–60, 61+ 100.0% 100.0% 100.0% 

Chi-square tests Value df 
Asymp. sig.  

(2-sided) 
Exact sig.  
(2-sided) 

Exact sig.  
(1-sided) 

Pearson chi-square 5.819a 1 .016   
Continuity correctionb 4.996 1 .025   
Likelihood ratio 5.914 1 .015   
Fisher's exact test    .021 .012 
Linear-by-linear association 5.776 1 .016   
N of valid cases 134     

 
 

 

 

 



Table 6: Change in job tasks over the last six months

a. 0 cells (.0%) have expected count less than five. The minimum expected count is 27.15.
b. Computed only for a 2x2 table.

Table 7: Greater stress from changes in job tasks

a. 0 cells (.0%) have expected count less than five. The minimum expected count is 11.88.
b. Computed only for a 2x2 table.

Table 8: Part-time or full-time work and age groups (51–60 and over 60)

a. 0 cells (.0%) have expected count less than five. The minimum expected count is 11.00.
b. Computed only for a 2x2 table.
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In the last six months, have job tasks changed in the business (for 
example, for customer focus)? 

Age group 51–60, 61+ 
Total 51–60 60+ 

 Yes Count 47 21 68 
% within age group 51–60, 61+ 61.8% 37.5% 51.5% 

No Count 29 35 64 
% within age group 51–60, 61+ 38.2% 62.5% 48.5% 

Total Count 76 56 132 
% within age group 51–60, 61+ 100.0% 100.0% 100.0% 

Chi-square tests Value df 
Asymp. sig.  

(2-sided) 
Exact sig.  
(2-sided) 

Exact sig.  
(1-sided) 

Pearson chi-square 7.649a 1 .006   
Continuity correctionb 6.705 1 .010   
Likelihood ratio 7.720 1 .005   
Fisher's exact test    .008 .005 
Linear-by-linear association 7.591 1 .006   
N of valid cases 132     

If YES to changed job tasks in the last six months, was greater stress an 
issue? 

Age group 51–60, 61+ 
Total 51–60 60+ 

 Yes Count 39 10 49 
% within age group 51–60, 61+ 72.2% 34.5% 59.0% 

No Count 15 19 34 
% within age group 51–60, 61+ 27.8% 65.5% 41.0% 

Total Count 54 29 83 
% within age group 51–60, 61+ 100.0% 100.0% 100.0% 

Chi-square tests Value df 
Asymp. sig.  

(2-sided) 
Exact sig.  
(2-sided) 

Exact sig.  
(1-sided) 

Pearson chi-square 11.112a 1 .001   
Continuity correctionb 9.606 1 .002   
Likelihood ratio 11.163 1 .001   
Fisher's exact test    .001 .001 
Linear-by-linear association 10.978 1 .001   
N of valid cases 83     

Do you work? 
Age group 51–60, 61+ 

Total 51–60 60+ 

 
Part-time Count 8 19 27 

% within age group 51–60, 61+ 10.0% 34.5% 20.0% 
Full-time Count 72 36 108 

% within age group 51–60, 61+ 90.0% 65.5% 80.0% 
Total Count 80 55 135 

% within age group 51–60, 61+ 100.0% 100.0% 100.0% 

Chi-square tests Value df 
Asymp. sig.  

(2-sided) Exact sig. (2-sided) 
Exact sig.  
(1-sided) 

Pearson chi-square 12.273a 1 .000   
Continuity correctionb 10.787 1 .001   
Likelihood ratio 12.191 1 .000   
Fisher's exact test    .001 .001 
Linear-by-linear 
association 

12.182 1 .000   

N of valid cases 135     



Table 9: Hours worked per week and age groups (51–60 and over 60)

a. 0 cells (.0%) have expected count less than five. The minimum expected count is 8.10.
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Hours worked per week recoded  
Age group 51–60, 61+ 

Total 51–60 60+ 
 Up to 20 hrs/wk Count 4 15 19 

% within age group 51–60, 61+ 5.4% 27.3% 14.7% 
21–40 hrs/wk Count 41 24 65 

% within age group 51–60, 61+ 55.4% 43.6% 50.4% 
>40 hrs/wk Count 29 16 45 

% within age group 51–60, 61+ 39.2% 29.1% 34.9% 
Total Count 74 55 129 

% within age group 51–60, 61+ 100.0% 100.0% 100.0% 
Chi-square tests Value df Asymp. sig. (2-sided) 

Pearson chi-square 12.033a 2 .002 
Likelihood ratio 12.282 2 .002 
Linear-by-linear association 7.023 1 .008 
N of valid cases 129   

  
 



Appendix D: List of journal articles and conference presentations reporting
on this project’s findings

Journal articles
Farrow A and Reynolds F. Health and safety issues associated with working beyond age 60: a
systematic literature review, Occupational Medicine 2012: 62; 4–11.

Reynolds F and Farrow A. Working beyond 65: A qualitative study of perceived hazards and
discomforts at work. Accepted by Work: A Journal for Prevention, Assessment and Rehabilitation.

Reynolds F, Farrow A and Blank A. ‘Otherwise it would be nothing but cruises’: Exploring the
subjective benefits of working beyond 65. Accepted by International Journal of Ageing and Later
Life. 

Conference presentations
Reynolds F and Farrow A. Post-retirement age workers’ experiences of health and safety at work: a
qualitative study: Occupational Psychology Conference, Stratford-on-Avon, organised by the British
Psychological Society Division of Occupational Psychology, 12–14 January 2011.

Reynolds F and Farrow A. Staking a place in wider society: A qualitative study of the meanings of
continuing employment among people working into their 7th and 8th decades: New Cultures of
Ageing Conference, Brunel University, 8–9 April 2011.

Reynolds F and Farrow A. Why do people work beyond 70 years of age? A qualitative study: BPS
Health Psychology Conference, Southampton University, 15–16 September 2011. 

Farrow A, Reynolds F and Shah SS. Ageing and health and safety: Society of Occupational Medicine,
Annual Scientific Meeting, 18–21 June 2012.
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Promoting a
positive culture
A guide to health and safety culture



IOSH publishes a range of free

technical guidance. Our

guidance literature is designed

to support and inform

members and motivate and

influence health and safety

stakeholders.

Promoting a positive culture – a
guide to health and safety culture
This guide provides an overview of the
principles of a positive safety culture
and looks at improving safety culture
and behaviour through leadership and
worker involvement. It provides some
indicators of a positive safety culture
and outlines ways of improving safety
culture, as well as describing some of
the elements needed to develop a
positive culture. 

The guide includes case studies as
examples of how safety cultures can be
improved and what can be achieved
with a positive safety culture. 

This guide refers to UK law, statistics
and examples. The general principles
and advice apply outside the UK, but if
you’re reading this in a non-UK
context, you should be aware of
possible differences and may need to
use data from your own country.

If you have any comments or questions
about this guide, please contact
Research and Information Services at
IOSH:
- t +44 (0)116 257 3100
- researchandinformation@iosh.co.uk

PDF versions of this and other guides
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freeguides.

Our materials are reviewed at least
once every three years. This document
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It’s now generally recognised that
health and safety management should
embrace – in a holistic way – the
interactions between the working
environment, equipment, systems and
procedures, and the people in the
organisation.

Effective risk management depends
partly on the behaviour of individuals
in an organisation. A significant
number of accidents can be traced to
unsafe behaviours. Poorly designed
equipment or operations, poor systems
and poor working conditions can all
encourage unsafe behaviours, but
these behaviours are not inevitable. An
organisation’s attitudes and values
regarding safe working are important
factors that influence its approach to
work and ultimately its health and
safety performance. Put another way,
it’s not enough to provide safe
equipment, systems and procedures if
the culture doesn’t encourage healthy
and safe working. 

Safety culture has been defined1 as
consisting of shared values (what is
important) and beliefs (how things
work) that interact with an
organisation’s structure and control
systems to produce behavioural
standards (the way we do things round
here). A poor health and safety culture
is likely to lead to weaknesses due to
problems at the person–work interface
– perhaps because of poor training or
communication. 

A poor culture encourages an
atmosphere where not complying with
safe working practices is acceptable,
and it doesn’t help the organisation to
take effective action to solve health
and safety problems. Quite often,
organisations that have a poor safety
culture can have the same underlying
attitude to all process and procedures.
This can result in poor product quality
and financial control as well as poor
health and safety.2

The challenge is how to have a positive
influence on an organisation’s health
and safety culture. It’s hard to change
the attitudes and beliefs of a workforce
by direct persuasion, but by acting
safely workers can start to think safely.3

This belief has led to the development
of ‘behavioural safety’ approaches.
Remember that culture often develops
slowly, and that fundamental change
requires time. 

Health and safety professionals must
aim to apply current thinking in a
practical way to achieve healthier and
safer working environments. This IOSH
guide offers some pointers to healthier
and safer working by describing some
aspects of a good health and safety
culture and suggesting some steps that
you and your organisation can take to
improve it. 

Although many of the references in
this guide concentrate on ‘safety’
rather than ‘health’ cultures, the
lessons are equally applicable to issues
of workplace health. Indeed, because
the links between poor workplace
practices and resulting ill health can be
less clear and enforceable than those
relating to poor safety conditions and
resulting injuries, the cultural issues
linked to work-related health are
arguably even more important than
those affecting workplace safety. 

1 Overview
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Working 
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Figure 1: Health and safety risk management: managing the risks
associated with interactions between the working environment, the
management systems, the organisation and its people



A culture is a way of doing things that
is shared, taught or copied. Everyone in
a particular culture tends to do things
in a similar way, which they would
consider to be the norm. Therefore, an
organisation’s safety culture consists of
its shared working practices, its
tendency to accept or tolerate risk,
how it controls hazards and how it
deals with accidents and near misses.3,4

Safety culture can also be described as
a combination of how people feel
about safety (the safety climate), what
they actually do and the policies and
procedures the organisation has.5

A positive safety culture has three key
elements:6

- working practices and rules for
effectively controlling hazards

- a positive attitude towards risk
management and compliance with
the control processes

- the capacity to learn from
accidents, near misses and safety
performance indicators and bring
about continual improvement.

An organisation can develop standard
safe working practices that comply with
the law and best practice. It can also
create a positive attitude to compliance
by making sure that senior managers
lead from the front on this. But for
these two elements to work effectively,
the organisation needs to learn from
what’s happening in the workplace.
Only by being aware of and analysing
accidents and near misses is it possible
to develop suitable improvements to
safe working practices. 

Organisations also need credible and
honest safety inspections and reports
so that managers know where they
need to concentrate their efforts. It’s
important to include near misses in this
analysis, as many organisations have
levels of reported injuries and ill health

that are too low to be used as a basis
for an improvement plan. 

A prerequisite for a positive safety
culture is good information. In order for
the information to flow, the workforce
needs to be willing to participate and
be prepared to report their mistakes,
near misses and accidents.

This willingness will depend on how
the organisation investigates incidents
and how it handles blame. A blame
culture – one that looks to blame and
punish people when things go wrong –
will encourage very little reporting. On
the other hand, a completely no-blame
culture – one that allows all mistakes or
errors to go unpunished, including
those that are reckless or negligent – is
not really feasible either, and probably
won’t be acceptable to the
organisation or to individual workers. 

Therefore, the best safety culture will
be based on a fair allocation of
responsibility.7 In this kind of culture,
all but the most reckless health and
safety failures can be reported without
fear of retribution. You should
encourage or even reward reporting.
For this to happen, you’ll need to draw
a clear line between acceptable and
unacceptable, reckless behaviour. It’s
important that if you do have to
attribute blame, this doesn’t
undermine the reporting culture. In
order to be transparent about
attributing blame, some organisations
use a substitution test8 to help decide
whether an incident was due to
unacceptable or reckless behaviour. 

In a substitution test, a small group of
employees who weren’t involved in the
incident are given information about
the incident and what led up to it, and
are asked to discuss it. If this group of
people decide that they’d have done
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the same as the person involved in the
incident, this may indicate that it’s not
appropriate to allocate blame. It may
be better to look at redesigning a
process or giving staff more training.
On the other hand, if the test group
decides that they’d have done things
differently, you may need to consider
whether what happened was a
deliberate or negligent act, and
whether some sort of blame or
punishment is appropriate.

One way of identifying where you may
need to improve your organisation’s
health and safety culture is to assess
your current safety climate.* Safety
climate surveys describe an
organisation’s culture using factors
such as:
- the degree of leadership in health

and safety and the commitment to
healthy and safe working that is
demonstrated by senior managers
(eg visibility and close contact with
the ‘shop floor’)

- how much employees know and
communicate about health and
safety, how committed they are,
and how reliably they attend health
and safety training sessions

- the extent to which different levels
of the workforce are involved in the
health and safety improvement
process

- the responsibility which employees
show for their own and other
people’s health and safety

- the degree of tolerance of risk-
taking behaviour

- how well good health and safety
performance is measured and
reinforced

- the arrangements for periodic
reviews of health and safety culture
and for implementing improvement
plans.

* The distinction between ‘climate’ and ‘culture’ is significant. The former embraces perceptions, attitudes and beliefs about risk and safety, is
typically measured using questionnaires, and provides a ‘snapshot’ of the current state of safety. The latter is more complex and long-lasting, and
reflects more fundamental values.9



By looking at these factors, it’s possible
to build a picture of an organisation
and understand how it can improve its
health and safety culture.

You can also judge health and safety
climate by using questionnaires.10

Where possible, you should use this
kind of self-reported information
alongside observations of behaviour
and data gathered in workshops and
focus groups, as these provide the
richer picture which is needed to
understand the underlying reasons
behind behaviours. You can then use
the outputs of these assessments to:
- raise awareness of health and safety
- judge the organisation’s current

attitudes towards health and safety
- pinpoint areas that need attention 
- assess whether the organisation is

ready for a behavioural safety
programme

- provide a baseline that you can
measure progress against.

Safety climate surveys have been
carried out in a number of industries,
including offshore11 and nuclear.12 The
UK government has produced a
generic Health and Safety Climate
Survey Tool,13 as well as a construction

industry-specific tool,14 as part of its
‘Constructing excellence’ campaign. If
you’re planning to assess your
organisation’s safety culture, you
should also always ask the opinion of
the employees.12 The action plan that
follows can be focused on
organisational changes, training
programmes or behavioural safety, and
the survey will help organisations to
target  resources where they are
needed (see case studies on pages 06,
07, 09 and 10).

Health and safety culture change is not
achieved quickly, and plans to improve
an existing culture should take into
account that it will have evolved over a
long period. A culture change
programme is also very unlikely to
succeed unless senior managers are
committed to leading the change. If
you try to change a culture too quickly,
you may just generate resistance to it.
It’s true that the direction of a culture
often comes from senior managers, but
it’s important not to overlook
influential people on the ‘shop floor’.
These can be key people to engage in
improving a safety culture. You might
even be able to persuade them to
become safety champions. 

An important ingredient of plans to
promote a positive health and safety
culture is ‘organisational learning’ – the
process of involving staff who learn to
change their ways of thinking and
acting as a result of sharing experience
and addressing shared problems.
Mutual trust and confidence between
managers and workers are needed for
a strong health and safety culture to
develop, and it’s vital that managers at
all levels accept that health and safety
is a line management responsibility. 

A review of behaviour modification
programmes has shown that change
programmes which succeed at one
location can fail at another.15 The
factors that increase or decrease the
chance of success have been identified
and can be linked to the existing
culture of the organisation. There’s a
‘maturity’ model for culture16 that can
help you choose and implement the
right behavioural interventions for your
organisation. Figure 2 shows the five
stages of this model. 
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Safety Culture Maturity is a registered trademark of The Keil Centre Ltd
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The Health and Safety Executive (HSE) contacted three
organisations that had used its generic Health and Safety
Climate Survey Tool (CST) to obtain feedback. A nuclear
fuels manufacturer reported that, in order to obtain a
higher response rate, it had:
- programmed the work to make sure the schedule was

achievable and it could report the results quickly
- publicised what it was doing and why, and set targets

for response rates
- encouraged employees to complete the survey in work

time and sent a letter with the CST reminding
employees why it was being used

- guaranteed that responses would be treated
anonymously and individual respondents wouldn’t be
identified

- gave respondents envelopes addressed to the
contractor carrying out the data analysis, again to
ensure anonymity

- created safety events to reinforce the reason for the
CST and issued the survey immediately afterwards.

The company reported that the CST was extremely helpful
in identifying gaps in health and safety arrangements
and/or risk control, and that it had responded to these. 

For example, the company:
- devised a training programme for supervisors after the

CST showed that they weren’t clear about their role in
health and safety issues

- established teams to review instructions and
procedures after the CST helped to identify that these
were too technical and not appropriate. Work teams
participated in safety-related activities and a sense of
pride was created when simplified procedures were
accepted and used as a template across the site. These
teams also perceived managers as being committed to
working together to improve safety and also that
action was being taken as a result of the CST

- set up a site-wide ‘learning from experience’ database,
which helped to communicate lessons learned from
near misses or other safety-related activities

- committed itself to continuing to respond to issues
raised by the CST

- reviewed the near-miss reporting system to ensure
consistency across the site. The new system
encouraged employees to report near misses in a ‘no-
blame’ context and to take action as a result. Near
misses are now regularly discussed at safety
improvement team meetings.

Source: Evaluating the effectiveness of the Health and Safety
Executive’s Health and Safety Climate Survey Tool17

Case study 1
Using the Health and Safety Climate Survey Tool
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Case study 2
CHEP – a win–win situation
CHEP is the global leader in pallet and container pooling
solutions, operating in 46 countries. It handles over 3
million equipment movements every day, and serves
345,000 customers. CHEP offers pallet and container
supply chain logistics for the consumer goods, fresh
produce, meat, home improvement, beverage, raw
materials, petrochemical and automotive industries. Across
Europe, it employs 2,800 people, with 1,500 in 12 sites in
the UK and Ireland.

Around six years ago, CHEP UK’s approach to health and
safety in a sector heavily dependent on manual work was
less formal. As Hugh Kempton, Health and Safety
Manager at CHEP and an IOSH member, explains: “We
thought we were doing OK, but when we benchmarked
the company against others in the industry we realised
that we shouldn’t be complacent.” Lost-time incidents
were running at about 30 a year, and near-miss reporting
wasn’t even on the radar.

The starting point for CHEP UK was an initiative
introduced by its Australian parent company, Brambles,
known as the ‘Zero harm journey’. The challenge was to
turn the scheme into a practical, workable tool for
European operations.

The company quickly realised that the new initiative had
to genuinely involve workers on the ground if it was to be
successful. It was also important to make it clear that the
initiative was here to stay, and that it wasn’t just a ‘flash in
the pan’.

The team started by focusing on frontline statistics – lost-
time incidents. Hugh and his colleagues introduced a new
standard operating procedure across all European sites and
worked hard to make sure that all incidents were
reviewed, and that the root causes were identified, with
clear close-outs. Before the new scheme was launched,
the company had a tendency to accept incidents at face
value, but under the ‘Zero harm’ regime, each one was
investigated properly and where things didn’t seem right,
they were challenged. One side effect was that
‘mischievous claims’ were brought firmly under control. In
five years, lost-time incidents in UK and Ireland operations
went from an average 30 a year to just one a year. 

The team turned its attention to the next level down, in
terms of severity: ‘modified duty’ and ‘medical treatment’
incidents. This was followed by a new action plan for near
misses. Five years ago, reported near misses were at zero.
Now they are in the thousands, not because more are
happening, but because operational teams understand
that by reporting what’s happened, they can help
managers to help them prevent things going wrong again.

Better communication was vital too. Sharing information on
incidents, close-outs and corrective actions across Europe
meant that improvements came thick and fast. The attitude
was, plant to plant, ‘This won’t happen on my patch.’ 

The programme has seen culture improvements across the
board. Absenteeism at the company was above the
industry average, at between 5.5 and 7 per cent. Now it’s
around 2 per cent. This alone has delivered obvious
savings, with a cut in the bill for drafting in temporary
workers to cover absent staff. Motivation is far healthier
too. Earlier this year, CHEP introduced ‘kaizen’, the
Japanese continuous improvement philosophy, and has
seen thousands of ideas coming in. 

Hugh Kempton puts the initiative’s success down to
consistent controls, and changing the culture gradually,
taking things one step at a time and making sure that
new developments are bedded in before moving on to the
next one. “Great buy-in at shop floor level is essential, as
is senior support. Our Vice-President at the time
completely supported the programme and banged the
drum at European level. He took away the barriers.”

Hugh Kempton estimates that cash savings have run well
into hundreds of thousands of pounds. The initiative has
had a positive impact on areas beyond health and safety,
including “massively improved” retention, motivation,
productivity and quality. The cost of implementing the
programme has been minimal – there was no budget
allocated, with the team expected to finance it from plant
operations budgets.

Source: IOSH Li£e Savings campaign – www.iosh.co.uk/lifesavings

http://www.iosh.co.uk/lifesavings


The maturity model mentioned above
can be combined with the principles of
total quality management to build a
safety culture change process (see
Figure 3), based on:
- assessing the current level of

maturity
- developing a plan to move to the

next level
- implementing the plan
- monitoring the implementation 
- re-assessing the level of maturity to

evaluate success and identify more
actions.

Information from health and safety
climate surveys and structured
interviews can be used to identify the
current level of health and safety
maturity, and can then help in
choosing an appropriate intervention,
such as a health and safety leadership
or behaviour modification programme.
There’s guidance on appropriate
interventions in ‘Changing minds’,18

along with learning points from several
behavioural initiatives. 
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Figure 3: Safety culture change process
Source: Changing minds18



IOSH believes that health and safety
professionals need to recognise that a
good health and safety culture is an
important part of improving the health
and safety performance of the
organisations they advise. They also
need to appreciate the characteristics
and benefits of a sound health and
safety culture (see case studies on pages
06, 07, 10 and below). Establishing
open reporting of incidents, near misses
and concerns, coupled with the concept
of ‘fair blame’, is crucial to achieving a
positive culture. 

Regularly measuring the health and
safety climate of your organisation can
yield useful results, allowing you to
target resources appropriately. Such

climate surveys aren’t a substitute for
other performance measures and
audits, but are a useful complement. 

IOSH recommends that employers
should:
- find out what their managers and

employees actually believe about
health and safety, and make clear
what’s expected of them in terms of
health and safety values, beliefs,
attitudes and practices

- consider the most appropriate
interventions to address any
differences between expectations
and reality in the organisation’s
health and safety culture.
Organisations need to find the right
balance between decree,

prescription, ‘organisational
learning’ and joint goal-setting, as
well as acknowledging the time that
it’s likely to take to achieve
measurable and permanent change
in the health and safety culture

- take account of the influence of
health and safety cultural factors
when assessing the effectiveness of
their health and safety management
arrangements.19 This is particularly
important when auditing formal
health and safety management
systems – the system may look
robust on paper, but it’s what actually
happens in practice that determines
health and safety results.20
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3 IOSH guidance

Case study 3
Partnership working to improve health and safety culture
In a drive to reduce the number of workplace injuries,
illnesses and unsafe behaviours, a gas utilities group
incorporated its health and safety strategy into the overall
business management plan. As well as establishing a
‘partnership approach’ involving employees and safety
representatives, the company:
- updated staff each month on issues and improvements

using photos and videos
- made sure that a manager and safety representative

investigated lost-time injuries on the day of the
incident, and that any lessons learned were quickly
communicated to staff

- defined the role and responsibilities of line managers
and supported them through a staff performance
review process and safety management training

- set up a hotline for staff to make it easier for them to
report incidents and hazards 

- included health and safety on the agenda of all
management meetings, and held frequent meetings
between safety advisers, safety representatives and
managers

- involved safety representatives in joint meetings,
communications, training, investigations and
inspections

- made sure that directors supported the scheme
through good communication, attending management
meetings and meeting staff members.

Major expenses invested in the process included £2.5
million for a ‘safety charity challenge’, where donations
were made to charity when employees spotted and
eliminated workplace hazards. The company also spent
£600,000 on safety management and behaviour training.
As a result, the company saw:
- an improved safety culture – including ownership at all

levels, with commitment and competence to improve
- a reduction in accidents, incidents and injuries of over

80 per cent; lost-time injuries reduced from 35.5 per
1,000 staff to 6.6 over five years

- improved incident investigation and procedures to help
prevent incidents happening again

- increased reporting and resolution of hazards and near
misses 

- a saving of around £4.5 million over four years through
reduced lost-time injury rates, including costs from lost
production, investigation and civil claims 

- staff develop their health and safety leadership skills,
which are transferable to other business performance
areas 

- a boost to staff morale and pride as a result of
acknowledging their performance

- an improved reputation with stakeholders.

Source: HSE case study – www.hse.gov.uk/business/casestudy/transco.htm

http://www.hse.gov.uk/business/casestudy/transco.htm
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Case study 4
Health and safety training and communicating information
A company in the electricity, gas and water industry
described how it was training managers through ‘Safe and
unsafe act’ (SUSA) discussions, facilitated by external
consultants. One health and safety manager outlined how
training line managers was backed up by basic behavioural
safety training for staff:

“All our managers are trained in the SUSA technique now…
But we’re also putting every single one of our operators
through a mini-SUSA… as well, so they can start to
understand what… the manager is talking about when he’s
got this little blue book out and he starts to talk to them.”

Another organisation also reported employing outside
consultants. This company wanted external help to introduce
a behavioural safety approach as a way to change culture. A
senior manager from a construction company said:

“We’re dealing with a company at the moment… and
they have a different approach to health and safety.
Rather than a policing aspect, it is changing culture,
where they’ve done a lot of work on oil rigs, and had a
lot of success where if something has gone wrong, you
go out and meet people on the job and rather than
giving them a bashing if they’re doing something wrong,
finding out why they’re doing wrong. It’s basically a

different approach, so we’re actively dealing with
[outside consultants] at the moment, who are specialists
in that sort of field. So it’s culture-based, trying to get a
step change in culture.”

A different approach to behavioural safety was
demonstrated by a medium-sized manufacturing company.
This example highlights how a focus on behavioural safety
techniques doesn’t necessarily require expensive external
consultants. The company described its process of staff
observation by in-house assessors – trained in behavioural
safety – to identify ‘unsafe behaviours’ before they
become ‘unsafe acts’:

“We’ve been running the behavioural safety process now
since 2000… The reason why is that our health and safety
performance went through a little bit of a shaky patch for
a year or two and we realised that you can have
procedures and systems but you also need to be doing
other things. And the processes are very proactive – you’re
actually watching people doing jobs and giving feedback.
So, you’re watching them do things before there’s any
chance of getting hurt, really. If you think about accident
investigation and near-miss reporting, they’re things that
you do after the event. The observations of behaviour are
while people are doing tasks normally.” 

Source: The impact of health and safety management
on organisations and their staff21
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Reporting
performance
Guidance on including health and safety
performance in annual reports



IOSH publishes a range of free

technical guidance. Our

guidance literature is designed

to support and inform

members and motivate and

influence health and safety

stakeholders.

Reporting performance – guidance
on including health and safety
performance in annual reports
This guidance is aimed at occupational
safety and health (OSH) professionals,
and others responsible for internal and
public reporting of organisations’
health and safety performance. 

Annual reports are a vehicle for
organisations to describe their risk
profile and performance in managing
significant risks, including health and
safety risks. As an incentive for
continual improvement, we recommend
that all organisations include a
summary of their health and safety
performance results in their annual
report. This is already a UK government
recommendation for public bodies. 

This guide outlines three standards of
reporting. For each of the standards,
there’s a common basis:
- data on annual outcomes (accidents

and ill health, lost time and
incidents)

- an analysis of the data against targets
- an indication of the priorities for the

coming year (programme for
continual improvement).

If you have any comments or questions
about this guide please contact Research
and Information Services at IOSH:
- t +44 (0)116 257 3100
- researchandinformation@iosh.co.uk

PDF versions of this and other guides
are available at www.iosh.co.uk/
freeguides.

Our materials are reviewed at least
once every three years. This document
was last reviewed and revised in 
August 2014.

http://www.iosh.co.uk/freeguides
http://www.iosh.co.uk/freeguides
mailto:researchandinformation@iosh.co.uk


The law requires employers to monitor
and review arrangements for managing
occupational safety and health (OSH)
risks, but there’s no requirement for an
organisation to include OSH in their
published reports. However, many
organisations report internally on OSH,
for example by producing statistics on
accidents, incidents and ill health, but
don’t include it in their annual reports.

Enhanced, external OSH performance
reporting is considered to be good
practice, and helps demonstrate
commitment to continual improvement
and transparency to stakeholders.

If your company is not reporting on
health and safety performance at the
moment, it is worth suggesting a
phased implementation. For example, in
the first year, this might consist of a
short overview paragraph in the annual
report, referencing the internal health
and safety report. In the following years,
there could be a fuller inclusion and
progress towards a basic Level 3 report.

The ultimate goal is that all organisations
should aspire to Level 3 reporting, either
as a standalone document or as part of
a wider corporate social responsibility
(CSR) report.
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1 Overview

Reporting can be divided into three
levels:
- Level 1 ‘Minimal’ health and

safety reports – these should be
issued by all organisations. Typically,
findings are compiled by directors
(trustees for a charity) and presented
in a section of the annual report.

- Level 2 ‘Comprehensive’ internal
health and safety reports – these
will be developed as organisations
increasingly accept the business
case for good health and safety
performance, rather than viewing it
purely as a compliance issue.

- Level 3 ‘External’ health and
safety reports – these will be
issued by organisations that value
their public image and accept that
dialogue with external stakeholders
is a key component in their long
term sustainability. 



Level 1 – ‘Minimal’ health and
safety reports
These are expected from all
organisations, including reports of zero
accidents and incidents, where
applicable. You should compile data for
all work activities, including direct
employees, other employees (such as
contractors) and members of the public.
The following is the minimum that you
should include in your annual report:
- Workplace injuries and ill health,

subdivided, where appropriate, into
fatalities plus major injuries and
lost-time events.1 For most
organisations, it’s best to present
the data as rates, rather than
absolute numbers. This helps with
comparing against previous
performance, long term targets,
sector or national averages and so
on. So that the information is clear
to non-specialists, we recommend
that injury rates and days lost are
quoted per 100 workers (full-time
equivalents for organisations with
part-time employees). Very few
organisations now have systems for
measuring total hours worked, but
if you have this data, 100 full-time
employees work approximately
200,000 hours per year. If fatalities
occur, the rate is most easily
understood if you calculate it per
10,000 workers.

- Total days lost per 100 workers. This
provides a measure of both the
severity of the injury or ill health, and
the effectiveness of rehabilitation.

- A comparison with any long term
organisational or national targets.
It’s good practice to aim for
continual improvement, but
remember that, in smaller
organisations, a single serious injury
or fatality in a particular year can
represent a very high rate, so longer
term trends are also important. For
UK-based organisations, national
targets include the relevant national
or sector targets outlined in
Revitalising health and safety 2 and
Securing health together.3

Alternatively, the organisation can
sign up to the pledge on the Health

and Safety Executive (HSE) website,
which is part of its latest strategy,
Be part of the solution.4

- All other significant health and
safety-related events. These may be
positive (for example awards won,
extended accident-free periods) or
negative (including statutory notices
received, convictions, fines paid,
insurance claims settled greater
than, say, £50,000 or 0.1 per cent
of turnover).

- An indication of the priorities for
health and safety management
improvements and performance
targets in the coming year.

Level 2 – ‘Comprehensive’
internal health and safety
reports
Reports typically include both results
statistics and other performance
indicators, with an analysis of relevant
trends and a commentary that covers
health and safety performance more
anecdotally. Annual reports for internal
stakeholders may have significantly
different contents from public reports,
although the growing trend for
external stakeholders to expect
transparency from organisations means
that such distinctions may be
increasingly difficult to justify.

Statistics and performance
indicators
Organisations that are committed to
achieving high standards of
occupational safety and health find
that mere numerical reporting of
significant failures and comparing long
term targets, as in a Level 1 report,
doesn’t provide the information they
need to drive improvements. To do
this, they need other data, including a
systematic analysis of the root causes
of injuries, ill health and damage. Level
2 reports will therefore build on the
data in Level 1 reports by analysing the
causes of major health and safety
incidents, together with a commentary
on key results from internal
inspections, audits and external
inspections/verification. The detail
appropriate for the report will vary

according to the size of the
organisation. For large organisations,
an overall summary report should be
compiled from more detailed reports
that cover each operating site,
subsidiary company and so on.
The Level 1 statistical summary of
health and safety results (lagging
indicators, all of which represent
failures), must be supplemented by
other measurements which provide
positive assurance that good practices
aimed at preventing injuries and
incidents are implemented (leading
indicators), together with an analysis of
trends in these indicators in relation to
long term goals. You can use a wide
variety of indicators, but it can be
difficult to find ones that apply across a
whole organisation, except in very
small organisations. It may be helpful
to use a form of health and safety
‘balanced scorecard’ to summarise your
results, because relying on a single
indicator is unlikely to drive
improvement in all areas.

The HSE has published a collection of
measurement options5 that have a
wide application. The following
indicators are examples that could be
used to help drive improvements
within smaller organisations. Some are
possibly too detailed for including in
annual reports, but may help with
planning and managing improvements
for local work groups and smaller
workplaces. These include:
- evidence of management

commitment, for example the
number of board-level workplace
visits, inspections or committees that
have a health and safety theme

- the average number of health and
safety training days per employee,
or the percentage of people who
hold a recognised standard, for
example a Scottish/National
Vocational Qualification or a ‘safety
passport’

- evidence of workers’ involvement,
such as via observation schemes
and reporting

- measurements of health and safety
culture
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2 Definitions



- percentage of risk assessments
completed or reviewed

- health and safety inspections and
audits completed versus target

- percentage of completed actions
from audits and inspections,
including regulatory inspections

- percentage of safety-critical
maintenance, inspections and tests
that have been completed on
schedule

- emergency response drills and
exercises held

- where injury rates are very low,
using lower-severity but more
statistically meaningful injury/illness
criteria, such as medical treatment
injuries or total days lost

- the number of new occupational ill
health cases, total days lost and
any ill health retirements

- the insured and estimated
uninsured costs of accidents, major
damage and other events

- near-miss events with major
potential for loss.

Health and safety commentary
The health and safety commentary can
cover such topics as:
- the health and safety policy and

implementation arrangements,
including board responsibilities and
professional resources available to
provide health and safety advice

- the main occupational safety and
health hazards associated with the
organisation’s business, provisions
for risk assessment, and assurance
that control measures are suitable
and effective

- whether the health and safety
management system is based on a
recognised standard, current
improvement priorities and plans

- arrangements for auditing the
health and safety management
system, including any external
auditing or verification

- arrangements to promote workers’
rehabilitation after an injury or illness,
and an indication of their success

- the extent of employees’
involvement in health and safety
management processes, including

new hazards, work processes, and
accident and ill health investigations

- training provided, including for
executives and other senior
employees

- causes of the most serious accidents
and episodes of ill health, together
with actions taken to prevent
recurrence

- how the health and safety
performance of contractors and
suppliers is managed and assured

- occupational road risk and other
travel risks

- activities involving key external
stakeholders, for example
customers, neighbours, non-
governmental organisations

- whether the reported performance
data have been verified by an
independent body, employees’
safety representatives or a
committee.

Level 3 – ‘External’ health and
safety reports
Organisations should plan their ‘external’
health and safety report in the context
of overall CSR reporting. The Global
Reporting Initiative (GRI),6 an increasingly
influential body, issues guidelines for
public CSR reporting. The health and
safety of employees, including
subcontractors, is but one reporting area
of more than 120 recommended in the
current GRI guidelines. This IOSH
guidance does not cover these other
areas in detail, but the good practice
recommended for health and safety
reporting is consistent with the wider
issues covered in the GRI guidelines.
Smaller organisations and those
operating solely in a developed nation
such as the UK may find that the
minimum standards expected in global
CSR reporting have little relevance to
their operations, so that the commentary
in their public reports is likely to consist
mainly of a high level summary of their
internal (Level 2) report.

CSR reporting processes typically
include verifying all internally
generated data, thereby increasing
their external credibility. 
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Level 3 reports should include an
assurance that health and safety risks
are appropriately included in
governance processes, and meet any
national mandatory (or voluntary)
codes for organisational risk
management.

Key areas affecting health and safety in
‘current best practice’ external CSR
reporting standards include
demonstrating compliance with
recognised global, international or
national standards for:
- board-level responsibilities and

assurance or verification processes
- extending the health and safety

policy to cover joint ventures,
contractors, partners and the supply
chain

- relevant international codes, notably
those issued by the International
Labour Organization in relation to:
- recording and notifying

occupational accidents and
diseases

- occupational health
management

- HIV/AIDS
- human rights (eg child labour,

freedom of association/
collective bargaining, forced
labour), including via the supply
chain

- implementing joint health and
safety committees and other means
of workplace consultation and
involvement

- training – for all levels and
categories of employee

- monitoring and assuring customers’
or consumers’ health and safety.

As well as this assurance about
complying with recognised standards,
it’s likely there will be a wider
commentary that covers commitment to
high standards via policy statements,
short and long term improvement
targets, the use of formal management
systems, employees’ involvement, and
so on, together with a recognition of
any notable achievements and business
impacts of any major accidents.



1 Health and Safety Executive. A guide
to the Reporting of Injuries, Diseases
and Dangerous Occurrences
Regulations 1995. L73. HSE Books,
2008. www.hse.gov.uk/pubns/
books/l73.htm.

2 Health and Safety Executive.
Revitalising health and safety strategy
statement. 2000.
www.hse.gov.uk/revitalising/
strategy.pdf.

3 Health and Safety Executive.
Securing health together. MISC225.
Sudbury: HSE Books, 2000.
www.hse.gov.uk/sh2/
sh2strategy.pdf.

4 Health and Safety Executive. The
health and safety of Great Britain –
Be part of the solution.
www.hse.gov.uk/strategy/
pledge.htm.

5 Health and Safety Executive. Guide
to measuring health and safety
performance. 2001.
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6 Global Reporting Initiative.
Sustainability reporting guidelines on
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Netherlands: GRI, 2006.
www.globalreporting.org.
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Safety without
borders
Keeping your staff healthy and safe abroad



IOSH publishes a range of free

technical guidance. Our

guidance literature is designed

to support and inform

members and motivate and

influence health and safety

stakeholders.

Safety without borders – keeping
your staff healthy and safe abroad
This guide will help you manage the
health, safety and welfare issues your
staff may face when they’re posted
abroad or travel on business trips.

As well as covering the preparations
you need to make as the employer,
Safety without borders includes
checklists for your staff to use before
and during their trip.

This guide refers to working and
travelling in a range of countries. You
should be aware of the legal
requirements and systems of the
countries your employees are likely to
be sent to.

If you have any comments or questions
about this guide, please contact
Research and Information Services at
IOSH:
- t +44 (0)116 257 3100
- researchandinformation@iosh.co.uk

PDF versions of this and other guides
are available at www.iosh.co.uk/
freeguides.

Our materials are reviewed at least
once every three years. This document
was last reviewed and revised in
August 2014.
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Globalisation and the search for new
business opportunities are encouraging
many organisations to send more and
more staff abroad on business. This
guide covers some of the issues that
you need to consider, whether you’re
sending staff on short business trips or
posting them overseas for longer
periods. It also gives some useful
contacts that can help you manage the
health and safety of staff while they’re
away. 

Getting health and safety right won’t
just protect your staff while they’re
travelling, either. It can also make a
difference to your organisation’s
profitability – for example, by reducing
downtime and losses. Reputation is
vital in international markets, as well,
so how you look after your staff while
they’re in other countries is doubly
important.

For more on how you can use health
and safety to drive down losses, boost
productivity and build your reputation,
take a look at IOSH’s Li£e Savings
campaign at www.iosh.co.uk/
lifesavings. 

Good health and safety often goes
hand in hand with good quality, too.
Organisations with poor health and
safety records often find that quality
suffers* – basically, if they’re willing to
take shortcuts in one area, they
probably will in others. On the other
hand, if your staff are healthy and safe
while working abroad, they’ll also be
well placed to produce top quality
work.

If you’re planning to expand your
organisation’s operations into another
country, there’s a lot to consider.
Creating and satisfying a demand for
your products or services is just the
beginning – you need to manage the
safety of your staff and your assets
abroad. Issues facing safety
practitioners or the people they’re
advising include:
- deciding whether staff need to be

posted abroad and, if so, how
many

- learning how best to travel to the
country and what life will be like

- planning for your organisation’s
transition to or operation in another
country

- finding specialist support abroad
- learning what the country’s health

and safety culture and priorities are
- establishing how local laws and

standards compare with those in
your home country

- reviewing your organisation’s staff
policies

- dealing with cultural and language
difficulties

- deciding how you’re going to
manage health, safety and
environment enforcement in your
overseas operations, and who’s
responsible for it.

Safety without borders has two parts.
The first is aimed at safety
practitioners, managers and directors
responsible for staff who travel
overseas on business. It looks at
commonly encountered issues,
highlighting personnel hazards and
associated risks. There’s also a working
abroad action plan (pages 12–13).
Once you’ve been through the action
plan and agreed what you need to do,
you can include the results as part of a
risk assessment for individual travellers.

The second part – Safety without
borders – employees’ guide – contains
a series of checklists for travelling
employees. It gives advice on what
they need to do before they go, as well
as how to stay healthy and safe once
they’ve arrived.

Both sections cover all kinds of
international business travel, from a
trip lasting a few days to a longer
placement lasting months or years.

1 Introduction
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* Turner B A, Pidgeon N, Blockley D and Toft B. Safety culture: its importance in future risk management. Position paper for the Second World
Bank Workshop on Safety Control and Risk Management, Karlstad, Sweden, 1989.
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Health and safety standards vary
between countries and regions. This is
a significant challenge for
multinational organisations that want
to maintain operational standards. You
can achieve consistency either by using
a third-party accredited standard or by
establishing an internal international
standard within your organisation. 

Internal standards can be based on
one of two principles:
- the health and safety standard of

the organisation’s home country,
with additional, more stringent
requirements where required

- the standards of the country with
the most stringent health and
safety requirements in which the
organisation operates. 

Organisations with good governance
will have health and safety policies
which state their general duties and
responsibilities. You’ll need to extend
these to cover duties and
responsibilities to employees working
in countries that aren’t where they
usually work. Remember to include the
employee’s responsibilities as well.

It’s important to consult the right
people in your team about your
international employment and travel
policy before it’s finalised, especially
those with international experience
(possibly from earlier in their careers)
who can share best practice and
lessons learned. The policy should
cover both brief trips and long term
assignments.

The policy may simply state that the
organisation’s ‘duty of care’ standards
in the home country will extend to
wherever the employee travels on
business, and that it will provide
information, training, support and
equipment to protect the employee’s
health, safety and welfare at all times.

In addition, you may want to consider
whether:
- the workplace itself is a reasonable

place to send staff 
- the building your staff will be using

is suitable
- your employees know what risks to

look out for and how to minimise
them

- your employees are competent to
do the work you’re asking of them

- your staff are appropriately
supervised locally

- you know enough about the
working environment and risks
involved. 

Wherever you’re sending employees to
promote your business or sell your
products, you need to consider the
country’s culture. Understanding the
obvious pitfalls of language and
translation, as well as customs,
mannerisms, beliefs and personal
presentation, not only reduces the risk
to your employees – it can also help
your business. 
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2 Your international policy

In many countries, religion is a major
influence on how people get things
done. Make sure you brief your staff
on religious differences, customs and
laws so that they can avoid causing
offence. It’s probably wise to avoid
scheduling business trips during
religious festivals – apart from anything
else, these tend to be holiday periods. 

To make sure your organisation’s
international safety strategy is effective,
you need to learn from past trips and
change the policy to take account of
any lessons learned. It’s therefore vital
to hold debriefing sessions for staff
who’ve returned from overseas trips or
postings, so that they can contribute to
your future policy and training
provision.



When operating a business in another
country, you must always meet the
health and safety standards of that
country. Although the European Union
(EU) is at the forefront of developing
and adopting a common framework of
health and safety laws across its
member states, even here there are still
differences between countries and
even across regions of the same
country. The same can be said about
the United States, where different
states have different requirements. 

You may find it helpful to refer to the
International Labour Organization’s
guidance – see www.ilo.org/public/
english/protection/safework/cis/
index.htm. Aim to reduce risk to your
staff as much as possible – you need to
be able to justify your actions through
your risk assessments.

Before deciding to enter a country on
business, explore what risks may be
present and what you can do about
them. For long term postings, on top
of obvious health and safety risks,
consider certain social issues, because

they can affect employees’ overall
adjustment to life outside their home
country and therefore their mental
wellbeing. You may need to think
about:
- the economy, currency movements,

management of expenses and any
bribery culture

- religious differences and religious
laws (for example, laws on dress
code and alcohol consumption in
some countries)

- social structure and the
employment of women and
children

- living standards, salary payments
and tax

- industrial, employment, fire, and
health and safety law

- educational facilities
- coverage and reliability of phone,

email and postal services.

There’s useful overview information for
most countries of the world at
https://www.cia.gov/library/
publications/the-world-
factbook/index.html.

International risk assessment
Some points to consider:
- whether your international policy

covers all the people, places and
activities involved

- the risk profiles (see page 05) of the
individuals you’re sending overseas
(and of their families, where
relevant)

- political, medical and security risks
of the countries involved

- infrastructure and contacts in the
countries involved

- cultural awareness and training
- travel planning and vaccination

schedule
- personal safety and security training
- communications arrangements
- details of accommodation
- travel within the country, including

driving
- information management
- contingency and emergency

strategy and response
- debriefing strategy.
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3 Looking at country-specific risks
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When travelling or working abroad,
employees must be aware of important
differences that will influence their
activities. The risks of foreign travel
generally stem from the language
barrier, the traveller’s unfamiliarity with
the location, health risks, local
customs, internal security or political
instability, and transport infrastructure.
Most first-time business travellers will
think as tourists and not understand
that business travel is different and has
different risks. As a responsible
employer, assess each country your
employees visit for these risks. Make
sure that business travellers get good
advice and the support they need to
protect themselves. 

Risk profiles
A risk profile is an individual risk
assessment for an employee who’s
going to be working abroad. As well as
general travel-related elements, it
should include specific personal
circumstances that could affect their
health and safety while abroad, such as
disabilities or medical conditions.

Insurance
You need to arrange suitable insurance
and make sure the insurer is aware of
the reason for travelling. The policy
should cover ‘routine’ travel risks,
including flight problems, lost luggage,
additional transport costs and medical
emergencies (personal accident, local
medical costs and repatriation).
Insurance should also cover major
international travel disruption caused
by natural disasters, such as volcanic
eruptions, earthquakes and bad
weather, as well as civil and political
unrest. 

Agree the amount of cover with staff
in line with your policy, taking account
of any international agreements on
medical care. For example, EU citizens
can use a European Health Insurance
Card when travelling in the EU to
access the same level of medical care

that citizens of the country they’re
visiting are entitled to. They do, of
course, still need travel insurance. 

Clothing and luggage
If your staff need special clothing or
equipment, you must pay for it. You
can get advice on what your
employees may need from travel
agents and specialist outfitters.

Accommodation and 
settling in
Around a third of expatriate
assignments are unsuccessful. A
common reason is that employees
don’t adapt well to their new
environment. Staff posted overseas
need to become familiar with local
living arrangements, such as housing,
schooling, utilities and banks. There are
specialist companies which can help
plan, prepare and support relocation
arrangements – get more details from
the Association of Relocation
Professionals’ website, www.arp-
relocation.com.

It’s best to book hotels that have been
recommended. If possible, find out
about the area and building so your
staff know what to expect when they
arrive.

Medical and dental checks
Your government can tell you whether
your staff will need any vaccinations or
anti-malaria tablets. If they do, you
must pay for them. Sort out
vaccinations well in advance – some
need to be given several weeks before
travel, others can’t be given together,
and they may produce side effects that
need treatment. Some countries
require proof of vaccination before
they’ll let travellers enter. The WHO has
a vaccination certificate form that you
can use if your own medical service
does not have an appropriate form –
download it from www.who.int/
ihr/IVC200_06_26.pdf.

Find out more about vaccinations and
health from:
- The WHO (www.who.int/en/)
- the UK Department of Health

(www.dh.gov.uk)
- the US Centers for Disease Control

(www.cdc.gov/travel)
- The European Centre for Disease

Control (www.ecdc.europa.eu).

Preparation for travelling
For help preparing overseas trips, try
contacting:
- business travel agents
- airlines, shipping lines and rail

companies
- your own country’s consulates
- foreign consulates and embassies in

your home country
- large international hotel chains
- the government department

responsible for foreign affairs in
your own country, eg the Foreign
and Commonwealth Office in the
UK (www.gov.uk/fco), the US State
Department (www.state.gov) or
the European Commission
(http://europa.eu/index_en.htm)

- private security organisations
- organisations with branches in the

target country
- Chambers of Commerce
- your country’s government

department responsible for trade
and industry (eg UK government
business webpages
www.bis.gov.uk) and the
European Commission’s business
pages (http://ec.europa.eu/
policies/index_en.htm)

- world satellite television in your
own language can be useful (eg
BBC World, CNN, CNBC, Al Jazeera
and Russian News)

- local newspapers and business
publications

- the International Meteorological
Office

- people in your organisation who’ve
had experience of the country
you’re visiting.

4 Before your staff travel

http://ec.europa.eu/policies/index_en.htm
http://ec.europa.eu/policies/index_en.htm
http://www.bis.gov.uk
http://europa.eu/index_en.htm
http://www.state.gov
http://www.gov.uk/fco
http://www.ecdc.europa.eu
http://www.cdc.gov/travel
http://www.dh.gov.uk
http://www.who.int/en/
http://www.who.int/ihr/IVC200_06_26.pdf
http://www.who.int/ihr/IVC200_06_26.pdf
http://www.arp-relocation.com
http://www.arp-relocation.com
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Consider how best to keep in touch
with your travelling employees. This
depends on the business you’re in, but
as a minimum you should be able to
contact your staff at specific times, and
they should be able to communicate
with their base when they need to. 

Arrange a timetable for your staff to
contact you to let you know they’re
OK. Make sure they get in touch even
if they have nothing to report.

Many countries don’t have good
communication networks in outlying
areas, although even the less well-
developed countries have reasonable
networks around larger cities. If you
give your staff a company mobile
phone, make sure it’ll work in the
country they’re visiting. Get advice
from travel companies or mobile phone
service providers.

Satellite phones are an alternative to
the standard mobile system. Although
they’re expensive, they allow a person
or vehicle to be tracked and give
coverage in areas where standard
mobiles don’t work.

Using mobile phones abroad
If you’re planning to give your staff
mobiles to use abroad, check that:
- they’re suitable for international

roaming
- the handsets will work in the

relevant country
- you’ve given your staff a suitable

adaptor for the charger
- there’s enough credit on the phone

to cover international calls
- you have a back-up communication

plan if the phone is stolen or the
network fails – for example, check
that your staff can send and receive
faxes at their hotel. 

5 Communications
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International travel can expose your
employees to a range of health
hazards, including from food, water,
the climate and endemic diseases. The
outbreaks of Severe Acute Respiratory
Syndrome (SARS) and swine flu around
the world showed that it’s also possible
for illnesses to be spread very fast by
international travel. However, your staff
may be reassured to know that there’s
very little risk of infectious diseases
being spread through aircraft
ventilation systems. This is because
intake air is heated to 250 ºC and
recirculated air is passed through a
high efficiency particulate filter.*,†

Illnesses are most likely to spread
through close contact with people who
are coughing and sneezing, so good
personal hygiene is always the best
defence. 

It’s vital to consider appropriate health
measures well in advance of setting up
an organisation overseas, or at least
two months ahead of a staff visit or
posting. You may need to get specialist
medical advice on a range of personal
health matters, including:

- local medical contacts (doctor,
hospital, dentist, clinic)

- personal medical and dental
insurance

- facilities and local agency contacts
for medical evacuation

- personal medical kits
- health guidelines for travel abroad

(see, for example, www.gov.uk/
browse/abroad/travel-abroad and
www.who.int/ith/en)

- health briefings and checks before
departure

- how to deal with the problems of
long flights and other long
journeys, such as joint and muscle
ache, swollen ankles, increased risk
of deep-vein thrombosis, ear pain
and disrupted sleep patterns

- vaccination records
- post-visit debriefings and health

checks.

A medical check-up is a good starting
point – it’s essential to identify any
potential current healthcare risks.
Encourage your staff to book
appointments with their doctor, dentist
and any other relevant practitioners
(including your in-house occupational
health team, if you have one). The
advice they get should take into
account any existing medication and
how travelling may affect health
problems. 

Get specialist medical advice on
extreme climate precautions at least six
weeks before travelling. Extreme
conditions include very high and low
temperatures, but also don’t forget the
dangers of altitude differences. People
can start to suffer from altitude
sickness at around 2,000 metres† if
they’re unused to being at that height.
The problem is often worse if you fly
into a high location than if you travel
there by road or rail, where you’re able
to acclimatise as you go.

Make sure staff know what to do if
there’s a medical emergency.
Encourage them to keep emergency
contact numbers close at hand. Find
out whether there’s someone local,
such as an agent or partner, who can
speak the local language and could
help your staff in an emergency. 

Personal medical kits
Depending on the destination, you
may need to provide:
- a basic first aid kit
- isotonic drinks or tablets
- water purification tablets or filters
- sun protection
- diarrhoea treatment
- insect repellent
- a mosquito net
- anti-malaria drugs
- antihistamine tablets or cream.

If hospital standards are low, you may
also need to provide a sterile medical
equipment pack containing:
- hypodermic syringes
- dressings
- sutures
- blood plasma
- single-use thermometers.

6 Personal health

* ECDC. Risk assessment guidelines for infectious disease transmitted in aircraft, TER0906, 2009.
† WHO. International travel and health, 2011 (chapters 2 and 3).

http://www.who.int/ith/en
https://www.gov.uk/browse/abroad/travel-abroad
https://www.gov.uk/browse/abroad/travel-abroad


Plan in advance how your staff are
going to get around when they arrive.
Driving in some countries can be
particularly risky because of poor roads
or a high crime rate – in these cases,
hire a reliable local driver if possible. If
your staff are going to drive
themselves, give them information on
local traffic laws and the state of the
roads before they go. If you can, book
hire cars and drivers in advance, too. 

If your staff use public transport, get
hold of route plans, timetables and, if
possible, tickets before they travel. Also

find out how the local transport system
works – do you buy tickets before you
travel or on the bus or train? Do you
have to validate the ticket? Many
transport providers show real-time
travel information on their websites –
make sure your staff know where to
find this.

Remember to arrange transport for
your staff from the airport. Ideally, get
someone from the local office to meet
them personally, but if this isn’t
possible, ask a local contact to
recommend a taxi firm.
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7 Local travel



There are a number of security risks
your staff could face when working
abroad, ranging from violent attack
and kidnapping to extortion and petty
street crime. It’s advisable to arrange
security briefings for travellers. Outline
the recommendations in a security
policy or plan. Briefings should be low-
key, balanced and carefully
constructed, with an emphasis on
avoiding risks. They should cover:
- the security background of the

country and the immediate region
of the site or business area

- the cultural background (including
religious influences and customs)
and standards of social behaviour

- crime and the police (including how
to approach the police, what they’ll
listen to, the extent of their
influence and local power)

- personal security awareness and
procedures at work, at home and
on the move

- security resources that residents can
call on.

Training in risk prevention (avoiding
being a target and limiting exposure to
theft, mugging and con tricks) not only
boosts the traveller’s confidence, but is
essential for minimising risks to your
staff while they’re abroad. 

If staff are travelling alone, make sure
their line manager or buddy knows
when they’re due to arrive at various
destinations during their trip –
including when they arrive safely back
home or at the office. 

If several people are travelling together
as a team, it’s a good idea to make
one person responsible for the team’s
safety.

Personal security training 
You may feel that your staff would
benefit from training in keeping
themselves and their belongings as
safe as possible. Here are some likely
topics to cover:
- preparation and packing
- planning journeys
- planning where to stay
- diary and communications
- medical and first aid considerations
- departure planning
- dealing with opportunistic and

targeted bribes and extortion
- avoiding drugs and contraband
- safety and security at the

destination airport
- how to meet a contact driver
- public transport, hotel shuttles and

taxis
- security in hotels and residences
- driving, car-jacking and road rage

threats
- muggings, including pre-emptive

measures
- harassment by street traders,

vagrants and beggars
- dealing with the local embassy or

consulate.

09

8 Personal security



10

Even the best planned and organised
trips can go wrong for reasons beyond
anyone’s control. It’s important to plan
your reaction to this kind of event in
advance.

Disruption to business can be caused
by natural disasters, accidents,
outbreaks of disease, political unrest,
crime or economic instability – and
they can all lead to emergency
situations. For your business to deal
with a crisis effectively, you need to
develop workable strategies, policies
and systems to minimise the impact.
These should include training and
regular reviews to make sure they’re
still effective.

Also consider how you can help if your
staff’s travel is disrupted. Is there
another way for them to travel if their
flight is cancelled? Can you easily
increase the limit on corporate credit
cards if staff need to pay for extra
accommodation or travel? You could
also keep an electronic copy of your
staff’s passport and travel tickets at the
office, so that they can be emailed if
necessary.

Follow these simple steps:
- analyse your business
- assess the risks
- develop the strategy
- develop the plan
- rehearse the plan.

Developing a business continuity plan
will help you to avoid financial losses,
protect your employees and your
property, meet legal requirements,
avoid loss of market share, and reduce
negative publicity.

9 Crisis management
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Business and travel
Association of British Travel Agents Ltd
(ABTA), 68–71 Newman Street,
London, W1T 3AH
t +44 (0)20 7637 2444
www.abta.com

Foreign and Commonwealth Office,
Travel Advice Unit, Consular
Directorate, Old Admiralty Building,
London, SW1A 2PA
t +44 (0)870 606 0290
f +44 (0)20 7008 0155
www.gov.uk/fco

UK Trade and Investment Enquiry
Service, Kingsgate House, 66–74
Victoria Street, London, SW1E 6SW
t +44 (0)20 7215 8000
www.uktradeinvest.gov.uk

Medical and health
Department of Health, Richmond
House, 79 Whitehall, London, 
SW1A 2NL
t +44 (0)20 7210 4850
www.dh.gov.uk
See also Health advice for travellers at
www.gov.uk/browse/abroad/
travel-abroad

European Centre for Disease Prevention
and Control, 171 83 Stockholm,
Sweden 
t +46 (0)8 5860 1000
www.ecdc.europa.eu

National Aids Trust (Advisory Service),
New City Cloisters, 196 Old Street,
London, EC1V 9FR
t +44 (0)20 7814 6767
www.nat.org.uk

National Travel Health Network and
Centre, Hospital for Tropical Diseases,
Mortimer Market Centre, Capper
Street, Tottenham Court Road, London,
WC1E 6AU
t +44 (0)20 7387 9300
www.nathnac.org

Terence Higgins Trust Helpline (advice
and counselling on HIV/AIDS issues),
52–54 Grays Inn Road, London, 
WC1X 8JU
t +44 (0)20 7831 0330
www.tht.org.uk

Travel Health Information Services, 
20 Oaklands Way, Hildenborough,
Kent, TN11 9DA
www.travelhealth.co.uk

World Health Organization factsheets,
available from www.who.int/
mediacentre/factsheets/en

Health and safety 
European Network of Safety and
Health Professional Organisations
www.enshpo.eu

European Agency for Safety and Health
at Work, Gran Via 33, 
48009 Bilbao, Spain
http://osha.europa.eu/OSHA

Health and Safety Executive
www.hse.gov.uk
Priced publications available from HSE
Books: www.hsebooks.com

International Labour Organization, 
4 route des Morillons, CH-1211
Geneva 22, Switzerland
www.ilo.org

Culture
CIA World Factbook
https://www.cia.gov/library/
publications/the-world-
factbook/index.html

Executive Planet – information on
international business culture and
etiquette
www.executiveplanet.com

Lonely Planet Travel Guide Books,
72–82 Roseberry Avenue, London,
EC1R 4RW
t +44 (0)20 7841 9000
www.lonelyplanet.com

Personal security and crisis
management
Continuity Central (business continuity
news and information), Portal
Publishing Ltd, PO Box 1393,
Huddersfield, West Yorkshire, 
HD1 9TN
t 0845 644 1110 (from UK)
t +44 1484 300750 (from outside UK)
www.continuitycentral.com

Environment Agency. Prepare for a
flood and get help during and after.
Available free online at
www.environment-agency.
gov.uk/business/topics/32354.aspx

UK Resilience. Communicating risk.
Available free online at www.gov.uk/
government/publications/
communicating-risk-guidance

Communications
Telecoms advice information sheets.
Available free online at
www.telecomsadvice.org.uk/
infosheets/mobile_guide_using_
mobile_phones_in_business.htm

More information

http://www.telecomsadvice.org.uk/infosheets/mobile_guide_using_mobile_phones_in_business.htm
http://www.telecomsadvice.org.uk/infosheets/mobile_guide_using_mobile_phones_in_business.htm
http://www.telecomsadvice.org.uk/infosheets/mobile_guide_using_mobile_phones_in_business.htm
www.gov.uk/government/publications/communicating-risk-guidance
www.gov.uk/government/publications/communicating-risk-guidance
www.gov.uk/government/publications/communicating-risk-guidance
http://www.environment-agency.gov.uk/business/topics/32354.aspx
http://www.environment-agency.gov.uk/business/topics/32354.aspx
http://www.continuitycentral.com
http://www.lonelyplanet.com
http://www.executiveplanet.com
https://www.cia.gov/library/publications/the-world-factbook/index.html
https://www.cia.gov/library/publications/the-world-factbook/index.html
https://www.cia.gov/library/publications/the-world-factbook/index.html
http://www.ilo.org
http://www.hsebooks.com
http://www.hse.gov.uk
http://osha.europa.eu/OSHA
http://www.enshpo.eu
http://www.who.int/mediacentre/factsheets/en
http://www.who.int/mediacentre/factsheets/en
http://www.travelhealth.co.uk
http://www.tht.org.uk
http://www.nathnac.org
http://www.nat.org.uk
http://www.ecdc.europa.eu
https://www.gov.uk/browse/abroad/travel-abroad
https://www.gov.uk/browse/abroad/travel-abroad
http://www.dh.gov.uk
http://www.uktradeinvest.gov.uk
http://www.gov.uk/fco
http://www.abta.com
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Working safely abroad – action plan

This action plan isn’t exhaustive, but it offers you a starting point as you develop
your international travel policy.

Topic Yes/No Action/notes

About the country your staff are visiting

Are there formal political links with your country?

Is there political or social instability?

Are there notable religious customs or laws?

Are there notable legislative differences?

Are phone and postal systems reliable?

Is the transport system reliable?

Is there a drug problem or bribery culture?

Insurance policy

Does it provide a replacement car?

Do your staff have individual risk profiles?

Does it cover medical bills?

Does it include air ambulance cover?

Does it cover return flights for employees’ families?

Does it cover repatriation if workers die or are injured?

Medical provision

Have your workers had medical/dental check-ups?

Have they had any necessary vaccinations?

Have you prepared a medical kit for them to take?

Do they have supplies of prescription drugs?

Do they have spare glasses/lenses and solution?

Finance

Have you given your staff an expenses advance?

Do they have the right currencies?

Do they have credit/debit cards?

Have you arranged to settle bills through a travel agent?
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Topic Yes/No Action/notes

Personal security

Have you given a security briefing?

Do your staff have a named contact to meet?

Do they have instructions to contact base regularly?

Do they have details of high-risk areas to avoid?

Have they had risk avoidance training?

Have you produced an itinerary for them?

Accommodation

Have you used it before or has it been recommended?

Have you made a security check?

Have you checked its quality?

Travel within the destination country

Have you given your staff a cultural briefing?

Do they need an international driving permit?

Have you arranged a hire car (and driver)?

Do they have health and safety awareness information?

Contingency and emergency arrangements

Have you done a threat assessment?

Are there plans to cover flight delays?

Is a mobile or satellite phone available?

Have you set up a 24-hour contact schedule?

Do you have local medical contacts?

Do you have an incident management team?

Do you have emergency evacuation plans?Topic

When your staff return

Have you debriefed your staff about their trip?

Have you shared any lessons learned?

Have you updated your policy on that country?
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Safety without borders – employees’ guide

Before you go

1 Your destination
- Check with your government that

there are no warnings about
travelling to your destination (for
example, see www.fco.gov.uk,
www.state.gov or
https://dss.un.org/dssweb).

- If someone you know has visited
your destination before, ask them
for advice.

- Buy a good guidebook and
familiarise yourself with the
country’s geography, transport,
culture and so on.

- Learn some basic phrases in the
local language if you can, and
consider using a phrasebook.

2 Documents
- Carry a valid passport that has at

least six months left before it
expires, and has two spare pages
for entry stamps.

- Check whether you need a visa at
least two months before you travel
– you can do this at travel agents or
on embassies’ websites.

- Make sure your employer has
arranged travel insurance for you,
and check that the cover is right for
where you’re going and what
you’re doing.

- Remember to take the policy with
you, and make a note of the
emergency phone number.

- Always take several forms of
identification and keep them
separate from your passport. Take
photocopies of your passport
(including the page that shows your
visa) as well. If possible, scan them
too and keep a copy with you on a
USB stick.

- If you’re staying for a short time,
buy a return ticket before you leave
your home country.

- Check your journey and check-in
times against a prepared itinerary
and reconfirm flight times a couple
of days before departure.

- Avoid quick changes on flights or
trains, especially if you have to wait
to reclaim your bags.

- Use a flexible ticket if you’re
travelling to a higher-risk country.

- Find out whether you need an
international driving permit and if
you do, apply for one in good time.

3 Medical and dental checks
- Make sure that any urgent medical

or dental treatment is completed
before you travel.

- If you have any long term health
problems, check with your doctor
whether travelling will make them
worse, and remember to take
enough medicine with you.

- Make sure any medication you’re
taking is legal in the country you’re
visiting.

- Find out what vaccinations you
need, and have them done in good
time. Some vaccines can’t be given
together, and if you suffer side
effects, you’ll need time to have
them treated.

- Remember to get a vaccination
certificate if you need one.

- Take a look at www.gov.uk/
browse/abroad/travel-abroad or
www.cdc.gov/travel for the latest
health advice.

- Carry a record of your blood group
and any other important medical
information (eg allergies).

4 Clothing and luggage
- Get advice (eg from colleagues or

an experienced outfitter) about
what clothing and luggage is
suitable for your destination.
Remember your organisation should
pay for any special clothes.

- Dress casually for travel and keep
expensive watches and jewellery
out of sight.

- Use suitcase locks so that it’s clear if
your luggage has been tampered
with – there are some available that
show whether the security services
at the airport have officially opened
your bags.

- Keep a list of what’s in your bags.
- Put your name and address or a

business card inside your luggage in
case the label falls off.

- Avoid using soft-sided bags as
they’re easier to break into.

- Pack some spare clothes in your
hand luggage in case your main
suitcase is delayed or lost in transit. 

- Avoid hurting your back – don’t
overfill suitcases, and use luggage
with wheels and trolleys where
they’re available in airports.

5 Money 
- If you’re unfamiliar with local coins

and banknotes, get used to them
and learn their equivalent value in
your currency before you set out.

- Avoid carrying a large amount of
cash, but carry enough money to
cover emergencies. Keep it in
various places to make sure you
don’t risk losing it all at once.

- Keep your funds in a variety of
forms – cash, traveller’s cheques
(preferably in an international
currency, such as US dollars) and
payment cards.

- Avoid forms of payment that aren’t
commonly used where you’re
going. For example, check whether
credit or debit cards are widely used
before you go.

- Avoid using debit cards, as they
don’t have the same level of
protection as credit cards.

- Make a list of emergency phone
numbers for all cards and traveller’s
cheques, and cancel them if they’re
stolen.

- Keep spare money, valuables and
your passport in the hotel safe, and
make sure you remember the
security code.

http://www.cdc.gov/travel
https://www.gov.uk/browse/abroad/travel-abroad
https://www.gov.uk/browse/abroad/travel-abroad
https://dss.un.org/dssweb
http://www.state.gov
http://www.fco.gov.uk
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6 Communication
- Note the phone number of your

nearest consulate and carry enough
coins in the local currency for
several calls. It’s often easier to buy
a phone card for using in public call
boxes.

- Report regularly to your home base
– even if you’re just calling to say
everything’s fine.

- If you’re planning to take a mobile
phone, check before you go that
it’ll work in the country you’re
visiting.

- Make a note of your phone
number, the handset serial number
and the helpline you need to call if
the phone is stolen.

Personal health

7 Vaccinations and diseases
You can prevent most diseases you’re
likely to come across by getting
vaccinations in your home country –
see ‘Medical and dental checks’ on
page 14. But you need to be careful
once you’ve arrived, too – especially to
avoid getting malaria or rabies.

Malaria
Malaria is a major health problem in
developing countries with tropical and
sub-tropical climates. It affects around
300 million people a year and is one of
the world’s most significant causes of
death. It’s caused by a parasite that
enters the bloodstream when the
victim is bitten by an infected
mosquito. The symptoms are fever
alternating with chills and shivers,
often similar to flu-type illnesses. There
is no vaccination and no cure.
Protection comes in two forms:
preventing the mosquitoes biting by
using insect repellents and mosquito
nets, and killing the parasite by taking
anti-malarial drugs.

Malaria prevention checklist
- Cover exposed skin, particularly

after dark.
- Use insect repellents and follow the

manufacturer’s instructions on how
often to apply them.

- Use mosquito nets over beds, and
screen windows and doors.

- Burn anti-mosquito coils or wear
repellent arm or head bands.

- Spray rooms with insecticides
before sleeping.

- Sleep in an air-conditioned room.
- Don’t take siestas outside except

under a net.
- Take anti-malarial drugs exactly as

stated on the prescription.
Complete the course to make sure
the parasite doesn’t develop (some
cases of malaria occur when
travellers stop taking the drugs too
soon when they come home).

- Treat any flu-like symptoms or fever
within three months of your return
as suspicious and ask your doctor
about them.

Rabies
Rabies is a viral infection usually
transmitted by an animal’s saliva
entering the body through a bite or
graze. Once the symptoms appear, it’s
invariably fatal. The best way to protect
yourself is to avoid contact with
animals, since rabies is endemic in
many countries. 

There’s a vaccine, but it can have
unpleasant side effects. Getting
vaccinated before you travel is
recommended only if you’re going to a
high-risk area.

If you’re bitten by any animal, get help
immediately – you need to have the
vaccine as soon as possible.

8 Food and drink 
Many infectious diseases (eg cholera,
hepatitis A, B and E, listeriosis and
typhoid fever) are transmitted by
contaminated food and water. The
local standard of safety depends on
how food and drink are prepared and
handled. Some simple precautions can
reduce the risk significantly:
- eat only food that’s been

thoroughly cooked and is still hot
- avoid cooked food kept at room

temperature for several hours
- avoid food bought from street

vendors
- avoid uncooked food, apart from

fruit and vegetables that can be
peeled or shelled

- boil water for drinking or brushing
teeth if you’re unsure of its safety. If
you can’t boil it, use a disinfectant
tablet or a certified and well-
maintained filter, or stick to bottled
water

- avoid ice unless you know it’s made
from treated and chlorinated water

- cold bottled and packaged drinks
are usually safe, as long as they’re
sealed. Hot drinks are also usually
safe.

9 Illness abroad
- If you’re ill abroad, it’s important to

tell someone locally about it, even if
it doesn’t seem too serious. If your
condition suddenly gets worse, you
may be unable to find help.

- If you take drugs that you’ve
bought locally, make sure you
double-check the translation of
usage and dosage instructions.



10 Medical provisions
- If you’re taking prescription drugs

with you, make sure you have
enough for your trip and take a
note signed by your doctor saying
what they’re for – they may not be
available or recognised locally.

- Take a first aid kit for minor cuts
and bruises.

- If you’re visiting somewhere with
poor medical care standards, it’s a
good idea to take a medical kit with
basic sterile equipment (syringes,
sutures and dressings).

- If you wear glasses or contact
lenses, consider taking spare pairs,
packed separately.

11 DVT and travelling
There’s some evidence to suggest that
sitting still with little or no exercise on
long journeys may increase the risk of
deep-vein thrombosis (DVT). If you’re
overweight or take the contraceptive
pill or hormone replacement therapy,
you may also be at greater risk from
DVT. You can reduce the risk by:
- exercising your feet, ankles and

lower leg muscles regularly during
the journey

- wearing compression stockings
- getting up and walking around, if

it’s allowed
- drinking plenty of water.

Once you’re there

12 Hotel safety
- If possible, find out about the hotel

and the area it’s in before you
arrive.

- Avoid ground floor rooms.
- Always lock the door and use the

safety chain and window locks if
fitted.

- Use the spyhole, if there is one,
before opening the door to
someone, and phone reception if
you’re unsure who’s there.

- If your room doesn’t have a chain
or spyhole, ask to change to a room

that does. If you’re staying for a
longer period, consider moving to a
hotel that has these features.

- Find the nearest fire alarm and
extinguishers, and make sure you
know your emergency exit route.
Follow the emergency route to the
final exit and make sure you can
actually get out of it easily.

- Carry a personal fire/security alarm
that can be fitted to your room
door so that it’ll sound if the door
opens or it detects smoke.

- Keep important and valuable items
(including computer files) in the
hotel safe when you’re not in your
room.

- Avoid keeping large amounts of
cash in your room.

- Get reception to call you if you
have visitors and meet them in a
public area rather than your room.

13 Culture
- Look up guide books or websites to

find out about local traditions,
customs, laws and culture.

- Learn the local language or at least
take a phrasebook.

- Respect local customs and dress
codes. For example, it’s illegal to
import or consume alcohol in some
countries. Consider what to wear to
fit in and dress appropriately,
particularly when visiting religious
sites, business contacts and rural
communities.

- Avoid haggling aggressively or for
too long. In most countries where
haggling is common practice, it’s
done with humour – remember that
the discount may be significant to
the seller, even if it’s relatively small
to you.

- Be discreet when expressing views
on cultural differences – take care
not to make offensive comments
about customs of dress,
relationships, alcohol and drugs.

- Ask for permission before taking
someone’s photograph.

14 Driving
- Carry an up-to-date driving licence

and insurance documentation.
- Understand local driving practices

and ask about bad driving habits,
such as for giving way and
overtaking. Check on local police
methods and carry money for fines.

- Carry a local map, be aware of ‘no
go’ areas, and plan the route
thoroughly.

- Learn some useful local phrases in
case you break down or have an
accident.

- Ask to inspect and try out a hired
vehicle before accepting it – ask for
a demonstration. Remember to
check tyres, brakes, oil and water
levels.

- Make sure there’s enough fuel for
your journey and check ahead for
petrol stations on long journeys.

- Drive unobtrusively and be
observant, particularly of following
vehicles. Note familiar landmarks.

- Lock the vehicle even if you’re
leaving it for only a few minutes,
such as when refuelling. Keep the
passenger doors locked while
driving. Leave nothing valuable
inside.

- Carry emergency equipment (eg fire
extinguisher, first aid kit, tool kit,
spare bulbs and warning triangle) in
the vehicle. In many countries, this
is a legal requirement.

- Don’t get out of the vehicle if
you’re unsure of your surroundings,
or if you’re involved in an accident
that appears in any way contrived.

- Be wary of locals pointing out
‘problems’ with the car. Carry on to
the next busy public place to
inspect the vehicle.

- The police in some countries aren’t
always sympathetic to travellers. If
possible, tell your office that you’re
going to the police station before
you go. Don’t give the police your
passport unless you have to – try to
use some other form of
identification such as an ID card or
driving licence.

16
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- Make sure that you take lots of
water with you if you’re driving in a
hot climate. It may be impossible to
walk very far to get help if you
break down. 

- Always leave enough room
between you and the car in front to
drive out if you’re approached by
potential hijackers.

- Don’t wind your car window down
fully when speaking to strangers.

- Don’t drink and drive. Some
countries have lower limits than
your home country. 

15 Taxis and drivers
- If you’re not confident about

driving or there’s a high risk of car-
jacking or kidnap, hire a reliable
driver.

- If possible, book taxis through your
hotel or a reliable local contact.

- Make a note of the taxi company
and the driver’s name, car
registration, make and colour, and
the approximate fare when you
book, and check them again before
you get into the taxi.

- Travel in a licensed taxi with a
meter, and make sure the driver
uses it.

- Don’t get into a cab if there’s
another passenger already there.

- Taxi drivers could take criminal
advantage if they see a passenger
as a newcomer – act naturally and
don’t ask too many questions.

- Always ask drivers who are to meet
you at the airport to use your
organisation’s logo on the meeting
card. (This makes it harder for other
people to copy your name and try
and get your attention before your
official driver.) Before getting into
the car, make sure they know your
name and either put your luggage
in the boot yourself or watch as the
driver does it.

16 Personal security
- Phone a contact at your home base

regularly to let them know where
you are, where you’re going and
when you expect to get there.
Always make sure your contact
knows your plans, including any last
minute changes.

- Carry a copy of emergency contact
names and phone numbers,
including details of your country’s
consulate and your credit card
company’s hotline.

- When travelling, make sure you
know what route you’re taking in
advance and how long you expect
the journey to take.

- If you have a meeting or you’re
away from your base, tell your hotel
or another contact person when
you expect to return.

- Be aware of ‘no go’ areas and stay
away from them. Keep to well-lit
streets and always walk on the
outside of the pavement,
purposefully and confidently.

- Don’t display obvious signs of
wealth, such as expensive watches
or jewellery. Keep clothing simple
and businesslike and don’t dress
like a tourist – avoid carrying a
camera round your neck.

- Wear a shoulder bag across your
body, not just over one shoulder.

- Avoid walking around alone if
possible, and be aware of who’s
around you.

- Don’t get a map out in public –
walk into a shop or a hotel lobby
and then look at the map.

- Be particularly alert for pickpockets
on public transport and in crowded
areas.

- Be alert with strangers and cautious
in conversation. Don’t give away
personal information.

- Avoid making eye contact with
strangers and be wary of people
asking you whether you’ve dropped
something.

- Never agree to carry packages out
of the country for people you don’t
know, and never leave your luggage
unattended.

- Carry two wallets or purses. Prepare
one as a ‘dummy’ to be handed
over if you’re threatened – it should
contain around US$50 and some
local currency, together with a
couple of old receipts, expired credit
cards and a few banknotes from
your home country. The other one
is your real wallet or purse – keep
this safely on your body and only
carry the money you need for one
day.

- Don’t carry weapons.
- Take a good pocket torch in case of

power cuts.
- If you’re going to a potentially

unstable country – even for a short
stay – always register with your
country’s consulate.

- Keep copies of important
documents and information –
including your passport, insurance
policy, 24-hour emergency numbers
and ticket details – in a safe place.

17 Incidents and accidents
- If your luggage has been tampered

with, report it to the police
immediately.

- Never take on a mugger – quickly
give them what they demand.
Ideally, hand over your ‘dummy’
wallet or purse.

- If you’re robbed or have an
accident, report it to the police –
even if they can’t do anything,
you’ll need the crime number to
claim on the insurance.
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Abstract  
This research examined the relationship between three types of unacceptable behaviour at work
(namely violence, bullying and incivility) from both internal (eg colleagues) and external (eg
customers) sources, and employee health and wellbeing (ie levels of anxiety, depression, emotional
exhaustion, post-traumatic symptoms, general mental strain and physical health symptoms). This
research was conducted in nine organisations. This is one of the few studies to collect longitudinal
data on unacceptable behaviour and wellbeing from UK employees.

Using a questionnaire devised for the study, data were collected from 5,681 employees (3,652 at Time
One (T1) and 2,029 at Time Two (T2)). (Note: This report examines the data from T1 and the
matched data only. The additional unmatched data collected at T2 will be used in other dissemination
activities arising from this research.) It was possible to conduct longitudinal cross-lagged analysis on
data from 169 employees. The most frequently reported unacceptable behaviour was bullying from
inside organisations, with 39 per cent of participants experiencing at least one negative act either
weekly or daily over the previous six months. The frequency of bullying was examined using a
measure which includes 22 negative acts.9 These negative acts vary in intensity from ‘being exposed to
an unmanageable workload’ and ‘having your opinions and views ignored’ to ‘threats of violence or
physical abuse or actual abuse’. The most frequently reported negative acts were ‘being exposed to an
unmanageable workload’ from internal sources and ‘being shouted at or being the target of
spontaneous anger or rage’ from external sources.

The longitudinal cross-lagged analyses showed that employees who reported frequent bullying from
inside their organisation also reported higher levels of emotional exhaustion, general mental strain
and physical illness symptoms six months later. The relationship between bullying and emotional
exhaustion was moderated by both workload and optimism: those with higher workloads and lower
optimism reported the highest degree of emotional exhaustion six months later. The relationship
between bullying and general mental strain was moderated by self-esteem, such that those with low
self-esteem experienced the highest degree of general mental strain six months later. 

Arguably, the best way to tackle unacceptable behaviour at work is to deal with those people who
behave unacceptably. However, this is not always feasible and this research suggests that workplace
interventions designed to enhance employee optimism and self-esteem might limit the negative health
impacts of bullying. Moreover, there is evidence to show that ignoring unacceptable behaviour is not
only bad for employee health but also for organisational functioning and performance.97

6 Sprigg, Martin, Niven and Armitage



Executive summary 
This report presents findings from a large-scale questionnaire-based study conducted over a period of
one year. Data were collected from nine organisations and over 5,000 employees. (Note: This report
examines the data from T1 and the matched data only. The additional unmatched data collected at
T2 will be used in other dissemination activities arising from this research.)

More specifically, the research addressed four main questions:

1 What is the prevalence of violence, bullying and incivility – originating both inside and outside
organisations – in a large, diverse sample of UK employees? 

2 What are the relationships between violence, bullying and incivility, and wellbeing outcomes (eg
mental strain) for employees? 

3 What are the most important moderators (eg social support from managers) of these causal
relationships? 

4 What are the most promising candidates for the development of successful interventions to limit
the risks to employee health from violence, bullying and incivility?

The main findings in relation to these questions are as follows. 

In answer to question 1, it was found that the most frequently reported unacceptable behaviour was
bullying from inside organisations (reported by 39 per cent of respondents), followed by incivility
from inside the organisation (17 per cent) and violence from inside (4 per cent). Corresponding
prevalence rates for bullying, incivility and violence from outside the organisation were 17, 7 and 10
per cent respectively. 

The frequency of bullying was examined using a measure which includes 22 negative acts. These acts
vary in intensity from ‘being exposed to an unmanageable workload’ and ‘having your opinions and
views ignored’ to ‘threats of violence or physical abuse or actual abuse’. The most frequently reported
negative act from an internal source was ‘being exposed to an unmanageable workload’ whereas from
an external source it was ‘being shouted at or being the target of spontaneous anger or rage’.

In answer to question 2, bullying from inside the organisations emerged as having the most
significant causal influence on the wellbeing-dependent variables tested. Bullying from inside the
organisation at Time One (July/August 2008) was found to have a significant causal influence on
levels of emotional exhaustion, general mental strain and physical illness recorded at Time Two
(February/March 2009). Incivility from inside the organisation and witnessing unacceptable
behaviour at work were also consistent predictors of these health and wellbeing outcomes. 

In answer to question 3, optimism was found to be a moderator of the causal relationship between
bullying from inside the organisation and emotional exhaustion. More specifically, those employees
low in optimism had elevated levels of emotional exhaustion when subjected to more frequent
bullying. Thus, more optimistic employees appear to be somewhat protected from the negative effects
of frequent bullying. 

Workload demands also moderated the causal relationship between bullying from inside the
organisation and emotional exhaustion. Here, employees subjected to high job demands experienced
elevated emotional exhaustion in times of more frequent bullying. This suggests that high workload
demands exacerbate the negative impact of frequent bullying. 

Finally, self-esteem was found to moderate the relationship between bullying from inside the
organisation and general mental strain and physical illness. Those with low self-esteem experienced
elevated general mental strain and physical illness when bullying was more frequent. 

In respect of question 4, the authors suggest that to improve wellbeing in relation to bullying in the
workplace, the following should be considered:

• Workload demands. When organisations are considering the prevalence of bullying, they should
examine workload demands too. By tackling workload demands simultaneously, they will limit the
additional emotional impact that high workloads can have on employees who are also experiencing
frequent negative acts. Thus, one potentially successful intervention in any workplace is to monitor
levels of work demand for all employees and take the necessary steps to reduce this workload.
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• Self-esteem. This study supports the buffering hypothesis for self-esteem, as those with high self-
esteem show relatively stable levels of general mental strain in times of either infrequent or
frequent bullying. These findings give managers another option in the form of working to boost
the self-esteem of these employees. 

• Optimism. Another plausible way to limit the potential negative impact of unacceptable behaviour
on health is to consider interventions that raise employee optimism. Existing research suggests
that optimism may serve to protect against post-traumatic pathology following a violent episode.51

The present study is valuable because little previous research has been conducted in the UK that
has examined optimism in relation to the outcomes of bullying. 

In addition, the researchers found that there were encouraging levels of policy and procedure in place
to deal with unacceptable behaviour at work in the organisations that agreed to take part in the
study. More specifically, from the matched sample, approximately 95 per cent of participants reported
that their organisation had a system whereby employees could report incidents of unacceptable
behaviour. Seventy-four percent of matched participants said that their organisation had ‘other
policies’ relating to unacceptable behaviour and 65 per cent had received training on how to deal
with unacceptable behaviour at work. It is the opinion of the authors of this report that such policies,
procedures and training are vital in tackling unacceptable workplace behaviour. 

This research provides sound evidence that bullying (from within organisations) causes employee
emotional exhaustion, general mental strain and physical health symptoms at a period of six months
(or more) later. Both first-hand experiences of bullying and incivility and witnessing others being the
targets of such behaviour have a negative impact on employee wellbeing.  

In suggesting that interventions designed to enhance employee optimism and self-esteem may help in
reducing the effects of unacceptable behaviour at work, it is not the intention of this report to shift
the emphasis away from tackling those who behave unacceptably. Rather, it is suggested that such
interventions may help to limit the damage these people do to others and the efficient functioning of
the organisations they work in. 

There is a strong moral imperative for everyone to consider the way they act towards others in the
workplace to safeguard their own wellbeing and that of others. There is now evidence that ignoring
violence, bullying and incivility in the workplace is not only bad for employee health but could be
bad for organisational functioning and performance.97

In conclusion, the authors echo the sentiments expressed so eloquently by one study participant, who
wrote: 

I hope this survey leads to better standards of behaviour in the workplace and guidelines on how
to treat people, how to speak to people, respect for other people in the workplace and dare I
suggest a return to decency & politeness.
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1 Introduction
1.1 Background
Unacceptable behaviour at work includes acts of work-related violence, bullying and incivility (which
are defined in section 1.3 below). In the past 15 years or so, the topic of unacceptable behaviour in
the workplace has started to be acknowledged as an occupational health concern.1 Academic research
on the topic has grown dramatically and there is now significant knowledge of employee
consequences of such behaviour. 

Much useful research has focused on looking at the prevalence of unacceptable behaviour, its
antecedents and its consequences. However, further development in the field has been limited by
definitional and conceptual issues and a paucity of longitudinal studies. There are even fewer
longitudinal or prospective studies on these kinds of unacceptable behaviour among UK employees,
and fewer still that look at employees in more than one sector. Indeed, Beswick, Gore & Palferman2

recommended to the UK Health and Safety Executive (HSE) that it consider more longitudinal and
prospective studies to provide a more robust evidence base. 

A recent notable highlight was an ambitious UK-based study by Hoel & Giga,3 which examined the
effectiveness of interventions in reducing negative (bullying) behaviour at work. However, they
concluded that there was ‘insufficient evidence in the data to make any conclusions with regard to the
efficacy of particular interventions’ (p. 64). 

The aim of this study is to build on the advancements of Hoel & Giga’s research, by establishing two
facts across a large and varied sample of UK employees from multiple organisational sectors:

• what the relationships are between work-related unacceptable behaviour and wellbeing outcomes
(eg physical health, mental strain) over time

• what personal and organisational factors may moderate the negative effects of unacceptable
behaviour.

By identifying the factors that moderate the negative effects of unacceptable behaviour, it will be
possible to understand what makes the difference between, on the one hand, employees who report ill
health (mental or physical), go off sick, and desire to leave an organisation following unacceptable
behaviour, and on the other hand, employees who suffer few or no negative consequences. This will
allow recommendations for future interventions to be made that can be used to alleviate the negative
effects of unacceptable behaviour at work.

To meet its aims, the present study employs a cross-lagged longitudinal design, and comprehensively
measures three distinct but related aspects of unacceptable behaviour at work: violence, bullying and
incivility. Furthermore, a wide range of psychological and health outcomes are also measured, along
with a number of potential moderating factors (eg social support, optimism, resilience, self-esteem).
These are shown in Figure 1. 

1.2 Problems of definition
Throughout this research the term ‘unacceptable behaviour’ has been used with collaborating
organisations to reflect the broad approach applied to studying negative behaviour in the workplace.
However, it is important to understand what types of behaviour are being referred to. 

Many researchers have written about the variety of conceptual and operational definitions being used
in the area of unacceptable behaviour. Indeed, in their recent review paper, Barling, Dupré &
Kelloway1 mention these difficulties. The present study addresses this by measuring three aspects of
aggression in the workplace: violence, bullying and incivility. 

1.3 Definitions

1.3.1 What is unacceptable behaviour at work?
Behaviour by an individual or individuals within or outside an organisation that is intended to
physically or psychologically harm a worker or workers and occurs in a work-related context.4

(p.191) 

This definition is useful in three ways: 
• it is consistent with the general human aggression literature
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• it is general enough to include a wide range of types of physical and psychological workplace
aggression behaviour

• it encompasses aggressive behaviour from a variety of sources within and outside organisations. 

In this research, unacceptable behaviour is viewed as a higher-order construct that includes three
main types of behaviour: violence, bullying and incivility. The present authors recognise that previous
research may have used other terms and that this is one of the conceptual difficulties in this research
area. Thus, this research aimed specifically to measure these three types of behaviour, which are
described in detail in the following sections. 

1.3.2 What is workplace violence?
In this study, ‘violence’ is defined as physical and active forms of violence and threat. For example, to
measure violence, a scale was used (see Section 2 below for full details) that asks about the following
events:

• having objects thrown at you
• being spat at or bitten
• having personal property damaged.

This aligns with research by Schat, Frone & Kelloway,5 who see workplace violence as consisting of
behaviour that are intended to cause physical harm.  

Prevalence
Schat et al.5 reported that 6 per cent of the workforce (in a nationally representative probability
sample of US workers) reported incidents of physical violence over a 12-month period. 

1.3.3 What is workplace bullying?
Bullying is defined here as a psychological, non-physical form of unacceptable behaviour. Einarsen 
et al.6 suggest the following definition:

Bullying at work means harassing, offending, socially excluding someone or negatively affecting
someone’s work tasks. In order for the label bullying (or mobbing) to be applied to a particular
activity, interaction or process it has to occur repeatedly and regularly (e.g., weekly) and over a
period of time (e.g., about six months). Bullying is an escalating process in the course of which
the person confronted ends up in an inferior position and becomes the target of systematic
negative social acts. A conflict cannot be called bullying if the incident is an isolated event or if
two parties of approximately equal ‘strength’ are in conflict. (p. 15) 

Figure 1
Cross-lagged

research paradigm
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Moderators (T1)
• Self-esteem
• Resilience
• Optimism
• Job demands
• Job control
• Co-worker support
• Management support

Independent variables (T1)
• Bullying experienced at work (from
inside the immediate workplace and
outside)

• Incivility experienced at work (from
inside the immediate workplace and
outside)

• Violence experienced at work (from
inside the immediate workplace and
outside)

• Witnessing unacceptable behaviour at
work (bullying, incivility and violence)

Dependent variables (T2)
• Work-related anxiety
• Work-related depression
• Emotional exhaustion
• Post-traumatic stress
• General mental strain (GHQ)
• Physical illness or health
• Absence
• Organisational commitment
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As a supplement, Rayner & Cooper7 draw attention to a practical definition provided by the Andrea
Adams Trust (a charity which supports bullied employees and their employers).

[Workplace bullying is] unwarranted humiliating offensive behaviour toward an individual or
groups of employees. Such… attacks are typically unpredictable, unfair… and often unseen. [It is]
an abuse of power or position that can cause such anxiety that people gradually lose all belief in
themselves, suffering physical ill health or mental distress as a direct result.

Much research on bullying has also been conducted by Scandinavian and German researchers.8–12

Bullying behaviour includes aspects such as:

• threats to professional status
• threats to personal standing
• isolation 
• overwork
• destabilisation.13

Prevalence 
Einarsen & Skogstad10 report an average bullying prevalence of 8.6 per cent during a six-month
reporting period. This figure may be a little misleading, as this research (a review of 14 Norwegian
studies) used a definition of bullying that includes prolonged exposure to negative acts, resulting in a
prevalence rate likely to show only the most serious cases. Thus, this figure underestimates the rate of
less severe bullying. Indeed, as if to exemplify this proposition, Einarsen & Raknes9 found that 75 per
cent of Norwegian engineering employees reported experiencing at least one incident of general
harassment during the previous six months. A study by Rayner in the UK14 found that half the
working population described themselves as bullied. Further discussion of prevalence can be found in
Coyne et al.15

More recent research by Hoel & Giga3 found prevalence rates for bullying of 13.6 per cent and 14.3
per cent at two time points. These researchers stated that this was higher than the national average of
10.6 per cent established by research conducted in 2000.16 In the Hoel & Giga study on the
effectiveness of organisational interventions on bullying, study organisations had bullying prevalence
rates that varied from 10.8 to 23 per cent. The prevalence of 10.6 per cent reported by Hoel &
Cooper16 uses the ‘self-labelling’ method.  

1.3.4 What is workplace incivility?
Incivility refers to milder forms of psychological mistreatment. Andersson & Pearson defined
workplace incivility as:

Low-intensity deviant behaviour with ambiguous intent to harm the target, in violation of
workplace norms for mutual respect. Uncivil behaviours are characteristically rude and
discourteous, displaying a lack of regard for others.17 (p. 457)

Prevalence 
A survey of public sector workers in the US found that 71 per cent of respondents reported at least
some experience of workplace incivility during the previous five years, and 6 per cent reported
experiencing such behaviour many times.18

1.3.5 Unacceptable behaviour from outside vs inside an organisation
One of the key elements of the present study is the measurement of unacceptable behaviour from
both inside and outside organisations. This decision was based on the recommendations of Grandey,
Dickter & Sin,19 who suggested that future research should examine unacceptable behaviour from
supervisors and co-workers and from customers as well. This allows the examination of the
comparative wellbeing outcomes of unacceptable behaviour from intra- and extra-organisational
sources. 

1.3.6 The victim’s perspective
This study is concerned only with the victim’s perspective of these acts. It was not intended to gather
information about the people who perpetrate bullying, violence and incivility. Although the present
authors acknowledge that it is vital for future research to take into account the perpetrator aspect
(see Hershcovis et al.20), this was outside the scope of this study, whose focus is on the health
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consequences for individuals of these negative acts. It is notable that perpetrators report being victims
as well.21,22

1.4 Previous research

1.4.1 Cross-sectional studies on unacceptable behaviour at work and employee health and
wellbeing
Cross-sectional studies have found relationships between a range of unacceptable behaviours and
health.23–31 Although these studies are important, they report relationships between variables at a
single point in time. As a result, it is still unclear whether unacceptable behaviour causes ill health or
whether ill health causes people to report more unacceptable behaviour. 

Bowling & Beehr32 report on the specific associations between what they term ‘workplace
harassment’ (which they define as ‘interpersonal behaviour aimed at intentionally harming another
employee in the workplace’, p. 998) and ill health. They found that workplace harassment was
positively associated with specific elements of wellbeing: generic strains (0.35), anxiety (0.31),
depression (0.34), burnout (0.39) and physical symptoms (0.31). Broadly, these researchers believe
this is evidence that harassment (or aggression) is a stressor with similar effects to other workplace
stressors. 

Similarly, Mikkelsen & Einarsen33 detail significant relationships between exposure to bullying
behaviour at work and health and wellbeing outcomes. Exposure to bullying at work positively
correlated with psychological health complaints (eg symptoms of anxiety and depression, 0.52) and
psychosomatic complaints (eg dizziness, stomach ache and chest pain, 0.32).

The present study measures a range of the above psychological and psychosomatic conditions,
advancing knowledge in this area by examining these relationships longitudinally, at two separate
time points.  

1.4.2 Longitudinal or prospective studies on unacceptable behaviour at work and employee
health and wellbeing
A review of available online literature revealed very few prospective or longitudinal studies
investigating unacceptable behaviour and employee health and wellbeing. 

A prospective study by Kivimäki et al.34 found a strong association between workplace bullying and
subsequent depression. The researchers concluded that bullying is an aetiological factor for mental
health problems. In an earlier prospective study, Kivimäki, Elovainio & Vahtera35 also found that
workplace bullying was associated with an increase in sickness absence among hospital staff. 

Hogh, Henriksson & Burr36 conducted a five-year follow-up study on the relationship between
aggression at work and psychological health. In their longitudinal analyses, associations were found
between exposure to nasty teasing at baseline and subsequent psychological health problems five
years later. Similarly Brousse et al.37 evaluated levels of stress and anxiety–depression disorders
developed by targets of workplace bullying, together with outcomes 12 months later. They concluded
that workplace bullying can have severe mental health repercussions, triggering serious and persistent
disorders or pathologies. 

Using the few available longitudinal studies into workplace violence, Hogh & Viitasara38 conducted a
systematic review of 16 longitudinal studies on non-fatal workplace violence, in particular looking at
risk factors and consequences of exposure to violence at work. Five studies demonstrated that being
subjected to violence at work has both acute and long-term consequences for the exposed staff. Two
studies also found symptoms of post-traumatic stress disorder in victims.

It is clear that there are few studies that have examined the impact of unacceptable behaviour on health
in a longitudinal manner, despite calls for such studies.39 There are many reasons why there is such a
dearth of these types of study. They are expensive and difficult to conduct in busy organisations on any
topic in organisational research, let alone one as sensitive as unacceptable behaviour. In reality, until
such studies are conducted, we know little about the complex causal relationships of these types of
behaviour to health. In particular, longitudinal research into unacceptable behaviour and health
outcomes has been somewhat neglected in the UK context. The present research seeks to strengthen
knowledge in this area by measuring aspects of the unacceptable behaviour–health relationship
longitudinally in a UK context, allowing for cause–effect inference to be drawn.
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1.4.3 Research into vicarious unacceptable behaviour and employee health and wellbeing
Vicarious experiences of unacceptable behaviour are likely to produce negative consequences, even in
employees who are not victims themselves. Such employees might either empathise with victims or
react negatively to a workplace in which these events occur. Vicarious unacceptable behaviour might
also cause employees to fear that such behaviour may be directed at themselves in the future.
Vicarious unacceptable behaviour can have similar outcomes to direct forms of harassment, although
the consequences may take a milder form.32

Supporting this notion, Hansen et al. investigated self-reported health symptoms and physiological
stress reactivity among bullied employees and employees who witnessed bullying at work.27 Their
results indicated that witnesses experienced higher anxiety than non-bullied employees, while bullied
respondents reported more symptoms of depression, anxiety and negative affectivity. Vartia40 also
investigated the effects of workplace bullying on the wellbeing of immediate targets and observers.
Results from this study show that both the immediate victims of bullying and employees observing it
reported more stress reactions than respondents from workplaces with no bullying.

As can be seen from the above research, unacceptable behaviour can cause problems for the entire
workplace and not just for the immediate targets. The present study examines in detail the effects of
witnessing such behaviour. 

1.4.4 Research into demographic and occupational predictors of unacceptable behaviour 
This study examines a number of background demographic variables that previous research findings
suggest may be relevant.

Gender
Some gender differences have been found in bullying research, although Zapf et al.41 suggest the
research and theorising on this issue is limited. Vartia & Hyyti42 found that women were more often
bullied by co-workers, whereas men were more often bullied by immediate supervisors or managers.
Conversely, Zapf et al. conclude that there is little evidence that women are more at risk because of
the socialisation processes women undergo (eg to be generally less assertive and aggressive than
men).41 Indeed, Schat et al.5 state that the available data on violence suggests that men are more likely
than women to both experience43 and commit44,45 violence. Schat et al.5 draw attention to the effects
of gender segregation in workforces. For example, nurses working in healthcare are more at risk of
violence and they are more likely female than male. Other research suggests that women are more
likely than men to experience verbal abuse at work, whereas men are more likely to experience
physical threats.46

Age
Studies on unacceptable behaviour and age yield mixed results.1 Younger adults are thought to be at
greater risk of experiencing workplace violence,5 but, as with gender, such risk may be related to
occupation.

Tenure
Less experienced workers have been found to be more likely to report receiving threats and being
assaulted.47

Occupational sector
Workers in certain occupational sectors are at higher risk of experiencing unacceptable behaviour
than those in others. For example, Hubert & Van Veldhoven’s study from the Netherlands found that
workers in industry, education, local government and public administration were more prone than
average to ‘unpleasant situations with the boss and with colleagues’, while in the healthcare sector
only ‘unpleasant behaviour by colleagues’ was reported more than average.48 The education sector
was found to be a risk sector for bullying by Hubert & Van Veldhoven and in three out of four other
studies cited in their paper. 

1.4.5 Research into unacceptable behaviour at work and other outcomes
Bowling & Beehr’s meta-analysis also provides evidence of the negative association between
workplace harassment and organisational commitment (–0.36).32 Again, this is measured in the
present study.  
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1.4.6 Research into moderators of the relationship between unacceptable behaviour and
health and wellbeing 
Moderator variables are factors that either attenuate or exacerbate an existing relationship. In the
context of research into unacceptable behaviour, such variables are extremely important, as they may
indicate ways in which employees may be protected or buffered from the negative effects of
unacceptable behaviour at work. Bowling & Beehr32 call for future research that tests moderator
variables. In particular, they draw out the importance of examining social support and autonomy,
both of which are included in the present study.

Not everyone who experiences significant levels of unacceptable behaviour develops health problems.
This has led to researchers recognising that personality and individual difference factors are
important moderator variables to measure, although few studies have focused on the moderators of
the experience of bullying (and other unacceptable behaviour). 

Brousse et al.37 highlight the importance of considering individual difference characteristics,
concluding that ‘neuroticism’ affects unacceptable behaviour and its consequences. Bowling & Beehr32

also found that victim’s negative affectivity (NA; an individual difference highly similar to
neuroticism) could influence unacceptable behaviour in a number of ways (see NA below for more
details).  

1.4.7 Organisational context
Hogh et al.36 highlight the need to consider the role of organisational climate in the unacceptable
behaviour–health relationship. The present research considers social support and the work
characteristics of autonomy and workload demands all as potential contextual moderators. 

Social support
Van Emmerik, Euwema & Bakker49 found that peer support buffered an unsafe climate (one in which
threats of violence occur). Commitment to an organisation was reduced for those employees with low
levels of peer support. (See also Hogh et al.36)

Work characteristics
Other stressors might also contribute to the negative health impact of unacceptable behaviour in the
workplace.32 In a hostile (or ‘negatively ambient’) work environment with the presence of various
stressors (eg high workload demands, low autonomy), the negative impact of unacceptable behaviour
may be exacerbated. For example, employees working in stressful environments may react and behave
in ways that encourage others to victimise them or negative work environments may encourage
perpetrators to engage in unacceptable or harassing behaviours.32 Autonomy was negatively related to
workplace harassment (–0.25) in the Bowling & Beehr meta-analysis.  

The present study makes a further contribution by examining a number of potential individual
moderators.

Optimism
Individuals with high dispositional optimism tend to experience better mental and physical health.50

Optimism may be one factor that protects against post-traumatic pathology following a violent
episode.51 Little research in the unacceptable behaviour field has examined optimism as a moderator. 

Resilience
Resilience refers to individual differences in coping and reacting to stressful and demanding
situations.52 Personal resilience can be developed and strengthened to reduce vulnerability to
workplace violence and bullying.53 By promoting resilience, fewer people may develop psychological
health issues as a result of unacceptable behaviour in the workplace.54

Self-esteem
Einarsen et al.55 found that self-esteem partially moderated the relationships between bullying and
psychological, psychosomatic and musculoskeletal health complaints. These researchers found that
those low in self-esteem reported more psychological and musculoskeletal complaints than those high
in self-esteem. 

Control variable – negative affectivity (NA)
The NA personality trait has long been considered a potential source of bias in research which
measures stressors and strain outcomes,56 which needs controlling for statistically. The present authors
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are aware of the different arguments in the academic literature57,58 concerning the inclusion or
exclusion of NA in stress research. They chose to control for NA in this study to guard against
finding significant relationships between a range of unacceptable behaviours (viewed as stressors) and
wellbeing outcomes; in other words, doing so makes the study more robust. 

1.4.8 Previous interventions: research and potential practical implications 
Social support is an obvious choice of means for intervening in workplace unacceptable behaviour; as
it is the antithesis of the behaviour that is undermining the employee, it may be especially effective.32

Hoel & Giga conducted the first study to evaluate the efficacy of bullying interventions.3 They tested
three training interventions for managers, covering policy communication, stress management and
negative behaviour awareness. The study was inconclusive about the efficacy of the interventions, but
suggested that theoretically sound, well-planned and appropriately delivered interventions could help. 

1.5 Rationale for study 
There are three key underlying elements to the present study that form a strong rationale for
conducting this research.

Firstly, there is not currently a good understanding of the negative and longer-term impact of
violence, bullying and incivility on health and wellbeing. The research in this area is characterised by
cross-sectional studies which provide no insight into causal mechanisms, which is critical for
developing effective interventions.38 Only by using a longitudinal design is it possible to begin to
identify such mechanisms. 

Secondly, the literature offers a very limited knowledge of what may work to limit the damage to
health and wellbeing from the full range of unacceptable behaviours measured in this study. Thus, the
present research also seeks to examine a number of factors which may moderate the impact of
unacceptable behaviour in the workplace. This is done by measuring a number of important
moderators in the study (eg social support, resilience, optimism). 

Thirdly, this study aims to address some of the methodological weaknesses in previous research.
Almost all the research in this domain has been conducted either in North America (with emphasis on
extra-organisational sources) or in non-UK Europe (with an emphasis on intra-organisational sources)
and it is unclear how these bodies of research relate to the UK workplace experience. It has also
become evident that there is value in considering insider- and outsider-initiated unacceptable
behaviour simultaneously;19 this is addressed in the study, as it is likely that the two different sources
will require very different kinds of intervention strategy. Other methodological weaknesses in existing
research have been a lack of clarity in the type of unacceptable behaviour being studied, a failure to
take adequate baseline measures, and not recording prior personal exposure to unacceptable
behaviour.59 The present study addresses each of these by:

• breaking down the definition of unacceptable behaviour into three forms (violence, bullying and
incivility)

• using the T1 measurement as the baseline
• asking participants at the T1 point to reflect on their experiences over the previous six months. 

Barling et al.1 suggested that future research on unacceptable behaviour would be profitably directed
towards three general research needs. These were questions of:

• construct definition
• prevention and mitigation
• research methodology. 

The present study aims to address all of these needs. Firstly, it is specific about the types of
unacceptable behaviour measured and makes clear how they are broken down into violence, bullying
and incivility. Secondly, by using a range of moderators, it seeks to examine how organisations can
most effectively intervene to mitigate the effects of unacceptable behaviour. Thirdly, it uses a
longitudinal design that Barling et al.1 describe as a methodology belonging to the ‘next generation’ of
studies in this area. 
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1.6 Study design

1.6.1 Longitudinal designs 
Longitudinal designs allow examination of how effects change over time and are considered more
powerful than cross-sectional designs (involving one measurement at one time point). Using
longitudinal designs, researchers can follow multiple outcomes (and moderators) simultaneously over
time to explore the validity of hypothesised causal chains of events.60 As Shadish et al. state, ‘Practical
problems plague longitudinal designs’60 (p. 267). One of the greatest threats to this type of research
design is participant ‘attrition’, whereby participants leave the organisations they worked in or simply
get tired of completing surveys. Longitudinal studies are also expensive to carry out, as a rule, and
are extremely resource-intensive in terms of research time. 

Despite these well-documented issues with this design, a cross-lagged longitudinal design was
nevertheless chosen for this study because of the almost complete dearth of longitudinal research in
the area of unacceptable behaviour.

1.6.2 Longitudinal designs: how do they work statistically?
Evidence for a causal relationship between variables X and Y can be found by regressing Y at Time 2
on X at Time 1 while simultaneously controlling for Y at Time 1. Any remaining variance that is
explained in Y at Time 2 by X at Time 1 can be interpreted as showing that X causes Y.61 The present
authors acknowledge that the cross-lagged method is not without its critics,62 but at the same time,
there are many staunch advocates of the method (eg Locascio63). By performing this analysis on the
matched sample this study improves on the previous cross-sectional research in this area.  

1.7 Research questions
The study focuses on four key research questions:

• What is the prevalence of bullying, violence and incivility in a large sample of diverse employees
in the UK?  

• What are the relationships between work-related violence, bullying and incivility events and
wellbeing outcomes (eg mental strain) for employees? 

• What are the most important moderators of these causal relationships?  
• What are the most promising candidates for the development of successful interventions to limit

the risks to employee health from work-related violence, bullying and incivility?
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2 Method
2.1 Study design
Cross-sectional studies on the relationships between stressors and strains (in this case, unacceptable
behaviour and health) are subject to common method variance issues. Hence, following the advice of
Podsakoff et al.,64 a temporal time-lag was introduced to combat common method variance. A
quantitative survey method was employed, which used a cross-lagged longitudinal design (two-wave),
with a temporal separation of approximately six months (T1 data were collected in July and August
2008 and T2 data in February and March 2009). In each instance, participants were asked about the
previous six months. 

2.2 Recruitment of organisations
Organisations were targeted in those sectors known to have issues with violence, especially from
external sources – for example transport, emergency services and public administration.

In the initial phases of the study, the researchers worked with Sheffield University’s media team to
issue a press-release about the research. This led to several articles in local newspapers and interviews
with members of the research team on local radio. As a result of this media publicity, several national
organisations contacted the team about the research, including the producer of the BBC local news
programme, the Health and Safety Executive (HSE) and the Suzy Lamplugh Trust.

The research team also used existing networks and made new contacts to gain access to as wide a
range of relevant organisations as possible. For example they:

• made use of a new contact in the HSE who had strong links with the National Health Service
(NHS), which led to another contact who managed a health and safety network in the NHS

• contacted directly those organisations that they especially wanted to collaborate with
• used the contacts of the university’s Business Liaison Manager and attended University Corporate

Partnership events
• used contacts made through students on the MSc occupational/work psychology programmes, of

which the principal investigator is a co-director.

These concerted recruitment efforts in the early part of 2008 led to 10 organisations agreeing to
participate in the two stages of data collection. T1 data were obtained from nine organisations. One
organisation withdrew from the study at a late stage, principally because of the loss of two key
contacts that the research team had spent time negotiating with. 

2.3 Questionnaire development
The researchers spent several weeks identifying and sourcing existing measures that they wanted to
include in the survey. Some of these existing measures had to have the response anchors repeated and
adapted so that both internal and external sources of unacceptable behaviour could be captured.
First, the unacceptable behaviour measures and the health outcome measures were addressed. This
necessitated contacting researchers in Europe and North America for access to and permission to use
full scales. Second, the potential moderators of the relationships between unacceptable behaviour and
health outcomes were considered. In addition, key demographic and background details of employees
were needed. A substantial amount of time was spent on cutting down the questionnaire to an
acceptable size and on working on a way to get participants to self-generate a unique identifying code
that would allow their data provided at T1 and T2 to be matched.

Once the researchers were satisfied with the overall content of the questionnaire, it was piloted on
two distinct groups of individuals. The pilot participants were those who had contacted the team
after reading about the study in the newspaper or hearing about it on the radio, along with some
researchers at the Institute of Work Psychology (IWP). The volunteers were asked about the time it
took them to complete the questionnaire, the ease of completion and whether they felt that any
important aspects had been omitted. Following this process, more items and measures were removed
and small changes were made. (Note that there were minor differences in the demographic sections in
the different versions of the questionnaire sent to each organisation, to take account of differences
they were keen to know about.) 
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2.4 Questionnaire items and measures

2.4.1 Demographics and other background information

Participants were asked their age, gender and ethnic origin. In addition, they were asked about their
highest level of educational achievement, the name of their organisation, the sector they believed their
organisation best fitted into, the length of time they had worked there, their job title and their
organisational level (eg employee or senior manager). They were also asked to indicate the time they
spent working either alone, with external people (ie customers or clients) or with colleagues.
Participants were asked to indicate the number of hours they worked in a typical week, their typical
work patterns and whether they were union members (or indeed representatives) and of which union. 

Finally, this first section of the questionnaire asked about participants’ training on dealing with
unacceptable behaviour, whether their organisation had an incident reporting system and whether
they were aware of any other organisational policies on unacceptable behaviour. 

2.4.2 Measures of unacceptable behaviour at work 
A comprehensive approach was taken to measuring unacceptable behaviour in the workplace. Three
separate scales were used and each act was examined as perpetrated by people internal and external
to the organisation. Taken together, these scales cover a range of behaviours from acts of physical
violence (being hit, kicked, grabbed, shoved or pushed) to lower level acts of incivility (being put
down or condescended to). The scales used were as follows:

• for violence, the Violence at Work Scale30

• for bullying, the Negative Acts Questionnaire9

• for incivility, the Workplace Incivility Scale.18

2.4.3 Mental and physical health measures
As with the unacceptable behaviour measurement, a comprehensive approach was again used. The
following aspects were measured:

• work-related mental health, including anxiety and depression65

• emotional exhaustion, using items from the Maslach Burnout Inventory66

• post-traumatic stress symptoms, using items from the Impact of Events Scale67

• general mental strain, using the General Health Questionnaire (GHQ-12)68

• physical health, using the Physical Health Questionnaire69

• self-reported sick leave – a one-item measure asking about days off work in the previous six
months.

2.4.4 Moderator measures
As mentioned in Section 1, one of the research questions was concerned with the moderators of the
potential causal relationships between unacceptable behaviour and health. The following is a simple
list of the moderators measured; full details are available in Appendix 1:

• workload demands70

• work autonomy71,72

• social support (O’Hara,73 which was based on Caplan et al.70)
• management support (O’Hara,73 which was based on Caplan et al.70)
• optimism, using the Life Orientation Test (LOT)74 as an optimism subscale of the PsyCap

questionnaire (PCQ)75

• resilience76 – used as a resilience subscale of the PCQ75

• self-esteem77

• negative affectivity78

2.5 Procedures for questionnaire administration 
Different procedures were used depending on whether organisations had agreed to use online or
paper versions of the questionnaire. 

2.5.1 Online administration 
The organisations opting to use the online questionnaire were given either an electronic link that
could be embedded in an email circulated to participating staff or a link that could go on a webpage.
Some organisations used both.
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The online administration process was supported by detailed information about the survey.
Organisations were contacted weekly with information about the number of responses we were
receiving during the survey weeks (usually a four-week period). In addition, the research team
followed up any questions and problems that employees had with completing the survey. 

2.5.2 Paper administration
Paper questionnaires were delivered, posted and collected by the organisations themselves. The
researchers were unable to spend time at these organisations in a way that would have supported the
survey administration; there is little doubt that this had some implications for the number of data
collected via this method. 

2.6 Procedures for analysis
The data were downloaded from the online data collection system and put into SPSS Version 15. The
small number of pen and paper data were coded, entered by hand and again put into SPSS. 
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3 Results: sample characteristics (T1 data only) 
3.1 Completion rates and response rates
For T1, in July and August 2008, data were obtained from nine organisations. With online methods
it is difficult to calculate accurate response rates as it is not always clear how many people have been
reached with the survey link. Table 1 shows the number of employees who started the questionnaire,
those that completed and a percentage completion rate. Table 2 shows the number of pen and paper
questionnaires provided, those that returned it and response rate.

Table 1
Online returns

Table 2
Paper returns
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Self-reported sectors Started Completed Completion rate (%)

1 Public sector – multiple organisations T1 2505 1372 54.8

2 Health sector T1 402 218 54.2

3 Education sector T1 217 119 54.8

4 Public administration T1 144 81 56.2

5 Emergency service (1) T1 153 68 44.4

Self-reported sectors Provided Returned Response rate (%)

6 Emergency service (2) T1 1400 107 7.6

7 Transport and communication (1) T1 100 92 92.0

8 Utilities T1 200 52 26.0

9 Transport and communication (2) T1 720 48 6.7

The total sample size at T1 was 3,652. Response rates were low but this is to be expected when
conducting research on sensitive topics such as unacceptable behaviour.79 The total sample size at T2
was 2,029. 

3.2 Sectors of study organisations at T1
The original sample of employees at T1 was spread across a variety of organisational sectors. The
largest percentage was drawn from a large public sector body that had employees in numerous
government departments spread across the UK. The second largest percentage came from the health
and social work sector. 

As Table 3 shows, 85 per cent of respondents reported themselves to be employed in one of three
sectors, namely public administration and defence, health and social work, and education. 

3.3 Organisational level of respondents at T1 
Sixty-nine percent of respondents classed themselves as being at employee level in their organisations,
with the minority classified as senior management and other (see Table 4).

3.4 Age of study participants  
The average age of employees in the study was 43 years and 6 months. 

3.5 Gender composition of sample 
At T1, 63 per cent of the sample were female and 37 per cent male. 

3.6 Ethnic origin of sample 
As shown in Table 5, the majority (92 per cent) of respondents categorised themselves as white. 

3.7 Highest level of education 
The highest educational attainment level of respondents is shown in Table 6. The majority (74 per
cent) of respondents were educated to A-level or above.



Table 3
Distribution of
respondents by
organisational
sector (self-
reported)

Table 4
Distribution of
respondents by
organisational level

Table 5
Distribution of
respondents by
ethnic origin
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Organisational sector
Total respondents

Number %

Public administration and defence 1594 54.8

Health and social work 462 15.9

Education 394 13.5

Other community and social, eg emergency services 268 9.2

Transport and communication 99 3.4

Utilities 52 1.8

Financial services 31 1.1

Real estate and business 11 0.4

Total 2911 100.1

Missing data 737

Total 3652

Organisational level
Total respondents

Number %

Employee 1993 69.1

Middle manager 735 25.5

Senior manager 79 2.7

Other 77 2.7

Total 2884 100.0

Missing data 768

Total 3652

Ethnic origin
Total respondents

Number %

Asian 108 3.7

Black 45 1.5

White 2693 92.2

Other 74 2.5

Total 2920 99.9

Missing data 732

Total 3652



3.8 Tenure in organisation 
The average organisational tenure was 14 years 6 months. 

3.9 Hours worked and work patterns 
The average number of hours worked per week was 37 (standard deviation = 7.09). 

3.10 Work patterns 
Fifty-nine per cent worked standard hours (Monday to Friday, 09.00–17.00) and 41 per cent reported
they worked other work patterns (ie non-standard hours).

3.11 Union membership 
Seventy-four percent of participants were members of a union and 16 per cent reported they were
union representatives. The remaining 10 per cent said they were not union members. 

3.12 Training to deal with unacceptable behaviour 
Sixty per cent of respondents reported that they had attended training about dealing with
unacceptable behaviour from either customers or colleagues. Eighty-six percent of these said that this
training had been provided by the organisation they currently worked for. 

3.13 Reporting systems for unacceptable behaviour 
Ninety-two percent reported that their organisation had a system for reporting unacceptable
behaviour from either customers or colleagues. Forty-one percent said that they had used this system. 

3.14 Other organisational policies about unacceptable behaviour 
Sixty-six percent reported that there organisation had other polices about unacceptable behaviour. 

3.15 Summary of sample characteristics 
The majority of respondents were from the public administration and health and social work sectors.
There was good representation from education and emergency services as well. Most of the
participants reported that they were at employee level, but again there is good representation of
middle managers. On average, participants were 43–44 years old and are more likely to be female
and white. Seventy-three percent have qualifications above GCSE level, and the average participant
has been with their current organisations approximately 14–15 years. Most work 37 hours a week
but just over 40 per cent work non-standard hours. The majority are union members, and have been
trained to deal with unacceptable behaviour by their current organisation.

Table 6
Distribution of
respondents by
educational level
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Educational level
Total respondents

Number %

None 72 2.5

GCSE 679 23.2

A-level 946 32.4

Undergraduate degree 732 25.0

Postgraduate degree 494 16.9

Total 2923 100.0

Missing data 729

Total 3652



4 Results: prevalence of violence, bullying and incivility
4.1 Prevalence calculations 
There is considerable debate about the best way to calculate prevalence rates of unacceptable
behaviour, given the large differences reported in the academic literature (for example, see papers by
Coyne et al.,15 Nielsen et al.80 and Notelaers et al.81). For this study, the researchers chose to
dichotomise responses to each item according to whether it was experienced frequently or
infrequently, based on earlier research into the prevalence of unacceptable behaviour, in particular
about the prevalence of bullying (eg Einarsen & Raknes,9 Vartia82 and Zapf et al.12). 

To compute overall prevalence scores of violence, bullying and incivility, responses were therefore
recoded into two categories of ‘frequent’ and ‘infrequent’. Response categories of ‘never’, ‘now and
then’ and ‘monthly’ were combined into the ‘infrequent’ category. The response categories of ‘weekly’
and ‘daily’ comprised the ‘frequent’ category. Using acts experienced weekly or more often as a cut-
off for ‘frequent’ exposure is typical in bullying research. For example, Leymann83 defines victims of
bullying as those who report being subjected to negative acts on a weekly or daily basis.

Thus, the method used in the present research (after Leymann83) defines the victim group as those
respondents who report being subjected to at least one negative act specified in the inventory on a
weekly or daily basis for a period of six months. Acts that happen once a week or more often are
coded as ‘1 = act’, whereas all other frequencies are coded as ‘0 = no act’. Recoded items were then
summed to compute a single overall prevalence score aligned with the number of items on that
particular scale. For example, if someone answered ‘infrequent’ (‘never’, ‘now and then’ or ‘monthly’)
to all 22 negative acts (bullying), they would have an overall score on zero and would not be
considered a victim of bullying. The same method is used for both violence and incivility. 

Unacceptable behaviour, health and wellbeing at work  23

Table 7
Percentage of
respondents
reporting
‘frequent’
experience of
unacceptable
behaviour over a
six-month period.
‘Frequent’ is a
combination of
‘weekly’ and ‘daily’

Experienced unacceptable behaviour and source
Total respondents reporting ‘frequent’ acts

Number %

Violence from inside (n= 2256) 84 3.7

Violence from outside (n= 2118) 220 10.4

Bullying from inside (n= 2250) 881 39.2

Bullying from outside (n= 2096) 357 17.0

Incivility from inside (n= 2269) 379 16.7

Incivility from outside (n= 2108) 150 7.1

4.1.1 Violence 
Ten per cent of respondents reported experience violence from sources external to their workplace.
This is similar to the reported 6 per cent of the workforce (in a nationally representative probability
sample of US workers) who reported incidents of physical violence over a 12-month period.5 The
least reported unacceptable behaviour is violence from inside organisations, at 4 per cent. 

4.1.2 Bullying
The most frequently reported unacceptable behaviour is bullying from inside organisations (39 per
cent of respondents). This figure is almost identical to the 39.6 per cent reported by Coyne et al.15

Like Coyne et al., the present authors advocate caution in citing and interpreting this figure without
considering how was calculated. However, part of Coyne et al.’s justification for suggesting that 39.6
per cent was an overestimation of the rates of victimisation was that it was much higher than rates in
previous studies. Obviously, the present report is an additional study with a 39 per cent prevalence
rate based on a sample size many times larger than the Coyne et al. study (n = 288). Also, this is still
lower than Einarsen & Raknes’9 finding that 75 per cent of Norwegian engineering employees
reported experiencing at least one incident of general harassment during the previous six months.

In a recent paper by Nielsen et al.80 on the prevalence of bullying in Norway, there is a useful table
showing a selection of prevalence rates across 13 different countries. Furthermore, there are several
studies reported in that paper that can be compared against the present study’s prevalence rate of 39



per cent. For example, a Danish study by Agervold84 reports a prevalence of 26.9 per cent (over six
months); a Turkish study by Bilgel, Aytac & Bayram85 reports 55 per cent (over 12 months); and a US
study by Schat et al.5 reports 41.4 per cent (over 12 months). 

In conclusion, the findings of the present study are similar to those of both Coyne et al.15 in the UK
and Schat et al.5 study in the US. It must be remembered, though, that the current study found a 39
per cent prevalence rate over a shorter period than that of Schat et al. 

4.1.3 Incivility 
Seventeen per cent of respondents reported being the victim of incivility from sources inside their
organisation on a daily and weekly basis over the previous six months. A lower figure of 7 per cent
reported frequent experience of incivility at work from sources outside their organisation.

These findings are similar to previous prevalence research. Pearson & Porath86 found that at least 20
per cent of the people they surveyed were direct targets of incivility at work at least once per week.
Cortina et al.18 studied the prevalence of incivility over a five-year period and found that 25 per cent
experienced incivility ‘sometimes’ and 6 per cent ‘often’ or ‘many times’. 

4.1.4 Summary of prevalence statistics 
A substantial number of participants in the study reported that they experience bullying and incivility
from sources within their own organisations. Far fewer respondents were subjected to violence with
an external origin. 

The findings of the present study on violence agree with those of Schat et al.,5 who state that the vast
majority of such acts do originate externally. The variation in frequency of reporting across the three
types of unacceptable behaviour and also between internal and external sources adds weight to the
present authors’ decision to examine unacceptable behaviour in this fine-grained way. 
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5 Results: differences in the prevalence of
unacceptable behaviour by sector, role, gender and
educational level
5.1 Background
A series of cross-tabulated Pearson’s chi-square analyses was used to examine differences in the
prevalence of violence, bullying and incivility between: 

• organisational sectors (note: the authors caution against reading too much into these data, as in
many cases a single organisation represents a sector)

• job roles 
• males and females
• education levels.

This allowed any significant differences to be explored between participants across the three different
kinds of unacceptable behaviour (from inside and outside the workplace). The following analyses are
on the overall sample at T1 data collection. For Pearson’s chi-square analyses with cells with expected
counts of less than 5, exact significance tests were performed and the results are reported as exact p
values throughout. 

Furthermore, the Pearson’s chi-square analyses used to explore sector differences all had between five
and eight cells with expected counts of less than 5. There was insufficient memory on the statistical
package SPSS to perform exact significance tests. Therefore the statistical significances reported in the
‘sector prevalence’ section are based on Pearson’s chi-square (unadjusted for exact p values). 

5.2 Sector differences in self-reported prevalence of unacceptable behaviour 
Table 8 shows the percentage of respondents reporting frequent unacceptable behaviour, displayed by
self-reported organisational sector. 
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Self-reported
organisational sector

Violence
from 
inside

Violence
from 

outside

Bullying
from 
inside

Bullying
from 

outside

Incivility
from 
inside

Incivility
from 

outside

Public administration and
defence

32
3%
(1157)

102
10%
(1072)

487
42%
(1163)

169
16%
(1069)

224
19%
(1172)

71
7%
(1071)

Health and social work
17
5%
(351)

45
13%
(353)

109
31%
(352)

71
21%
(347)

54
15%
(353)

29
8%
(349)

Education
2
1%
(285)

1
0.4%
(265)

87
31%
(352)

11
4%
(265)

27
9%
(287)

2
0.8%
(265)

Other community and social,
eg emergency services

15
7%
(217)

34
16%
(207)

104
48%
(217)

41
20%
(209)

32
15%
(219)

15
7%
(207)

Transport and
communication

6
7%
(88)

20
23%
(87)

29
34%
(87)

28
33%
(86)

10
11%
(88)

14
16%
(87)

Utilities
4
9%
(47)

12
25%
48

15
32%
(47)

20
44%
(46)

9
19%
(48)

10
21%
(47)

Financial services
0
0%
(10)

0
0%
(8)

3
27%
(11)

0
0%
(8)

1
10%
(10)

0
0%
(8)

Notes
The highest frequency for each behaviour is in bold.
Groups with fewer than 10 respondents on all scales were omitted from the table.

Table 8
Percentage of
respondents
reporting
‘frequent’
unacceptable
behaviour by
organisational
sector. ‘Frequent’ is
a combination of
‘weekly’ and ‘daily’



5.2.1 Violence 
There were some differences between sectors, in relation to both violence from inside the organisation
(χ² (8, N = 2,161) = 24.637, p = 0.002) and outside (χ² (9, N = 2,046) = 66.832, p = 0.000). Again, the
utilities reported the most frequent experience of violence (9 per cent from inside, 25 per cent from
outside); on the other hand, there were substantially lower prevalences in financial services (0 per
cent from inside and outside) and education (1 per cent inside, 0.4 per cent outside). These differences
and associations were of low statistical strength (Φ�= 0.107 inside prevalence, and Φ�= 0.181 outside
prevalence). 

5.2.2 Bullying 
From Table 8 it can be seen that the most frequent unacceptable behaviour reported was bullying from
inside the organisation (48 per cent). Five of the six highest reported frequencies of unacceptable events
are in the utilities sector; this included employees whose main role was debt collection.

Several differences were found between sectors in the prevalence of bullying from inside the
organisation (χ² (8, N = 2,167) = 33.572, p = 0.000). The ‘other community, social and emergency
services’ sector reported the most (48 per cent), with financial services reporting the fewest (27 per
cent); however the associations were of low strength (Φ�= 0.124). 

Associations were also found between sectors in the prevalence of bullying from outside organisations
(χ² (9, N = 2,036) = 85.819, p = 0.000), but were low in statistical strength (Φ�= 0.205). The utilities
sector reported considerably more bullying from outside the organisation than the other sectors (44
per cent); again, this may reflect the inclusion of employees whose main role was debt collection.
Financial services and education reported the least bullying from outside the organisation (0 and 4
per cent respectively). 

5.2.3 Incivility 
Incivility from inside the organisation was joint highest in the public administration and defence
sector (multiple public sector organisations were included in this sector) and the utilities sector (19
per cent). The education and financial services sectors reported the least incivility from inside the
organisation (9 and 10 per cent respectively). These apparent differences were statistically significant
(χ² (8, N = 2,183) = 19.713, p = 0.011), but were low in strength (Φ�= 0.095). 

There were also some differences between organisational sectors with respect to experiencing
incivility from outside the organisation (χ² (9, N = 2,040) = 57.361, p = 0.000). Utilities reported more
incivility from outside (21 per cent) compared to the other sectors. Again, both financial services and
education reported the least incivility (0 and 0.8 per cent from outsiders respectively). The strength of
these apparent associations is, however, low (Φ�= 0.168). 

A survey of public sector workers in the US found that 71 per cent of respondents reported at least
some experience of workplace incivility during the previous five years and 6 per cent reported
experiencing such behaviour many times;18 the findings of the present study over a previous six-
month period are somewhat commensurate. 

5.3 Gender differences in unacceptable behaviour 
For both men and women, by far the most frequently reported unacceptable behaviour was bullying
from inside organisations, with 39 per cent of both genders reporting frequent experiences. The least
commonly reported type of unacceptable behaviour was violence from inside organisations, with 3
per cent of women and 4 per cent of men reporting frequent experience. 
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Gender
Violence
from 
inside

Violence
from 

outside

Bullying
from 
inside

Bullying
from 

outside

Incivility
from 
inside

Incivility
from 

outside

Female
43
3%
(1379)

108
8%
(1291)

533
39%
(1383)

191
15%
(1288)

226
16%
(1391)

85
7%
(1287)

Male
33
4%
(789)

106
14%
(759)

306
39%
(790)

152
20%
(752)

132
17%
(796)

56
7%
(757)

Note: The highest frequency for each behaviour is in bold.

Table 9
Gender differences

in self-reported
‘frequent’ exposure

to unacceptable
behaviour.

‘Frequent’ is a
combination of

‘weekly’ and ‘daily’



There were some significant differences between males and females with respect to experiencing
unacceptable behaviour that originated from outside the organisation.  First, men reported more
bullying from outside organisations than women (χ² (1, N = 2,040) = 9.839, p = 0.002), although the
strength of the association was low (Φ�= 0.069). Second, men reported experiencing more violence
from outside their organisations than women (χ² (1, N = 2,050) = 16.034, p = 0.000), although the
association was of similarly low strength (Φ�= 0.088). 

Such findings concur with those of Zapf et al.41 and Schat et al.5 Zapf et al. conclude there is little
evidence that women are more at risk because of the socialisation processes that women undergo
(conditioning them to become, for example, less assertive and less aggressive). Schat et al. find that
men are more at risk of violence but note that this has to be tempered by the nature and source of the
violence and the respondent’s occupation.  

5.4 Role differences in self-reported prevalence of unacceptable behaviour
The most frequently reported unacceptable behaviour was bullying from inside organisations, with 39
per cent of employee-level participants reporting daily or weekly bullying. They were closely followed
by middle management (38 per cent) (see Table 10). There were some significant differences between
employees and both middle and senior management with respect to experiencing unacceptable
behaviour at work. (Note: In this section a distinction is drawn between employees, middle managers
and senior managers. Elsewhere in this report, the term ‘employees’ is used to cover all three.) 
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Table 10
Organisational
level differences in
self-reported
‘frequent’ exposure
to unacceptable
behaviour.
‘Frequent’ is a
combination of
‘weekly’ and ‘daily’

Role
Violence
from 
inside

Violence
from 

outside

Bullying
from 
inside

Bullying
from 

outside

Incivility
from 
inside

Incivility
from 

outside

Employee
54
4%
(1479)

168
12%
(1401)

576
39%
(1481)

278
20%
(1393)

251
17%
(1491)

118
9%
(1395)

Middle management
16
3%
(536)

33
7%
(502)

205
38%
(538)

45
9%
(502)

76
14%
(540)

15
3%
(501)

Senior management
1
2%
(61)

1
2%
(61)

11
18%
(62)

1
2%
(61)

6
10%
(62)

0
0%
(61)

Notes
The highest frequency for each behaviour is in bold.
The ‘other’ category was omitted from the table.

5.4.1 Violence
While there were no significant differences between organisational level and experience of violence
from inside organisations, differences were found regarding violence from outside (χ² (3, N = 2,021)
19.6730, p = 0.000). The strength of the association between different organisational levels and
violence from outside was low (Φ�= 0.099).

5.4.2 Bullying 
Employee-level participants reported more bullying from inside the organisation than their
management counterparts (χ² (3, N = 2,141) = 15.814, p = 0.001), but the strength of the association
was low (Φ�= 0.086). Employees also reported experiencing more bullying from outside their
organisation compared to both middle and senior management (χ² (3, N = 2,012) = 45.900, p = 0.000),
although again the association is of low strength: Φ�= 0.151. 

5.4.3 Incivility 
There were also some differences between organisational level and incivility. Employees reported
more incivility than managers, from both inside their organisations (χ² (3, N = 2,156) = 9.562, 
p = 0.023) and outside (χ² (3, N = 2,015) = 23.948, exact p = 0.000). The strength of the association
between organisational level and incivility were low for both inside and outside incivility: Φ�= 0.067
and Φ�= 0.109 respectively.

In conclusion, employee-level participants report significantly more violence, bullying and incivility
than middle and senior managers. The differences concerning unacceptable behaviour from outside



are probably a strong reflection of customer/client-facing aspects of their roles. Typically, middle and
senior managers are more removed from dealing with customers, clients and patients face to face.
Aquino speculates that ‘potential perpetrators may refrain from harming high-ranking co-workers
because they fear reprisals’ (p. 176).87 Aquino further discusses the possibility of high-status
employees being ‘insulated from victimization’ (p. 176), because of the beneficial value of treating
‘power’ with respect (see Tripp88). 

5.5 Educational level differences in unacceptable behaviour 
Table 11 illustrates the differences between the education level of respondents and the frequency with
which they experience unacceptable behaviour in the workplace. 

Table 11
Educational level
differences in self-
reported ‘frequent’

exposure to
unacceptable
behaviour.

‘Frequent’ is a
combination of

‘weekly’ and ‘daily’
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Highest educational level
Violence
from 
inside

Violence
from 

outside

Bullying
from 
inside

Bullying
from 

outside

Incivility
from 
inside

Incivility
from 

outside

None
3
6%
(55)

8
15%
(55)

11
20%
(55)

13
23%
(55)

5
9%
(55)

7
13%
(55)

GCSE
19
4%
(479)

64
14%
(451)

177
37%
(477)

79
18%
(449)

62
13%
(484)

37
8%
(451)

A-level
35
5%
(716)

95
14%
(669)

303
42%
(719)

129
19%
(665)

140
19%
(724)

54
8%
(664)

Undergraduate degree
10
2%
(552)

30
6%
(530)

211
38%
(556)

85
16%
(530)

89
16%
(559)

25
5%
(531)

Postgraduate degree
7
2%
(370)

14
4%
(334)

131
37%
(356)

35
11%
(331)

59
17%
(356)

18
5%
(333)

Note: The highest frequency for each behaviour is in bold.

5.5.1 Violence 
Significant differences can also be seen in the prevalence of violence from insiders (χ² (4, N = 2,158) =
12.364, exact p = 0.016) and outsiders (χ² (4, N = 2,039) = 45.123, p = 0.000); the strength of these
associations was low (Φ�= 0.076 and Φ�= 0.149 respectively). Employees with no qualifications
reported the most violence, closely followed by those with GCSEs and A-Levels; those with university
degrees reported the least violence from both inside and outside organisations. 

5.5.2 Bullying 
By far the most frequently reported unacceptable behaviour was bullying from inside organisations,
with similar frequencies showing for those with GCSEs (37 per cent), A-Levels (42 per cent),
undergraduate degrees (38 per cent) and postgraduate qualifications (37 per cent); those with no
qualifications reported the lowest frequency on this type on behaviour (20 per cent). These differences
in reported frequency were statistically significant (χ² (4, N = 2,163) = 12.874, p = 0.012), although the
strength of the association was low: Φ�= 0.077. 

In contrast, employees with no qualifications reported the highest occurrence of bullying from
outsiders (23 per cent), compared to employees educated to GCSE level or above. Differences
between education level and bullying from outsiders were significant (χ² (4, N = 2,030) = 14.655, p =
0.005), but the associations were of low strength (Φ�= 0.085).

5.5.3 Incivility
There were some differences between education levels in relation to incivility that originates inside
organisations (χ² (4, N = 2,178) = 11.390, p = 0.023). Employees qualified to A-Level reported the
most incivility from inside organisations (19 per cent), which was closely followed by postgraduates
(17 per cent) and undergraduates (16 per cent). Those with no qualifications reported experiencing
the least incivility from insiders (9 per cent). It is important to note, however, that the strength of
these apparent differences and associations was low (Φ�= 0.072).



Those with no qualifications reported the most frequent experience of incivility from outsiders (13
per cent), with those educated to degree level (both undergraduates and postgraduates) reporting the
least (5 per cent). The association between education level and differing levels of incivility from
outside organisations was significant (χ² (4, N = 2,034) = 10.751, exact p = 0.030), although, again, the
strength of the association was low (Φ�= 0.073).

In conclusion, four out of six of the highest reported frequencies of unacceptable behaviour events are
reported by those with no educational qualifications. Three of the four kinds of unacceptable
behaviour most often reported by those with no qualifications originate from organisational
outsiders. This may reflect the fact that workers with no qualifications are likely to work in particular
occupations, such as public transport, where they are mostly alone or not working with colleagues. 

5.6 Summary of section
Violence from inside the organisation is consistently the least (or joint least) reported kind of
unacceptable behaviour across all prevalence analyses. Bullying that originates from inside the
organisation is consistently the most frequently reported type of unacceptable behaviour across all
prevalence analyses performed. In this sample, employees in the utilities sector appear to be more at
risk of experiencing all kinds of unacceptable behaviour at work except for bullying from internal
sources. However, caution is needed in interpreting this latter finding as it is derived from just a few
employees from one utility company. 
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6 Results: cross-sectional main effects analyses on T1 
6.1 Background
An initial analysis was carried out on the T1 cross-sectional data as there was a large number of data
across all sectors in the study. Using a series of hierarchical regression analyses, the cross-sectional
associations of the predictor (dichotomised independent) variables (violence, bullying, incivility and
witnessing unacceptable behaviour) measured at T1 were examined against the outcome (dependent)
variables (work-related anxiety, work-related depression, emotional exhaustion, post-traumatic stress
symptoms, general mental strain (GHQ-12), physical ill health, absence and organisational
commitment measured at T1 (see Figure 2).

Figure 2
Cross-sectional

main effects model

30 Sprigg, Martin, Niven and Armitage

Independent variables T1 measure
(unacceptable behaviour variables)
• Bullying experienced at work (from
inside and outside the immediate
workplace)

• Incivility experienced at work (from
inside and outside the immediate
workplace)

• Violence experienced at work (from
inside and outside the immediate
workplace)

• Witnessing unacceptable behaviour
(bullying, incivility and violence)

Dependent variables T1 measure
• Work-related anxiety
• Work-related depression
• Emotional exhaustion
• Post-traumatic stress
• General mental strain (GHQ)
• Physical illness or health
• Absence
• Organisational commitment

Control variable
• Negative affectivity

A total of 3,388 people participated in T1 surveys and gave complete identification numbers. From
that sample, 169 ‘matched’ people were removed before the analysis. Note: ‘matched’ people are
those employees who completed both surveys, while ‘non-matched’ people completed only one
questionnaire. Not all of the participants fully completed every item on the questionnaire; each
analysis is based on a different number of participants, ranging from 784 (for absence) to 1,558
(single item self-esteem), with the majority of analyses including approximately 1,440 participants.

6.2 Rationale for cross-sectional analysis 
Given that there was a smaller number of ‘matched’ participants (ie those who completed both T1
and T2 of the survey) than had been expected, the findings presented here are based on the key study
variables from the larger cross-sectional dataset at T1. Obviously, a larger dataset gives greater
statistical power and more interesting and useful findings. 

6.3 Preliminary data procedures 
As with the matched analysis, a series of preliminary data procedures was performed. Firstly, the
correlations between the key independent variables were examined to check that each variable was
contributing uniquely to the analysis (a multi-collinearity check); no violations were evident.  

The second check was to ascertain whether any of the background variables needed to be controlled
for in the main analysis. A series of UNIANOVAs were performed with the categorical background
variables (union, level of education, organisation, job level within organisation, work pattern and
ethnicity) to establish whether any of them consistently related to the outcome variables of interest.
The continuous and dichotomous background variables (age, gender, hours worked and tenure), were
then explored with a correlation analysis (see Appendix 1). The following variables were found to
relate consistently and significantly to the health and wellbeing outcome variables: 

• gender
• hours worked per week
• tenure



• organisation
• union. 

Dummy coding was then performed on the ‘organisation’ and ‘union’ variables before the main
analyses, as each consisted of more than two categorical options.

A separate correlation analysis revealed that the negative affectivity variable highly correlated with all
the outcome variables (see Appendix 1). It was therefore again necessary to control for negative
affectivity. Correlations were then performed between all seven key independent variables and all the
outcome variables (see Appendix 1). This was to identify the predictor variables that significantly
correlate with each outcome variable; only these were subsequently included in the main analyses
(this action was taken for consistency with the cross-lagged analysis). Following these pre-analysis
checks, the data were ready for the next analysis phase. 

6.4 Is unacceptable behaviour in the workplace associated with health and wellbeing?
A series of hierarchical multiple regression analyses was performed with each health or wellbeing
outcome variable in turn. For each analysis, the effects of gender, hours worked per week, tenure,
organisation and union were controlled for, in Steps 1–4. In Step 5, those key unacceptable behaviour
predictors were added that significantly correlated with the outcome variable in question. Table 12
summarises the findings of the multiple regressions performed for the eight separate health and
wellbeing variables.  

Table 12
Cross-sectional
main effects:
standardised
regression weights
and R2 values for
predicting each
measure of
wellbeing using
bullying, incivility
and violence as
predictors (T1)
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Unacceptable
behaviour
predictors

Dependent variables

Bullying inside
organisation

0.159** 0.212** 0.178** 0.194** 0.161** 0.075** –0.036 –0.171**

Bullying outside
organisation

0.037 0.033 0.043 0.048 –0.008 0.066* ~ 0.011

Incivility inside
organisation

0.100** 0.107** 0.082** 0.124** 0.096** 0.068** 0.119** –0.034

Incivility outside
organisation

–0.014 –0.031 –0.026 0.029 0.006 –0.030 ~ 0.018

Violence inside
organisation

–0.003 0.022 –0.035 –0.001 0.011 –0.022 ~ –0.002

Violence outside
organisation

–0.003 0.008 0.044 –0.002 –0.020 0.070** ~ ~

Witnessing
unacceptable
behaviour

0.118** 0.083** 0.178** 0.096** 0.072** 0.052* –0.008 –0.113**

R2 0.549 0.561 0.482 0.449 0.558 0.376 0.057 0.286

DR2 0.075** 0.092** 0.110** 0.102** 0.056** 0.034** 0.010* 0.054**
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** p< 0.01
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Several observations can be made from the information in Table 12. 

Higher levels of work-related anxiety are associated with frequent bullying from inside the
organisation, frequent incivility from inside the organisation and frequently witnessing unacceptable
behaviour at work. The D�R2 value indicates that the unacceptable behaviour predictor variables
accounted for an additional 7.5 per cent of variance in work-related anxiety (D�R2 = 0.075). The total
amount of variance explained by the final model is 54.9 per cent, (R2 = 0.549). The strongest
unacceptable behaviour predictor of work-related anxiety is frequent bullying at work by someone
inside the organisation (colleagues, subordinates or superiors). 

Higher levels of work-related depression are associated with frequent bullying from inside the
organisation, frequent incivility from inside the organisation and frequently witnessing unacceptable
behaviour at work. The D�R2 value indicates that the unacceptable behaviour predictor variables
accounted for an additional 9.2 per cent of variance in work-related depression (D�R2 = 0.092). The
total variance explained by the final model is 56.1 per cent, (R2 = 0.561). The strongest unacceptable
behaviour predictor of work-related depression is frequent bullying at work by someone inside the
organisation (colleagues, subordinates or superiors). This finding supports those of Kivimäki et al.34,35

Higher levels of emotional exhaustion are associated with frequent bullying from inside the
organisation, frequent incivility from inside the organisation and frequently witnessing unacceptable
behaviour at work. The D�R2 value indicates that the unacceptable behaviour predictor variables
accounted for an additional 11 per cent of variance in emotional exhaustion (D�R2 = 0.110). The total
amount of variance explained by the final model is 48.2 per cent (R2 = 0.482). The strongest
unacceptable behaviour predictors of emotional exhaustion are jointly frequent bullying at work by
someone inside the organisation (colleagues, subordinates or superiors) and frequently witnessing
unacceptable behaviour at work. 

Higher levels of post-traumatic stress symptoms are associated with frequent bullying from inside the
organisation, frequent incivility from inside the organisation and frequently witnessing unacceptable
behaviour at work. The D�R2 value indicates that the unacceptable behaviour predictor variables
accounted for an additional 10.2 per cent of variance in post-traumatic stress (D�R2 = 0.102). The total
amount of variance explained by the final model is 44.9 per cent (R2 = 0.449). The strongest
unacceptable behaviour predictor of post-traumatic stress symptoms is frequent bullying at work by
someone inside the organisation (colleagues, subordinates or superiors).

Higher levels of general mental strain (as measured by the GHQ) are associated with frequent
bullying from inside the organisation, frequent incivility from inside the organisation and frequently
witnessing unacceptable behaviour at work. The D�R2 value indicates that the unacceptable behaviour
predictor variables accounted for an additional 5.6 per cent of variance in GHQ (D�R2 = 0.056). The
total amount of variance explained by the final model is 55.8 per cent (R2 = 0.558). The strongest
unacceptable behaviour predictor of general mental strain is frequent bullying at work by someone
inside the organisation (colleagues, subordinates or superiors).

Higher levels of physical illness are associated with frequent bullying from inside the organisation,
frequent bullying from outside the organisation, frequent incivility from inside the organisation,
frequent violence from outside the organisation and frequently witnessing unacceptable behaviour at
work. The D�R2 value indicates that the unacceptable behaviour predictor variables accounted for an
additional 3.4 per cent of variance in PHQ or physical illness (D�R2 = 0.034). The total amount of
variance explained by the final model is 37.6 per cent (R2 = 0.376). The strongest unacceptable
behaviour predictor of physical illness is frequent bullying at work by someone inside the
organisation (colleagues, subordinates or superiors).

High levels of absence are associated with frequent incivility at work from someone inside the
organisation (colleagues, subordinates or superiors) – this is the only unacceptable behaviour
predictor of absence. The D�R2 value indicates that the unacceptable behaviour predictor variables
accounted for an additional 1 per cent of variance in absence (D�R2 = 0.010). The total amount of
variance explained by the final model is 5.7 per cent (R2 = 0.057).

Lower levels of organisational commitment are associated with: frequent bullying from inside the
organisation and frequently witnessing unacceptable behaviour at work. The D�R2 value indicates that
the unacceptable behaviour predictor variables accounted for an additional 5.4 per cent of variance in
organisational commitment (D�R2 = 0.054). The total amount of variance explained by the final model
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is 28.6 per cent (R2 = 0.286). The strongest predictor of (lack of) organisational commitment is
frequent bullying at work by someone inside the organisation (colleagues, subordinates or superiors).

6.5 Summary of section
The most consistent predictors of the health and wellbeing outcomes are bullying from inside the
organisation, incivility from inside the organisation and witnessing unacceptable behaviour at work. 

Both bullying and incivility from outside the organisation (eg by customers, patients or students) and
violence from inside and outside the organisation were not strong predictors of any of the measures
of health and wellbeing; this may be due to range restriction. Apart from bullying from inside the
organisation and witnessing unacceptable behaviour at work, all predictors are restricted in variance
(see Section 10.3.1). 
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7 Results: are ‘matched cases’ different from 
‘non-matched cases’?
7.1 Background 
Before conducting the attrition analysis, both the unmatched data set from T1 and the matched data
set were checked for outliers; extreme outlier scores more than three standard deviations from the
mean were removed from any further analysis. Preliminary checks also revealed that the key
independent variables (ie the unacceptable behaviour measures) were skewed. Therefore all of the key
independent variables were recoded to create dichotomous variables, representing infrequent (0)
versus frequent (1) exposure to unacceptable behaviour. The criteria for recoding are discussed in
Section 4.1.  

7.2 Attrition analysis
An attrition analysis was conducted, using multivariate ANOVA, of key study variables to examine
whether there were any key differences between those employees who had filled in questionnaires at
both time points (‘matched cases’), and those that had completed it only at T1 (‘non-matched cases’). 

The scales and items examined in this way were:

• bullying (from inside, infrequent/frequent)
• bullying (from outside, infrequent/frequent) 
• violence (from inside, infrequent/frequent)
• violence (from outside, infrequent/frequent)
• incivility (from inside, infrequent/frequent)
• incivility (from outside, infrequent/frequent)
• witnessing unacceptable behaviour (infrequent/frequent)
• work-related anxiety
• work-related depression
• emotional exhaustion
• post-traumatic stress 
• Physical Health Questionnaire (PHQ)
• general mental strain (GHQ12)
• workload demands
• job autonomy 
• organisational commitment 
• resilience 
• optimism
• self-esteem 
• negative affectivity 
• gender 
• age in years
• tenure in years 
• organisational sector.

Only those respondents who had fully completed all these scales were included, giving a total number
of matched respondents of 98. From these 24 scales and items there were just two variables in which
significant differences were found; these are reported in Table 13. In other words, those who
remained in the study were very similar to those who dropped out after T1. This degree of similarity
offers a good level confidence in the generalisability of any of the longitudinal findings from the
matched sample. 

Table 13 shows that those with self-reported heavier workload demands have opted to stay in the
survey and express their views; they may have a vested interest in reporting their experiences. Those
reporting higher self-esteem have also opted to continue with the study. 

7.3 Summary of section 
There was very little difference between the respondents who remained in the study and those who
dropped out after T1. Those with higher workloads and higher self-esteem filled in the questionnaire
at both time points. 
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Table 13
Differences
between ‘non-
matched’ and
‘matched’ cases
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Scale or item
Non-matched (NM) and
matched (M) mean and SD

F Sig. Eta

Workload demands (scale)
NM = 2.94 (1.07)
M = 3.27 (1.02)

8.34 0.004 0.005

Self-esteem (item)
NM = 3.04 (1.03)
M = 3.41 (0.96)

11.93 0.001 0.008



8 Results: cross-lagged main effects analyses: the
relationships between unacceptable behaviour at
work and wellbeing of employees 
8.1 Background 
All data were checked for outliers and skews, key variables were dichotomised and extreme outlier
scores more than three standard deviations from the mean were removed from any further analysis.

The following analyses were based on an overall sample size of 169 matched cases. However, not all
of these participants fully completed every item on both questionnaires. Each analysis is therefore
based on a slightly different number of participants. 

8.2 Rationale for cross-lagged analysis 
This section examines the cross-lagged effects of the independent variables (bullying, violence,
incivility and witnessing these negative acts) measured at T1 on the dependent variables (work-related
anxiety, work-related depression, emotional exhaustion, post-traumatic stress symptoms, general
mental strain (GHQ-12), physical ill health,  absence and organisational commitment) measured at
T2 (see Figure 3). 
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Figure 3
Cross-lagged main

effects model Independent variables T1 measure
(unacceptable behaviour variables)
• Bullying experienced at work (from
inside and outside the immediate
workplace)

• Incivility experienced at work (from
inside and outside the immediate
workplace)

• Violence experienced at work (from
inside and outside the immediate
workplace)

• Witnessing unacceptable behaviour
(bullying, incivility and violence)

Dependent variables T2 measure
• Work-related anxiety
• Work-related depression
• Emotional exhaustion
• Post-traumatic stress
• General mental strain (GHQ)
• Physical illness or health
• Absence
• Organisational commitment

Control variable
• Negative affectivity

8.3 Preliminary analysis 
Correlations between the key independent variables were explored. While some of the independent
variables significantly correlated with each other (as expected with similar constructs), none of them
correlated above a level of 0.66. As a general rule, 0.70 is the level at which multi-collinearity is
evident, so caution was exercised in proceeding with the 0.66 correlations. 

To reiterate, the key independent variables were: 

• bullying (from insiders and outsiders) 
• incivility (from insiders and outsiders) 
• violence (from insiders and outsiders) 
• witnessing unacceptable behaviour (note that this was a short composite scale including elements

of bullying, violence and incivility). 

Analyses were then performed to check whether any of the background variables needed to be
controlled for in the main analysis. A series of ANOVAs were performed with the categorical
background variables (union, level of education, organisation, job level within organisation, work
pattern and ethnicity) to see whether any of them consistently and significantly related to the outcome
variables of interest. The continuous and dichotomous background variables (age, gender, hours
worked and tenure) were then explored with a correlation analysis (see Appendix 1). The analyses



showed none of the background variables to consistently and significantly relate to the health and
wellbeing outcome variables.  

Negative affectivity (NA) was controlled for in all subsequent analyses (as recommended by Judge et
al.57). NA can artificially inflate correlations between variables since it can be indicative of a
‘pessimistic’ outlook and therefore a ‘negative’ style of responding to all survey items. Although there
is some debate about controlling for NA (see, for example, Spector et al.58), we found that NA at T1
consistently and significantly related to dependent variables of interest (see Appendix 1), which
suggested that NA should indeed be controlled for. 

Before the main analyses, correlations were calculated between all seven key independent variables
and all the outcome variables. This was to identify those independent variables (the unacceptable
behaviour variables) that significantly correlated with each dependent variable (the health variables).
Only the significantly correlated variables were included in the main analyses. This decision was
taken in order to increase the power of subsequent analyses. Multiple regression requires a large
number of observations; generally it is thought that there should be a minimum of 10 participants per
independent variable. 

8.4 Analysis procedures
A series of cross-lagged hierarchical regression analyses was performed with each dependent variable
in turn. For each analysis, the same dependent variable at Time One (T1) was entered into the
equation at Step 1 (this is to control for the dependent variable at T1, thus providing the cross-lagged
element of the analysis). At Step 2 in all of the regression analyses, the control variable for NA at T1
was entered. In Step 3, the unacceptable behaviour variables (only those correlated with each
dependent variable) were entered in a block together. 

8.5 Does unacceptable behaviour in the workplace ‘cause’ poorer health and wellbeing?
Seven cross-lagged hierarchical regression analyses were performed. Table 14 summarises each of the
analyses conducted. Three significant (p < 0.05) causal relationships were found. (Note: One
relationship is included where p = 0.053 as an illustration of an almost significant relationship.) In the
following section the analyses for the three significant regressions are detailed. 

Table 14
Details of the
cross-lagged
regression analyses
conducted
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Dependent variables Independent variables

1 T2 Work-related anxiety
Bullying from inside the organisation
Incivility from inside the organisation
Witnessing unacceptable behaviour at work

2 T2 Work-related depression

Bullying from inside the organisation
Incivility from inside the organisation
Incivility from outside the organisation
Witnessing unacceptable behaviour at work

3 T2 Emotional exhaustion
Bullying from inside the organisation
Incivility from outside the organisation
Witnessing unacceptable behaviour at work

4 T2 Post-traumatic stress
Bullying from inside the organisation
Incivility from outside the organisation
Witnessing unacceptable behaviour at work

5 T2 General mental strain (GHQ) Bullying from inside the organisation

6 T2 Physical illness or health

Bullying from inside the organisation
Incivility from inside the organisation
Incivility from outside the organisation
Witnessing unacceptable behaviour at work

7 T2 Organisational commitment

Bullying from inside the organisation
Bullying from outside the organisation
Incivility from inside the organisation
Witnessing unacceptable behaviour at work

T2 Absence: As none of the predictor variables significantly correlated, none were taken forward to
regression analysis.



8.5.1 Unacceptable behaviour at work as a predictor of emotional exhaustion six months later
The results from the regression analysis can be seen in Table 15. T1 emotional exhaustion and T1
negative affectivity were firstly entered into the equation in two separate steps, both acting as control
variables. T1 emotional exhaustion is significantly related to T2 emotional exhaustion, accounting for
43.7 per cent of variance (F (1,81) 62.92, p < 0.01). Step 2 showed that T1 negative affectivity did not
significantly account for any additional variance in T2 emotional exhaustion.

Table 15
Cross-lagged
regression:

unacceptable
behaviour
predicting
emotional
exhaustion
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Variables Step 1 β Step 2 β Step 3 β

T1 Emotional exhaustion 0.661** 0.594** 0.452**

T1 Negative affectivity 0.094 0.123

T1 Bullying from inside the organisation 0.232*

T1 Incivility from outside the organisation –0.054

T1 Witnessing unacceptable behaviour at work 0.007

R2 0.437 0.442 0.478

DR2 0.437** 0.004 0.037

To evaluate the main effects hypothesis, bullying from inside the organisation, incivility from outside
the organisation and witnessing unacceptable behaviour were entered into the Step 3 of the equation.
When all the unacceptable behaviour predictors are added into the equation, the amount of
variability in T2 emotional exhaustion does not significantly increase: D�R2 = 0.037, F-change (3,77) =
0.1795, p > 0.05. However, the model as a whole does significantly account for 47.8 per cent of
variance in T2 emotional exhaustion (R2 = 0.478), F (5,77) = 14.103, p < 0.01). 

Examination of Step 3 shows that T1 bullying from inside the organisation does significantly predict
the control variables in the equation: t = 932, p = 0.053. Neither incivility from outside the
organisation nor witnessing unacceptable behaviour significantly accounted for any variance in T2
emotional exhaustion. 

An examination of the standardised significant beta weights indicates that participants who
frequently experience bullying from inside their organisation are more likely to report higher levels of
emotional exhaustion; these variables share a cause–effect relationship (β�= 0.232, p = 0.053).  

8.5.2 Unacceptable behaviour at work predicting general mental strain (GHQ-12) six months
later
Acting as control variables, general mental health (as measured by the GHQ) at T1 and negative
affectivity (NA) were entered into the equation in Steps 1 and 2. Step 1 indicates that T1 GHQ is
significantly related to T2 GHQ, accounting for 26.1 per cent of variance (F (1,82) = 28.95, p < 0.01).
At Step 2, T1 NA did not significantly account for any additional variance in T2 general mental
strain. 

T1 bullying from inside the organisation was the only unacceptable behaviour predictor variable to
be included in the equation, entered in Step 3. The addition of this variable at Step 3 explained an
additional 3.8 per cent of the variance in T2 GHQ (D�R2 = 0.038, F-change (1, 80) = 4.399, p < 0.05).
Further examination of the individual predictor variables in Step 3 shows that T1 bullying from
inside the organisation does significantly predict the control variables in the equation (t = 2.097, 
p < 0.05).  

The standardised significant beta weights in Step 3 indicate that participants who frequently
experience bullying from inside their organisation are more likely to report higher levels of
subsequent general mental strain (β�= 0.223, p < 0.05).  

The model as a whole significantly accounts for 30.4 per cent of variance in T2 general mental strain
(R2 = 0.304), F (3,80) = 11.621, p < 0.01). Results for the regression analysis can be seen in Table 16.

* p< 0.05; ** p< 0.01



8.5.3 Unacceptable behaviour at work predicting physical illness six months later
Table 17 shows the results from the cross-lagged hierarchical regression analysis used to examine
factors predicting physical illness at T2. In Step 1 physical illness at T1 was entered as a control
variable and significantly accounted for 48 per cent of the variance in T2 physical illness (R2 = 0.48, 
F (1,82) = 75.77, p < 0.01). The control variable of T1 negative affectivity, entered in Step 2 of the
equation, did not significantly account for any additional variance in T2 physical illness. 

Table 16
Cross-lagged
regression:
unacceptable
behaviour
predicting general
mental strain

Table 17
Cross-lagged
regression:
unacceptable
behaviour
predicting physical
illness
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Variables Step 1 β Step 2 β Step 3 β

T1 Physical illness 0.693** 0.722** 0.682**

T1 Negative affectivity –0.048 –0.053

T1 Bullying from inside the organisation 0.213*

T1 Incivility from inside the organisation –0.064

T1 Incivility from outside the organisation –0.079

T1 Witnessing unacceptable behaviour at work –0.014

R2 0.480 0.482 0.518

DR2 0.474** 0.469 0.480

Variables Step 1 β Step 2 β Step 3 β

T1 General mental strain 0.511** 0.444** 0.343*

T1 Negative affectivity 0.094 0.086

T1 Bullying from inside the organisation 0.223*

R2 0.261 0.265 0.304

DR2 0.261** 0.004 0.038

* p< 0.05; ** p< 0.01

* p< 0.05; ** p< 0.01

Bullying from inside the organisation, incivility from inside the organisation, incivility from outside
the organisation and witnessing unacceptable behaviour were entered into Step 3 of the equation.
When all the unacceptable behaviour predictors were added into the equation, the amount of
variability in T2 physical illness did not significantly increase (D�R2 = 0.480, F-change (4,77) = 1.451, 
p > 0.05. However, the model in Step 3 does significantly account for 51.8 per cent of variance in T2
physical illness (R2 = 0.518, F (6,77) = 13.793, p < 0.01). 

T1 bullying from inside the organisation does significantly predict the control variables in the
equation (t = 2.08, p < 0.05). However, none of the other unacceptable behaviour variables entered in
Step 3 significantly predicted T2 physical illness.  

An examination of the standardised significant beta weights indicates that participants who
frequently experience bullying from inside their organisation are more likely to report higher levels of
physical illness, illustrating a cause–effect relationship (β�= 0.213, p < 0.05).  

8.6 Summary of section 
The only unacceptable behaviour variable to emerge as having a significant causal influence on the
dependent variables tested was bullying from inside the organisation. Violence, incivility and
witnessing unacceptable behaviour might also have revealed significant causal relationships if more
matched cases had been available to yield greater statistical power. Bullying from inside the
organisation at T1 was found to be a significant causal influence on subsequent levels of emotional
exhaustion, general mental strain and physical illness at T2.  



9 Results: cross-lagged moderation analyses: the
moderators of these causal relationships 
9.1 Background
Building on the significant relationships found in regression analyses (that is, the causal relationships
between bullying from inside the organisation and employees’ subsequent emotional exhaustion,
GHQ scores and physical illness), this section reports the results of moderation analyses. More
specifically, this is an examination of which factors influence the strength of the relationships
previously found in Section 8 (see Figure 4). 

Figure 4
Cross-lagged
moderation
paradigm
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Moderators (T1)
• Self-esteem
• Resilience
• Optimism
• Job demands
• Job control
• Co-worker support
• Management support

• Bullying at work from inside the
organisation (T1)

• Emotional exhaustion (T2)
• General mental strain (GHQ) (T2)
• Physical illness or health (T2)

+/–

9.2 Section rationale
The primary aim of this analysis is to identify those factors which may form plausible intervention
strategies that are designed to limit the negative mental and physical health outcomes of unacceptable
behaviour at work. 

9.3 Preliminary analysis
The moderators included in the analysis were selected on the basis of previous research. Before these
moderators were tested, all the continuous moderator variables were centred around their respective
means. Usually it is also necessary to centre the predictor variable, but in this case the ‘bullying from
inside’ independent variable was already scored in such a way that this was not required (ie 0 or 1).
The moderator and independent variables cross-products were then computed. 

9.4 Analysis procedures 
To examine the third research question – ‘What are the moderators of these causal relationships?’ –
21 separate moderated regression analyses were calculated, as there were seven potential moderators,
each of which could have moderated the possible three cause–effect relationships. Variables were
entered into each regression equation in four steps; the control variables were entered individually in
Step 1 and Step 2 (dependent variables at T1 and NA at T1 respectively), followed by the
independent variable at T1 and the moderator at T1 (Step 3), and finally their respective cross-
product (interaction) terms in Step 4. 

9.5 Moderated regression analysis

9.5.1 What are the moderators of the relationship between bullying from inside an
organisation and emotional exhaustion?
Both T1 optimism and T1 job demands had significant moderating influences on the relationship
between bullying and emotional exhaustion. The remaining six variables had non-significant
interactions at the p < 0.05 level. Only the significant results from the moderation analyses are
reported.

Bullying from inside the organisation, optimism and emotional exhaustion
Table 18 shows the results from the moderated regression analysis on the relationship between
bullying at T1 and emotional exhaustion at T2. In the first two steps, the control variables – T1



emotional exhaustion and T1 negative affectivity – were entered into the equation in turn. In Step 3,
the two main effect variables were entered into the equation, along with the standardised moderator,
optimism. 

Step 4 shows the results from tests of the interaction. The addition of the product term for the two-
way interaction at Step 4 explained an additional 2.7 per cent of the variance in T2 emotional
exhaustion, DR2 = 0.027, F-change (1,78) = 4.218, p < 0.05. 

The overall model presented in Step 4 accounted for 50 per cent of variance in T2 emotional
exhaustion, F (5,78) = 15.627, p < 0.01. In the final model the interaction term was the second
strongest predictor of T2 emotional exhaustion, β�= –0.254, t = –2.054, p < 0.05. The interaction term
proved to be a slightly stronger than the main effect of bullying alone, β�= –0.225, t = –0.247, p < 0.05.
The full model is summarised in Table 18, and Figure 5 illustrates this significant moderating
relationship.

Table 18
Cross-lagged
moderation:
bullying from
inside
organisations,
optimism and
emotional
exhaustion

Figure 5
The moderating
effects of optimism
on the relationship
between bullying
from inside
organisations and
emotional
exhaustion
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Variables Step 1 β Step 2 β Step 3 β Step 4 β

T1 Emotional exhaustion 0.661** 0.595** 0.444** 0.416**

T1 Negative affectivity 0.092 0.097 0.099

T1 Bullying from inside the organisation 0.217* 0.225*

T1 Optimism –0.047 0.137

T1 Bullying ¥ optimism –0.254*

R2 0.437 0.441 0.473 0.500

DR2 0.437** 0.004 0.033 0.027*
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Figure 5 shows that respondents who are high in optimism have reasonably stable levels of emotional
exhaustion in times of both low bullying and high bullying. However, those low in optimism have
elevated levels of emotional exhaustion in times of greater bullying. The more optimistic employees
appear to be somewhat protected against emotional exhaustion when bullying is greater. 

Bullying from inside the organisation, job demands and emotional exhaustion
Table 19 shows the results from the moderated regression analysis on the relationship between
bullying from inside (T1), job demands (T1) and emotional exhaustion (T2). As before, the control
variables – T1 emotional exhaustion and T1 negative affectivity – were entered in Steps 1 and 2. In
Step 3 the main effect variable and the moderator job demands were entered. Only T1 bullying was a
significant causal predictor of T1 emotional exhaustion, with T1 job demands showing no significant
direct causal relationship.

Table 19
Cross-lagged
moderation:
bullying from

inside
organisations, job

demands and
emotional
exhaustion
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Variables Step 1 β Step 2 β Step 3 β Step 4 β

T1 Emotional exhaustion 0.661** 0.595** 0.437** 0.466**

T1 Negative affectivity 0.092 0.090 0.088

T1 Bullying from inside the organisation 0.208* 0.157*

T1 Job demands –0.075 –0.116

T1 Bullying ¥ job demands –0.295*

R2 0.437 0.441 0.476 0.523

DR2 0.437** 0.004 0.035 0.047**

* p< 0.05; ** p< 0.01

Step 4 shows the interaction. Step 4 explained an additional 4.7 per cent of the variance in T2
emotional exhaustion: DR2 = 0.047, F-change (1,78) = 7.70, p < 0.01. 

The overall model presented in Step 4 accounted for 52.3 per cent of variance in T2 emotional
exhaustion: F (5,78) = 17.092, p < 0.01. In the final model, the interaction term was the second
strongest predictor of T2 emotional exhaustion: β�= –0.295, t (78) = 2.775, p < 0.05. The main effect
relationship with bullying disappears in the final model, in the presence of the interaction term.
Figure 6 further illustrates this significant moderating relationship. 

Respondents who experience high job demands also experience elevated emotional exhaustion in
times of more frequent bullying. Those experiencing fewer job demands remain more stable in terms
of emotional exhaustion levels, in times of either infrequent or frequent bullying (denoted by the
shallower angle of the slope). This suggests that high job (workload) demands serve to exacerbate the
exhausting emotional impact of more frequently experienced bullying. 

9.5.2 What moderates the relationship between bullying from inside an organisation and
general mental strain? 
Self-esteem (T1) was the only significant moderator of the relationship between bullying and health
effects illustrated by the GHQ. This section provides more details on these findings.  

Bullying from inside an organisation, self-esteem and general mental strain 
Table 20 shows the results from the moderated regression on the relationship between bullying and
GHQ. Again, the control variables – general mental strain (GHQ-12) at T1 and negative affectivity at
T1 – were entered in Steps 1 and 2. In Step 3 the independent variable (bullying) and the moderator
variable (self-esteem) were entered into the equation. Only bullying from inside showed as a
significant causal predictor of T1 emotional exhaustion, with T1 self-esteem showing no significant
direct causal relationship. Step 4 presents the results from tests of the interaction hypothesis. Step 4
explained an additional 3.3 per cent of the variance in T2 GHQ: DR2 = 0.033, F-change (1,78) =
4.121, p < 0.05. 

The overall model presented in Step 4 accounted for 36.8 per cent of variance in general mental strain
at T2 GHQ: F (5,78)=9.096, p < 0.01. In the final model the interaction term was the third strongest
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Figure 6
The moderating
effects of job
demands on the
relationship
between bullying
from inside
organisations and
emotional
exhaustion

Variables Step 1 β Step 2 β Step 3 β Step 4 β

T1 General mental strain (GHQ) 0.511** 0.444** 0.288* 0.296*

T1 Negative affectivity 0.094 0.036 0.042

T1 Bullying from inside the organisation 0.272* 0.276*

T1 Self-esteem –0.197 –0.024

T1 Bullying ¥ self-esteem –0.249*

R2 0.261 0.265 0.335 0.368

DR2 0.261** 0.004 0.070* 0.033*

* p< 0.05; ** p< 0.01
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Table 20
Cross-lagged
moderation:
bullying from
inside
organisations, self-
esteem and
general mental
strain (GHQ)

predictor of T2 GHQ, β�= –0.249, t (78) = –2.030, p < 0.05. The main effect relationship between
bullying and general mental strain (T2) remains a stronger predictor than the interaction term in the
final model (second to the control variable T1 GHQ, β�= 0.276, p < 0.05.). Figure 7 shows a plot of
these relationships. 

Perhaps unsurprisingly, self-esteem acts as a buffer in times of more frequent bullying at work. Those
with high self-esteem show relatively stable levels of general mental strain in times of either infrequent
or frequent bullying. Those with low self-esteem experience elevated general mental strain when
bullying is more frequent; low self-esteem is positively related to both frequency of bullying and
general mental strain. 

9.5.3 What moderates the relationship between bullying from inside an organisation and
physical illness?
None of the variables tested significantly moderated the relationship between T1 bullying and T2
physical health at the p < 0.05 level. However, the interaction term of ‘self esteem T1’ almost met the
significance level: F-change (1,79) = 3.679, p = 0.059.  



9.6 Summary of section 
Both optimism and job (workload) demands are moderators of the causal relationship between
bullying from inside and emotional exhaustion. More specifically, those employees low in optimism
have elevated levels of emotional exhaustion when bullying is more frequent. More optimistic
employees appear to be somewhat protected against emotional exhaustion when bullying is more
frequent. Employees experiencing high job demands also experience elevated emotional exhaustion if
exposed to more frequent bullying, which suggests that high workload demands exacerbate the
exhausting emotional impact of frequently experienced bullying. 

The only significant moderator of the relationship between bullying and general mental strain was
self-esteem; those with low self-esteem experience elevated general mental strain when bullying is
more frequent. Self-esteem had an almost significant moderating effect on the relationship between
bullying and physical illness. 
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Figure 7
The moderating
effects of self-
esteem on the
relationship

between bullying
from inside

organisations and
general mental

strain
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10 Discussion and recommendations
10.1 Summary of key findings 

10.1.1 Question 1: What is the prevalence of violence, bullying and incivility – originating
from both inside and outside organisations – in a large, diverse sample of UK employees? 
The most frequently reported unacceptable behaviour from the six examined is bullying from inside
organisations. Thirty-nine per cent of respondents had experienced at least one negative act either
weekly or daily over the previous six months. (Recent classification work by Notelaers89 suggests that
this can be considered a conservative estimate of prevalence.)

Seventeen per cent of respondents reported frequent bullying from outside their organisation.

The frequency of bullying was examined by using a measure which includes 22 negative acts; these
acts vary in intensity from ‘being exposed to an unmanageable workload’ and ‘having your opinions
and views ignored’ to ‘threats of violence or physical abuse or actual abuse’. From an internal source,
the most frequently reported negative act was ‘being exposed to an unmanageable workload’,
whereas from an external source the most frequently reported negative act was ‘being shouted at or
being the target of spontaneous anger or rage’.

Other headline figures from the study were:

• 17 per cent of respondents reported frequent incivility from inside their organisation
• 10 per cent reported frequent violence from outside 
• 7 per cent reported incivility from outside 
• 4 per cent reported violence from inside.

Sector  
There are some sector differences. However, caution is urged in interpreting these results as in most
cases ‘sectors’ are represented by single organisations (or by departments within larger organisations). 

Gender
For both men and women by far the most frequently reported unacceptable behaviour was negative
acts originating from inside organisations. There were some significant differences between males and
females with respect to experiencing unacceptable behaviour that originated from outside the
organisation. Men reported more bullying, violence and incivility from outside and inside than
women.

Job level
Employee-level participants reported significantly more violence, bullying and incivility than middle and
senior management. The differences concerning unacceptable behaviour from outside the respondent’s
organisation probably strongly reflect that their roles often have customer/client-facing aspects.

Educational level 
Four out of six of the highest reported frequencies of unacceptable behaviour events are reported by
those with no educational qualifications. Three of the four most frequently reported unacceptable
behaviours by those with no qualifications originate from organisational outsiders.

10.1.2 Question 2: What are the relationships between work-related unacceptable behaviour
and wellbeing outcomes for employees?

Key finding from the T1 cross-sectional analyses
• Bullying from inside the organisation, incivility from inside the organisation and witnessing

unacceptable behaviour at work are all consistently and negatively associated with employee
health and wellbeing outcomes.

Key findings from the cross-lagged longitudinal analysis 
• Employees who reported that they frequently experienced bullying from inside their organisation

are more likely to report higher levels of emotional exhaustion six months later.
• Employees who frequently experience bullying from inside their organisation are more likely to

report higher levels of subsequent general mental strain (as measured by the GHQ-12) six months
later.
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• Employees who frequently experience bullying from inside their organisation are more likely to
report more physical illness symptoms six months later.

The present study is one of very few conducted in the UK that have collected longitudinal data on a
comprehensive range of measures of both unacceptable behaviour and health outcomes. 

10.1.3 Question 3: What are the most important moderators of these causal relationships? 
• Employees who are low in optimism have elevated levels of emotional exhaustion in times of

more frequent bullying
• Employees experiencing high job demands experience elevated emotional exhaustion in times of

more frequent bullying
• Employees with low self-esteem experience elevated general mental strain when bullying is more

frequent.

10.1.4 Question 4: What are the most promising candidates for the development of
successful interventions to limit the risks to employee health from unacceptable behaviour at
work? 
This research provides evidence from a large sample of UK employees (mostly public sector, yet
from diverse organisations) for the relatively high prevalence – and the negative health implications
– of unacceptable behaviour within workplaces. A major strength of the research is the
longitudinal data on participants from more than one organisation in the UK. Although the
number of ‘matched’ data was disappointing, there were enough to conduct various statistical tests
that can suggest which novel interventions are worth investigating further. This discussion section
is supported by qualitative data in the form of written comments from respondents collected during
the research. 

Bullying and work demands 
One respondent commented:

I believe downsizing, increasing work overload and the associated stress account for much of the
unacceptable behaviour in the organisation

Employees in the present study experienced a greater degree of emotional exhaustion when both job
demands and bullying were high for them. Thus, high job demands (workload) make it harder for
employees to cope with more frequent unacceptable behaviour in the workplace. This fits with
Hobfoll’s conservation of resources theory (COR) of stress,90 as experiencing both high job demands
and bullying appears especially depleting for an individual’s personal resources. Interventions
designed to enhance self-esteem and optimism can be used to offset such resource losses.

People considering the prevalence of bullying in their own organisations are advised to examine
workload demands simultaneously. By doing this, they can limit the additional emotional impact that
high workload can have on employees who are also experiencing frequent negative acts. Thus, one
potentially successful intervention in any workplace is to monitor levels of work demand for all
employees and take the necessary steps to reduce this workload. Practically, the advice provided by
the Health and Safety Executive (HSE) in its Management Standards for work-related stress91 are a
good place for managers to start working on this.  

In terms of advancing theoretical models, this suggests that an expanded job design model (see Parker
& Wall92) could usefully include unacceptable behaviour as another facet, thus improving predictive
power. 

Bullying and self-esteem 
Employees in our study experienced a greater degree of general mental strain when they reported
lower self-esteem and a higher frequency of bullying. Matthiesen & Einarsen93 have already shown
that targets of bullying report lower levels of self-esteem. On the other hand high self-esteem is
related to aggressive behaviour.94

A commonly held view is that some people are more vulnerable than others – because they are not
assertive, they do not defend themselves and do not manage conflicts constructively.95 These people
are seen as the natural victims of bullying. Others have also asserted that certain employees are more
vulnerable to bullying tactics.37
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The present study provides support for the buffering hypothesis for self-esteem, as those with high
self-esteem show relatively stable levels of general mental strain in times of either infrequent or
frequent bullying.

All organisations must have a zero tolerance for bullying and, as such, deal with those that bully others
by using their institutional policies. Yet, our findings in relation to self-esteem appear to give managers
another option in the form of working to boost the self-esteem of some employees. The growing field of
positive psychology may provide the backdrop for developing self-esteem training interventions. 

Bullying and optimism 
Employees in this study experienced a greater degree of emotional exhaustion when they reported
lower optimism and more frequent bullying. Those high in optimism have reasonably stable levels of
emotional exhaustion, in times of both low bullying and high bullying. This supports previous
research, which has shown that those individuals with high dispositional optimism tend to enjoy
greater mental and physical health.50 The more optimistic employees are protected against emotional
exhaustion when bullying is greater. 

Optimism may be one factor which protects against post-traumatic pathology following a violent
episode.51 The present study is valuable because there is little previous research conducted in the UK
which has examined optimism in relation to the outcomes of bullying. 

The behaviour of workplace bullies must be carefully monitored and tackled according to existing
organisational procedures. One plausible way to limit the potential negative impact on health is to
consider interventions aimed at raising employee optimism. The research of Martin Seligman on
‘learned optimism’96 could serve as a useful foundation for designing and building interventions here. 

10.2 General discussion 

10.2.1 The health implications of witnessing unacceptable behaviour at work 
Some respondents noted:

I don’t feel bullied very much in the workplace myself but I have seen it with colleagues.

I have witnessed the chief executive shouting when things don’t go her way and this encourages
less scrupulous managers to believe this is acceptable.

The experience of witnessing bullying and harassment of middle managers by senior managers has
an extremely negative and debilitating effect on the whole of the workforce and breeds a culture
of fear.

From the cross-sectional data in the present study, witnessing unacceptable behaviour at work
emerged as one of the most consistent predictors of employees’ health and wellbeing. In a laboratory
environment, Porath & Erez97 found experimental evidence of employee performance costs associated
with ‘witnessing’ rudeness and incivility in the workplace. This is a strong motivation for
organisations to tackle bullying and incivility, as unacceptable behaviour is not only having a negative
impact on employee health but also affect employee performance. 

Much more needs to be understood about the implications of witnessing unacceptable behaviour,
since far more people report witnessing these acts than report experiencing them directly. Further
work is needed to ascertain whether the findings of Porath & Erez can be replicated in field studies. 

This comment from a respondent is also relevant:

People who witness bullying will not stand up or help the victim because of the same fear of being
bullied and victimised.

10.3 Limitations of the study 
This was a very ambitious study. The aim was to examine unacceptable behaviour and health in
detail at two time points in multiple organisations in a period of just one year. The researchers were
pleased with the amount of cross-sectional data they collected at T1 and T2, and greatly appreciate
the efforts of all those employees who completed the survey. However, the number of sets of matched
data gathered was disappointing. Some of the possible reasons for this are detailed below. 
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10.3.1 Measurement issues 
The negative acts measure (NAQ) was originally developed to measure bullying behaviour taking
place within organisations; this could be a reason why external bullying showed a poor variance. The
decision to recode variables into ‘frequent’ and ‘infrequent’ categories has restricted variance further,
but given the skewed nature of the data, this was considered appropriate. 

The internal version of the NAQ contained the first unacceptable behaviour questions that
participants were asked to answer. These items were filled in more completely and comprehensively
than other scales in the questionnaire. The short composite scale used for witnessing unacceptable
behaviour (bullying, incivility and violence) was filled in more completely. This is probably because it
was a relatively short scale. 

Concern over questions related to generating the identity numbers
There was widespread concern over the nature of the questions used to get participants to self-
generate an identity number that could then be used to match their data. This had a negative impact
on the likelihood they would (a) complete the survey at all or (b) complete the survey for a second
time. Comments received included:

Nervous as I feel that it may come back to haunt me.

Thinking about how traceable I could be through my answers, which after all build up a pretty
good picture of who I am and where I work. I always doubt the confidentiality of these surveys!

Thinking about repercussions. Feeling nervous.

Criticism of the length of questionnaire and the content of it
There was criticism of the length of the questionnaire. It is always difficult to get the balance right
between using such opportunities to ask as much as you can about all aspects pertinent to the study
and not overburdening participants (and organisations):

It has taken too long to complete and when you see the page full of about 20 questions it puts
you off completing it especially as it takes up quite a bit of time.

I think this is a pointless waste of time that no-one will ever listen to or act upon.

10.4 Recommendations

10.4.1 Organisational good practice in relation to unacceptable behaviour at work 
Within the organisations that agreed to take part in the study there were encouraging levels of policy and
procedure in place to deal with unacceptable behaviour at work. More specifically, from the matched
sample, approximately 95 per cent of participants reported that their organisation had a system in place
whereby employees could report incidents of unacceptable behaviour. Seventy-four per cent of matched
participants said their organisation had ‘other policies’ relating to unacceptable behaviour and 65 per cent
had received training on how to deal with unacceptable behaviour at work. The present authors view
such policies, procedures and training as vital in tackling unacceptable workplace behaviour. 

In addition, the study strongly suggests that developing training to nurture the self-esteem and
optimism of some groups of employees may provide a partial antidote to the negative health effects of
bullying. It is recommended that any training be developed after considering the relevant academic
literature, especially from the emergent domain of positive psychology – see the work of
Frederickson,98 Lyubomirsky99 and Seligman.96 Furthermore, any such training must be evaluated in a
rigorous manner. 

Incivility in the workplace such as being ‘put down or condescended to’ may appear trivial to some
and it has been suggested that HR departments are not interested in it.100 However, this low-intensity
verbal aggression in organisations must not be just ignored as there is every reason to suspect that
this can escalate to more intensive forms of unacceptable behaviour (ie bullying and violence).17,101

10.4.2 Future research 
Organisations, academic researchers and practising occupational (health) psychologists must work
together firstly to limit the likelihood that unacceptable behaviour occurs and secondly to limit the
impact of such behaviour on health. 
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Future research should evaluate the impact of novel interventions to reduce the negative health
implications of unacceptable behaviour at work. For example, do interventions designed to boost
employees’ optimism and self-esteem have a positive impact on their health and wellbeing, especially
on those reporting higher frequencies of bullying? 

Such intervention and evaluation is fully justified given both the longitudinal findings from the
present study and findings such as those by Brousse et al.,37 who state that ‘workplace bullying can
have severe mental health repercussions, triggering serious and persistent underlying disorders’ 
(p. 122). 

Future research with more varied types of organisation (in particular, with more from the private
sector) should investigate further the impact of training, policies and procedures. Beech & Leather102

provide a review of staff violence training models and discuss the need for organisations to adopt
staff training based on particular identified needs.

Finally, given the crossover between the psychology and criminology literature on the topic of
unacceptable behaviour, it may be useful for future research to examine in more detail relevant
information from the criminological scientific literature (eg information on perpetrators). This was
suggested by one of the anonymous peer reviewers of this report. 

10.5 Conclusions 
This study provides sound evidence that bullying from within organisations causes emotional
exhaustion, general mental strain and physical health symptoms in employees six months later. The
findings are robust, given the sample size, the longitudinal element and the researchers’ efforts to gain
data from a diverse group of employees. The study contains evidence that both first-hand experiences
of bullying and incivility from inside the organisation, and witnessing others being the targets of
unacceptable behaviour, affect employee wellbeing.  

There is a strong moral imperative to consider the way we act towards others in the workplace, for
our own wellbeing and others’. Furthermore, there is evidence that ignoring unacceptable behaviour
is not only bad for employee health but could be bad for organisational functioning and
performance:97

My employer could do so much more to improve its business performance and efficiency by valuing
and respecting its people rather than pressuring and micromanaging them into submission.

By suggesting that interventions designed to enhance employee optimism and self-esteem may be a
way forward in tackling unacceptable behaviour at work, the present authors are not shifting the
emphasis away from tackling bullies. Rather, they are suggesting that such interventions may help to
limit the damage that bullies do to others and to promote the efficient functioning of the
organisations they work in. 

10.6 Postscript: an unintended positive aspect of the survey process
The researchers received many positive comments about taking part in the survey and about the
survey instrument itself:

I am really pleased someone has put together this survey & that I have had the opportunity to
take part in it. I think the subject is extremely important. I think it is an aspect of work that is
being 'turned a blind eye to’.

I feel that a survey like this is long overdue & was wondering what actions will be taken
following it.

I was enjoying it, I always find it interesting to find out about my feelings as you don’t really
often question them or the reasonings behind them. It made me smile or think same old story
after nine years! Good survey and enjoyed doing it.

There were many comments suggesting the survey had made participants think about their own
behaviour towards others at work:

Thinking more than usual about how I treat others. Thinking that other people probably have a
much worse time of it than I do.
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The survey drew many comments from people who reflected on how fortunate they were to work
where they worked and with the people they worked with:

I have been feeling how lucky I am in my work and colleagues. I have a very good line manager
and work in a very friendly office.

How lucky I am to have the job that I have.

10.7 Final words
Data were collected from over 5,000 employees during the course of a year and this generated a large
number of data, which have been subjected to the appropriate statistical procedures. However,
individual participants expressed some aspects of this research so eloquently that it is appropriate to
make these the final words on what the outcomes of this research should be: 

I hope this survey leads to better standards of behaviour in the workplace & guidelines on how to
treat people, how to speak to people, respect for other people in the workplace and dare I suggest
a return to decency & politeness.

I also feel a bit sad that bullying and unacceptable behaviour is happening in the workplace.
There just seems to be a lack of respect nowadays. I always quote the old saying ‘treat people
how you want to be treated yourself’.
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Appendix 1: Correlation tables 

Table 21
Cross-lagged
correlations
(matched data)
Continued on next
page
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Variables

Bullying inside organisation (T1) 0.510** 0.429** 0.534** 0.365**

Bullying outside organisation (T1) 0.121 0.151 0.162 0.135

Violence inside organisation (T1) 0.073 0.107 0.144 –0.042

Violence outside organisation (T1) 0.037 0.124 0.161 0.120

Incivility inside organisation (T1) 0.207* 0.225* 0.182 0.167

Incivility outside organisation (T1) 0.058 0.219* 0.244** 0.245*

Witnessing unacceptable behaviour (T1) 0.402** 0.228* 0.336** 0.303**

Negative affectivity (T1) 0.543** 0.536** 0.516** 0.540**

Work-related anxiety (T1) 0.638** 0.552** 0.559** 0.602**

Work-related depression (T1) 0.532** 0.624** 0.572** 0.537**

Emotional exhaustion (T1) 0.546** 0.574** 0.657** 0.498**

Post-traumatic stress (T1) 0.559** 0.544** 0.485** 0.610**

General mental strain (GHQ) (T1) 0.551** 0.562** 0.483** 0.551**

Physical illness (T1) 0.497** 0.497** 0.601** 0.465**

Absence (T1) 0.302* 0.289* 0.239 0.270

Organisational commitment (T1) –0.442** –0.528** –0.412** –0.468**

Job demands (T1) 0.380** 0.371** 0.400** 0.383**

Job control (T1) –0.195 –0.233* –0.136 –0.182

Co-worker support (T1) –0.329* –0.401** –0.338** –0.294**

Managerial support (T1) –0.380** –0.437** –0.301** –0.500**

Optimism (T1) –0.274** –0.372** –0.313** –0.219*

Resilience (T1) –0.135 –0.064 –0.059 –0.146

Self-esteem (T1) –0.159 –0.104 –0.139 –0.242*
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Table 21
continued
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Variables

Bullying inside organisation (T1) 0.436** 0.491** 0.098 –0.413**

Bullying outside organisation (T1) 0.133 0.196 –0.086 –0.196

Violence inside organisation (T1) 0.051 0.188 0.247 –0.028

Violence outside organisation (T1) 0.084 0.136 –0.088 –0.008

Incivility inside organisation (T1) 0.077 0.206* 0.038 –0.150

Incivility outside organisation (T1) 0.109 0.247* –0.069 –0.030

Witnessing unacceptable behaviour (T1) 0.174 0.294** 0.179 –0.364**

Negative affectivity (T1) 0.396** 0.373** 0.118 –0.366**

Work-related anxiety (T1) 0.523** 0.333** 0.047 –0.435**

Work-related depression (T1) 0.465** 0.392** 0.108 –0.533**

Emotional exhaustion (T1) 0.454** 0.438** 0.075 –0.441**

Post-traumatic stress (T1) 0.493** 0.331** –0.001 –0.414**

General mental strain (GHQ) (T1) 0.534** 0.338** 0.139 –0.410**

Physical illness (T1) 0.343** 0.707** 0.177 –0.329**

Absence (T1) 0.091 0.377** 0.503** –0.091

Organisational commitment (T1) –0.443** –0.338** –0.053 0.809**

Job demands (T1) 0.254* 0.284** 0.004 –0.264*

Job control (T1) –0.204 –0.217* –0.304* 0.242*

Co-worker support (T1) –0.373** –0.234* –0.088 0.514**

Managerial support (T1) –0.338** –0.179 –0.078 0.377**

Optimism (T1) –0.281** –0.196 –0.274* 0.375**

Resilience (T1) –0.298** –0.063 0.109 0.311**

Self-esteem (T1) –0.310** –0.205* –0.184 0.171
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Table 22
Correlations on
matched data
(predictor variables
at T1 collinearity
analyses)
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* p< 0.05; ** p< 0.01

Variables 1 2 3 4 5 6 7

1 Witnessing unacceptable
behaviour (T1)

1

2 Bullying inside 
organisation (T1)

0.578** 1

3 Bullying outside 
organisation (T1)

0.213* 0.261** 1

4 Violence inside 
organisation (T1)

0.118 0.198* 0.197* 1

5 Violence outside 
organisation (T1)

0.155 0.284** 0.569** 0.316** 1

6 Incivility inside 
organisation (T1)

0.359** 0.282** 0.101 0.489** 0.131 1

7 Incivility outside 
organisation (T1)

0.188* 0.286** 0.569** 0.349** 0.660** 0.263** 1



54 Sprigg, Martin, Niven and Armitage

1 1

2 0.484** 1

3 0.053** 0.029 1

4 0.010 –0.012 0.210** 1

5 –0.056* –0.002 0.002 0.065** 1

6 –0.042 0.005 0.001 0.096** 0.505** 1

7 –0.121** –0.091** 0.056* 0.066** 0.303** 0.275** 1

8 –0.040 –0.004 0.025 0.057* 0.155** 0.188** 0.110** 1

9 –0.074** –0.031 0.077** 0.072** 0.234 0.164** 0.507** 0.177** 1

10 0.000 0.021 0.012 0.050* 0.258** 0.463** 0.137** 0.214** 0.097** 1

11 –0.060** –0.057* –0.002 0.036 0.210** 0.192** 0.473** 0.090** 0.412** 0.188** 1

12 0.018 0.059** –0.085** 0.066** 0.422** 0.486** 0.163** 0.132** 0.101** 0.442** 0.133** 1

13 0.011 0.072** –0.073** 0.019 0.406** 0.514** 0.157** 0.153** 0.100* 0.455** 0.118** 0.834** 1

14 0.011 0.064** –0.071** 0.088** 0.441** 0.483** 0.191** 0.116** 0.156** 0.402** 0.142** 0.757** 0.758**

15 0.013 0.037 0.058* 0.056* 0.391** 0.478** 0.187** 0.120** 0.105** 0.445** 0.171** 0.701** 0.687**

16 0.025 0.062** –0.068** 0.039 0.357** 0.464** 0.089** 0.136** 0.056* 0.427** 0.104** 0.785** 0.825**

17 –0.025 0.011 –0.147** –0.006 0.304** 0.351** 0.169** 0.102** 0.144** 0.315** 0.122** 0.603** 0.620**

18 0.030 0.037 –0.058 –0.012 0.067* 0.093** 0.015 0.055 –0.024 0.169** –0.028 0.225** 0.268**

19 0.042 –0.045 0.112** 0.059* –0.165** –0.212** –0.029 –0.062** –0.027 –0.186** –0.036 –0.389** –0.407**

20 –0.019 –0.100** –0.012 0.095** –0.299** –0.333** –0.073** –0.065** –0.033 –0.265** –0.072** –0.424** –0.549**

21 0.103** 0.105** 0.003 0.171** 0.310** 0.282** 0.130** 0.078** 0.087** 0.210** 0.084** 0.468** 0.363**

22 0.113** 0.077** –0.071** –0.019 –0.200** –0.212** –0.197** –0.087** –0.183** –0.097** –0.174** –0.189** –0.204**

23 0.021 0.012 –0.074** –0.042* –0.177** –0.279** –0.049* –0.124** –0.042 –0.276** –0.071** –0.353** –0.370**

24 –0.022 –0.056* –0.027 –0.073** –0.306** –0.391** –0.090** –0.110* –0.049* –0.327** –0.070** –0.472** –0.504**

25 0.026 –0.040 –0.024 0.020 –0.213** –0.241** –0.071** –0.085* –0.063* –0.214** –0.058* –0.374** –0.442**

26 0.001 –0.034 –0.047* 0.054* –0.108** –0.107** –0.034 –0.064** –0.036 –0.073** –0.053* –0.279* –0.295**

27 0.010 0.045 –0.046 0.018 –0.341** 0.380** 0.113** 0.153** 0.069** 0.374** 0.117** 0.683** 0.684**
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* p< 0.05; ** p< 0.01
N range: 876–2,654 participants

Table 23
Cross-sectional correlations T1
(unmatched data only)
Continued opposite
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1

0.631** 1

0.716** 0.692** 1

0.604** 0.544** 0.650** 1

0.220** 0.157** 0.291** 0.230** 1

–0.318** –0.326** –0.480** –0.377** –0.153** 1

–0.444** –0.399** –0.480** –0.366** –0.146** 0.296 1

0.555** 0.331** 0.381** 0.327** 0.087** –0.144** –0.188** 1

–0.202** –0.163** –0.202** –0.182** –0.037 0.148** 0.154** –0.025 1

–0.290** –0.361** –0.382** –0.256** –0.150** 0.239** 0.333** –0.096** 0.154** 1

–0.408** –0.438** –0.487** –0.352** –0.163** 0.244* 0.409** –0.231** 0.229** 0.469** 1

–0.359** –0.326** –0.468** –0.383** –0.150** 0.575** 0.387** –0.147** 0.161** 0.266** 0.286** 1

–0.252** –0.210** –0.647** –0.279** –0.086** 0.471** 0.245** –0.101** 0.164** 0.200** 0.147** 0.419** 1

0.606** 0.588** 0.715** 0.592** 0.195** –0.511** –0.392** 0.335** –0.172** –0.327** –0.399** –0.493** –0.383** 1
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Appendix 2: Questionnaire measures
Violence was measured using the eight-item Violence at Work Scale.30 Participants were asked to
respond on a five-point Likert scale, where 1 = ‘never’ and 5 = ‘daily’. The scale was scored by
averaging responses, with a higher score indicating more violent events. Example items are ‘having
objects thrown at you’, ‘being sworn at’ and ‘being spat on or bitten’.

This measure was adapted by examining all eight acts from ‘someone outside your organisation’ and
from ‘someone inside your organisation’. As before, respondents were asked to work down each
column in turn, thus concentrating on external sources and answering each item, then concentrating
on insiders and doing the same. The internal reliability of each of the scales was checked.

The scale examining ‘outsiders’ against the eight acts was highly reliable, with a Cronbach’s alpha of
0.85. (T2 = 0.85). The scale examining ‘insiders’ was also highly reliable, with a Cronbach’s alpha of
0.79. (T2 = 0.52). Given that the scale was originally developed to measure acts from outsiders, it is
not surprising to see that the second reliability is lower; nevertheless, it is still highly acceptable. Also,
the ‘violence from insiders’ scale (0.52) was not used in analyses. 

Bullying and negative acts were measured using the 22-item version of the Negative Acts
Questionnaire.9 Respondents were asked to indicate how frequently over the past six months they
had experienced each of the 22 negative acts. Examples of negative acts included ‘spreading of gossip
or rumours about you’ or ‘being exposed to an unmanageable workload’. The anchors and scoring
were as follows: never = 1, now and then = 2, monthly = 3, weekly = 4 and daily = 5. 

This measure was adapted by examining all 22 acts from ‘someone outside your organisation’ and
from ‘someone inside your organisation’. Respondents were asked to work down each column in
turn, thus concentrating on external sources and answering each item, then concentrating on insiders
and doing the same. The internal reliability of each of the scales was checked. The scale examining
‘outsiders’ against the 22 acts was highly reliable, with a Cronbach’s alpha of 0.91. (T2 = 0.89). The
scale examining ‘insiders’ was also highly reliable, with a Cronbach’s alpha of 0.93 (T2 = 0.93). Given
that the scale was originally developed to measure internal bullying, it is perhaps not surprising that
the reliability is slightly higher in this case.

Incivility was measured using a seven-item Workplace Incivility Scale.18 Participants were asked to
respond on a five-point Likert scale, where 1 = ‘never’ and 5 = ‘daily’. The scale was scored by
averaging responses, with a higher score indicating more incivility had occurred in the previous six
months. Example items include ‘being ignored or excluded from professional camaraderie’ and ‘being
put down or condescended to’. Again, this measure was adapted by examining all seven acts from
‘someone outside your organisation’ and from ‘someone inside your organisation’. As before,
respondents were asked to work down each column in turn, thus concentrating on external sources
and answering each item, then concentrating on insiders and doing the same. The internal reliability
of each of the scales was checked. The scale examining ‘outsiders’ against the seven acts was highly
reliable, with a Cronbach’s alpha of 0.89. (T2 = 0.85). The scale examining ‘insiders’ was also highly
reliable, with a Cronbach’s alpha of 0.90. (T2 = 0.92). 

Witnessing unacceptable behaviour was measured by adapting items from the NAQ, the Violence at
Work Scale and the Incivility Scale. Participants were asked to respond on a five-point Likert scale,
where 1 = ‘never’ and 5 = ‘daily’. In essence, the items were not changed; rather, the stem of the
question to participants was. Thus, they were asked: ‘Please indicate how often you have witnessed
others at work being subjected to these acts over the last six months’.Six items from the NAQ were
used, three from the Violence at Work Scale and three from the Incivility Scale. The resulting 12-item
scale is robust, with a Cronbach’s alpha of 0.90 (T2 = 0.90). 

Health and wellbeing measures
Work-related mental health was measured using a six-item scale developed by Warr.65 The question
asks: ‘Over the last six months, how much of the time has your job made you feel: tense, miserable,
depressed, worried, uneasy, gloomy?’. Three items measure work-related anxiety (tense, worried,
uneasy) and three measure depression (miserable, depressed, gloomy). Participants were asked to
respond on a five-point Likert scale which ranged from 1 = ‘never’ to 5 = ‘all of the time’. The six
items taken together have a Cronbach’s alpha of 0.95. The separate anxiety element has an alpha of
0.91 (T2 = 0.90) and the depression element 0.94 (T2 = 0.93). 
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Emotional exhaustion was measured using three items from the Maslach Burnout Inventory.66 The
respondents were asked: ‘How often have you experienced the following over the past six months?’
An example item is: ‘I feel used up at the end of the workday’. Participants were asked to respond on
a seven-point Likert scale, ranging from 1 = ‘never’ to 7 = ‘daily’. The three-item scale showed an
acceptable Cronbach’s alpha of 0.94 (T2 = 0.95). 

Post-traumatic stress symptoms were measured using four items from the Impact of Events Scale.67

The participants were asked: ‘Over the past six months, how much have you experienced the
following about a negative experience (or experiences) with someone inside or outside your
organisation, that occurred while you were at work?’ An example item is ‘I had waves of strong
feelings about it’. Participants were asked to respond on a five-point Likert scale ranging from 1 =
‘not at all’ to 5 = ‘a great deal’. The Cronbach’s alpha was 0.89 (T2 = 0.85). 

General mental strain used the 12-item version of the General Health Questionnaire (GHQ-12)
developed by Goldberg.68 The GHQ is a screening test for detecting minor psychiatric disorders in the
general population. The test has been used many times in occupational research to assess ‘strain’ (for
example, see Mullarkey et al.103). Participants were asked to respond on a four-point Likert scale with
values ranging from 0 = ‘not at all’ to 3 = ‘much more than usual’. An example item is ‘Lost much
sleep over worry?’ The Cronbach’s alpha was 0.95 (T2 = 0.95). 

Physical health was measured using an eight-item measure called the Physical Health Questionnaire,69

which is a modified version of the Spence et al. measure.104 Participants were asked again to reflect on
the past six months and indicate the degree to which they had experienced eight different symptoms.
The Likert response scale ranged from 1= ‘not at all’ to 7 = all of the time’. Example items were:
‘How often have you woken up during the night?’, ‘How often have you suffered from an upset
stomach (indigestion)?’ The Cronbach’s alpha was 0.78 (T2 = 0.83). 

Organisational outcome measures
Self-reported absenteeism was measured with a single item that asked: ‘During the past six months,
how many days have you been off work ill?’ Respondents were asked to indicate how many days. 

Organisational commitment was measured using a five-item scale developed by Cook & Wall.105

Respondents were asked to indicate the extent to which they agreed or disagreed with five statements.
The scale ranged from 1 = ‘strongly disagree’ to 5 = ‘strongly agree’. Example statements were: ‘I am
proud to be able to tell people who it is I work for’ and ‘I feel myself to be part of this organisation’.
The Cronbach’s alpha was 0.78 (T2 = 0.85). 

Moderator measures 
Job demands (workload) was measured with a three-item measure based on Caplan et al.70

Respondents were asked to indicate how often these aspects of workload happened to them, from 
1= ‘not at all’ to 5 = ‘a great deal’. An example item was: ‘Is your work mentally demanding?’ The
Cronbach’s alpha was 0.82 (T2 = 0.78). 

Work autonomy was measured using another three-item measure. This scale was based on that
developed by Jackson et al.71 and Wall et al.72 Respondents were asked to indicate the extent of
autonomy by using a scale that ranged from 1 = ‘not at all’ to 5 = ‘a great deal’. An example item
was: ‘Do you set your own pace of working?’ The Cronbach’s alpha was 0.89 (T2 = 0.89). 

Social support from colleagues was measured with a three-item measure based on O’Hara,73 which
was based on Caplan et al.70 The response scale ranged from = = ‘strongly disagree’ to 5 = ‘strongly
agree’. An example item was: ‘I feel I can talk to my colleagues about personal problems’. The
Cronbach’s alpha was 0.85. (T2 = 0.87). 

Management style was measured with a three-item item measure based on O’Hara,73 which was
based on Caplan et al.70 The response scale ranged from 1 = ‘strongly disagree’ to 5 = ‘strongly agree’.
An example item was: ‘I feel safe to voice my opinions to my manager’. The Cronbach’s alpha was
0.93. (T2 = 0.93). 

Optimism was measured using a three-item measure from the Life Orientation Test (LOT)74 used 
as an optimism subscale of the PsyCap questionnaire (PCQ).75 The response scale ranged from 
1 = ‘strongly disagree’ to 5 = ‘strongly agree’. An example item was: ‘I’m always optimistic about my
future’. The Cronbach’s alpha was 0.79. (T2 = 0.80). 
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Resilience was measured using a three-item scale developed by Wagnild & Young,76 used as a
resilience subscale of the PsyCap questionnaire (PCQ).75 The response scale ranged from 1 = ‘strongly
disagree’ to 5 = ‘strongly agree’. An example item was: ‘I usually manage difficulties one way or
another’. The Cronbach’s alpha was 0.72. (T2 = 0.63). 

Self-esteem was measured using Robins, Hendin & Trzesniewski’s single-item self-esteem scale77 with
the statement ‘I have high self-esteem’ measured on a five-point scale from 1 = ‘not very true of me’
to 5 = ‘very true of me’. The authors of the scale report four studies, which together demonstrated
test–retest reliability over four years. It also has superior construct validity when compared to
Rosenberg’s106 standard measure and predictive validity with respect to psychological and physical
wellbeing. 

Control measure
Negative affectivity was measured using the Negative Affectivity Scale.78 An example item was: ‘In
general, how much of the time do you feel upset?’ The response scale was from 1 = ‘very slightly’ to 
5 = ‘very much’. The Cronbach’s alpha was 0.82. (T2 = 0.72).

Note: Reliabilities at T2 are for matched datasets only. 
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Appendix 3: Descriptive statistics on unacceptable
behaviour measures
The following means and standard deviations are based on the analysis of T1 data only (n = c.2,000).
The full scales are available from the respective authors. 

Negative Acts Questionnaire (NAQ)9

Scale: 1 = ‘never’; 2= ‘now and then’; 3 = ‘monthly’; 4 = ‘weekly’; 5 = ‘daily’

The majority of negative acts are experienced either ‘never’ or ‘now and then’. The pattern and
magnitude of acts that originate from inside the organisation is somewhat different. The most likely
to occur are, in ascending order: 

• ‘being ordered to do work below your level of competence’ (1.90; sd = 1.16)
• ‘being given tasks with unreasonable or impossible targets or deadlines’ (1.97; sd = 1.15)
• ‘having your opinions and views ignored’ (1.97; sd = 1.06)
• ‘being exposed to an unmanageable workload’ (2.07; sd = 1.23).

The most likely event that originates from somebody outside the organisation is ‘being shouted at or
being the target of spontaneous anger or rage’ (1.72; sd = 0.97).   

Violence at Work Scale30

Scale: 1 = ‘never’; 2= ‘now and then’; 3 = ‘monthly’; 4 = ‘weekly’; 5 = ‘daily’

Most respondents reported that they experienced this behaviour from those outside and inside the
organisation fairly infrequently. The behaviour reported the most was ‘being sworn at’ by outsiders
(1.73; sd = 1.06) and insiders (1.28; sd = 0.69); but again this can be interpreted as less than ‘now and
then’. Employees are less likely to be sworn at by a colleague than by a customer and are more likely
to be threatened with physical violence by a customer or client (1.32; sd = 0.67), than by a colleague
(1.05; sd = 0.30).

Workplace Incivility Scale18

Scale: 1 = ‘never’; 2= ‘now and then’; 3 = ‘monthly’; 4 = ‘weekly’; 5 = ‘daily’

Incivility more commonly originates from inside an organisation. Participants reported that ‘having
little interest paid to your statement or little interest shown in your opinion’ (1.87; sd = 1.02) and
‘having your judgment doubted on a matter over which you have responsibility’ (1.72; sd = 0.93) were
the most frequent behaviours exhibited by colleagues. Again, these scores fall between ‘never’ and
‘now and then’. 

Witnessing unacceptable behaviour: items adapted from the NAQ, Violence and
Incivility measures by Sprigg et al.
Scale: 1 = ‘never’; 2= ‘now and then’; 3 = ‘monthly’; 4 = ‘weekly’; 5 = ‘daily’

For a detailed analysis of the means and standard deviations for this measure, see Table 24.

Participants reported witnessing unacceptable behaviour more frequently than being a direct victim of
it; half of the mean scores lie between the ‘now and then’ and ‘monthly’ response categories. It can be
seen that ‘being exposed to unmanageable workloads’ is the most common type of unacceptable
behaviour witnessed (2.58), closely followed by witnessing ‘people’s opinions and views being
ignored’ (2.34). 
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Table 24
Analysis of
respondents
witnessing

unacceptable
behaviour towards

others
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Unacceptable behaviour

Witnessed others being subjected 
to this behaviour

mean sd

1 Information being withheld that affects people’s performance 1.83 0.95

2 Insulting or offensive remarks being made about people 
(ie habits and background), their attitudes or their private lives

2.08 1.16

3 Intimidating behaviour such as finger-pointing, invasion of
personal space, shoving, blocking/barring the way

1.53 0.90

4 Opinions and views being ignored 2.34 1.18

5 Being exposed to an unmanageable workload 2.58 1.39

6 Being shouted at or being the target of spontaneous anger 
or rage

1.77 1.04

7 Objects being thrown at someone 1.18 0.54

8 Being hit, kicked, grabbed, shoved or pushed 1.15 0.52

9 Being threatened with physical violence 1.31 0.73

10 Being put down or condescended to 2.03 1.14

11 Little interest being paid to their statement or little interest
being shown in their opinion

2.23 1.18

12 D.emeaning or derogatory remarks being made 2.04 1.17
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Guidance context
Changes in work
Developed countries are experiencing a
shift of balance from manufacturing to
service industries, new technologies,
globalisation, flexible work practices
and an ageing workforce. Meanwhile,
many developing countries are shifting
from rural to industrial and service
activities. Both scenarios present
changing work patterns and associated
hazards. The multitude of work-related
risks requires a systematic approach to
occupational safety and health (OSH)
management, and some of the
principal management tools are
occupational safety and health
management systems (OSHMSs).

Management system developments
Organisations are being encouraged to
adopt formal management systems
through their supply chains, and to a
lesser extent through legal pressures.
Current systems include both generic
approaches and sector-specific
arrangements developed by trade
bodies. The continued development and
wider use of formal systems seems to be
inevitable, particularly where corporate
governance issues have a high priority.

Common features
Formal systems have at their core the
elements of plan, do, check and act
(PDCA) – embodying the principle of
continual improvement. Although there
are potential disadvantages to formal
systems, such as increased paperwork,
the benefits of developing arrangements
that fully meet your organisation’s needs
make them worthwhile when they’re
properly implemented.

IOSH’s position
IOSH recognises that work-related
accidents and ill health can be prevented
and wellbeing at work can be improved
if organisations manage health and
safety competently and apply the same
or better standards as they do to other
core business activities. We believe that
the formal OSHMSs mentioned in this
guidance, and others based on similar
principles, provide a useful approach to
achieving these goals.

Guidance
This document helps professional
health and safety advisers to explore
what OSHMSs can offer their own
organisations and those that they
advise. It has three specific aims:
- to support improvements in
effective health and safety
management

- to help organisations that want to
introduce formal OSHMSs

- to encourage IOSH members to play
a full part in these developments
and in continually improving
existing systems.

Structure of guidance
Adopting and implementing an OSHMS,
and integrating it with other
management systems, requires careful
planning and management. This
guidance outlines the basis of these
systems, discusses some of their benefits
and pitfalls, offers practical suggestions
and explains how to implement and
develop an effective OSHMS.

OSHMSs – an overview
The main components of an OSHMS
include both policy – a ‘mission
statement’ for health and safety that
provides a mechanism for management
control and accountability – and
arrangements for implementation,
monitoring (including audit) and
continual improvement. Formalising
these arrangements removes the
potential arbitrariness of processes
developed by a few individuals and
helps to support a management culture
that can involve the whole workforce.

OSHMSs have developed through
national and international co-operation.
Some were boosted by legal
developments such as the European
Union (EU) Framework Directive,1 while
others were created in response to
industrial sector needs (eg Responsible
care2 in the chemical industry). With the
publication of International Labour
Organization (ILO) guidelines3 in 2001,
the international dimension came fully
into focus. Today, the leading
international standard is OHSAS 18001.4

This guidance is divided into three
broad parts. Sections 2–5 cover the
general structure of OSHMSs, including
their history, links with international
regulatory regimes and the issues
involved in integrating them with other
management systems and with
business risk management. The detailed
structure of an OSHMS and the key
issues involved in implementing it are
covered in section 6. Sections 7–9
provide information on the advantages
and disadvantages of OSHMSs, the
issue of third-party certification, and
how to get started. The appendix
contains a list of the main abbreviations
used in this guidance.

1 Introduction
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Whatever management model you use,
it’s likely to be based on the principle
of plan, do, check and act (PDCA –
also known as the ‘Deming cycle’).

Numerous types of management system
are based upon this principle, notably
health and safety (OHSAS 18001),
quality management (the ISO 9000
series) and environmental management
(the ISO 14000 series). You can gain
significant benefits by integrating your
organisation’s approach to these areas –
in other words, by adopting a holistic
approach (see page 09).

Effective OSHMSs include the following
elements:
- Policy – a statement of commitment
and vision by the organisation, which
creates a framework for
accountability that is adopted and led
by senior management.

- Planning – a plan for identifying
hazards, assessing and controlling
risks, and preparing for and
responding to emergencies, as well
as identifying legal and other
standards that apply. The

organisation should set long term
OSH objectives and plan targets and
actions to achieve them.

- Organising – a definition of the
organisational structure, allocation
of OSH responsibilities to employees
linked to operational controls, and
ways of ensuring competence,
training and consultation.

- Workers’ representatives* – a
crucial resource that can make a
valuable contribution to the
organisation’s overall response to
risk and opportunities.

- Communicating – from basic
information and work procedures to
the details of the system itself, from
managers to workers and vice versa.

- Consulting – whatever the flow of
information, you need an effective
way of tapping into the fund of
knowledge and expertise held by
your workforce, clients, suppliers
and other stakeholders (eg
regulators, trade unions and
neighbours). Involving all these
groups will also help you to shape
your risk management programme.

- Implementing and operating –
putting management processes and
plans in place and carrying out the
activities from risk assessment to
audit – in other words, putting the
OSHMS into practice.

- Measuring performance – from
reactive data on the rates of work-
related injuries, ill health, near
misses (sometimes referred to as
‘near hits’) and other incidents, to
active data on routine inspections,
health and safety committee
activities, training, risk assessments
and so on (see IOSH’s guidance on
reporting performance5). Formal
audits should evaluate the overall
performance of the system.

- Corrective and preventive
actions – a fundamental OSHMS
component is a systematic approach
to identifying opportunities for
preventing accidents and ill health,
including those that stem from
investigating work-related injuries,
ill health and incidents. Various
techniques are used to identify and
correct weaknesses in the system
and to find ways of preventing
failures and harm.
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2 The main components of OSH management systems

* We’ve used ‘workers’ representatives’ in this guidance to mean any workers’ safety representatives, regardless of whether they’re appointed by
a trade union or chosen in some other way.

- Policy

- Planning

- Hazard identification and risk assessment

- Implementation and operation

- Performance assessment
> (active and reactive)

- Review and continual improvement

Plan

Do

Check

Act

Figure 1: Plan–Do–Check–Act diagram



- Management review – an
evaluation of how appropriate the
overall design and resourcing of the
system are, as well as its objectives
in the light of the performance
achieved. This includes making sure
that compliance with relevant legal
and other requirements is
periodically checked.

- Continual improvement – at the
heart of the system is a
fundamental commitment to
manage health and safety risks
proactively, so that accidents and ill
health are reduced (effectiveness)
and/or the system achieves the
desired aims by using fewer
resources (efficiency).
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Many OSHMSs have been published
over the past 25 years. Some reflect
the interests of the sponsoring bodies.
For example, the American Industrial
Hygiene Association system places the
industrial (occupational) hygienist at
centre stage as the crucial competent
person. Others, such as the
International Safety Rating System,
were developed so that commercial
organisations could offer third party
certification. Three generic OSHMSs
reflect this history and illustrate the
different emphases of current systems.

HSG65*
The UK Health and Safety Executive (HSE)
published Successful health and safety
management (HS(G)65) in 1991. This
was characterised by five key elements: 
- policy
- organising
- planning and implementation
- measuring performance
- audit and review. 

It’s based on the traditional PDCA
principle, where the organisation’s plans
reflect the policy document and the
implementation phase is dominated by
risk assessment and application of
controls. Checking includes a mixture of
performance monitoring, auditing and
corrective action.

The guidance intentionally reflected
contemporary management processes
and encouraged readers to harness
them for health and safety
programmes. However, at that time,
the HSE was under pressure to restrict
its activities to supporting and
enforcing legal compliance. This led to
a system in which legal compliance
became embedded in organisational
policy and, once achieved, the aim was
largely to maintain the status quo. This
compared unfavourably with systems
that unambiguously focus on continual
improvement, a fundamental weakness
that was addressed in the second and

current edition of HSG65.6 This edition
contains information on managing
change and more advice on
consultation, communication and
continual improvement. HSG65 retains
the special status of a management
system developed by a regulatory
agency, and it’s familiar to many UK-
based managers and OSH practitioners,
particularly in larger organisations.

OHSAS 18001
OHSAS 180014 grew from a desire to
create a system capable of assessment
and certification, as a follow-on from
BS 8800 (now revised and reissued as
BS 18004:20087).

HS(G)65 covered the implementation
of an OSH policy, and implied that this
would be quite straightforward once
the policy had been adopted. OHSAS
18001, on the other hand, more fully
reflects the problems of changing an
organisation. Building on established

05

3 Typical systems – an overview

Control link

Information link

Policy

Auditing

Organising

Planning and
implementation

Measuring
performance

Reviewing
performance

Figure 2: Flowchart based on HSG65

* HSG65 is currently (May 2011) under revision – see www.hse.gov.uk/managing/index.htm for more information.



environmental management systems in
particular, OHSAS 18001 recognises the
importance of planning and managing
the changes that are likely to be
needed as an OSHMS is introduced. 

ILO OSHMS guidelines
The ILO is a tripartite United Nations
agency that influences the development
of labour laws across the globe. Its
publications and guidance are

authoritative and its 2001 Guidelines
on occupational safety and health
management systems3 established an
international model, following a
detailed review of over 20 management
systems worldwide. It reflects the
globalisation of organisations and the
increase in outsourcing and partnering
– these changes demonstrate how
systems need to evolve continually to
reflect new business practices.

06

Continual
review

Policy

Planning

Implementation
and operation

Checking and
corrective action

Management
review

Figure 3: Flowchart based on OHSAS 18001



07

Audit

Continual
improvement

Policy

Organising

Planning and
implementation

Evaluation

Action for
improvement

Figure 4: Flowchart based on ILO guidelines



A key factor in implementing a formal
OSHMS is consideration of the legal
framework that creates the
operational context. In the EU,
Australia and offshore regimes
generally, regulation of major hazard
industries via a ‘safety case’ approach
is accompanied by an emphasis on
effective management systems to
complement and reinforce required
high standards of technical safety.
Also, the International Maritime
Organization (IMO) now requires
most categories of international
shipping to use the International
Safety Management (ISM) Code,8 an
OSHMS for marine operations.

Some countries, particularly in the
Pacific Rim, require organisations to
adopt OSHMSs with third-party
auditing by government-approved
auditors. In others, there have been
moves to link internal OSHMS status
with the enforcement inspection
regime. For example, under the
Voluntary Protection Program in the
United States, organisations with
systems approved through an
extensive audit may be exempted from
‘normal’ Occupational Safety and
Health Administration (OSHA)
inspections. Proponents of this system
claim that it allows employers to
concentrate on systems of work rather
than individual deficiencies (hazards
and risks), but there’s considerable
debate over the merits or
shortcomings of this approach.

There’s also been a general worldwide
movement away from prescriptive
regulations – which have the
advantage that employers are told
explicitly what they have to do – to
process requirements, with risk
assessment as the key process

(although many would argue that in
the EU there’s still a strong drive
towards embedding detailed
prescriptive requirements in Directives).
Developing management systems is
another step along the same road. The
structure of a lot of national legislation
reflects this. In the UK, for example,
the Management of Health and Safety
at Work Regulations 19999 require
demonstrable management of OSH. In
Canada, ‘due diligence’ defences have
been successfully used by defendants
with a formal OSHMS. In Norway since
1991, it’s been mandatory for
organisations to establish internal
control systems to make sure that
health and safety activities, including
internal and external audit, are legally
compliant, and to document them.
Similarly, Swedish law requires
systematic internal control of OSH. In
India, following the Bhopal disaster,
legislation in 1988 prescribed
systematic management to prevent
such events. The Chinese government
has adopted the ILO’s OSHMS
guidelines and has used them to
develop a certification framework.
Australia and New Zealand have a well-
developed national OSHMS standard,10

but no plans to make its adoption
mandatory. These are all examples of
the extension of self-regulation. 
Some management systems have been
developed to meet the needs of
specific sectors. For example:
- the chemical industry has developed

Responsible care
- the shipping industry uses the IMO’s
ISM Code

- oil and gas producers have
published comprehensive, global
guidelines for a health, safety and
environmental system for
exploration and production
activities.11

Looking ahead
There is increasing international
certification to OHSAS 18001 and an
increasing trend towards integrating
PDCA management systems. The
OHSAS Project Group surveys have
found that between 2003 and 2007,
the number of countries where OSHMS
certification occurs has grown from 70
to 102 and the number of reported
OHSAS 18001 (or equivalent)
certificates from 3,898 to 31,512.
These trends are driven by factors such
as the increasingly international nature
of business and supply chain
requirements in general, supported by
increasing recognition by enforcers that
management systems – when run
properly – can help to deliver improved
legal compliance and OSH
performance. In addition, the designers
of management systems themselves
are paying increasing attention to
supply chains and dealing with OSH
issues associated with products, not
just with operations.

4 Regulatory and industry standards 
– some global perspectives
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IOSH’s guidance, Joined-up working –
an introduction to integrated
management systems12 covers:
- the case in favour of integrating
management systems 

- arguments for retaining largely
independent systems

- organisational prerequisites for
integration

- factors that should be considered
when introducing an integrated
management system (IMS) 

- maintaining and developing an IMS. 

IOSH’s view is that “an effective IMS
should be the preferred option for
many, but not all”. A well-planned IMS
should be more efficient and capable
of taking the best decisions in the face
of various factors and uncertainties. 

An integrated approach is also
expected in business risk management
(BRM), which is defined in IOSH
guidance13 as “the eradication or
minimisation of the adverse effects of
pure and speculative risks to which an
organisation is exposed”. Such risk
includes health and safety,
environmental and quality failures.

The requirement for corporate
accountability based on a BRM
approach is highlighted both globally
by the Organisation for Economic 
Co-operation and Development and in
the so-called ‘Turnbull Report’,14 which
requires companies listed on the UK
stock market to identify, assess, record
and manage their significant risks in a
suitable manner. There must be
systems for regularly reviewing these
risks and adjusting their controls,
together with statements in company
annual reports that confirm the
effectiveness of these systems.

Hence, the management of OSH,
environmental or quality risks should
not be treated in isolation, because of
the impact that poor risk management
can have on brand, reputation,
business continuity and financial
wellbeing. This is the fundamental
reason why most organisations
integrate their OSHMS with the
systems used to manage environmental
and/or quality risks. Integration allows
risks to be prioritised overall, so that
resources can be allocated to achieve
maximum risk reduction and benefit. In
non-integrated systems, on the other
hand, resources are allocated to each
risk area in isolation, and the resources
allocated to each may not reflect that
risk area’s overall significance.

The process of integration presents
distinct challenges to organisations.
Those that are most likely to integrate
their systems successfully will already
use multiple channels of
communication founded on trust,
respect for the expertise of co-workers,
and experience of and confidence in
managing change.

However, while many of the generic
elements of an IMS can be set up by
non-specialists, it’s vital that risk
assessment processes are supported by
people who are fully competent in the
specific areas covered by the integrated
system (quality, environment, health and
safety, and so on). This is necessary both
to avoid overlooking hazards and to
make sure that controls intended to
minimise risks reflect current good
practice.

An IMS encompassing OSH,
environmental and quality risks can be
a major step in the direction of
continual improvement. This drive for
continual improvement in all areas of
BRM – including OSHMSs – can be
further enhanced by setting targets,
establishing proactive key performance
indicators and using performance
appraisals to formalise responsibilities
for all directors, managers and
supervisors who contribute to the
achievement of the organisation’s goals,
vision and mission. An effective IMS
greatly enhances OSH management
and leads to continual improvement in
the level of performance.
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This section covers four essential
elements of an OSHMS: 
- continual improvement (and how to
achieve it)

- system activities (high-level objectives
and detailed OSHMS activities)

- stakeholder involvement (internal
and external)

- auditing and verification (good
practices in OSH auditing and
auditor competence).

Continual improvement
Quality systems standards did not initially
include continual improvement. This
omission was corrected in ISO 9001:
2008,15 but may be one reason for a
widespread view that the primary output
of quality management systems is
paperwork, rather than real improvement
in processes and products. In fact,
continual improvement is vital if
management systems are to be effective
(in the sense that the results achieved
are what’s required) and efficient (in the
sense that the resources used are
sustainable in the long term). This is
particularly true for organisations
operating in a continually changing
environment (see Table 1). It also

explains why discussion about the need
for an OSHMS often starts from the
continual pressure to reduce accidents,
incidents and ill health.

With continual improvement built into
an OSHMS, opportunities to improve
effectiveness and efficiency are
systematically identified and action is
taken. Often this can be done at low
cost as part of the preparation for, or
response to, other required changes.

However, ‘improvement’ need not
imply greater complexity. If the OSHMS
is simplified, it may become easier to
understand and apply, yielding better
overall results. Improvement may also
be possible by broadening the scope of
the system, for example by applying it
to outsourced services, value chain
interactions and new technical areas
such as occupational road risk.

Continual improvement in an OSHMS
can have four aspects:
- results that are better year on year,
as measured by falling rates of
injuries, ill health and damage

- steady or improved results that are
achieved with fewer resources
because the OSHMS itself improves
and effort is better targeted

- results that move the culture of the
whole organisation to a new state
of effectiveness and efficiency, often
described as ‘breakthrough
performance’

- improvements in the system itself,
so that it’s more comprehensive,
easier to understand, or in other
respects better than before.

How to achieve continual
improvement
Traditionally, the audit stages of the
OSHMS are seen as the fount of all
improvement wisdom, but this
viewpoint unnecessarily restricts
thinking about improvements in
managing the workplace. There are
other important sources of data,
including statistics, benchmarking and
industry or sector guidelines, as well as
the people in the organisation. 

People who operate systems are often
a fertile source of improvement ideas –
if they’re encouraged to express them.
Managers, team leaders, workers and
their representatives – if they truly feel
they ‘own’ the work processes and are
actively monitoring them – usually have
many ideas for improvement, to make
processes both easier to operate

6 The key features of an effective OSHMS
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Table 1: Typical changes faced by an organisation

A good system?
If you want a simple diagnostic for
‘is our OSHMS good?’, then evaluate
how effective it is at driving
improvements in performance,
rather than simply disciplining
people to follow set procedures.

Reporting up?
When launching a more systematic
approach to health and safety, one
improvement will be in reporting
rates, ie staff and managers will
declare a higher proportion of
accidents and incidents. This leads to
an apparently rising rate – which can
look like failure. Prepare colleagues
for this before you begin.

External changes Internal changes

- New guidance, industry or national standards
- National targets, such as Revitalising health and safety
(launched in 2000 in the UK)16 – for more information
see www.hse.gov.uk/statistics/pdf/prog2009.pdf

- New hazards, or new emphasis on old hazards, such as
stress and asbestos

- Campaigns by regulators, trade unions, non-
governmental organisations (NGOs), media

- New or revised legislation
- Supply chain (client) pressures

- New products, services or workplaces
- New working arrangements, such as a union agreement
or home working

- Business reorganisation, such as outsourcing
- Business growth and change
- New work equipment, or changed contractors or
suppliers

- New employees, or experienced employees leaving the
organisation

- Merger or takeover



(efficient) and more likely to produce
the desired results (effective). Involving
the workforce, particularly through
worker representatives, is crucial to
achieving OSH improvements. One
method that is effective is the creation
of ‘diagonal slice’ groups – such as
worker, team leader, engineer and
manager – working as an improvement
team. To achieve good OSH results, it’s
also essential that directors, managers,
team leaders and the whole workforce
see health and safety issues as their
responsibility, not just the concern of
the OSH professionals.

A process is needed to make sure that
improvement ideas are gathered and
evaluated (with feedback given to the
originators), and that those that add
value are suitably resourced,
implemented and monitored. It’s
important that improvement
suggestions support long term strategic
goals. If they do, and they’re swiftly
implemented, the net effect of many
small improvements can be dramatic.
The process of creating improvement
ideas can also be subject to formal
management processes. For example:
- issues can be managed using
‘SMARTT’ improvement plans, ie
specific, measurable, agreed, realistic,
timetabled and tracked actions that
are reported back to the ‘owner’
(accountable person or group) –
which may be the safety committee,
the local line manager or a director

- a task group can be set up to
review a particular issue, such as
workplace transport, with a brief to
report back with recommendations
for improvement to the owner of
the issue.

System activities
Documenting your organisation’s
activities, whether on paper or
electronically, is important and should
be the basis for:
- training people with OSHMS
responsibilities

- the OSHMS trainees’ reference
manual

- the audit standard.

High-level objectives
The OSHMS will incorporate detailed
activities designed to achieve or
support the following high-level
objectives:
- clear policy-making with written
commitment to good standards at
the highest level in the
organisation, supported by visible
leadership, adequate resources,
personal involvement, and regular
monitoring and reviews of
performance (which, for example,
require the chief executive officer or
managing director to ask probing
questions during meetings and site
visits, and all directors to participate
in risk inspections or reviews)

- employment of competent staff,
with adequate resources and time
to train and develop them

- effective arrangements for involving
and consulting key stakeholders such
as employees (including developing
partnership agreements with trade
unions), customers, regulators and
other statutory consultees,
contractors, partners and
neighbours, and also for sharing
lessons across the organisation and
more widely as appropriate

- making sure that materials,
equipment and services bought
outside the organisation are chosen
according to appropriate OSH
criteria as well as price.

- making sure that technical and
operational records are available,
updated and retained as necessary
to meet business needs and
regulatory requirements

- regular monitoring of all parts of
the OSHMS by those responsible for
business processes, work groups
and work sites, to compare actual
performance with expected results
and goals

- a system for planned audits to
verify how effective the OSHMS is
in practice (see page 16)

- systems for identifying and
reporting instances where the
required standards aren’t met,
including external reporting where
required

- investigation of the root causes of
these non-conformances, with
corrective actions applied to
improve the OSHMS and prevent
recurrences

- emergency systems, including plans
and competent people to
implement and respond to them,
for containing and controlling
serious system or business failures
and minimising adverse effects.
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What is the system?
A description of a management
system is not the system itself.
Sometimes a manual is handed over
with the comment ‘this is our
management system’, when what
should be said is ‘this document
describes and summarises what we
do in practice – our management
system’.

‘Step change’ or ‘continual’?
A ‘step change’ is often suggested,
perhaps in response to external
pressures for improvement. But the
ability to achieve a step change in
most organisations is limited – even
when there are true step changes in
inputs to a complex system, outputs
alter much more slowly. Step changes
in organisations often have
unplanned and undesired effects.
Even where a real step change is
needed, an effective project to make
it happen will consist of many small
changes, each contributing to the
overall plan and aligned with the
overall objectives. Thus, a ‘continual
improvement’ model is a good way
to manage all types of change. This
was recognised by Rolls-Royce plc
when it initiated the ‘One small step’
programme for organisational
transformation. It was summarised
well by the Japanese industrialist,
Soichiro Honda, who once said: “It is
more benefit to the success of the
business that 1,000 people take one
step forward rather than one person
taking 1,000 steps forward.”



Detailed OSHMS activities
The OSHMS model you use (see page
22 for information on choosing the
right one) should be adapted to meet
the needs of your organisation. How
the high-level requirements
summarised above are broken down
into activities and described in practice
can depend on:
- the type of hazards managed by the
system – are they well understood
or new? Are external and/or internal
stakeholders at risk? Do they have
short or long term effects?

- the type of organisation – does it
cover a single site or many? Is there
much outsourcing or not? How
many products and customers are
involved?

- the range of technologies – how
many technical disciplines and
standards are there?

- legislative and other applicable
standards – are they based on
prescriptive laws and external
operating standards or goal-setting?

Each of the OSHMS activities should be
in the form of an auditable standard –
in other words, a ‘system’ or ‘process’
that uses defined inputs to achieve
defined output goals. Here are some
examples:
- A current health and safety policy
statement, signed by the
responsible director, is readily
available and used during the
induction process for all employees
and contractors.

- A register of relevant hazards is
held by each work section,
including summaries of key controls
and any current improvement plans
(risk assessments). This includes the
likely consequences if control
systems fail, such as single or
multiple fatalities, small or large
scale damage and short or long
term ill health.

- All reported accidents are
categorised by potential (not just
actual) outcome and prioritised for
investigation into root causes on
the basis of this potential outcome.
Suitable recommendations are
made to prevent recurrence and are
monitored to verify that they’ve
been followed through.

- Contracts are awarded and
managed with OSH performance
among the key performance criteria.

Each of these describes goals to be
achieved, but doesn’t detail what
actually happens in the workplace. The
OSHMS activity description is ‘goal-
setting’, minimising the need for
revision whenever the organisation and
its work processes change. Prescriptive
detailed procedures, responsibilities,
documents, training modules and so on
are needed, but these operational-level
documents don’t usually form part of
the OSHMS description. Operational-
level procedures need to include the
key element of accountability and must
be sample audited to make sure that
they define who’s responsible for what
and when (or how often), and what the
expected outcome is. The monitoring
and audit steps are used to check
whether such supporting processes are
available where needed, and whether
they’re effective, and to identify
possible improvements.

It’s increasingly apparent that effective
OSHMSs cover human factors and don’t
assume a mechanistic approach to
organisational and individual behaviour.
For example, leadership and the effects
of human reliability on the effectiveness
of hazard controls are important issues
to consider and monitor.

Stakeholder involvement
A range of individuals and groups are
‘stakeholders’ in the OSHMS – in other
words, they may be affected by its
results and therefore potentially
interested in its content and
effectiveness. They include people both
inside and outside the organisation itself,
as shown in Figure 5.

Internal stakeholders
Directors or trustees
Directors (including charity trustees and
senior officers of public bodies, as
specified in their policies and
arrangements) are legally responsible for
organisational performance.
Traditionally, financial performance
indicators are the only ones included in
directors’ annual reports, but measures
of performance in other key areas,
notably corporate social responsibility
(CSR) – which includes health and
safety, environmental and other issues –
are increasingly used. UK accounting
standards for organisations quoted on
the London Stock Exchange (Turnbull14)
and for registered charities (SORP17)
require directors, trustees and senior
officers to provide assurances that all
significant risks, including health and
safety risks, have been identified and
that appropriate controls are in place.
IOSH has published guidance for people
responsible for reporting organisational
health and safety performance,
outlining how to include these data in
annual reports.5
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Tailor the system
It is vital to adapt the ‘standard’
OSHMS to the particular
organisation. An OSHMS used by a
large multinational organisation can
have more than 200 ‘activities’ – all
of which are needed somewhere –
although each small part of the
organisation will implement only the
subset relevant to its part of the
organisation. A smaller single-site
organisation might need
substantially fewer activities to cover
everything significant.



A prerequisite of good performance is
that leaders of organisations
consistently demonstrate that health
and safety results are as important as
other key business goals. This should
be reflected in annual business targets.
Similarly, OSH performance should
form part of business agendas, formal
and informal discussions with
employees and so on.

If leaders display behaviour that
demonstrates the high value they place
on the health and safety of each
person for whom they’re responsible,

and also accept personal responsibility
for organisational performance, they’ll
be able to make a huge difference to
the commitment to continual
improvement. In the UK, the Institute
of Directors and the HSE have
produced a guide for directors and
their equivalents.18
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Internal stakeholders
- directors and trustees,

or equivalents
- workforce, including

trade unions, worker
representatives and
on-site contractors

- OSH professionals

External stakeholders
- regulators
- neighbours
- clients and supply chain
- insurers
- shareholders/investors
- corporate social responsibility

lobby/consumers
- global bodies

Figure 5: OSHMS stakeholders

Reality check
Make sure that senior managers
and directors visit accident sites and
those affected by accidents, such as
people who are hospitalised
following an accident. This will help
to make sure that senior staff don’t
become isolated from the realities
of daily workplace hazards and the
damaging effects to individuals of
failures in the OSHMS.
Conversations with workers’
representatives can also act as a
helpful ‘reality check’ for senior staff.



The workforce
The workforce is a key stakeholder for
a number of reasons:
- If OSH management is deficient, the
workforce is usually the group most
at risk from injury and ill health.
This is a major focus for trade
unions, both at individual
workplaces and through national
and international campaigning.

- Employees have first-hand
experience of many workplace
hazards and of how efficient and
effective current controls are in
practice. Employees are a prime
source of ideas for continual
improvement. But some hazards
aren’t easily identified, as their
effects are long term or are realised
so rarely that there’s no workforce
‘memory’. This means that it’s
essential to train relevant staff so
that they’re competent in practical
hazard identification. 

- Trade unions and workers’
representatives generally have a
wide knowledge of and strong
commitment to health and safety,
so are a significant resource for
the OSHMS to incorporate and
benefit from.

- Whatever formal systems and
controls are used, the individual or
small team performing a task has
great influence over its outcomes.
Legally and morally, each person
has a duty of care to him or herself
and to others who may be affected
by acts or omissions. You can
change the behaviour of individuals
and groups by making sure that
they understand the hazards
identified by the local OSHMS, the
controls in place and why these are
judged to be sufficient.

Workers’ representatives
Setting up a system of employee OSH
representatives can act alongside
promoting personal motivation to add
value to the OSHMS. Such a system is
often developed as part of the formal
election of workers’ representatives. In
the EU and some other regulatory
regimes, employee consultation is a

legal requirement. Representatives
contribute to the effectiveness of the
OSHMS with their detailed knowledge
of what happens at the ‘sharp end’.
They can:
- identify opportunities for
improvement 

- make sure that workplace
inspections and monitoring are
thorough

- check that planned improvements
and changes are realistic

- help with root-cause investigations
of failures

- act as a focus for employees’
questions and concerns

- give access to external information
about best practices via trade unions

- provide a valuable ‘reality check’ for
senior managers and regulators, as
representatives are typically confident
in stating their views.

Workers’ representatives need training
to be effective; team leaders and
supervisors also need training on how
to work with representatives.

OSH professionals
OSH professionals form the main group
of people who advocate the benefits of
OSH systems. UK-based organisations
have a legal requirement to “appoint
one or more competent persons” to
help them comply with relevant OSH
legislation. Where more than one person
is appointed, team work is important to
make sure that the OSHMS is
comprehensive, efficient and effective.

OSH professionals have a key role in
advising others with responsibilities
under the OSHMS, especially in
knowing about hazards, their likely
effects and current good practice for
avoiding, minimising, controlling and
mitigating them. For OSH professionals
to be able to give advice, they must
understand relevant legislation,
standards, best practice, practical risk
assessment methods, cost-effective
controls and training provision. The
OSH professional is also likely to liaise
with external professionals, such as
occupational hygiene consultants (who

may, for example, monitor exposure to
hazardous substances) and engineering
inspectors (who may examine and test
local exhaust ventilation and so on). 

It’s likely that an OSH professional will
be appointed custodian of the OSHMS
on behalf of the organisation, with a
key role in its effective implementation
and regular review. OSH professionals
should also be able to make key
contributions to audit processes and
investigations of serious incidents such
as injury, ill health or damage. 

External stakeholders
Regulators 
Regulators’ actions reflect society’s
growing intolerance of organisations
whose profits appear to be earned
without due care for the health and
safety of workers, customers or the
public. Outside the UK and particularly
in the Pacific Rim, it’s becoming
increasingly common for national
legislation to require certification to a
recognised national or international
OSHMS standard, particularly for higher
hazard industries such as construction.
In the UK, areas regulated by safety
cases (eg nuclear, onshore major
hazards, pipelines, offshore, railways,
gas supply) all require a summary of the
OSHMS to be included in the safety
case submitted by the operator to the
regulator. In addition, some industries
have adopted voluntary codes and
standards that include a systematic
approach to OSH management (see the
examples on page 08).

Investors and insurers
Both investors and insurers are
concerned about risk, particularly risk
that isn’t managed effectively. Whereas
the Turnbull requirements (see page
09) are targeted at avoiding major
losses, investors are increasingly
requiring more positive reassurance
that a business is well managed, and
may take health and safety as a marker
for performance in general. Insurers
may decline certain types of risk unless
they’re convinced that the issues are
well managed. Evidence of a
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comprehensive and effective OSHMS
can help directors respond to questions
and concerns raised by both investors
and insurers.

CSR lobby
In developed countries, there’s now
significant demand for CSR, including
public corporate reporting. Both the
Dow Jones and the FTSE operate
investor listings linked to CSR results
that include health and safety. 

In addition, non-governmental
organisations, investors and
consumers19 ask questions about OSH
results, particularly of global
organisations, if they suspect that
activities are being ‘exported’ to
locations where workplace OSH
standards are lower than in the
organisation’s home country, thereby
increasing profits at the expense of the
workforce’s health and safety. The
ASSE and IOSH guidelines, Global best
practices in contractor safety,20 cover
some of these issues and identify more
than 60 aspects of good practice for
both clients and contractors – these are
applicable to workplace health as well
as safety. Compliance with a
recognised OSHMS standard is one of
the recommended good practices.

Voluntary codes, such as the Global
Reporting Initiative (GRI)21 and Social
Accountability 8000,22 bring together
the expectations of various
stakeholders in this area, including the
need for appropriate management
systems and verification. In addition,
there’s a growing consensus that
effective risk management needs to
extend throughout an organisation’s
supply chain, to ensure security and
thus sustainability (a development
reflected in the ILO OSHMS guidelines).

Global bodies
The United Nations and its subsidiary
bodies, such as the ILO, the World
Health Organization (WHO) and the
IMO, set standards, as does the GRI,
based for example on the Universal
Declaration of Human Rights. With

globalisation, such standards assume
higher profiles and responsible
organisations must pay more attention
to ensuring compliance. There is special
focus on the protection of ‘vulnerable
groups’ such as children, migrant
workers and female workers. The ILO
has published numerous codes on a
wide variety of health and safety issues,
seeking to set minimum standards of
practice around the world.

Compliance with relevant ILO, IMO and
WHO codes for workplace health and
safety is often a requirement for
operating in developing economies, in
particular for projects funded by the
World Bank or the International
Monetary Fund. It can be expected that
compliance with GRI guidelines will
move, in due course, from voluntary
towards mandatory status. Third-party
verification of such compliance may also
be expected, hence the link to OSHMSs.

Auditing and verification
Good practices in OSH auditing
Auditing is the sampling of a process
by a competent person who’s
independent of the process. Auditors
report on the effectiveness of the
process, focusing on inputs, outputs
and testing internal controls.
‘Verification’ has a similar meaning to
‘audit’, but where verification involves
confirming conformity to an external,
recognised standard and results in the
issue of a compliance certificate, it is
generally called ‘certification’. ISO
1901123 is a useful overall guide on
how to set up and run a successful
audit programme. It can be applied to
virtually any PDCA management
system; though it only covers
environmental and quality systems, it
can easily be adapted to apply to
health and safety auditing and is in the
process of being amended to
incorporate this.

Typical audits cover three types of
evidence:
- documentation – is it adequate?
Does it reflect all OSH hazards of
the organisation?

- interviews – to confirm that
awareness, competence and
resources are appropriate

- observation – to check that
arrangements and standards
described in the OSHMS are actually
present in the workplace.

Audits have several key features: 
- Auditors’ independence gives
credibility to the audit findings.
Auditors should not have any
personal accountability, or direct
reporting relationships, in the group
or area they’re auditing.

- Auditors need a strong analytical
ability but also well-developed
‘people skills’, so that they can
collect reliable evidence quickly. The
skills of a good accident investigator
have a lot in common with those of
a good auditor, and vice versa.

- Company procedures and local
documents are sampled and
evidence is collected to check that
operational practice is consistent
with documented practice. In other
words, say what you do; do what
you say you do; and prove it.

- Evidence is collected from corporate
and local documents, interviews
and inspections of workplaces.
Auditors should choose some
samples themselves, not just accept
what is put before them.

- Because an audit is a sample,
however well judged, it can never
result in a ‘perfect’ view of the facts.
Also, findings are valid only up to
the time of the audit. When
planning improvements, audit
evidence, though very powerful,
should be reviewed alongside other
data on system performance.

Some small and medium-sized
enterprises may not have a fully
documented OSHMS, but will be able
to demonstrate a clear understanding
of hazards and effective controls.

Examples of good auditing practice 
- Techniques to avoid conflict between
the aims of the auditor and the
perceptions of the auditee include: 

5 How should employers promote health?
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- using a transparent
performance standard as an
agreed basis for audit (eg the
organisation’s own OSHMS
activity descriptions or a
published standard)

- making sure that audit reports
aren’t seen as the only source
for continual improvement ideas

- including positive as well as
negative findings in the final
report

- discussing potential negative
findings as the audit progresses,
to give people the chance to
produce additional evidence if
provisional findings are incorrect.

- For large organisations, an
overall audit plan is required so
that all areas are covered in an
agreed timescale. The initial plan
may be hazard-based (areas with
the highest potential for harm
are audited first), later becoming
risk-based (areas with least
effective controls are checked
more than those with proven
effective controls).

- Any audit scoring system should
encourage future improvements in
preference to highlighting past
successes. Discourage
overemphasis on numerical scores
and inter-group competition based
on them; scores should be used as
benchmarks for improvement.

- In the UK, the HSE’s guidance,
Measuring health and safety
performance,24 can be used both
as an input to OSH audit
methodology and as a source of
ideas on quantifying audit results.

- As audit processes mature, include
auditors from clients, contractors,
trade unions or other partners to
aid both transparency and the
sharing of good practice. Consider
the value of external certification
as an additional source of
improvement ideas.

Avoid paper mountains
In audits, don’t overemphasise the
need for comprehensive
documentation – if evidence from
interviews and work sites shows the
system produces high quality results,
would more or better paperwork
add value?

Positive and practical?
A really effective audit system is one
in which those being audited look
forward to the process, expecting
new and useful ideas for practical
improvements. If they face audits
with dread, the audit system needs
to improve, not those being
audited!

Advantages Disadvantages

- Internal auditors know the organisation and where to
look for evidence

- Internal auditors’ reports have high internal credibility
- Because internal auditors audit their peers, their findings
are more likely to be seen as realistic by auditees

- Auditing is an excellent developmental experience
because employees learn in detail about other parts of
the organisation

- Using internal auditors helps the transfer of good
practices across the organisation because they identify
opportunities for sharing

- External stakeholders may have suspicions about the
independence of internal auditors

- Internal auditing takes resources away from normal
work – for both training and planned audits

- Internal auditors can have a limited vision of
improvement opportunities because of a lack of
external benchmarks

Table 2: Advantages and disadvantages of internal audit

Advantages Disadvantages

- External auditors have high credibility with external
stakeholders

- External auditors provide strong benchmarking knowledge
and can give access to external verification bodies and
recognised certification where this adds value

- External auditors must earn respect for their findings
within the organisation – initially, they are often viewed
negatively

- External auditors don’t know the organisation, so may
ask for a lot of pre-audit documentation and take
longer than internal auditors to complete their work

- External audits can be expensive

Table 3: Advantages and disadvantages of external audit
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Auditor competence
Competence of auditors is a critical
factor. Competence requires knowledge,
skill, practical experience and suitable
personal qualities, and must cover two
areas: auditing methods and the
processes being audited. It’s often easier
to supply the necessary breadth and
depth of competence in a small audit
team than in a single individual. A team
approach also allows new or
inexperienced auditors to be introduced
to processes and organisations. When
planning audits, you must decide
whether to use auditors who are
external to the organisation, or to use
internal auditors who are independent
of the areas to be audited.

Where formal certification is offered as
a result of an audit, all auditors should
meet recognised competence standards
in OSH, such as those required of

Chartered Members of IOSH. Their
Continuing Professional Development
(CPD) should also ensure that their
auditing skills are current. However,
where certification is not involved, and
particularly where specialist areas are
being audited, it may be enough for
the leader to meet these standards,
while other team members have an
appropriate mix of OSH and audit
competences. OSH professionals
providing internal OSHMS audit
services should meet similar standards
to those of external auditors.

While part-time internal OSHMS
auditors are unlikely to benefit from
formal qualifications and CPD to the
same extent, they should have basic
training in both OSH and audit skills,
which can be given through internal
courses and experience.

Auditors’ experience
Whatever their understanding of
OSHMS models and theory, if an
OSHMS auditor lacks current
experience in practical OSH hazard
identification, assessment and
implementation of suitable controls
in the type of organisation they’re
auditing, their report is unlikely to
add much value.



Advantages
A system meeting your risk needs
An OSHMS can prioritise the planning,
organising, control, monitoring and
review of measures to protect people
from work risks. It’ll help you allocate
the correct resources, achieving
effectiveness and efficiency.

Occupational health focus
Significant occupational health risks
can be assigned the correct level of
importance and be properly resourced.
This isn’t always the case with ad hoc
OSH processes, which depend largely
on the experience of available OSH
practitioners (including occupational
hygienists) and the internal structures
of the organisation. Also, employees
generally have a greater understanding
of safety risks than health risks. When
implemented correctly, an OSHMS
should address these issues and strike
the right balance in controlling all risks.

OSH is as important as other
business objectives
Many organisations struggle to give
OSH objectives the same importance as
other business objectives. At times, this
failure threatens the survival of an
organisation; at others, it can lead to
prosecutions and other penalties. A
correctly implemented OSHMS will
make sure that appropriate OSH
objectives are set by focusing on policy
and the process of setting objectives
and their delivery through the
management programme.

OSH in relation to quality
British and international standards
support the drive towards ‘customer
first’ services, and as a result quality is
high on the agenda. Quality isn’t usually
a legal requirement, but health, safety
and (often) environmental performance
are. The development of formal
OSHMSs should make sure that
sufficient importance is given to OSH
performance, which typically has more
impact on employees than on customers.

Legal compliance is easier to 
attain and prove
The development and extension of
health and safety law, notably through
‘new approach’ Directives to help
create a single European market, have
led to additional legal requirements.
Organisations can have difficulty
keeping up to date with the
requirements relevant to their sectors.
An OSHMS helps identify relevant
statutory provisions and creates a
framework of procedures to make sure
that the organisation consistently
complies with the law.

Proving ‘reasonably practicable’
In the UK and some other countries,
you may have to prove that you’ve met
‘practicable’ and ‘reasonably
practicable’ requirements in order to
demonstrate legal compliance. When a
balanced management system is
implemented and risk management is
systematically applied – based upon the
proportionality of risk – it should be
easier to prove compliance. For
example, quality management systems
(QMSs) have been used to prove due
diligence for compliance with food
safety law and to ensure product safety.

Helping system integration
Many organisations started with a
QMS, then adopted an environmental
management system and are now
considering an OSHMS. The structures
are similar, and adopting an OSHMS
will mean that if, at a later date, you
decide you need a holistic business risk
management approach, integration
should be straightforward.

Continual improvement
This process aims to improve some part
of the OSHMS at any one time, rather
than trying to improve all the elements
in the system simultaneously. This
structured and very practical approach
allows the organisation to improve
areas that aren’t operating effectively
or efficiently, using reviews and audits
to identify systematically the
opportunities for improvement.

Increasing the effectiveness 
of initiatives
The longevity of management and
other health and safety-related
initiatives in organisations varies. Many
organisations use campaigns and
awareness-raising programmes to
improve knowledge and encourage
participation in health and safety
issues. An OSHMS requires continual
improvement and this can increase the
duration and effectiveness of
management initiatives, allowing them
to adapt and develop in line with
policy commitments.

Visible commitment of 
‘top managers’
OSHMSs, like other management
systems, formally require ‘top
management’ to be involved in and
committed to the system. This is
carefully documented through setting
policies and objectives and through
regular reviews to check the results
achieved. Once the objectives are set,
senior managers must visibly
demonstrate their commitment to
achieving them. It’s consistently argued
that such commitment is essential for
‘world-class’ OSH results – an OSHMS
demands it.

Regular audits
Audits present an opportunity for
benchmarking (eg through creating
audit teams with members from
different departments or from outside
the organisation) and identifying
opportunities for improvement. External
certification and assurance bodies –
which audit against applicable standards
– can help to identify non-compliances
and necessary improvements.

Part of corporate governance
There’s an ever-increasing requirement
for directors to follow codes of practice
and meet the standards expected in
public life. Demonstrating that OSH
controls are adequate is an important
part of meeting this responsibility, and
independent audit to externally set
standards is an impartial way of
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achieving this. Regular management
review of audit reports and OSHMS
results meets governance requirements
for OSH risks.

Reassuring the enforcement
authorities 
Enforcement authorities require
organisations to comply with applicable
health and safety legislation. The
formality and systematic approach to
compliance required by an OSHMS
encourages confidence in the
organisation’s internal approach. In the
UK, for example, the HSE’s HSG65
states: “If you do follow the guidance
you will normally be doing enough to
comply with the law.”

A focus on OSH resources
An OSHMS requires resources to be
allocated in all functions and at all
levels throughout the organisation. A
risk-based approach which ensures that
the scale of a management system is
proportionate to the risks and necessary
control measures makes such resource
allocation intrinsic to the whole
organisation. This is, in part, what the
Turnbull Report requires of London
Stock Exchange-listed companies.

Emergency preparedness
OSHMSs should make sure that suitable
resources are made available to respond
to foreseeable emergencies. This may
include provision for contacting outside
agencies, including emergency services,
and developing and communicating on-
and offsite emergency plans. An
OSHMS places such planning in a
proper management context.

Managers have a ‘finger on the pulse’
The OSHMS includes defect (‘non-
conformance’) reporting, which
directs managers’ attention to
opportunities for correcting problems
and making improvements. Managers
need to address health and safety
issues effectively, no matter how busy
they are. Alerting managers to
problems and actions they can take or
sanction continually reminds them of
their critical health and safety role.

Systematic risk management
Perhaps the biggest challenge is to
comply with the legislative need to
plan, organise, control, monitor and
review the preventive measures in
place to control significant risks. An
OSHMS creates a structured system for
compliance with the requirements of
both applicable legislative codes and
industrial sector best practice.

Disadvantages
Bureaucracy (paperwork or
electronic documents)
The need for a simple, effective system
won’t be met if the system generates
excessive paperwork. You need to
minimise the number of documents
and records (in other words, streamline
document control), but be careful in
doing this.

Integration
Usually discussed as an advantage,
integration depends on many factors,
including internal politics. There’s a risk
of diluting health and safety effort or
creating inequality between
management of quality, health and
safety, and environment. For example,
an organisation in a high hazard industry
may not benefit from system integration
if it doesn’t allow a focus on managing
significant risks. Similarly, if existing
management systems are inefficient,
then adding health and safety to the mix
will be counterproductive.

Time to implement
Designing and implementing an
OSHMS can be very time-consuming.
This may be exacerbated by overstating
system requirements and
documentation, by not matching the
system to the organisation’s health and
safety risks, or by not incorporating
existing OSH management processes
but starting again from scratch.

Heavy demand on resources
A lot of resources are required to set up
an OSHMS. Although this can be offset
by the inclusion and involvement of
employees, key managers and safety
representatives, a realistic appraisal will

still identify the need for significant
management time, and implementing
an OSHMS is likely to dominate the
work of the OSH professionals involved.
If some of the work is contracted out,
take care to check that the results
match the organisation’s needs.

Human behaviour may not be 
fully addressed
Recent developments in determining
reasons for health and safety errors
place greater emphasis on the
behaviour of workers and managers.
This focus on the human factor can be
lost if there’s too much emphasis on
the paperwork requirements of a
formal OSHMS. For example, it’s easy
to overlook the need to monitor
workplace behaviour and talk with and
involve people. However, with
attention to continual improvement,
any issue – including human factors –
can be addressed.

Certification and assurance bodies
are still learning
There can be conflict when auditors’
interpretations of health and safety
are different from those of the sector
or organisation being audited.
Differences can often be resolved by
referring to relevant guidance notes
and authoritative information. This
type of conflict can reflect the relative
inexperience of external auditors in
this work.

True independence?
OSHMS certification is relatively
immature and underdeveloped. If
external auditors are to be truly
independent, they shouldn’t have
played any part in advising the
organisation on how best to
implement an OSHMS in the first place.
Also, as has been learned with
financial audits, it may be difficult to
provide genuinely independent
auditing if there’s an existing
relationship with the auditors or if
service costs are a prime issue.
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Barriers to change
Barriers to change are invariably
erected in the way of new systems.
Often there’s a suspicion, at times well
founded, that change is being made
for its own sake and without business
justification. Some organisations may
be able to manage health and safety
successfully by consistent and good
management, without the need for a
formal system.

Managers don’t understand 
the systems
Typically, managers are not committed
to the introduction of new systems.
Managers require time, training and
motivation to make sure they become
advocates of the system and not
enemies within. It’s a mistake to think
that OSHMSs are self-evidently ‘a good
thing’; they require effective
communication to win people over.

Numerous audits
These days, stress is recognised as a
workplace hazard that needs to be
managed within the framework of the
OSHMS. It should also be recognised
that pressure to achieve certification for
a new OSHMS can create its own stress
on managers and employees alike.
Don’t overlook the need to provide
support before and during audits.

Which OSHMS model?
Deciding which OSHMS to use can be
confusing. The aim should be a
system that is consistent with your
organisation’s needs and its
management approach. While OHSAS
18001 aligns extremely well with ISO
1400125 and other international PDCA
standards, and is therefore useful for
integration, the organisation, clients,
enforcement authorities or
government may better understand
other systems based on standards or
guidelines such as BS 18004, HSG65,
ILO or an industry code. All systems
need to be adapted to the specific
needs and culture of the organisation
or they won’t be sustainable.

Is the written procedure safe 
and healthy?
In some countries there’s a tendency to
write down what’s currently done and
adopt that as the OSHMS. This can
create a significant liability risk if the
procedures haven’t been checked to
make sure they are in fact
comprehensive (that they cover all
hazards) and adequate (that the
controls are effective in reducing risk).
The liability exists in any event, but the
OSHMS documentation then appears
to validate it. A properly functioning
OSHMS should make sure that these
problems are identified and corrected.
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The desire to gain certification of an
OSHMS may come from internal
stakeholders who need assurance that
their organisation meets a verifiable
standard, or who judge that certification
will add value with clients or customers.
However, it’s more likely that pressures
will come from external stakeholders, in
particular prospective or existing clients,
or regulators as part of national policy.
In this case, certification is likely to move
rapidly from being a ‘preferred option’
to become an ‘entry condition’, without
which existing or potential business is
lost.

This poses few problems provided the
certification process is applied to a
developed OSHMS, validating its
effectiveness, or encouraging 
further improvements to meet the
external standard. An OSHMS that is
seen as just a tool for obtaining the
required certification will be
ineffective in its true purpose of
continually reducing work-related
accidents and ill health.
IOSH recognises OSHMS standards and
certification processes as relatively new
and still developing, and we suggest the
following as ‘good practices’ in relation
to OSHMS certification:
- Don’t allow a business need for
external certification of OSH
standards and practices to get in
the way of developing strong
internal continual improvement
processes, including internal audit.

- Make sure that an external
certification audit isn’t viewed solely
as a pass/fail exercise, but as one
step within an overall OSH
continual improvement plan.

- Where external certification isn’t a
pressing business need, develop
internal audit processes first.

- Where possible, base external
audits primarily on evidence from
internal audits. Consider adding
external auditors to internal teams
in preference to increasing the
number of audits.

- Make sure that internal and
external OSHMS auditors meet the
IOSH competence standards (see
page 17).
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The way forward for organisations
developing their first formal OSHMS is
to choose the system they wish to use
as a basis, establish which
arrangements are already in place, and
then identify gaps between those and
the requirements of the OSHMS.

Choosing a system
One way of choosing a system is to
create a comparison table and score the
systems you wish to consider to see
which most closely meets your
preferred specification – the more
relevant features you tick, the better.
The example in Table 4 includes
comparisons between some of the
main management systems mentioned
in this guidance. However, if there’s a
preferred system for your particular
industry, you may also want to include
an industry-specific column. For
instance, if your organisation is a
contractor to the chemical industry, you
could include Responsible care in this
column. In addition to those features
listed, there may be in-house and other
factors to be considered, in which case
you can add them to the table (for
example, if your customers use a
particular system, adopting the same
system will enhance your compatibility).

Initial status review (gap analysis) 
The gap analysis approach ensures that
you don’t waste effort on developing
new systems when existing internal
arrangements are working well. Even
organisations which believe that they
have nothing in place often find that
there are long-established working
practices that have never been formally
recognised or documented.

A simple way of carrying out the initial
status review is as a desktop exercise,
with the draft safety management plan
drawn as a flow diagram or matrix on
a flipchart. It’s important to consult and
involve all parties in the organisation,
including workers’ representatives –
ownership and success of the OSHMS
is likely to be greater because of the
interest developed in this way.

Remember – the most successful
management systems aren’t created at
initial status review, but are developed
through effective performance
measurement, review and continual
improvement. However, reporting the
status review to senior managers or
directors, and communicating the
results to the workforce, can get this
process under way at this early stage.

Making it happen
Most of the OSHMSs referred to in
this document include extensive
practical guidance in support of the
main code or standard, usually in
subsidiary publications (see further
reading on IOSH’s website at
www.iosh.co.uk/freeguides).
However, there’s no doubt that
adapting a standard system for use in
a particular organisation requires
significant time and resources. 

Organisations with experience of
managing significant internal process or
organisational change should find it
relatively easy to introduce an OSHMS
by using similar methods. Organisations
without such experience may need to
employ external change management
advisers to help effective consultation
and to ensure the involvement and
commitment of all necessary parties. 

Techniques to support effective
implementation include:
- clear support and personal
commitment from leaders in the
organisation, including modelling of
desired behaviour

- incorporating both OSHMS
implementation and results in
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Note: Responsible care isn’t classed here as ‘international’ because, while some
countries do adopt a management systems approach to it, many don’t.

Table 4: OSHMS comparison table for a UK-based contractor to the chemical industry

Features

Management systems

HSG65 BS 18004 OHSAS 18001 ILO Industry-specific
(eg Responsible

care)

Certifiable

International
(see note below)

Regulator support
(some non-UK)

Tested (> 2 years old)

Stakeholder
recognition

In-house factors (eg
your customer uses
this system)

http://www.iosh.co.uk/freeguides


declared high-level business targets
(eg ‘x per cent of sites are expected
to complete their gap analysis by y
and their initial roll-out by z’;
‘priority improvements over the next
year are to be areas a, b, c’)

- seconding staff from across the
organisation full-time to the
development and implementation
team

- customising the model system to
suit the needs and culture of the
organisation, and linking it to
internal consultation processes

- developing benchmarking contacts
with similar organisations that have
experience of implementing similar
systems

- trials in one or more selected areas
before the OSHMS is launched
more widely

- not taking too long trying to
develop a ‘perfect’ system, but
rather implementing something
reasonable and learning how to do
better via the internal audit,
management review and continual
improvement processes

- recognising and celebrating small
successes on the route to a fully
sustainable OSHMS.
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Figure 6: Process for developing an OSHMS

Initial status review
(gap analysis)

Undertaken by a mixed safety 
management team that 

includes worker 
representatives and a 

competent practitioner

Where are we now?

Typical outputsTypical inputs

The objective is to ensure 
effective OSH management 
and a process of continual 
improvement

Draft an OSH management 
plan, including:
- an OSH policy statement
- hazard identification and 

risk assessments
- OSH management 

arrangements
- competence and training 

needs
- OSH management 

programme

Any information relating 
to hazard identification 
and risk assessment

Review of OSH 
performance, including 
incidents and accidents

Identification and review of 
existing OSH management 
arrangements or processes

Competence and training 
requirements

Workforce involvement

OSH legal and other 
standards and best 
practice within the sector, 
eg a ‘compliance register’

Getting started
One large catering organisation
appointed a mixed team of
managers and workers to undertake
an initial status review. The team
undertook this exercise by
identifying key elements of the
existing processes, completing a
brainstorming exercise to identify
gaps within the system and then
mapping this out in the form of a
flow diagram.
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Further reading

Auditing a safety and health
management system: a safety and
health audit tool for the healthcare
sector. Health and Safety Authority,
2006. Available from www.hsa.ie/eng/
Publications_and_Forms/Publications/
Occupational_Health/Auditing
_Healthcare.pdf.

The Health and Safety Authority (HSA)
in the Republic of Ireland has produced
this audit tool to assist in the
continuous development and
implementation of health and safety
management systems for the
healthcare sector. Eighteen different
criteria for audit are described and
followed by guidance. This tool is to be
used in conjunction with the 2006 HSA
guidance document for the healthcare
sector, How to develop and implement
a safety and health management
system, available at www.hsa.ie/eng/
Publications_and_Forms/Publications/
HealthCare_Sector/Guidance_
Document_for_the_Healthcare_
Sector_-_How_to_develop_and_
implement_a_Safety_and_Health_
Management_System.html.

Code of practice for risk management,
BS 31100:2008. London: BSI, 2008 

This standard for risk management
helps organisations to understand how
to develop, implement and maintain
effective risk management, thereby
helping them achieve their objectives.
It treats risk management as being as
much about exploiting potential
opportunities as preventing potential
problems, and sees it as an essential
part of good management. The
standard establishes the principles and
terminology and provides
recommendations for the model,
framework, process and
implementation of risk management. 

Development of working model of
how human factors, safety
management systems and wider
organisational issues fit together.
Research report RR 543:2007 prepared
by White Queen Safety Strategies and

Environmental Resources Management
for HSE London. Available from www.
hse.gov.uk/research/rrpdf/rr543.pdf.

This report describes a project to
develop a working model linking
human factors, safety management
systems and organisational issues in
the context of safety. While the focus is
on chemical major hazards in
particular, it is also intended to apply to
health and safety in general.

Guidance for health and safety
management systems interfacing. Step
Change in Safety, 1999. Available from
http://stepchangeinsafety.net/
stepchange.

This guidance addresses the issue of
meshing OSHMSs used by separate
organisations when they decide to
work together – perhaps in a formal
partnership, but more often as client
and contractor or contractor and sub-
contractor working at a particular
location or on a project. The document
includes two checklists, based on the
HSG65 model but adaptable to others,
which can be used to identify which
interfaces have to be managed and
whether there’s clear understanding
about who does what at each
interface.

IMS: The framework – integrated
management systems series, HB
10190:2001. London: BSI, 2001

This outlines a framework for
managing the operational risks any
organisation faces in its day-to-day
business. The aim is to provide a
structure by which an organisation can
efficiently and effectively manage its
operation through one system.

IMS: Implementing and operating –
integrated management systems series,
HB 10191:2002. London: BSI, 2002

This gives an approach for integrating
the management of quality, OSH and
environmental aspects within one
management system. This ‘how to do

it’ manual includes flowcharts,
questionnaires and examples, and
takes readers through the model
outlined in IMS: The framework.
Managing health and safety – five
steps to success, INDG275. Sudbury:
HSE Books, 1998 (reprinted 2008).
Available from www.hse.gov.uk/
pubns/indg275.pdf.

Aimed mainly at directors and
managers, this short booklet
summarises the key messages of
HSG65, outlining good practice and
the costs of getting it wrong. It
describes five key steps: set policy;
organise staff; plan and set standards;
measure performance; and learn from
experience (audit and review). There
are questions following the
descriptions to help readers assess how
well their organisations are doing in
each area.

Managing safety the systems way: BS
8800 to OHSAS 18001, HB
10180:2000. London: BSI, 2000

This is an easy-to-follow guide to
implementing the new British
Standard. The book has been revised
and updated to incorporate the
requirements of the new BS OHSAS
18001 and best practice. It takes a
practical approach to tackling the
various elements of an OSH
management system for your business.
It also explains how the system can be
maintained as OSH evolves, responding
to internal and external influences.

Occupational health and safety
management systems – Guidelines for
the implementation of OHSAS 18001:
2007, OHSAS 18002:2008. London:
BSI, 2008

This Occupational Health and Safety
Assessment Series (OHSAS) guideline
provides generic advice on
implementing OHSAS 18001 (a
specification for an occupational safety
and health management system),
explaining its principles, intent, typical
inputs and outputs, and processes. It

http://www.hse.gov.uk/pubns/indg275.pdf
http://www.hse.gov.uk/pubns/indg275.pdf
http://stepchangeinsafety.net/stepchange
http://stepchangeinsafety.net/stepchange
http://www.hse.gov.uk/research/rrpdf/rr543.pdf
http://www.hse.gov.uk/research/rrpdf/rr543.pdf
http://www.hsa.ie/eng/Publications_and_Forms/Publications/HealthCare_Sector/Guidance_Document_for_the_Healthcare_Sector_-_How_to_develop_and_implement_a_Safety_and_Health_Management_System.html
http://www.hsa.ie/eng/Publications_and_Forms/Publications/HealthCare_Sector/Guidance_Document_for_the_Healthcare_Sector_-_How_to_develop_and_implement_a_Safety_and_Health_Management_System.html
http://www.hsa.ie/eng/Publications_and_Forms/Publications/HealthCare_Sector/Guidance_Document_for_the_Healthcare_Sector_-_How_to_develop_and_implement_a_Safety_and_Health_Management_System.html
http://www.hsa.ie/eng/Publications_and_Forms/Publications/HealthCare_Sector/Guidance_Document_for_the_Healthcare_Sector_-_How_to_develop_and_implement_a_Safety_and_Health_Management_System.html
http://www.hsa.ie/eng/Publications_and_Forms/Publications/HealthCare_Sector/Guidance_Document_for_the_Healthcare_Sector_-_How_to_develop_and_implement_a_Safety_and_Health_Management_System.html
http://www.hsa.ie/eng/Publications_and_Forms/Publications/HealthCare_Sector/Guidance_Document_for_the_Healthcare_Sector_-_How_to_develop_and_implement_a_Safety_and_Health_Management_System.html
http://www.hsa.ie/eng/Publications_and_Forms/Publications/HealthCare_Sector/Guidance_Document_for_the_Healthcare_Sector_-_How_to_develop_and_implement_a_Safety_and_Health_Management_System.html
http://www.hsa.ie/eng/Publications_and_Forms/Publications/Occupational_Health/Auditing_Healthcare.pdf
http://www.hsa.ie/eng/Publications_and_Forms/Publications/Occupational_Health/Auditing_Healthcare.pdf
http://www.hsa.ie/eng/Publications_and_Forms/Publications/Occupational_Health/Auditing_Healthcare.pdf
http://www.hsa.ie/eng/Publications_and_Forms/Publications/Occupational_Health/Auditing_Healthcare.pdf
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includes a ‘correspondence’ table
between OHSAS 18001:2007, ISO
14001:2004 and ISO 9001:2008. It
also features a table showing the
correspondence between the clauses of
the OHSAS documents and the clauses
of the 2001 ILO-OSH guidelines.

Specification of common management
system requirements as a framework
for integration, PAS 99:2006. London:
BSI, 2006

This Publicly Available Specification (PAS)
was produced in response to the
increased interest in an integrated
approach to management systems and
corporate governance. It contains a
framework for implementing common
requirements of management system
standards or specifications in an
integrated way. Adopting this PAS will
simplify the implementation of multiple
system standards and any associated
conformity assessment. The reduction in
duplication by combining two or more
systems in this way has the potential to
significantly reduce the overall size of
the management system and improve
system efficiency and effectiveness. It
can apply to all sizes and types of
organisation. PAS 99:2006 will be
withdrawn when its content is
published in, or as, a British Standard. 

Strategies to promote safe behaviour
as part of a health and safety
management system. Prepared by the
Keil Centre for HSE: Contract research
report 430: 2002. Available from
www.hse.gov.uk/research/
crr_pdf/2002/crr02430.pdf.

This report promotes safe behaviour at
work as a critical part of the
management of health and safety,
because behaviour is important in
transforming systems and procedures
into reality. Good systems on their own
are not enough to ensure successful
health and safety management; the key
is how organisations ‘live’ their systems.
This report covers:
- the theory underpinning strategies to
promote safe behaviour

- the key elements of programmes in
use to promote safe behaviour

- how to use behavioural strategies to
promote critical health and safety
behaviours

- how to integrate behavioural
strategies into a health and safety
management system.

The use of occupational safety and
health management systems in the
member states of the European Union:
experiences at company level. European
Agency for Safety and Health at Work,
2002. Available from
http://osha.europa.eu/en/
publications/reports/307.

The European Agency for Safety and
Health at Work has published this report
covering OSHMSs in the member states
of the EU and the best approach to
take. It identifies five key elements of
effective OSHMSs: initiation (OSH input);
formulation and implementation (OSH
process); effects (OSH output);
evaluation (OSH feedback); and
improvement and integration (open
system elements). It then looks at eleven
companies across the EU that have

introduced or improved their OSHMSs,
indicating which of the key elements
each particular case study highlights. 

The report also comments on the
strengths and weaknesses of the case
study systems, noting that they tend to
concentrate mainly on work-related
accidents, but give less attention to
work-related ill health. It also notes
that some organisations attach a
greater level of importance to health
and safety than others and that there
are weaknesses wherever
communication or competence are
inadequate. 

Regarding strengths, as well as
reducing accidents and lost-time in the
larger organisations, it was felt that
OSHMSs increased employee
motivation and identification with their
employers and also helped develop
their competence. 

http://osha.europa.eu/en/publications/reports/307
http://osha.europa.eu/en/publications/reports/307
http://www.hse.gov.uk/research/crr_pdf/2002/crr02430.pdf
http://www.hse.gov.uk/research/crr_pdf/2002/crr02430.pdf
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Appendix: List of abbreviations

CPD 
Continuing professional development –
a means to ensure ongoing
competence in a changing world

CSR
Corporate social responsibility – a
system whereby organisations integrate
social and environmental concerns into
their business operations and
interactions with stakeholders

GRI
Global Reporting Initiative – an
international sustainability reporting
institution that has developed
guidelines for voluntary reporting on
the economic, environmental and
social performance of organisations

HSE
Health and Safety Executive – the UK
OSH regulator

ILO
International Labour Organization – 
a United Nations agency, based in
Geneva

IMO
International Maritime Organization – 
a United Nations agency, based in
London

IOSH
Institution of Occupational Safety and
Health 

ISM
International Safety Management – 
a formal code requirement of the IMO
that applies to most classes of large ship

ISO
International Organization for
Standardization

NGO
Non-governmental organisation (eg
voluntary, campaigning or professional
body)

OSH
Occupational safety and health

OSHMS
Occupational safety and health
management system

SMARTT
Specific, measurable, agreed, realistic,
timetabled and tracked action – a
method for managing action plans

WHO
World Health Organization – a United
Nations agency, based in Geneva
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Abstract

The influence of health and safety programmes on the state of health and safety tend to be studied in
single organisations. The London 2012 Olympic and Paralympic Games construction project
provided a rare opportunity to investigate the impact of safety initiatives in a range of organisations
working on the same site. To assess the impact of these initiatives, the research team carried out
interviews with key personnel and focus groups, analysed paperwork and observed safety meetings.
These measures revealed a client and project management system aimed at facilitating communication
and safe practice. Collaborative communication was found, particularly in terms of contractors
learning from each other and transferring knowledge across the Olympic Park project, as well as on
subsequent projects. The research team identified numerous sources and channels of communication,
some of which appeared novel, and it was possible to track safety messages through the various
layers of management. While the impact of the initiatives on workers at the Olympic Park was
complex, there is evidence that they changed their safety behaviour, and that they have maintained
this on subsequent construction projects. The legacy of this research, in terms of good practice
transfer to the construction industry in general, has yet to be seen. However, lessons learned, and
good practice, are being transferred across contractor organisations, as well as to other organisations.
If this transfer is supported using systems developed at the Olympic Park, there is much that the
construction industry can learn from and apply.
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Executive summary

Background

The research project
This research report evaluates the effectiveness and impact of safety initiatives and
communications at the London 2012 Olympic and Paralympic Games construction project. 

Safety performance in the construction industry continues to generate much interest. Despite
continuing efforts to reduce deaths and injuries, the UK construction industry has high rates of
fatal and major injuries. The links between safety programmes, health and safety communication
systems and the actual state of safety have been studied extensively, but typically focus on
programmes run by single organisations. The Games construction project offered a rare
opportunity to investigate the impact of safety initiatives and communication across a range of
organisations working side by side. It also offered the opportunity to determine good practice in
terms of communicating health and safety messages effectively through construction projects to
the workforce. This information is useful for a wide range of organisations working in the
industry and has the potential for application beyond large construction projects.

The context
The Olympic Delivery Authority (ODA) is the public body responsible for developing and
building the venues and infrastructure for the London 2012 Olympic and Paralympic Games, as
well as their use after 2012. To carry out the works, the ODA (the client) engaged CLM (the
delivery partner), a consortium made up of three organisations: CH2M Hill, Laing O’Rourke and
Mace. The various infrastructure projects and venues were managed by Tier 1 contractors. Within
each site there were subcontractor tiers (Tier 2 and Tier 3). The ODA and CLM communicated
directly with Tier 1 contractors, who then communicated messages to subcontractors within their
sites. Typically, the workers were employed by subcontractors.

Theory
The communication–human information processing (C–HIP) model1 was used as a basis for
evaluating the efficacy of health and safety communications at the Olympic Park (OP). According
to this model, safety communication must pass through a number of stages if it is to have a
positive impact on behaviour. The stages are: 

• source
• channel
• attention
• comprehension
• attitudes/beliefs
• motivation
• behaviour. 

Messages can be blocked at any of these stages and therefore have no impact on safety behaviour.
Examining each of these stages enabled communication blocks to be isolated and
recommendations for improvements to be made.

Research aims
The main aim of this research project was to evaluate the efficacy and impact of the range of
health and safety communication initiatives taking place at the OP development site, including:

• the processes by which the main hazards and safety messages were communicated to workers
at the site

• the extent to which OP health and safety initiatives impacted on individual workers at the site,
in terms of awareness, attitudes and behaviours

• the extent to which OP contractors learned from each other’s implementation of initiatives
• the extent to which contractors and workers transferred good practice to other sites once they

had left the OP.
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Method

Design
The research was undertaken in two main stages (Time 1 and Time 2), with interviews and focus
groups conducted at each. Concurrently, data were also collected by observing meetings and
reviewing documents. At Time 2, interviews and focus groups were held at non-Olympic comparison
sites.

Sample
Data were collected at seven Games sites at both stages, and with two comparison contractors at
Time 2. Interviews were conducted with senior managers and supervisors, and focus groups were
conducted with workers.

Inventories
Semi-structured inventories were used for both interviews and focus groups. At Time 1, inventory
questions were designed to address each of the C–HIP stages to determine the effectiveness at each
stage. As the research progressed, additional themes were added. At Time 2, broad questions were
asked about factors that facilitated the communication process, and specific questions were asked to
track particular campaigns and messages across the Park.

Analysis
Data were analysed using the software package NVivo 9. Thematic analysis2 was carried out – an
initial coding frame was developed based on the research aims and C–HIP model, and added to as
themes emerged from the data analysis.

Main findings and discussion

Communication process
At the OP, the process of communication, both formally and informally, was efficient.
Communication was not unidirectional, and contractors communicated with each other frequently.
The ODA and CLM facilitated the communication process across the OP by encouraging workforce
engagement and developing informal networks.

Impact on workers
The C–HIP model enabled the various stages of communication to be assessed. Workers at the OP
demonstrated high levels of safety behaviour, which may be an indicator that communication was
successful. However, areas for improvements were found at each stage. For example, the
comprehension stage could have been improved by informing workers why changes were being
implemented, not merely what the changes were.

Good practice transfer at the Olympic Park
Formal systems were in place (eg multi-contractor meetings, cross-Park visits) to enable contractors
to learn from each other. There was evidence that contractors adapted good practice from other
sites.

Good practice transfer out of the Olympic Park
Information was passed to contractors, clients and the HSE, among others. This information was
not always easy to track, but in comparison organisations there was clear evidence that good
practice stemming from the OP was being implemented at non-Olympic sites.

Supporting communication systems
It was evident that without the support of a proactive client, delivery partner and contractors,
communication alone would not have been effective. Many facilitating and enabling factors aided
the communication of health and safety messages and, ultimately, influenced workers’ behaviour, eg
visible leaders who engaged the workforce.
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Recommendations

Communication systems
Construction organisations in general would benefit from a systematic review of their
communication process to highlight if health and safety message transfer could be more effective at
any of the various stages. 

Supporting communication systems
Organisations also need to consider the systems they have in place generally. Communication alone
is not enough to manage the health and safety of workers in the construction industry, but is rather
part of a wider, more complex system.
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Definitions and glossary

Some of the technical definitions in this list, especially those relating to the Olympic Park, are derived
from those used by the Olympic Delivery Authority.

AFR Accident frequency rate

Assurance team The ODA team that provided appropriate strategic information,
enabling efficient decision-making and facilitating generalising good
practice and risk management

C–HIP model Communication–human information processing model. The model can
help describe the process of safety communication 

Client The Olympic Delivery Authority (ODA)

CLM The body – consisting of CH2M Hill, Laing O’Rourke and Mace –
appointed as the Olympic Delivery Authority’s delivery partner to
manage, co-ordinate, monitor and cost-control the works; to achieve
the overall development targets, including health, safety and
environment key performance indicators; to develop, maintain and
implement programme environmental management plans (EMPs); and
to approve project EMPs

Common standards A set of site-specific standards that addressed generic issues, such as
the protection of buried services, and the role and competence of
supervisors

Compliance Meeting the requirements of legislation, directives, planning
conditions, consents, permits, codes of construction practice and
environmental management plans

Contractor Any contractor, including the principal contractor appointed by the
Olympic Delivery Authority to this function, for a venue or other
package of work (in accordance with the Construction (Design and
Management) Regulations), and any supplier contracted to a principal
contractor as a subcontractor; contractors to principal contractors
were responsible for developing, maintaining and implementing a
contractor environmental management plan

DAB Daily activity briefing

Delivery partner The body (CH2M Hill, Laing O’Rourke and Mace, or CLM)
appointed by the Olympic Delivery Authority to manage, co-ordinate,
monitor and cost-control the works, to achieve the overall
development targets

Hazard and risk A hazard has the potential for causing harm; a risk incorporates
evaluating the likelihood and severity of that harm arising. This
terminology is also used to reflect environmental aspects and impacts

HSE Health and Safety Executive

H&S plan The health and safety plan prepared before the start of a phase of work
and updated as necessary during that phase of work. Principal
contractors at the OP could produce integrated health, safety and
environmental management plans or separate, but mutually supportive,
health and safety plans and environmental management plans

HS&E Health, safety and environment
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HS&E standard A document produced by Olympic Delivery Authority setting out its
vision and expectations for health and safety

KPI Key performance indicator; used to measure effort and input to health,
safety and environmental management (such as training) and the
results or outputs (such as accident rates)

Method statements Typically detailed descriptions of work processes, staff competences,
equipment and materials, special precautions and so on to be
employed to carry out the work safely. Method statements describe
how the work will be performed to address all relevant issues and
satisfy all requirements

ODA The Olympic Delivery Authority – the client organisation for the works

ODA Site Communications Staff employed by the Olympic Delivery Authority to lead on, and
team assist with, press relations and stakeholder engagement

Park Health The occupational health service appointed by the Olympic Delivery
Authority, following a public procurement process, to provide a wide
range of health protection, health risk reduction, medical and other
services to designers and contractors working on infrastructure and
venues at the Olympic Park

PLT Project Leadership team

PPE Personal protective equipment

Principal contractor The main contractor for a package of work, appointed in accordance
with the Construction (Design and Management) Regulations, to
discharge functions including developing, maintaining and
implementing a construction health and safety plan, and managing all
aspects of the construction phase works

Project manager The person or organisation with the authority to manage a project for
the Olympic Delivery Authority. The project manager was responsible
for planning, co-ordinating and controlling the project from inception
to completion, meeting the project’s requirements, and ensuring
completion on time, within budget and to required quality standards

SHELT Safety, Health and Environment Leadership team, populated by the
Olympic Delivery Authority, delivery partner and directors/senior
managers from each Tier 1. SHELT was the linchpin between the
HS&E Leadership Board and the Project Leadership team formed on
each individual project. SHELT took initiatives and followed them
through to achieve continuous improvement and excellent performance

Supplier Includes all contractors, subcontractors, designers, consultants,
delivery partner, anyone with direct or indirect professional connection
and others, regardless of how they were contracted, providing goods
and services for design, construction or other work commissioned
directly or indirectly by the Olympic Delivery Authority

Supply chain The relationship between suppliers and their subcontractors

Visual standard A set of visual media developed to relay messages contained in the
common standards. The media contain images of what good and bad
looks like so that users had a visual reference for comparison
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1 Introduction

Against a backdrop of ongoing efforts to reduce deaths and injuries,3 safety performance in the
construction industry continues to generate much interest. In the UK construction sector, there
were 50 fatal injuries between 2010 and 2011, with a rate of 2.4 deaths per 100,000 workers. This
compares to an average rate of 2.8 for the previous five years, which demonstrates a steady
improvement over the term. However, with an overall industry fatality rate of 0.6 per 100,000
workers, construction performs badly compared to most other industry sectors – a trend that is
echoed across other accident statistics.4 Only agriculture and the waste/recycling sectors have
higher fatality rates. While safety performance in construction is improving, it is still not at the
same level as other comparable industries. 

Detailed information can be found relating to the types of accident that are prevalent in this
industry, but their underlying causes are less well understood. Hide et al.3 indicate that accidents
arise from failures in the interaction of variables associated with the work team, workplace,
equipment and materials. Furthermore, the actions, behaviour, capabilities and communication of
the work team are influenced by their attitudes, motivations, knowledge, skills and supervision.
Abudayyeh et al.5 suggest that management commitment and leadership can be demonstrated by
managers who have appropriate knowledge and skills, involve and empower their workers, have
good communication skills, and devote time to monitoring performance. Dainty et al.6 also
highlight the influence of communication on the behaviour of the workforce. The complexity of the
construction environment makes communication within projects challenging. In this dangerous
setting, if the problems associated with communication are not overcome, they can have negative
consequences for health and safety.6

The links between safety programmes and the actual state of safety have been studied extensively,
although in most cases this has involved the investigation of programmes run by single
organisations. The London 2012 Olympic Games construction programme offered the rare
opportunity to investigate the impact of safety initiatives across a range of organisations working
side by side, ostensibly for one client and on one large programme. The construction programme
consisted of the Olympic Park (OP), Europe’s largest post-war construction project, the Athletes’
Village, Europe’s largest new housing project, and several other sites at different locations.7 The
Health and safety performance in the construction industry report8 states that the 2012 Games
offers a real opportunity to drive the health and safety agenda forward. The complex nature of the
construction site makes evaluations of safety initiatives in this environment particularly interesting,
allowing comparisons to be drawn between contractors operating on site.

The Olympic Delivery Authority (ODA) is the public body responsible for developing and building
the new venues and infrastructure for the London 2012 Olympic and Paralympic Games, as well as
their use after 2012. From the outset of operations, the health and safety of workers underpinned
every element of the work on the OP and Athletes’ Village. The ODA engaged and worked with
contractors, aiming to ensure that safety remained paramount.

The ODA’s Design and Construction Health and Safety standard for communications states that: 

Each Supplier, Delivery Partner and ODA shall ensure that there are effective communication
arrangements to inform all site personnel of key issues.

These key issues included pre-construction information, as well as those issues that arose during
the construction process. The acknowledgement of the multiple players involved hints at the
complexity of operations at the OP. This complexity necessitated a level of sophistication in the
communication systems put in place throughout the supply chain, between contractors and client,
between the contractors themselves, and between workers and employers. The communication
issues involved in such a complex system included many of the standards outlined by the ODA in
its Health, Safety and Environment (HS&E) standard, such as health and safety leadership, worker
engagement, communications and zone induction.

Communication at the Olympic Park 
To understand the communication process at the OP, it is helpful to know how the Park was
organised and structured. The ODA (the client) engaged CLM (the delivery partner) – a consortium
made up of CH2M Hill, Laing O’Rourke and Mace9 – to help project manage the delivery of the
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Games venues and infrastructure.10 The various infrastructure projects and venues were then
managed by a principal contractor (or Tier 1 contractor). The only exceptions to this were various
temporary venues (eg the Basketball Arena), which had a section of CLM as the principal
contractor. Within each site there were subcontractor tiers (Tier 2 and Tier 3). The ODA and CLM
communicated directly with Tier 1 contractors, who then communicated messages to
subcontractors within their site. Workers were typically employed by subcontractors, and the
majority of daily safety messages came directly from the subcontractor. However, Tier 1
contractors could also communicate directly with the workforce. Communication was not
unidirectional – systems were in place to allow communication in various directions. The nature of
communication flows and the main actors in the process are shown in Figure 1.

Communication systems and worker engagement were put in place as important enablers, allowing
the whole strategy to work. An agenda for communication was placed into the HS&E standard,
setting out procedures for contractors to communicate within and outside of their projects in every
direction. The free flow of communication allowed all members of the projects to be engaged in the
exchange of ideas so that problems could be addressed before reaching a critical stage and
innovation could flourish.

This research sought to gain insights into health and safety communication practice in a complex
situation, aiming to provide the construction industry with recommendations to enable them to
communicate more effectively with their workforce, not only when engaged with large, multi-
contractor projects, but also more generally.
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Research aims
The main aim of this research project was to evaluate the efficacy and impact of the range of health
and safety and communication initiatives at the OP development site. Specifically, the project
evaluated:

• The processes by which the main hazards and safety messages were communicated to workers at
the OP, including those derived from the ODA HS&E standard and the principal contractors’
health and safety plans, as well as more dynamic issues arising from the construction process

• The extent to which OP health and safety initiatives had an impact on individual workers on site,
in terms of their awareness, attitudes and behaviours. In particular, which behaviours were being
targeted; what did the workers themselves think of the initiatives; and could workers identify any
changes in their behaviour or practice?

• The extent to which OP contractors learned from each other’s implementation of initiatives.
Specifically, was good practice shared between the range of contractors on site?

• The extent to which contractors and workers transferred good practice to other sites once they
had left the OP. In particular, had initiatives been shared beyond the development site?
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2 Literature review

The literature discussed here focuses on the role of safety communication in construction, and the
communication process in more general terms, in order to describe a theoretical framework for the
examination of communication initiatives at the OP.

Construction safety
In spite of recent improvements, construction remains one of the most dangerous industries globally.11 In
2009/10, construction accounted for 4 per cent of all employees in Britain, but 7 per cent of reported
injuries to employees (27 per cent of fatalities, 10 per cent of major injuries, and 6 per cent of over-
three-day injuries).4 At the site level, construction accidents cause many human tragedies, demotivate
construction workers, disrupt construction processes, delay progress, and adversely affect the cost,
productivity and reputation of the construction industry.12 But what happens on construction sites?
What are the differences between construction and other industries? What can be done to improve
occupational safety and health on construction sites? At a higher level, several authors13,14 have
attributed poor performance in health and safety to the difficulty of organisational learning in the
construction sector. Construction projects are one-off endeavours with many distinct features, such as:
long project periods, complicated processes, poor working environments, financial intensity and
dynamic organisational structures. Moreover, the organisational and technological complexity of
construction projects generates enormous risks. Construction projects involve multiple contractors,
trades and professionals, who typically disband once the project is complete. Project personnel from
different cultures and backgrounds are expected to work together in a constantly changing work
organisation and structure, coupled with a transient workforce.13,14 Furthermore, the distinct features of
each project means there is less likelihood of changing a controlled process one step at a time, as is the
case, for example, in manufacturing.15 The reality is that while construction solutions are often
pragmatic, they are also reactive, invariably because of the uncertainty of the environment. From a
health and safety point of view, this is problematic, as the goal is to stop an incident occurring in the
first place. 

At the site level, previous research has identified and modelled factors which may contribute to the
cause of accidents in construction. For example, Hide et al.3 propose that causation can be accounted
for by a number of hierarchical influences and that accidents arise from failures in the interaction
between the work team, workplace, equipment and materials. Furthermore, the actions, behaviour,
capabilities and communication of the work team are influenced by its attitudes, motivations,
knowledge, skills and supervision. 

BOMEL16 describe a similar model with human, hardware and external immediate causal factors and
antecedent influences, including direct level, organisational level, policy level and environmental level.
Communication is a theme throughout the BOMEL model (modified to include OP-specific terms), as
shown in Figure 2.

The underlying causes of construction accidents, particularly those resulting in fatalities, have been
investigated further in recent years, eg a review of previous HSE research on the topic17 and an
international study by Brace et al.18 The HSE has commissioned work to investigate the causes of
catastrophic events in construction.19 Each of these studies has highlighted the significance of
communication in the broader sense of construction safety.

While companies follow established guidelines and policies (including those prescribed by regulators),
Abudayyeh et al.5 highlight that most incidents and injuries on construction sites are a result of not
adhering to established safety procedures. The failure to adhere to procedures can be a consequence of a
number of more ‘distal’ (or remote) causal factors, as described by BOMEL.16 Safety initiatives,
therefore, need to go beyond meeting minimum standards and address the potential complex influences
on accident causation. Reese & Eidson20 suggest that, to ensure a successful safety programme, three
conditions must exist:

1 management commitment and leadership
2 safe working conditions
3 safe work habits by all employees.

Abudayyeh et al.5 interpret this as signifying that successful safety initiatives rely on the participation of
both managers and workers in the design and implementation of feedback systems that drive
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continuous improvement. Aksorn & Hadikusumo21 agree that management support is the most
influential factor for safety programme implementation. Abudayyeh et al.’s5 own findings go on to
suggest that the first of these points (management commitment and leadership) can be demonstrated
by managers who have appropriate knowledge and skills, who involve and empower their workers,
who have good communication skills, and who devote time to monitoring performance. This would
suggest that evaluating safety initiatives, communication and engagement may be key factors in their
success.

Safety communication
Safety communication has been held to be the cornerstone of an effective organisational safety
culture. Geller22 suggests that: 

… the status of safety in your organization is largely determined by how safety is talked about,
from the boardroom to the breakroom. 

The importance of open communication for safety has been highlighted in many qualitative studies of
high-reliability and crisis-prone organisations,23,24 as well as being included in assessments of safety
culture25,26 and climate.27 Lee,24 for example, summarises the key characteristics of low accident
production plants and includes the need for a high level of communication between and within levels
of the organisation, accompanied by less formal and more frequent exchanges.

Awareness of safety information alone is no guarantee of improved performance, although there is
some evidence to suggest that the nature of safety messages can impact on safe behaviour.28 Indeed,
Glendon & McKenna29 suggest that it may be possible to change safety attitudes and behaviours, but
simple communications are not likely to be effective – organised initiatives and training are needed to
reinforce important messages. Such initiatives may take the form of formal or informal worker
engagement programmes, which can lead to improvements in knowledge distribution and
acquisition,30 or structured behavioural modification initiatives, with goal-setting and feedback as key
features.31 The source of communications, or leaders of initiatives, is also an important influencing
factor in their success. Key to this is the role of first-line supervisors.

Simard & Marchand’s32 study of first-line supervisor behaviour suggests that participatory supervisor
behaviour is related, albeit indirectly, to safety performance. Thompson et al.33 also explore the roles
played by managers and supervisors in promoting workplace safety. They find managers’ support for
safety to be related more to the physical conditions in the workplace, while supervisors’ support is
related to compliance with safety systems. This differentiation is echoed in a later study by Simard &
Marchand,34 where work group relationships were found to be the primary determinant of workers’
safety compliance behaviour. It is clear, then, that first-line managers are an important group in terms
of both the role they play and in their differing attitudes and perceptions. Zohar35 highlights the
importance of supervisory discretion in policy implementation, possibly giving rise to separate
perceptions of organisational safety and a supervisor- or group-based safety climate. This might be
the case, given that:36

… top managers are concerned with policy making and the establishment of procedures to
facilitate policy implementation, whereas at lower hierarchical levels, supervisors execute these
procedures by turning them into predictable, situation-specific action directives.

A key part of this policy implementation is the communication of key messages.

Given the importance of communication for safety and the potential complexity of initiatives and
actors in the process, it is important to examine communication safety processes in more detail and in
their entirety. 

Communication–human information processing model
Many models describe the communication process. In this research, the C–HIP model outlined by
Conzola & Wogalter1 is the most applicable. The model is based on a prototypical example of a
transmissive model of communication37 that reduces communication to a process of ‘transmitting
information’. The model is designed specifically to address the communication of health and safety
information. It goes beyond the understanding of information, recognising the importance of
attitudes/beliefs, motivation and, ultimately, the impact of communication on safety behaviour. Safety
communication must pass through a number of stages if it is to have a positive impact on behaviour.
The basic stages relate to the source of the communication, the channel used, and the receiver of the



communication. Receiver characteristics – such as attention, comprehension, attitudes/beliefs,
motivation and behaviour – are examined in more detail. Figure 3 outlines the model and the flow of
information within it. If information is blocked at any stage, this can have negative consequences for
safety behaviour. 

Source
The source is the originator or initial transmitter of information. The source can be a person (eg a
manager or supervisor) or an organisation (eg a company or government). Wogalter et al.38 suggest
that given the same information, differences in the perceived characteristics of the source can
influence the receiver’s beliefs about the relevance of the information. In effect, information from a
positive, familiar, credible, expert source is given greater attention.

Channel
The channel concerns the way information is transmitted from the source to one or more receivers.
Two basic, related dimensions need to be considered when evaluating the channel. The first concerns
the media used (eg posters, presentations, oral instruction), while the second relates to the sensory
modality (eg sight) used by the receiver to capture the information.1

Receiver
For the effective communication of information and behavioural influence, messages must first be
attended to, understood and compared with existing attitudes and beliefs. If a message conflicts with
existing beliefs, it must be persuasive enough to evoke an attitude change. In the final stage, the
message should motivate the receiver to perform proper behaviour. Practically, any message must
capture attention (perhaps pictorially or in a novel fashion),28 maintain that attention and generate
interest, be easily understood (perhaps by many different receivers) and be accepted by the receiver.
For the most part, simple transmissive models of communication tend not to address social context or
meaning,39 particularly since there may be varying degrees of divergence between the ‘intended
meaning’ and the meanings generated by interpreters. Meaning and interpretation are, however,
important in communication. Given the complex nature of organisational interactions, workers might
receive information from a number of sources, and it has been suggested that they learn to adapt their
behaviour depending on the group, or culture, they identify with.40 Only when the message has been
accepted will it potentially motivate the receiver to behave. An important factor influencing
motivation is the balance between the cost of complying and the cost of non-compliance; if the cost
of compliance is greater than the benefits, receivers are less likely to perform the behaviour.

Sharing good practice
While the C–HIP model attempts to describe a communication process focused on the individual,
communication between and within organisations is also important for the development of safe
working environments. Sharing knowledge in construction environments is potentially difficult given
the fragmented nature of some construction projects, especially those involving a large number of
smaller organisations.41 The nature of the environment at the OP is slightly different from the norm,
with one client influencing the delivery of multiple contractors’ projects. In such an environment, a
co-ordinated approach may lead to better communication and improved learning, more informed
decision-making and increased effectiveness.42 Alashwal et al.41 suggest that five main factors facilitate
the sharing of knowledge: 

• working relationships
• the nature of the shared knowledge
• policy and procedures
• contracts
• power relationships. 
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The integrated nature of the OP development suggests that developing relationships and formulating
policies and procedures facilitates knowledge sharing and promotes good practice. The context within
which knowledge sharing takes place also needs to be considered, in that although information and
communications technology can provide a means of communicating information, unless trust is
engendered through the development of a supportive organisational culture, people will not be
motivated to share information openly.43

Evaluation of communication initiatives
The C–HIP framework offers a useful tool to examine the complex nature of safety communication in
a construction setting. With individual behaviour as the ultimate output of the model, it allows for an
examination of the communication process, as well as the effectiveness of that process. However, a
further layer of complexity is added in the current context, with a number of communication
processes interacting simultaneously (see Figure 1), coupled with the nature of operations at the OP.
The common approach encouraged by the client (the ODA) adds more sources of information,
different communication channels and co-ordinated attempts to influence receivers. As well as adding
complexity, the distinct character of the OP projects – ie organisations working in close proximity
and for the same client – may also allow the identification of good practice and learning between
those organisations.



3 Study design and methodology

The aim of the research project was to evaluate the efficacy of health and safety communication at
the OP. This section describes the methodology used to address this. Specifically, we outline the
justification for choosing data collection methods, the techniques and method of data collection, the
development of inventories, data analysis, ethical considerations and limitations of the research.

The OP project was set apart from other construction builds in terms of its size and prestige. It was
the largest regeneration project and housing development in Europe.7 The associated budget and
resources were comparable to other mega projects, but were considerably higher than the industry
average.44 Additional factors were associated with the completion of the build, such as: 

• safety and security
• equality and diversity
• employment and skills
• design and accessibility.

Moreover, sustainability and legacy, compounded by media scrutiny and government funding and
involvement, added both a public eye and level of prestige to the project. 

The management structure for the project was highly complex, with the additional resource of a
programme delivery partner, as well as Assurance and Communications teams. Moreover, the UK
government did not micro-manage the project; instead, it was delegated to ‘world experts’.44 The
extent to which the ‘Olympic Park effect’ was an influencing factor on the project was addressed in
the itinerary by asking participants about the difference between health and safety at the OP and their
previous places of work, as well as their general impressions and understanding of the Park.

Data collection was facilitated by the ODA Learning Legacy team. As the team was managing an
extensive research programme of other Legacy projects, and because of the need to minimise the
disruption to contractors, a number of constraints were placed on the research project. All
negotiations for access and the timetable for data collection were negotiated through the team.
Contacting contractors directly, unless agreed by the ODA, was prohibited. Because of the
construction and handover schedule, the research also had to be conducted within a specified time
period.

Research method
The majority of the research interviews and focus groups were conducted at OP contractor sites, and
were carried out in two main stages: ‘Time 1’ and ‘Time 2’. Interviews were also conducted with
senior ODA/CLM managers. Concurrently, additional data were collected via direct observations of
meetings and document review. Between Time 1 and 2, preliminary analyses were undertaken. Based
on the analyses, inventories for Time 2 data collection were amended to focus on emergent themes
and issues, as well as to determine the successful transfer of safety messages. At Time 2, interviews
and focus groups were also conducted at comparison non-Olympic sites. The initial research design
allowed a 12-month break between Time 1 and Time 2 data collection, which corresponded to the
construction period. This would have made it possible to assess how initiatives instigated nearer the
beginning of the project had been implemented in practice. However, because of restrictions, Time 1
data collection commenced six months later than envisaged. Additionally, there was a phased
completion of the various construction projects, ie venues were completed sequentially rather than
concurrently. Therefore, in order to obtain data prior to project completion, some Time 2 data
collection commenced after only a three-month break. This shorter interim period obviously limited
the potential for Park communication initiatives to have an impact on worker behaviour. In the
revised programme of research, Time 1 was used to further refine the protocols used at Time 2.

Research design
The use of a variety of methods and samples to look at an issue is recommended as a way of checking
findings against each other.45 Therefore, the use of a variety of techniques for collecting data in this
research allows for more confidence in the findings. The choice of qualitative methods, in the form of
interviews and focus groups, was determined by the complex nature of the environment being
investigated. Qualitative research methods are more appropriate in this context because participants’
conceptual knowledge is being investigated in an undefined area.46 There are several types of
interview and focus group, with varying degrees of structure. The choice of approach is determined
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by the philosophical and epistemological position of the researcher.47 In this instance, a position was
taken which draws on the realist and phenomenological approach47 – in practice, this means that the
inventories developed were semi-structured. This provided a framework for interviews (based on
existing theory and the findings of a scoping study), while allowing emerging themes to be probed in
more detail.46

Analysing communication in organisations can also be achieved by examining the flow of
communication,48 although in this setting the detailed examination of flows among team members
would have been impossible in constantly changing teams. Similarly, large-scale surveys of
organisational communication patterns,49 while able to distinguish sources and levels of
communication, could still neglect social interaction.

Direct, unstructured observations of meetings and document analysis were used as a means of
verifying message transfer and confirming interview and focus group findings. While observing
workforce behaviour would have afforded the opportunity to confirm the outcomes of the C–HIP
model, this was not possible in the study environment.

Data collection techniques
A number of techniques were used to collect data relating to the communication of health and safety
information. This section provides an overview of the various methods used.

Document collection
In order to test that the message transfer process was operating effectively, key messages had to be
identified. The need for a clear starting point in the evaluation of communication issues was
highlighted in the scoping exercise. Initially, attempts were made through the ODA Learning Legacy
team to obtain principal contractors’ project health and safety plans, with the intention of analysing
them to identify key health and safety messages that should be communicated. However, this proved
to be problematic. Only a small number were obtained and they were too generic to determine
appropriate messages to track. Document analysis was originally timetabled to be completed before
Time 1 data collection. However, because this was not feasible, Time 1 interviews took place
without attempting to track specific messages. In order to test the system at Time 2, a different
approach to identifying messages was developed. The ODA Site Communications team was
responsible for designing and communicating health and safety campaigns. The researchers
contacted the team to ascertain the ‘proactive’ monthly campaigns (developed in advance of a likely
risk or hazard emerging) that it had run over the preceding 12 months. The issues identified at this
stage embodied the start of the communication process and the measures put in place by contractors
and the success of message transfer to workers could be assessed against them. ‘Reactive’ messages
(developed in response to accidents or near misses) were also identified through the observation of
meetings (see below).

The following documents were collected for analysis:

• minutes from the HS&E Forum 
• details of the main health and safety campaigns that had occurred at the OP over the previous

12 months (obtained from the ODA Site Communications team)
• copies of the main posters for each campaign
• information from the document management system and project health and safety plans. 

Observation of meetings
Researchers attended meetings in order to observe message transfer and witness the sharing of good
practice. It also enabled meetings to be interpreted according to the C–HIP framework as sources,
channels and feedback mechanisms. Various meetings were attended, including those of the Safety,
Health and Environment Leadership team (SHELT); the HS&E Forum (referred to as the ‘Forum’);
and those between contractors and their supply chain. The Forum was the primary focus of
observations. Meetings were held monthly, with attendees including: the CLM Assurance team;
senior personnel from the ODA and CLM; and contractors’ senior site managers and health and
safety managers. The meetings covered: 

• health and safety campaigns
• emergent health and safety issues
• lessons learnt
• good practice. 
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Attending the HS&E Forum had an additional function. Because of difficulties in obtaining principal
contractors’ project health and safety plans, the Forum was used as a means of identifying key
‘reactive’ health and safety messages that were to be disseminated. Field notes were taken at all
meetings and minutes from meetings were obtained.

Interviews
Interviews were conducted to assess and understand the communication process (specifically,
addressing the C–HIP stages); gauge knowledge and good practice transfer; and determine the
health and safety legacy of the Games. Interviews were conducted with managers and supervisors
from a range of Games contractors at Times 1 and 2, and also at non-OP comparison sites at Time
2. Time 1 interviews were conducted between November and December 2010. Time 2 interviews
were carried out from March to May 2011. In addition, to gain an understanding of
communication within the ODA and CLM, as well as an understanding and overview of the OP
structure, organisation and development, interviews were conducted with relevant senior managers
from these organisations. 

Focus groups
Focus groups were conducted to obtain the views of a range of workers (see Appendix 1 for the
inventory of questions put to focus groups), to determine the effectiveness of health and safety
communication and, ultimately, to ascertain if communications had any impact on workers’ safety
behaviour. Focus groups were conducted with a range of employees from Games contractors
(subcontractors at Times 1 and 2) and at non-OP comparison sites (at Time 2).

Interview and focus group procedures
Interviews and focus groups were conducted at project sites, meeting rooms and participants’
offices. All interviews and focus groups were recorded digitally and transcribed. The length of the
interviews and focus groups varied, but typically lasted about an hour. An interview/focus group
introduction covered, among other things, the aims of the interview, confidentiality, and permission
to record and take notes. All were conducted in line with recommendations for best practice.50 The
format consisted of a ‘warm up’, to put people at ease; the main interview questions (discussed in
more detail below); and a ‘cool down’, where people had the opportunity to ask questions and
raise any issues that they thought had not been covered fully.

The interview questions were designed using good interview practice recommendations outlined by
Langdridge.45

All interviews and focus groups started by ascertaining general background information. For
instance, supervisors were asked: 

• how long they had worked on the site
• how long they had worked for their employer and within the construction industry 
• for their general impression of the site’s health and safety 
• how the site compared to other sites they had worked on. 

Games contractor interview and focus group protocols
The final interview and focus group inventories used with Games contractors were developed in
line with the interim analysis.

Time 1
The questions asked in the interviews and focus groups were designed to assess the communication
process at each stage of the C–HIP model,1 and were developed and refined based on the scoping
study. Each stage of the C–HIP model was addressed in sequence. For example, at the attention
stage, participants were asked what affects attention when health and safety training, inductions
and toolbox talks are delivered. Using this model to formulate questions allowed the entire
communication process to be assessed, as well as the impact on workers’ behaviour. A number of
specific channels were identified as pertinent in the scoping study and questions were developed in
relation to inductions, briefings, poster campaigns and daily/frequent interactions regarding health
and safety. As a result of this research starting part way through the construction process, it was
not possible to establish how well safety was initially being managed, or if the OP’s safety
communication had improved over time. However, it was possible to ask how the OP differed from
other sites that people had worked on. Questions were used to determine how the OP’s safety
communication compared to the construction industry generally. The legacy of the Games, and the
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transferability of good practice and knowledge transfer among Games construction contractors and
beyond, were also discussed.

Interim analysis
After the Time 1 interviews and focus groups had been conducted, a preliminary analysis was
undertaken. This enabled the identification of emergent themes that could be investigated further at
Time 2. A list of communication channels was also compiled from the Time 1 data. Additionally,
meeting observations and document analysis determined the main proactive campaigns and reactive
safety messages. Once a preliminary list of proactive campaigns and channels had been established,
they were checked with the CLM Assurance team (which monitored health and safety data and ran
the Forum meetings) and the ODA lead (a gatekeeper role – providing information and advice to the
research team) to ensure completeness and accuracy. The final lists were used in the Time 2 interviews
and focus groups to determine if information about these health and safety campaigns had
successfully transferred to site and the workforce, and to check workers’ preferences for different
channels.

Time 2
Inventories were augmented to take account of developing themes and to check the successful
communication of key messages that had been identified at Time 1. The Time 2 interview inventories
probed a number of areas in more depth, including: 

• leadership
• supervision
• behavioural safety training
• planning and organising
• creating a safe environment
• worker engagement
• changes in worker behaviour, attitudes and awareness
• knowledge transfer. 

Sections were also included to specifically check that the key ODA/CLM safety campaigns and
messages had successfully transferred. 

ODA and CLM interviews
Interviews were based on broad topic areas, including:

• general health and safety
• initiatives and interventions
• communication flow
• knowledge transfer
• impact on the workforce’s awareness, attitudes and behaviour. 

Comparison sites
Comparison site inventories, similar to those used at Time 1, focused on the C–HIP model. However,
additional questions were used to ascertain if personnel had worked on a Games construction project
and to determine the transfer of knowledge and good practice.

Data analysis
Data were analysed using ‘template analysis’, as outlined by King.2 Template analysis was chosen
because it is more suitable than other techniques for analysing large data sets. This is not a clearly
defined method, but a collection of techniques for thematically analysing textual data. Essentially, the
technique involves the researcher developing a list of codes, the ‘template’, which correspond to the
themes found in the data. These codes can be developed in advance, and added to and modified as
the analysis is conducted. The researcher identifies pertinent themes or issues, which are assigned a
code (a ‘descriptive label’, eg communication channel). The codes are organised to show the
relationship between themes, typically hierarchical relationships (parent code = communication
channel; child code = toolbox talks). The coding of the same text under multiple codes – ie ‘parallel
coding’ – is permissible.

In line with this, interview and focus group data were analysed using NVivo 9. A preliminary coding
frame was developed based on the research aims, the C–HIP model of communication,1 facilitating
and enabling factors (which had emerged at Time 1), and message transfer for reactive and proactive

Talk the talk – walk the walk 23



24 Cheyne, Hartley, Gibb and Finneran

communications (found through document analysis). This initial template was developed and refined
as data were analysed and new codes emerged.

Sample
Interviewees and focus group participants were not randomly sampled because of the facilitation of
the process by the ODA Learning Legacy team. It was not possible to accurately calculate how
representative the sample was because of the constant changing of worker numbers and project
completions on the Park.

ODA and CLM senior managers
Twelve senior ODA and CLM managers were chosen to be interviewed, based on their expertise in
relation to the research aims. 

Games contractors
As mentioned previously, access to Games contractors was mediated by the ODA Learning Legacy
team. Sites were selected to provide a mix of infrastructure and venue contractors (permanent and
temporary). Interviews were requested with:

• the project director
• the project manager
• the health and safety manager
• a manager with substantial health and safety responsibilities
• two subcontractor managers (typically Tier 2 or 3)
• two supervisors.

In addition, sites were asked to arrange two focus groups with operatives. In practice, on busy sites, it
was not unusual for people to be unavailable, or for only one focus group to be available. Those
interviewed in this category varied in terms of whether they were employed by the principal
contractor or subcontractor, and according to their relative seniority in the contracting structure, eg
some supervisors were directly employed by the contractor and had responsibility for subcontractors’
supervisors.

At Time 1, 53 interviews and eight focus groups were conducted. In total, 57 workers took part in
focus groups. At Time 2, 42 interviews and nine focus groups were conducted. In total, 49 workers
took part in focus groups. At both Time 1 and 2, the vast majority of workers were male and varied
in terms of trade, experience in the construction industry and time at the OP. 

Comparison sample
Interviews and focus groups were conducted at six sites elsewhere in the UK operated by two
contractor organisations. Interviews were conducted with senior site managers, health and safety
managers and supervisory staff. Focus groups were conducted with operatives. A total of 23
interviews and six focus groups were conducted. A total of 39 workers took part in the focus groups.
Again, a variety of ‘supervisors’ were interviewed. Operatives varied in terms of trade, experience in
the construction industry, and time on site – all were male.

Validity and reliability
Random sampling was not used in this research; therefore, there was the potential for bias in both
site and participant selection. It is possible that sites and participants were selected because they were
deemed to be better at, or have a more positive attitude to, health and safety communication.
Although much of the data obtained were positive, a number of negative aspects were identified. Even
so, it seems plausible that a realistic assessment of communication has been obtained. 

Ethics
All interviewees and focus group attendees were provided with an information sheet (produced by the
research team) that informed them about the research project. Attendees were also asked to fill in a
consent form (designed by the Learning Legacy team). At the start of all interviews and focus groups,
and in line with good practice, participants were told about the nature of the research and
confidentiality, and were asked for their permission to record discussions and to quote from them.
They were also told that anything they said ‘off the record’ would not be quoted from. Every care has
been taken to ensure the anonymity of individuals and organisations. Therefore, in the results section,
the names of all respondents and companies have been removed.



Methodological limitations
The main limitation of this research is that it was conducted towards the end of the construction
process. It is acknowledged that it was not possible to capture data from the people who were
involved in important construction phases, ie enabling works. The research team would have wanted
to evaluate the risk assessment and mitigation actions of the designers of the early enabling works to
identify residual risks, and then track those risks through the construction process and the different
project phases to see how the risks were eventually communicated to the workers at risk. The
organisations responsible for these early phases were interviewed, but it was not possible to track
these issues through the process. It is acknowledged that the role and responsibilities of the designers
were covered under other work as part of the ‘Front Line project on CDM’. Because of other parallel
research projects at the OP, some respondents were reluctant to talk about these broader issues,
which may have limited the breadth of this study and the ability to link in all the various distal
factors. It is hoped that some of these cross-cutting aspects will be developed in the ‘Preconditioning
for success’ research funded by the HSE.

The research team had no control over who was selected by contractors to take part in interviews
and focus groups with Tier 2 and Tier 3 managers and supervisors. The consequence of this is that it
is possible that some contractors selected people to take part in the research who were more positive
about health and safety and communication.
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4 Results and discussion

This section covers the main findings and results for the research project and includes a discussion of
findings in relation to the four main research aims. The first two research aims are discussed together
by outlining findings in relation to the stages of the C–HIP model. Research aims 3 and 4 are
addressed separately. This section also examines factors that facilitated and enabled communication,
message transfer and the tracking of messages, as well as knowledge transfer between Games
construction contractors and outside of the OP. Finally, consideration is given to the legacy of the
Games in terms of good health and safety practice.

Research aims 1 and 2 – Communication process and impacts on safety behaviour

Aim 1 – The processes by which the main hazards and safety messages are communicated to
workers at the Olympic Park, including those derived from the ODA HS&E standard and the
principal contractors’ health and safety plans, as well as more dynamic issues arising from the
construction process

Aim 2 – The extent to which Olympic Park health and safety initiatives have an impact on
individual workers on site, in terms of awareness, attitudes and behaviours. In particular, which
behaviours are being targeted, what do the workers themselves think of the initiatives, and can
workers identify any changes in their behaviour or practice?

It was possible to determine the communication process and track messages through all the stages of
the C–HIP model, from source to behaviour, covering research aims 1 and 2. The C–HIP model
provides a means of understanding the process of communication in terms of where information
comes from and how messages are communicated. It also enables the effectiveness of communication
to be determined by enabling the identification of any inhibitory factors at various stages of the
communication process. If communication is truly effective it will change the behaviour of the
workforce; but it is also important to understand if this process could be improved. By looking at
each of the communication stages in detail, the effectiveness of each stage is determined. A number of
potential inhibitory factors were found at various stages of the C–HIP model, which are also
discussed here.

Although levels of management will be discussed, the primary focus of this research is on effective
health and safety communication to workers. Therefore, more space is devoted to this group.

Source
Numerous communication sources were identified by respondents. Health and safety messages were
derived from all parties involved in the construction process, ranging from the ODA through to the
workforce. Sources were identified as specific groups (eg workers’ forums), organisations (eg CLM)
and key individuals (eg supervisors). Generally, there was a perception that were more sources of
information and a higher volume of messages than typically experienced on other construction
projects:

On other sites, most of it comes from, sort of, in-house… if you went somewhere else… it would
be in-house, but here you’ve got the security… you’ve also got the… highways, CLM, as well
your own health and safety manager, and foreman, and engineer supervisors. (Workers’ focus
group)

Information about sources of health and safety communication was obtained by asking respondents
specific questions about where the information they received came from. It was also possible to
determine sources based on other questions. For example, workers did not readily identify
themselves as a source of information, but indicated frequently that they told their supervisor or
other manager if they had a health and safety problem. Additionally, it was also possible to ascertain
other sources of information, eg documents and posters. Table 1 summarises the main information
sources at the OP.

Groups and organisations

ODA
The ODA as a unique source of information was more distinguishable in communications from the
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start of the project, which were used to set out initial standards and expectations in terms of health
and safety, eg the HS&E standard. For some functions, such as the ODA Site Communications
team, it was easier to identify them as the source of information, eg site-wide health and safety
campaigns, Park Life newspaper. The ODA was in control of Park-wide communications, ie
anything external to site compounds:

… we made it clear at the beginning of the project… that ODA should control communication
for the site. Now that’s firstly because there’s brand issues and we couldn’t just have… the
contractors going out and doing whatever they wanted… but essentially communications is…
centrally run through ODA, through the team here. CLM don’t really do any and then we don’t
really allow the contractors to do any… (ODA)

The ODA’s main points of contact were with CLM, but they also interacted with contractors, eg
through site visits:

… they come out but not… frequently, but we wouldn’t expect them to be out there every day.
But yeah, we would have… [name of ODA manager] come over… (Project manager)

CLM
CLM performed various functions at the OP, and a significant amount of communication was
instigated by them. Specifically, the Assurance team was involved heavily in planning and
monitoring health and safety on sites. Members of CLM were also located in Tier 1 site offices.
The Assurance team was a central point of information: gathering and analysing data and
disseminating information about various standards and initiatives. The Assurance team also
provided information to the ODA about accidents and trends, enabling strategies to be devised for
initiatives and campaigns. Information from the Assurance team was presented at SHELT meetings
and at the HS&E Forum:

I think we’re… the conduit… between the contractors. So we get it from workforce, we get it
from supervisors, we get it from project directors, we get it from ODA. We are… in the middle
of this big communications machine and we’re the processing centre in the middle. So we take
inputs and product outputs and the inputs come from a variety of different sources… There is
nothing that… we don’t share or be a conduit for. (Assurance)

Tier 1 (Principal contractors)
Principal contractors were seen to be the main source of information on site and were the most
frequently mentioned source. This relates to the Tier 1 as an organisation and the health and safety
managers working for them, who were frequently mentioned by name. This does not necessarily
mean they were the main source of information, but that they were perceived to be. Each
contractor had their own set of health and safety rules that were applied on site, and to which their
subcontractors and workforce had to adapt:

[Name of Tier 1 contractor] are quite focused on health and safety anyway, so there’s always a
set agenda for toolbox talks and briefings and work stoppages… (Supervisor)

Source type Message source

Group/organisational sources ODA (client)

CLM (delivery partner)

Tier 1 contractor/principal contractor

Tier 2 and Tier 3 contractors (ie subcontractors working for a Tier 1 contractor)

Workers

HSE

Individual sources Supervisors (employed by the Tier 1 contractor or subcontractors)

Health and safety managers (typically employed by the Tier 1 contractor)

Table 1
Communication
sources at the
Olympic Park



Tier 1 contractors also acted as a conduit for information coming from the ODA/CLM, which was
then disseminated within their site. Information was passed back to the ODA/CLM and, at times, this
was communicated to other Games contractors. For example, Tier 1 contractors drafted common
standards that were then applied universally by other Tier 1 contractors:

I’ve been dealing with writing some of the common standards, which is one thing that’s used on the
Park. I wrote the common standard… That then went up through SHELT… It went through them,
was approved, and then that was put out over the whole of the Park. (Health and safety manager)

Tier 1 contractors were an information source in their own right, as they shared information and
learned from each other. At the HS&E Forum, contractors passed on information about potential
problems and good practice:

… if there’s an accident… on… a different venue… they come to the CLM forum and they present
what happened, what went wrong, what lessons were learnt and it’s a really effective way of
communicating to everybody because everyone then from that meeting goes out and checks what
they’re doing to make sure the same thing doesn’t happen on their site. (Health and safety
manager)

The ODA and CLM recognised the importance of using Tier 1 contractors as a source of knowledge
and expertise:

So we facilitate the procedure [for producing common standards] and we probably develop it, send
it out, they comment on it and finalise it, agree it and off we go. So it’s getting that input and co-
operation, which is… the way you should do it. You can’t keep telling people what to do because…
when you give it to the contractors, they’ll inevitably come back with some better ideas… So that’s
been very successful for us… (CLM)

Difficulty distinguishing sources – ODA, CLM or Tier 1 contractor?
For many messages, it was not possible to distinguish the source as specifically the ODA, CLM or a
Tier 1 contractor. This was the case for initiatives which were instigated at meetings where all three
were represented, such as SHELT. However, the blurring of the message source appears, to some
extent, to have been a deliberate tactic. The collaborative nature of meetings such as SHELT meant
that an initiative could be traced back to the meeting but not to an individual or organisation. This
was said by the ODA to be advantageous in terms of commitment from all members. The following
quote from an ODA manager refers to initiatives that came from SHELT:

You want them to be collectively owned. People labelling them as ‘Well, that was an ODA,’ it will
end up fragmenting the team and… people’ll be resentful and feel that they’re being bounced into
particular activities… So we try and make it actually pretty homogeneous in the way that it
operates, so that once an initiative emerges from this process you can’t really attribute it to a
particular source, except historically. (ODA)

Even senior managers often referred to the ODA and CLM as one entity, and it was not unusual for
respondents to not know the source of health and safety communications:

So generally I get information from the company or I’m getting it from ODA/CLM. (Project
director)

Subcontractors, supervisors and workers often had the perception that information simply ‘comes from
the top’:

I know that would have been passed through the channel of command, but the ODA or CLM very
seldom correspond with us and as far as initiatives go. Then again, I wouldn’t probably see the
originator of those. (Tier 2 manager)

I notice, actually, the information when it comes, but I wouldn’t be able to tell you what source it
is unless obviously someone said to me ‘It specifically comes from [name of Tier 1 contractor]’ or
whatever. (Workers’ focus group)

Subcontractors (Tier 2 and Tier 3)
Subcontractors were a source of information for their own employees and workforce, and also acted
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as a conduit for information from their Tier 1 contractor. Subcontractors received information
from their own organisation in various forms (eg policies and procedures) and had health and
safety personnel who visited their site. They were also a source of information for other
contractors on site:

I mean my company are pretty up on it anyway. We always have been… Our safety adviser’s
pretty good… (Tier 3 manager)

The workforce
The workforce was a source of information via formal routes, such as near-miss card systems and
workers’ forums. However, given their preference for face-to-face communication, workers were
more likely to speak to people if they had an issue they wanted to raise. Therefore, much of this
communication is not quantifiable. However, focus group respondents indicated that they
frequently talked to their foremen, supervisors and health and safety manager. As part of worker
engagement programmes (initiated by the ODA), managers from all levels were encouraged to go
on site frequently and talk to the workforce. This was used as a source of information, not just in
terms of checking that messages were getting through, but also to encourage the workforce to
communicate about problems they had. Respondents gave specific examples of workers as a source
of information to solve health and safety problems:

We was having to clear out some waste and metal – like waste metal out into the yard… and
the three waste skips out there… tight next to each other. You’ve got about a five- or six-foot
front wall, which is where they pick them up, but down the sides they’re down to about… four
foot. So you’ve got to… hand-throw the metal over the top of this like six-foot barrier, whereas
if they… left… two to three foot between each skip you could actually get down in between
them and… pass it over the side. And I raised that to a couple of guys and it was… done within
24 hours… (Workers’ focus group)

Workers were also a source of health and safety information for each other, in terms of knowledge,
pointing out potential problems, and reminding colleagues about site rules, eg when someone
forgot to put their safety glasses on:

… if one of the other slinger/signaller’s doing it wrong, I’ll say ‘No, that’s not in our lift plan.
You’re not allowed to do it that way. That’s what we’re working to.’ (Workers’ focus group)

Managers also spoke to workers directly to monitor if key safety messages had been communicated
to them. This enabled them to check that information was being cascaded effectively through the
supply chain:

We get a communication from CLM or from ODA. That’s emailed out to us and then… I pass
it onto our document controller and he will then cascade it further down the line, to all our
supply chain, with an instruction for them to then cascade it down to the blokes and… we
can… in a very sneaky way… leave it a week and then go and ask the guys. (Health and safety
manager)

HSE
The Health and Safety Executive (HSE) was highlighted as a source of information – primarily by
health and safety professionals and more senior managers – in terms of its website and literature,
in its role as a site inspector and through non-inspection site visits. The following quotes illustrate
the positive involvement of the HSE:

The HSE have… done… planned interventions… that worked well because at the outset we
knew what the HSE were looking for… I think as a contractor we got more learning out of
that… I think that whole process worked. We had a dialogue going with them rather than
necessarily them coming in as the policemen. (Project manager)

… we get feedback from the Health and Safety Executive. We normally invite them in at least
twice a year to get their feedback, which is usually very powerful because it’s always good to
hear what the agency think about your performance. (CLM)

It should be noted that, for some respondents, the term ‘HSE’ was somewhat ambiguous in that it
was used to signify people or groups with health and safety jurisdiction:



[Name of Tier 1 contractor] do their own and then HSE sometimes will specify. Like with the
cold weather snap, they felt it necessary to add that we should toolbox talk people in cold
weather. (Supervisor, employed by a subcontractor)

This instruction probably originated from the ODA/CLM, but for this respondent, ‘HSE’ is used as
a generic term.

Other sources
A wide variety of other sources was mentioned, mainly by people in management roles. These
sources included, inter alia, professional bodies, specialist organisations and interest groups, as
well as former employers and colleagues.

Health and safety managers
Health and safety managers were mentioned frequently as a key source and conduit of
information: 

[Names of health and safety managers] sort of filter it through the system to me or… it comes
through my package manager and then… I’m in charge of my guys from there on. So that’s
how it normally happens. (Tier 2 manager)

There is evidence that workers built relationships with health and safety managers and felt able to
go to them directly:

… if there’s any sort of pressing issue, I go to [name of the health and safety manager]… you
can go to her. Some of the lads have gone past me when they’ve felt they wanted to tell her
straight away, which… that’s fine… You know, it’s very good what she does… (Supervisor)

At times, health and safety managers played an important role in sifting information first, then
passing it on for communication:

I’ll screen… information for relevance simply because I don’t believe in information overload…
(Health and safety manager)

Supervisors
Supervisors were a direct source of information, as well a conduit between the workforce and
management:

You know, it’ll be passed up through the chain of command – passed on to your site supervisor,
who’ll then obviously report it to… well in this case [name of contractor] and then they would
get back to the site supervisor saying that ‘This has been sorted.’ (Workers’ focus group)

Supervisors used their discretion in terms of the toolbox talks they chose to deliver and were able
to impart their health and safety knowledge on site. The following quote illustrates the methods
supervisors used to communicate with the workforce:

Well, it’ll be briefings, toolbox talks and my general observations, and just one-to-one chats
with people… but the health and safety is normally through the briefing. (Subcontractor
supervisor)

The supervisor was frequently the person that workers went to for information or to report a
problem:

Well, your supervisor will have worked on construction sites… beforehand… So… if I need any
information, that’s the first person I head for, the supervisor… I don’t go to anybody else. If I
need anything sorted out… I just go to him. (Workers’ focus group)

Competence
The competence and credibility of the source of information was highlighted as important.
Credibility is achieved in a number of ways. An individual source is more likely to be perceived as
credible, if: they are familiar and have built up a relationship with the receiver of the message;
have experience of doing a similar job; and can demonstrate their expertise and knowledge about
an area. The following quotes are from the same site:
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Coming from a construction background rather than, sort of, doing the safety route through
university or college, I think I’ve got a better understanding… because I’ve… been there, done it…
when you’re sitting in inductions and you say… ‘I’m an ex-construction manager,’ you can see
them all [thinking] ‘Oh God,’ and they know, you know, I’ve probably been there and done it…
(Health and safety manager)

Everybody knows that [name of health and safety manager] knows his stuff, which is what we
were coming back to about management. They’re not just finger pointers. You know that they
can… do their job and they’re not just making it up. (Workers’ focus group)

Extent of success at this stage of the C–HIP model
A number of discernible sources of health and safety messages were identified. There was a deliberate
blurring of sources at the top of the organisation, and lower-tier subcontractors and workers
frequently did not know where information originated. Communication flowed in all directions. The
importance of competent individuals in key roles was also apparent if messages were to be perceived as
credible and therefore progress to the next stage of the communication process. Overall, no significant
problems seemed to be encountered with sources of information.

Channel
Analysis revealed which channels were mentioned most frequently by respondents. These are outlined
in this section. It should be noted that in the interviews and focus groups, the researchers made specific
reference to some channels (inductions, briefings/training, posters/signs) because they had been found
to be important in the scoping exercise – further investigation and discussion of these, therefore, is
warranted. The same channels were also likely to be more frequently referred to by delegates.
However, several channels described in this section, based on frequency, were not specifically discussed
in the interviews and focus groups. Table 2 summarises the most frequently cited channels.

Standards
The standards used were the ‘HS&E standard’, the ‘common standards’ and the ‘visual standards’.
These documents indicate what was expected of OP personnel in terms of health and safety.

The HS&E standard
This document, produced by the ODA, sets out, in broad terms, the organisation’s vision and
expectations for health and safety. Contractors were given autonomy in how they chose to implement
the standard.

Common standards
This evolving set of documents was developed collaboratively by the ODA, CLM and various Games
contractors (a list is shown in Appendix 2). Each common standard set out how specific activities were
to be safely undertaken (see Appendix 3 for an example covering stock piles). Common standards were
agreed by SHELT, which ensured that all contractors agreed to meet them and that they were
contractually binding. The standards were monitored by the CLM Assurance team to ensure they were
adhered to. Common standards were most frequently mentioned by more senior people, but not
normally by supervisors or the workforce.

In interviews, it became apparent that when the majority of people mentioned ‘the standard’, they were
generally referring to the common standards. This may be because the HS&E standard was important
when a project started, but once systems had been implemented to meet it, it was less frequently
referenced. Also, because the common standards provided guidelines for specific construction activity,
they were more likely to be referred to as the build progressed.

Visual standards 
These were produced by the CLM Assurance team and showed visually good and bad health and
safety practice (see Figure 4). Each standard was presented on a single sheet of paper and covered a
specific health and safety topic. All had the same format – a picture of good practice with a green tick
on it, alongside a picture of poor practice with a red cross on it. There was also a small amount of
written information on the sheet. Some, but not all, contractors made use of the visual standards.

Meetings
A hierarchical structure of meetings was used to deal collaboratively with health and safety issues, cas
well as to cascade and find out information. It should be noted that there were many forms of
meeting, but only the ones that were discussed frequently by respondents are outlined here.



Safety, Health and Leadership team (SHELT)
These meetings were attended by the ODA, CLM and project directors/company directors (from Tier
1 contractors only). At the meetings, health and safety was discussed strategically and collaboratively,
and a unified approach was developed across all Games contractors. Information was presented by
the Assurance team to allow trends to be discussed. Accidents were also discussed and actions were
taken to prevent them happening again. Common standards were agreed at SHELT and then
disseminated. The advantage of the collaborative approach was that all parties had input into the
action to be taken. 

HS&E Forum
This monthly meeting, commonly known as the ‘Forum’, was mentioned frequently by respondents. It
was attended by the ODA, CLM, project managers, and health and safety managers. Some project
directors also chose to attend. It was chaired and run by the CLM Assurance team. It typically
covered any incidents that had occurred over the previous month, good practice from various
contractors, information about upcoming campaigns and accident trend information. 
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Channel category Channel

Standards HS&E standard

Common standards

Visual standards

Meetings Safety, Health and Environment Leadership team (SHELT)

HS&E Forum (commonly known as ‘the Forum’)

Project Leadership teams (PLTs)

Supply chain meetings (various types)

Supervisors’ meetings (various types)

Workers’ forums (various types)

Briefings Inductions (introduction to the OP, site induction, subcontractor induction)

Daily activity briefings

Site stand-downs

Training Toolbox talks

Behavioural safety training

Supervisors’ training

Documents Method statements and risk assessments

Permits

Near-miss cards

Visual information Posters

Warning signs

Reinforcement Warnings (formal and informal)

Rewards and awards

‘Super channels’ Supervisors

Face-to-face verbal communication

Behavioural safety

Worker engagement

Table 2
Summary of the

main
communication
channels used at
the Olympic Park
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Figure 4
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cable management
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Tier 1 contractors gave presentations covering any accidents they had had over the previous month.
Presentations were five minutes long and covered details of the incident, what had been done to
prevent it happening again, and any learning points. The audience then had the opportunity to ask
questions. Awards for contractors’ good practice were also given at these sessions. Although not
binding in the same way as common standards, actions were agreed by members, which led to
changes in construction operations. From the interviews it was possible to discern that attendees
evaluated whether something was relevant to their site before passing the information on.
Respondents indicated that this meeting facilitated the sharing of knowledge between contractors.

Project Leadership team
Project Leadership team (PLT) meetings were run by each Tier 1 contractor every month. They were
attended by CLM, the Tier 1 contractor (typically, project director, project manager, health and safety
manager and other pertinent personnel) and the company directors for subcontractors on that site.
These meetings were collaborative in nature and operated with a similar ethos to SHELT – involving
organisations in decision-making was more likely to achieve compliance. Incidents were discussed and
information was cascaded to subcontractors. The meetings were seen as a means of engaging with the
supply chain.

Supply chain meetings
Various meetings were held to engage with the supply chain. Generally, meetings involved the Tier 1
project manager, health and safety manager, and managers from subcontractors based on site. The
frequency of meetings varied, although they were held at least once per month. Typical content
included: 

• standards of practice
• new initiatives
• messages to be passed on
• the monitoring of behaviour, eg the number of workers who had been assessed by Park Health.

Supervisors’ meetings
The form that supervisors’ meetings took varied between contractors, although they would normally
be chaired by a manager from the Tier 1 contractor. These meetings gave supervisors the opportunity
to discuss health and safety issues from the site and give feedback about actions taken by the Tier 1
contractor (eg responses to near-miss cards). There were also supervisors’ meetings that focused on
the safe co-ordination of work on site. Their frequency varied, although on some sites they were held
daily. In this type of meeting, supervisors discussed the work that they were going to undertake the
next day so that any clashes between the workforce, in terms of different subcontractors working in
the same area, could be minimised. This was a negotiation process that decreased the risk of people
‘working on top of each other’ and mitigated site conflict.

Workers’ forums
All organisations were required to consult with their workforce about health and safety issues. The
form this took varied. Typically, sites had a safety committee that involved the workforce. However,
on some sites they were not always well attended.

Safety committees on some sites were attended by both supervisors and operatives, which was
potentially problematic. To prevent the workforce from feeling inhibited, some meetings were
attended by operatives only. Meetings focused on engaging the workforce, which allowed workers to
raise issues and managers to feedback on actions taken.

Briefings
Various forms of briefings were used to disseminate information to the workforce. Some occurred
daily, while others were less frequent.

Introduction, site induction and subcontractor induction
The ODA Site Communications team provided people with an hour-long introduction to the OP. This
provided background information about the Games and the construction programme. At this point,
people also had their personal details checked and were given security passes. Once on a Tier 1 site,
workers were given a site ‘induction’ before they were allowed to start work, which informed them
about site rules and regulations, layout and welfare facilities. People also filled in site paperwork at
this session. Inductions lasted up to two hours and were usually delivered with the aid of PowerPoint
presentations. Some contractors tried novel tactics in their inductions, eg carrying out site tours.



Workers often had another induction with the subcontractor they were working for. The whole
process often took a whole day, but typically lasted from morning until early afternoon.

Daily activity briefings
All workers had to attend a daily briefing, which took place every morning before they started work.
SHELT stipulated this requirement near the beginning of the development. Daily briefings were
usually given by the workers’ direct supervisor, but were sometimes attended by other managers to
check that they were done properly and engaged with the workforce. They typically covered task
briefs, paperwork required and any changes to the site, including potential new risks. Daily briefings
allowed two-way communication between two workers and the site team. Concerns could be passed
onto the supervisor and recommendations for changes in the approach to tasks could be made. On
most sites, daily briefings appeared to be taking place – workers and interviewees indicated this to be
the case. However, on one site, management were concerned that they were not taking place every
day. In interviews and focus groups, daily briefings were often the first channel mentioned as a means
of transferring health and safety information to the workforce.

Site stand-downs
This type of briefing happened in a number of guises. Essentially, briefings involved everyone from a
site coming together to receive information, typically in the site canteen. On some sites, stand-downs
took place if there had been a death somewhere else in the company. Stand-downs also occurred in
the form of ‘back to work’ briefings, which took place after holidays, eg after the Christmas break.
The purpose of this type of briefing was to focus workers’ attention on health and safety, given that
statistics indicate a higher incidence of accidents when people return to work after holidays. Some
stand-downs were held in response to a directive from the ODA/CLM. For some proactive safety
campaigns, Tier 1 contractors were instructed to use stand-downs as a channel to communicate
information about the campaign. Information and resources for the stand-down were provided by the
ODA/CLM, eg posters produced by the ODA Site Communications team.

Training
The most frequently cited forms of training are outlined below.

Toolbox talks
Toolbox talks were often given during morning briefing sessions, at least once a week. Typically, they
were delivered by supervisors, but sometimes other people gave them, eg health and safety managers.
Talks covered hazards associated with the construction industry, although their content varied.
Supervisors tailored talks to the risks associated with current tasks, but they also covered issues of
key importance to the Tier 1 contractor, CLM and the ODA. Toolbox talks also took place in
response to a problem or an act of non-compliance on site. Supervisors were provided with
information for the content of the talk in written form and would have received training on how to
communicate the information effectively. Toolbox talks were frequently cited by managers,
supervisors and workers as a means of communicating health and safety messages to workers.

Behavioural safety training
Many Tier 1 contractors had developed specific behavioural safety training courses that everyone on
their site had to attend. Some programmes were developed and run by the Tier 1 contractors, while
others were developed and implemented with the help of consultants. Typically, courses focused on
the consequences of accidents for victims’ families and friends, and tried to get workers to think
about their responsibility for their own safety and that of their colleagues. A number of novel training
techniques were used, eg role-plays involving actors. At Time 2 of the data collection, respondents
were asked specifically about who went on the training and what percentage of people had attended.
It was apparent from the responses that not all contractors monitored this fastidiously and some did
not appear to know.

Supervisors’ training
Near the start of the construction programme, supervisors’ incompetence was highlighted as a
potential causal factor in a number of accidents. To tackle this, SHELT developed ‘common standard
38’. This specified a level of competence that supervisors had to have, as evidenced through the
successful completion of a training course. The ODA produced a course aimed at supervisors,
although contractors were given the freedom to choose which course to send their supervisors on.
The competences required of supervisors related to technical knowledge of health and safety, as well
as softer skills associated with effective communication. The standard stipulated that supervisors had
to demonstrate that they had attended training which covered:
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The role of the supervisor; an understanding of behavioural issues; leadership and effective
intervention skills; delivering effective presentations (for example, toolbox talks) and role-play.

Contractors sent supervisors on a variety of training courses, including that produced by the ODA. In
the interviews, it was sometimes difficult to distinguish which course a supervisor had been on and
respondents were not always aware who the course provider was.

Documents
Various documents were used to communicate health and safety information. The most frequently
cited are described here. Numerous people talked about the high quantity of non-specific ‘paperwork’
that they had to deal with.

Method statements and risk assessments
Various names were given to systems used on site to manage the risk assessment process within
method statements. The method statements and risk assessments were frequently discussed
simultaneously. Method statements varied in length, although efforts had been made to reduce their
size. Some contractors had started producing shorter method statements with ‘hold points’. In practice,
this meant that a worker had a sequence of small method statements rather than one large one.
Varying levels of collaboration were apparent in terms of workers’ input into method statements. Some
had no involvement, but examples were found of innovative ‘visual’ method statements that had been
developed by workers with support from contractors. Workers were encouraged (on some sites more
than others) to raise issues they had with method statements, which allowed changes to be made.

Permits
Permits were needed for many activities on site. Some types of work, especially infrastructure projects,
relied heavily on permits being issued in a timely manner. Some permits, eg permits to dig, were issued
by CLM. Others were issued on site by the Tier 1 contractor, eg permits to use ladders.

Near-miss cards
Common standard 28 stipulated that all Tier 1 contractors had to implement a near-miss reporting
system. SHELT defined a ‘near miss’ as:

Any event or condition (including ‘at risk’ behaviour) that has the potential to cause injury, illness,
damage or loss.

Common standard 28 highlighted the following ways to capture near-miss information: 

• by completing a report card
• via a confidential accident/incident report hotline
• by verbally informing a site supervisor, manager or director
• by verbally informing a health and safety manager
• during formal health and safety meetings or briefings. 

All the sites visited in this research used all these methods, apart from the hotline. Some contractors
appeared to put more effort into this process than others, with varying degrees of success. A variety of
names for near-miss cards were used and some contractors offered workers incentives to complete
them (eg money given to charity or personal rewards if a worker suggested how to avoid near-misses
and this resulted in a change of practice). Near-miss cards were frequently mentioned by all categories
of respondent as a means of communicating health and safety problems. Some respondents mentioned
that training had been given to the workforce to explain the system and to encourage workers to fill
them in. Typically, however, workers chose to use the verbal route with supervisors. This may be an
indication of positive engagement, but it is more difficult to capture patterns of problems from this
channel of communication. In conjunction with the near-miss reporting system, many contractors
developed systems to feedback to the workforce on actions taken. In addition to feeding back
information directly to the individual who raised the issue, near-miss cards were also discussed at daily
briefings and other meetings, including workers’ forums. On many sites, direct feedback on how
suggestions had been implemented was also provided in the form of ‘You said, we did’ boards. Near-
miss information was collated and passed to CLM for analysis.

Visual information
Respondents were asked specifically about visual signs and posters as a means of communicating
health and safety information.
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Posters
Posters were used at the OP generally and at Tier 1 sites. The ODA Site Communications team had
direct influence over areas external to site compounds, which meant that only items produced by
them would be on display in communal areas of the Park, eg at Park entrances and on buses. Within
Tier 1 sites, sources were more varied – information from the ODA/CLM, HSE and the contractor
was on display. In site compounds, posters could be found in various locations, including:

• site walkways
• security huts
• site offices
• canteens
• welfare facilities
• on the back of toilet cubicle doors. 

The quantity of information on display varied, with some contractors ‘wallpapering’ their site offices
with information. Posters were used to convey a variety of messages, including the consequences of
unsafe behaviour and information about the site. They were also used to remind workers about safety
campaigns and how to how to behave safely.

When workers were asked about how they found out about health and safety information, posters
were rarely mentioned as a primary channel.

Warning signs
Signs were used extensively by contractors as a communication channel. They were used to keep
people in safe zones, indicate appropriate ways to work, prompt behaviour (eg to wear PPE) and
warn of hazards.

Reinforcement

Warnings
Warning systems were used on all sites to discourage unsafe behaviour. There were informal and
formal systems for addressing non-compliance on site. For minor misdemeanours – such not wearing
safety glasses in an area where they were required – an informal approach was often taken. The
worker was told verbally what they had done wrong and a discussion took place about appropriate
behaviour. This approach was taken when someone was new to the site or their behaviour was out of
character. However, if someone persistently flouted the rules or did something deemed to be serious,
the formal system was invoked. This typically involved a system whereby offenders would be issued
yellow cards as a warning. If they persisted in breaking the rules, they would be issued with a red
card and be told to leave the site.

Rewards and awards
Rewards were used by all contractors to encourage safe behaviours. Each contractor had their own
system. Examples of incentives that were mentioned included breakfast vouchers and branded pin
badges. In addition to the reward, workers were frequently thanked and praised by the project
manager or director. On some sites, photos were displayed of workers who had received a reward or
award. Rewards were also given to encourage specific behaviours. For example, on one site workers
were given high street vouchers if they stopped work when they thought something was unsafe and
they were proven to be correct.

‘Super channels’
It is evident that some channels were grouped around specific initiatives, and that others were
pervasive. These are discussed here as ‘super channels’. They were not necessarily individual channels
but were often a cluster that captured a variety of channels.

Worker engagement
The HS&E standard stipulated that all contractors had to have a worker engagement programme.
Worker engagement was seen by the ODA as an essential process for improving health and safety.
Contractors were given autonomy in terms of how this was implemented. A wide range of channels
was highlighted by respondents and there was also some overlap with contractors’ behavioural safety
programmes. An HS&E Forum was observed at which contractors outlined their good practice in
terms of worker engagement. Table 3 shows some channels used by a contractor to engage their
workforce and supervisors.
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Although engagement programmes were primarily aimed at the workforce, engagement was a theme
which came out strongly as the ODA/CLM engaged Tier 1 contractors, and Tier 1 contractors
engaged their subcontractors.

Behavioural safety
All Tier 1 contractors had to have a behavioural safety programme. However, they had autonomy in
terms of how it was implemented. As a consequence, a variety of behavioural safety programmes
were observed. This appeared to be influenced by the type of contract that the contractor was
working under, which determined how much they could spend on the programme. Training was the
main channel discussed by respondents, but it was only one of several channels that was observed in
the implementation of behavioural safety programmes. On one site, for example, the contractor did
not have a specific training course, but covered behavioural safety in the site induction.

Supervisors
Supervisors had a pivotal role in the communication process. They were a source of information, and
also a channel for information between management and the workforce (in both directions). Workers
indicated that supervisors were the most important and largest provider of safety information.
Supervisors monitored behaviour and tailored their messages appropriately to the current risks, and
also provided the majority of the morning briefings and toolbox talks. In the interviews and focus
groups, it was suggested that verbal instructions, particularly from supervisors, were the most
effective channel for supplying health and safety information to workers. The supervisor was also the
most likely person a worker would turn to if they had a problem. This was made easier because
supervisors were instantly identifiable because of the different coloured hats they wore compared to
the rest of the workforce. In addition, because of the high ratio of supervisors to workers on site
(compared to other projects), workers in general indicated that supervisors were more approachable.
If a worker had a problem, they were likely to go to the first supervisor they saw.

Verbal communication
Much of the communication discussed by respondents falls under the vague description of ‘I talk to
them’. It is important to highlight that a high volume of the communication which took place was
through general conversations. These conversations were held at all levels. Managers (including
ODA/CLM and senior Tier 1 managers) were encouraged to go out on site and talk with the
workforce. In focus groups, respondents indicated that they were more likely to have conversations
with senior managers at the OP than on other sites they had worked on. They also indicated that they
were more likely to raise problems (which they tended to do verbally) and tell co-workers if they were
doing something unsafe or not complying with site rules.

Extent of success at this stage of the C–HIP model
Various channels were used to convey health and safety information. Their individual success for
message transmission will be discussed through the ‘receiver’ stage of the C–HIP model (primarily the
‘attention’ stage).

Receiver
The following stages of the C–HIP model are dependent on various cognitive processes within the
individual receiving the message, including attention, comprehension, attitudes and motivation.
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Managers – Workforce Supervisors – Workforce Supervisors – Managers

Induction
Hazard boards
TV screens in the canteen
Posters
Notice boards
Near-miss cards
Planned engagements
Unplanned engagements
Safety action group
Behavioural safety training

Employer induction
Method statement briefings
Daily activity briefings
Toolbox talks
Unplanned engagements/Informal
conversations

Supervisors’ induction
Collaboration meetings
Supervisors’ briefings

Table 3
Engagement

channels used by
one contractor



Attention
For the attention stage of the C–HIP model to be successfully negotiated, two things need to occur:
attention switch – the receiver must notice the communication channel; and attention maintenance – the
receiver must pay attention to the channel in order to successfully encode the information. This section
discusses the ability of different channels used at the OP to attract attention and maintain attention.
Techniques used to improve attention switch and maintenance are also discussed.

Attention switch
Different channels appear to be better than others at attracting the attention of the workforce. Active
forms of communication that involve interaction are more likely be effective than passive forms, which
are more prone to habituation; this is particularly true of posters. Many respondents talked about the
sheer volume of health and safety communications they were exposed to. Of course, if people become
overwhelmed by information, they can stop paying attention to it:

Here it’s a regime. It runs through in a regime and, at the beginning of your work time, here it can…
really get on top of you. It can be something that… you get too much in the beginning that I can’t
be bothered with it. You know, ‘Oh, it’s another toolbox talk.’ ‘Oh, it’s another safety briefing.’ ‘Oh,
it’s another this, it’s another that’ and sometimes it does get like that, but there is a regime for
information passing along through the Park here that I’ve never seen before in the intensity of it.
Continuous, intense. Intense, intense, intense all the time. Every day. (Workers’ focus group)

Focus group respondents indicated that they found out about health and safety issues relevant to their
job through method statements or risk assessments. Problems arose when workers, despite being aware
of a method statement or risk assessment, failed to read it. In other words, attention switch had been
achieved, but attention maintenance had not.

It was also apparent that some forms of frequently used communication tools had a high initial impact,
eg shocking or emotive videos in behavioural training sessions and repeated toolbox talks. However, the
small pool of resources that was relied upon – on such a large project with a high staff turnover – soon
led to habituation among the workforce:

… it was a good course, albeit it’s been round for a couple of years and I’ve seen it four times. But
yeah, apart from that it’s good to see. Some of the guys have seen it more times than me… (Tier 2
manager)

Habituation was also associated with toolbox talks:

… you’ve got to condition yourself to hear the information that’s being passed across, but is there
anything relevant in it? No. Anything that’s in it you’ve heard it 100 times before, over and over and
over… so for that reason toolbox talks and that regime, as useful as they could be in how they’re
presented and passed on… people get conditioned to them after a while and it’s just something
you’ve got to sit through. (Workers’ focus group)

Verbal forms of communication seemed less prone to habituation; however, site inductions were an
exception to this. This is not surprising given the frequent exposure that some workers had to
inductions which followed a similar format:

… like I say, every site you go on, you know, some films are all the same… and you think ‘Oh, here
we go again.’ You’ve seen it 20 times, but you just watch it. You know, it’s what you do, isn’t it?
(Workers’ focus group)

Improving attention switch
Some contractors took measures to try to capture attention more effectively. For posters in particular, it
was important to purge displays and replace them relatively frequently:

It came back as one of the pieces of our research that… poster blindness was an issue… because
even though this was a rolling campaign, subcontractors wouldn’t change the poster regularly.
They’d just put all of them up… So there was quite an issue over… messages… not getting
refreshed… (ODA)

A number of factors were mentioned which could improve attention switch among respondents. These
include:

Talk the talk – walk the walk 39



• colour
• pictorial examples showing good and bad practice, eg the visual standards
• having people known to workers in the photograph, eg award posters
• humour
• minimal writing. 

Generally, death and injury statistics, and real-life accident scenarios, tended to have a high impact
on workers. Posters could also be made into an active form of communication if they were
incorporated into briefings and training. A number of respondents indicated that it was useful to
use images when giving talks. This could make both forms of communication more effective:

Yeah, the toolbox talk and the posters are very important as well, you know. When they’re
doing the toolbox talks of accidents… they take the picture and hand it round to everyone…
and we’ll see exactly how the accident happened… (Workers’ focus group)

Loss of attention
Maintaining attention for long enough for the message to be encoded by the receiver can be
difficult. Respondents were asked why their attention was not maintained and what could be done
to address the issue.

A number of factors were identified which could lead to attention loss or cause people to ‘switch
off’. In long presentations, where respondents were ‘talked at’, they were likely to stop paying
attention:

Some of these courses are long-winded… they expect you to sit there all day long and take it all
in and I’m not used to sitting round a table… but you’ve got to sit there and listen to these
courses… Some of these courses they could fit in half a day… and trim it down a little bit.
(Supervisor)

Too much information was thought to lead to information retention problems. This was more
likely when workers first arrived on site and had to sit through hours of inductions. When a large
quantity of information is presented in one go, it is unlikely that people will remember it all:

I think the induction, because there’s a hell of a lot to take in on this site anyway, in some
respects someone who’s new to site, I don’t think they take all of it in… I think there’s no way
they can retain a lot of the information that they’re told. (Project manager)

Over-reliance on one communication channel can be problematic and people are likely to stop
receiving the messages:

… one thing here, possibly, that maybe could be done better is that sometimes it’s almost like
an avalanche of toolbox talks… we might get three or four all of a sudden to deliver that week
and that might be on a Wednesday, and I think if you just constantly do toolbox talks the guys
don’t pick up the message… (Tier 2 manager)

It is important to ensure that the information is relevant to the person receiving it. Respondents
indicated that they did not listen to information if it was not relevant to their work:

It makes no difference how you do the talk. If it doesn’t concern you, you don’t take an interest
in it. (Workers’ focus group)

Where workers felt that they had received the information before, sometimes on many occasions,
they were not likely to pay attention:

Most of the guys have been in the game for as long as me and they’ve heard every toolbox talk
going, you know, and you can see them standing there listening to a toolbox talk and it’s like
they’re on the phone or they’re doing so and so. (Tier 2 manager)

Maintaining attention
Various factors were identified which could help people maintain attention. Some of the
suggestions were to counteract things that cause people to lose attention. Ideally, sessions needed to
be short, while longer sessions would benefit from changes in the delivery method:
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… an induction’s about making it relevant, fairly punchy, fairly short, and someone having a two-
hour induction I don’t think really takes a lot away with them. (Project manager)

The use of multiple channels and different stimuli was helpful to maintain attention in longer sessions.
For machinery and equipment training, it was preferable to allow people to use the machines and
tools, as well as talk about them. For longer sessions, it may also have been better to have smaller
groups to enable more effective interaction. Questions and interaction were widely used and receivers
often indicated that they preferred interactive sessions:

… if you just continually tell, tell, tell… after about a couple of minutes they switch off and think
‘Oh, it’s [name of project director] telling me what to do again.’ I try and get that engagement so
we’re all on the same level. So it’s not ‘tell’; it’s ‘show and involve’… (Project director)

Respondents indicated that they maintained attention when a topic was related to their job. If a health
and safety issue was being discussed that they were not likely to be exposed to, they tended ignore it:

… it’s helpful when it’s more to do with your job and your task… you’ll listen a bit more and
you’ll pay attention a bit more. (Workers’ focus group)

Using real-world examples and stories tended to have a greater impact. Bringing in human
consequences also appeared to make underlying messages easier to convey. This was also apparent
when the circumstances of an accident being discussed were not related to the respondent’s job. The
use of stories can be a way of improving attention when the message conveyed does not directly relate
to an individual’s job. A variety of supporting channels were used to influence the receiver – actors,
videos, discussion of accidents witnessed by colleagues, and talks by accident victims or their families.
These channels were successful at maintaining attention:

I thought the [contractor-specific name of behavioural safety training]… got you there, you
know… seeing what impact it can have on your family… if you work unsafely. (Workers’ focus
group)

The competence of the person delivering the session also influenced attention maintenance. This
relates to the ability of the sender to communicate effectively, as well as workers’ perceptions of them
as knowledgeable about the topic being discussed. As previously mentioned, all supervisors had
received specific training to deliver toolbox talks and foster good communication skills. Some
supervisors mentioned techniques that they had learned on their courses to deliver training more
effectively, eg the use of pictures and interaction skills. One also mentioned novel techniques he had
developed to engage the workforce – blacked-out safety goggles and ear defenders to simulate loss of
sight and hearing.

Some managers and supervisors involved their workforce in the delivery of toolbox talks. Some
workers were given the option to participate; for others, delivering a talk was a punishment:

… if someone’s not paying attention, then the next week that person will be delivering the toolbox
talk and that generally keeps everyone alert. (Tier 2 manager)

For written channels, such as method statements, it was better to keep things brief, include pictures
and, where possible, talk it through with the receiver:

… what I do with the method statements – I always make sure I take them to one side and I do
read the method statements. I don’t just sign it. So I always make sure I read it to them and try
and see if they understand it. (Supervisor)

Extent of success at this stage of the C-HIP model
It is not surprising that some channels were prone to failure at this stage. Passive channels, such as
posters, may not have achieved attention switch, although this was less of a problem in relation to
warning signs, because they were more likely to be applicable to people as they carried out their jobs,
eg exclusion zone signs indicating that there was no access to an area of the site. For active channels,
it is apparent why inductions were problematic – they were frequently too long and repetitive. It was
often indicated in interviews and focus groups that daily briefings, which were short and relevant to
what respondents were going to do that day, were the best way of getting information to the
workforce. 
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Comprehension
Once a message has got the attention of the receiver, it must then be understood before it can progress
to the next stage of the communication process. Successful comprehension is determined by two things:
the characteristics of the message; and the characteristics of the receiver. Health and safety
communications should provide the receiver with an understanding of risks and allow them to assess
them appropriately. This section discusses whether messages were understood by receivers and what can
prevent messages from having their intended impact.

In the interviews and focus groups, respondents were asked specifically about their understanding of
health and safety information that was communicated to them and anything that was problematic in
terms of understanding. It was also possible to determine understanding by asking respondents if they
could recall any specific health and safety campaigns. If they could, this showed an understanding of
safety messages they had been exposed to.

Demonstrating comprehension
When asked, all workers in focus groups indicated that the health and safety information they received
on site was easy for them to understand, and many frequently indicated that it was ‘just common sense’.
Additionally, if there was anything that they were uncertain of, they were able to ask for clarification. It
was preferable not to use written channels only, because this precluded the possibility of asking for
clarification:

… but if a guy’s telling you and you don’t understand, you ask him ‘What do you mean by that?’,
but you can’t ask a piece of paper. (Workers’ focus group)

If workers were uncertain about anything when they were on site, they felt able to ask supervisors for
their opinion. Supervisors made an effort to ensure that workers had understood the information they
were passing on: 

… at any time if they’re… unsure about ’owt they can always come to the office and go through the
risk assessment method statement with myself… there’s always somebody they can ask and… there’s
enough people on site, like supervision managers, to make sure that… if they’re unsure about ’owt
we’re there to help. (Foreman)

Workers were able to demonstrate that they had internalised key safety messages at the OP, such as the
‘Be safe’ campaigns. They were also encouraged to question things and make suggestions for changes,
which were sometimes implemented. In addition, they were able to recognise when things were not
going to work or, if an activity was unsafe, to stop work and seek advice. This demonstrates a good
understanding of both health and safety, and of their jobs. Some also showed an awareness of what they
needed to do their work safely by asking for PPE:

… the guys wear everything – the gloves, the harnesses, the dust mask – and if they feel that they
need anything they always come and say ‘I need another dust mask,’ or ‘I need another pair of
gloves. My gloves are soaking. Can I have another pair?’… So they’re all pretty much aware of what
has to be worn and what has to be adhered to because, otherwise, it’s injuries again. (Supervisor)

Interestingly, when caught breaking the rules, workers were often able to tell the supervisor/manager
what they had done wrong before it was explained to them. This shows that the health and safety
messages had successfully been comprehended, albeit that other factors were influencing their
behaviour:

They know… If you go down there and ask anybody, they know… the standards that are expected.
They know. Even before you speak to somebody… ‘Sorry, I know what I’ve done wrong. I know.’
(Project manager)

Some workers expressed incredulity that some of the site rules they had to adhere to appeared to be
stricter than what was required under existing legislation. In effect, this showed that they had an
understanding about what was required by the HSE: 

And the rules seem to change all the time. It’s like I’m sure if the HSE… was here and I said to them
‘Why have I got to have laced-up boots? I can go out and get a pair of, like, steel toe-cap boots, like
pull-on ones. Why can I not wear them on here?’ and I’m sure he would say ‘That’s fine.’ So why
are [name of contractor] allowed to enforce that rule? (Workers’ focus group)
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Problems at the comprehension stage
A small number of respondents felt that health and safety communications were complex:

I think the workforce on site get just a lot of confusion with everything that’s thrown at them. To
the management it sounds simple, and it’s not. We’ve had some very clever managers who can
absorb all this information, but coming from the background, down there… I sympathise with a
lot of them, and I sit there and I listen to them, and you hear them – it does get too much for
them. (Health and safety manager)

Sometimes there was too much information, which could lead to a lack of comprehension:

It just misses it. Rather than trying to get to 90 per cent retention of communication, I think we’re
probably only getting about 70 per cent of the message across because there’s so much to take in.
(Health and safety manager)

Many respondents commented that differences between contractors in terms of health and safety rules
and practices were confusing and contradictory. This was true of the construction industry generally,
as well as Games contractors:

… if you’re getting guys like we are now… that… haven’t had to wear glasses and gloves, getting
them to wear glasses and gloves is very difficult because they can’t see the point… It’s not bad,
but I would say… always about 10 per cent that might try and get away with it when you’re not
around… And again relevance because you can tell them the statistics, but unless they actually cut
their finger or anything else, they don’t understand… (Project manager)

Although Tier 1 contractors were obliged to implement various programmes (such as behavioural
safety), they were granted autonomy in terms of how they approached them. Therefore, although
systems were similar, differences in terminology caused confusion: 

The only thing that does confuse me… is there’s too many large organisations not pulling together
to get one concise way of dealing with behavioural health and safety… every time you go to
another main contractor… you’re having to discover different terminology for the same process
that you always had in place. (Tier 2 manager)

It was recognised that, to rectify this situation, it was important to address key terms and site rules in
the site induction and then reinforce them on site:

If the rules are set out at the start of the job, there shouldn’t… be any confusion really… They
know the rules… when they start a job through the induction process… That’s… drummed into
them, what you can’t do and what you can do. Their main supervisor should be briefing them on
that as well, what you can do on this particular job. (Tier 2 manager)

Some problem areas were acknowledged. Personal protective equipment (PPE) was mentioned
frequently. Other issues included not checking equipment and housekeeping: 

… you cannot see with plastic glasses on your face. In cold weather they steam up. In hot weather
they get covered in sweat. They’re just… they’re a nonsense really and I don’t know why they ever
came in. (Workers’ focus group)

Workers often complained that they did not understand why rules were implemented. Respondents
indicated that, when informing workers about health and safety rules, it is important that the reasons
for a rule and the consequences of not abiding by it are also understood. There was a suggestion that
engaging with the workforce would ensure a full understanding of the rules:

When things happen or change, you need to start explaining why we’re doing this, which we
don’t… They don’t have time to spend to sit down and talk about why we’re doing it this way…
But to get the balance you need to explain to the guys why we’re doing certain things and why they
have to do it that way. It might help if you tell them and they might understand about things,
instead of just saying ‘This is the briefing. Now get on with it.’ (Project manager)

Workers felt that more discretion was needed in relation to health and safety, because blanket policies
were not always appropriate and sometimes made work unsafe. In terms of bottom–up
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communication, workers felt that managers did not always appreciate the problems they had. The
solution given to this was for people with experience of doing the job to work in collaboration with
managers to develop ways of working: 

I suppose, with all safe sites, they just need to have that little bit of discretion, really… I think,
obviously, a lot of them have never really… not being detrimental to them, but they’ve never
been on the tools so they don’t really understand how the job works. (Workers’ focus group)

However, in some circumstances where workers had discretion, problems had occurred:

I think contradiction can come in where safety glasses have got to be worn and it’s raining and I
say to the guys ‘Stop. Stop work,’ and you see them still working when it’s unsafe. It’s a balance
of perception. How hard does it have to rain before you say ‘Stop’? (Health and safety manager)

This may be an indication that workers had not properly understood all the factors involved in this
situation and therefore did not make the appropriate decision to stop work.

Comprehension for people with little or no English

How many people are working on the Park at the moment that can’t speak very good
English?… I shouldn’t really be saying this, but who’ll be the person most likely to be killed in
an accident on the Olympic Park? It’s not going to be me… because I’m a project manager…
The most dangerous thing I do is push my pen across paper… it’s going to be the guy that’s not
attuned to the health and safety culture of the site, has only been here a short period of time,
doesn’t speak very good English, can’t understand the safety signage. (Project manager)

Respondents frequently raised concerns about the ability of people who had English as a second
language to understand health and safety information. The number of non-English speakers varied
on each site, so it was more of a problem on some sites than others:

We’ve got a lot of Eastern European workers on the project, but they all speak perfect English.
Probably it’s just luck of the draw, but we haven’t had any problems with interpretation at all. I
know other projects have. (Health and safety manager)

This comprehension problem had been recognised early in the construction programme and had
been addressed through SHELT. ‘Common standard 40’ indicates that provision should be made for
non-English speakers. A number of strategies were used by contractors to help people understand
health and safety information. On some sites, written documents and posters were translated and
some training was offered in different languages. Where non-English speaking ‘gangs’ arrived at a
project, one of the gang had to understand English and stay with the rest of the team at all times.
Teams that did not have an English speaker with them had to leave the site. 

Supervisors – who communicated the majority of information to the workforce – developed a
number of ways of communicating more effectively to ensure comprehension, such as speaking
slowly, checking comprehension, using pictures, carrying out physical demonstrations and spending
extra time with workers on site:

It’s a lot easier… if there’s pictures. If there’s a toolbox talk there or safety alert… because you
can point out things. When you’re reading something, you can’t always visualise what it is. But
as soon as they see a picture, they go ‘Oh, yeah! I know what you’re talking about now.’
(Health and safety manager)

Workers also helped non-English speakers understand health and safety messages. Workers who
spoke the same language would translate information in briefing and training sessions. Examples
were also found of workers who ‘took care’ of non-English speakers once they went back to work
and spent time explaining briefings – both English-speaking and non-English-speaking workers did
this:

What I normally do is… It’s a mate of mine basically… I try to explain to him what we just
went through… when we get back to our workstation I try and explain that to him more
thoroughly… to get the message across to him and then he understands it… (Workers’ focus
group)

44 Cheyne, Hartley, Gibb and Finneran



In spite of these comprehension strategies, there were still concerns about people who had little or
no understanding of English. In particular, there were worries about what would happen in an
emergency situation:

They try hard, but they’re… You know, it’s a no win situation because if people can’t understand
the language, how can you expect them to take a warning that something’s going to drop on
them? If they don’t understand a word of English, how can you warn anyone? (Supervisor/Tier 2
manager)

Workers and supervisors also indicated that it was hard to communicate risks while they were
working: 

It’s hard to communicate to the foreign lads when you’re working… when you’re digging a road
up that there could be something under the ground or something there that could hurt you. It’s
easy to say to the English lads ‘Look… watch out for the cables.’ Some of the foreign lads… it’s
sometimes hard to explain what can happen out there. That’s the hardest thing… when you’re
trying to communicate to explain that… you just can’t dig a hole without a permit or you just
can’t go digging willy-nilly here and there. (Supervisor)

Documents
Documentation such as method statements were not frequently raised as an area of poor
comprehension in relation to this area of questioning. However, it should be noted that where large
wordy documents were used, there could be comprehension problems. Early in the construction
process an accident occurred. This may have been exacerbated by the fact that the injured party had
not read a lengthy method statement. As previously discussed, attempts had been made to reduce the
length of method statements:

Well, you see, when you’ve got a situation on site where you’ve got a lot of main contractors
and certainly the areas where there’s an interface… you’ve got paperwork from both sides –
permits and stuff… and CLM and ODA get involved… with their permits and everything, and it
can become quite a hefty document and quite deep… even for me to understand. (Tier 2
manager)

Extent of success at this stage of the C-HIP model
Overall, health and safety messages were successfully communicated through this stage of the C–HIP
model. However, there were a number of ways that transmission to the next stage could fail to
occur. Failure at this stage seemed more likely for people who had little or no understanding of
English. It is also apparent that comprehension took place at a number of levels. Workers need to
understand the information in a message (eg wear PPE), and this did appear to be the case.
However, understanding why, and the consequences of a message, was not always successfully
communicated. 

Attitudes and beliefs
Even if a health and safety message is successfully understood, it may still not influence safety
behaviour because of individuals’ attitudes and beliefs preventing progression to the next stage.
Beliefs and attitudes influence individuals’ reactions and likely behaviour. Therefore, the findings in
this section, which relate to people’s attitudes and beliefs about health and safety at the OP, will help
explain reactions to health and safety messages and successful transference.

A number of questions were asked to gauge respondents’ beliefs and attitudes about health and
safety generally, and at the OP in particular. Managers and supervisors were also asked for their
opinions of workers’ attitudes and beliefs. Not surprisingly, attitudes and beliefs varied. This section
attempts to present a balanced overview of the belief and attitudes of respondents.

Attitudes and beliefs about health and safety displayed by the ODA/CLM, contractors and
subcontractors were typically positive, although this was not so apparent among the workforce.
Although workers showed frustration in some instances, they all valued the importance of health
and safety, and of working in a safe environment. There was a dichotomy in beliefs about
management motivations. Some workers believed that management truly ‘cared’ for their wellbeing,
while others viewed management as merely protecting themselves. The use of various initiatives,
such as worker engagement and behavioural safety training, seemed to engender positive responses
from the workforce.
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Positive attitudes and beliefs

We all want to go home safe every day. I think that’s… without question. (Workers’ focus
group)

Workers frequently expressed their views about the importance of health and safety. They often
said that they did not want to get hurt and were concerned about the impact an accident would
have on their family and friends. Concerns were also expressed about the need to be protected
from people who could cause them harm, as well as the safety of colleagues:

I come to work with the opinion that I will be going home safe and I’m going to do my best
and I’m going to look after my colleagues. I don’t want to see anybody get injured or hurt… I
think it’s built in there. I want to go home safe to my wife. (Workers’ focus group)

Standards of health and safety in the construction industry were said to have improved over time
and the OP project was regarded as another step in the improvement process. The following quote
from a worker summarises how things have improved since he started in the industry:

You’re more aware of it… I can remember, sort of, when we started… some of the stuff you
used to do – like literally sort of balancing beer crates to get to stuff – and it was just a mess.
So it’s all good… there’s no doubt it’s saved a lot of lives. It’s kept me safer and that’s all I
really care about… it’s made me safer and the people around me, so I’m happy with it.
(Workers’ focus group)

Once workers realised that health and safety was taken seriously by OP contractors and that it was
not merely ‘empty talk’, their attitudes changed:

It’s taken more seriously by everybody on site I think… Everybody knows they don’t want a
serious accident… (Workers’ focus group)

… the workers that first came onto the Olympic Park – at first they think it’s the same as
anywhere else and they can get away with doing what they like, basically. Within a minimum…
I’d say… of a week and a half they realise it’s not like that, it’s not going to be like that and
they need to change their attitudes towards health and safety. (Tier 2 manager)

There was a perception that management genuinely cared about health and safety. It appeared that
this perception influenced workers’ attitudes in a positive way:

I’ve realised there are people who care about you here. I mean if you’ve got a problem and if
you speak up, there will be attention somehow… I appreciate that. (Workers’ focus group)

The Olympic Park has done various surveys on what the guys think… They did one recently…
some of the questions – off the top of my head… ‘Do you think people care about your health
and safety here? Yes or no?,’ and the boxes are [ticked] ‘Yes’. (Health and safety manager)

The attitudes of workers had been seen to change as they spent time at the OP. This could have
been due to a number of factors, such as: 

• the belief that managers genuinely cared for their wellbeing
• behavioural safety training
• worker engagement programmes
• building trust. 

The following quotes, from a supervisor and operative on the same site, indicate that while
building trust can sometimes be a slow process, once workers believe what is being said they will
change their behaviour:

Every day… we have our briefings and we talk about safety, we go out there and I’m out there
and we… [say]… to them, ‘If it ain’t right you stop,’ and it’s drummed into them and I think
that… they’re beginning to realise that if it ain’t right you stop and shout for your foreman… It’s
what it’s all about – it’s all about getting the workforce coming back and not being frightened to
say ‘This ain’t right’… and to speak… and I think that they are beginning to speak more, which is
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good… because… a few years ago… they might have just turned a blind eye to it. Now they
don’t… (Supervisor)

At first telling them to stop was a hard one… A lot of people were afraid to stop work… it’s
getting the trust of the people and getting them to understand the way that you want to build a
team. I think it’s getting their trust… (Supervisor)

… the health and safety is great here… and if there’s any problem you can slow down for a
couple of hours and sort it out… On some jobs they’d be pressing you all the time to get it
done… So that’s one thing here – that they did take the time to sort things out before anything
serious happened… (Workers’ focus group)

Worker engagement and behavioural safety programmes were said to have influenced the beliefs and
attitudes of the workforce:

And I don’t think it’s any single, one thing, but it’s a combination of probably eight or nine things
– initiatives and stuff we’ve done since we’ve started and we’re still growing… It’s unusual that a
project lasts this long, but I’ve seen the change on this project. It’s been dramatic and, to me,
that’s proved to me that any kind of scepticism I had at the start of the job has definitely gone
away and I can see the benefits of behavioural safety, whereas at the start of the project both
myself and some of the main Board directors they weren’t really big fans of behavioural safety.
They thought ‘As long as we induct people and they’ve got a method statement, why do we need
to worry about behavioural safety?’ It’s all about attitude and engagement and respect, and it
definitely does work. (Project director)

I mean at the start of the project, we never had a behaviour safety programme… I wouldn’t say
now you get no situations, but what you do get out there is if someone’s doing something that’s
not quite right, there’s normally a reason and they’ve normally considered why they’re having to
do it, whereas before it was an attitude… but now I think because we’ve done what we’ve done
over the last 12 months… I think that all the workforce can see that… we care about them… and
it’s all about what we’ve given them back on the project and the attitude is definitely a lot
different to what it was 18 months ago. (Project director)

For some workers, attitudinal change was brought about by seeing the benefits of new ways of
working. However, for this to occur it may be dependent on a worker being on site for enough time
to adapt to a new way of operating:

Even the gloves… Like for years before the gloves came in I used to cut my hands regular… from
metal and then when the gloves came in I remember moaning about them and ‘I can’t work in
them,’ but now I… wouldn’t work without them. I just wouldn’t because of the amount of
accidents that it’s stopped… (Workers’ focus group)

… high-vis, glasses and all that… once you’ve got them on and once you’re used to them… I
don’t see the problem with it… it could save an eye, couldn’t it? (Workers’ focus group)

Attitudes can change if people understand the consequences of non-compliance or know why a
system has been implemented. This relates to the comprehension stage. It may be possible to change
peoples’ attitudes by giving them a greater understanding of such matters:

One guy… he’s quite into keep fit and he wears the right PPE because he knows if he doesn’t wear
it he’s not going to stay fit… Even when he was grinding steel, he’d pull the visor down so the air
that he was breathing was filtered because he knows grinding steel can affect his respiratory
system. (Health and safety manager)

… you’re getting training to do your job better… you’ve learnt and you’re aware of… other
people… It’s not just that I can go out and supervise that lift now. I can also watch what
somebody else is doing and go ‘I wouldn’t necessarily do it like that.’ (Workers’ focus group)

Negative attitudes and beliefs
Generally, respondents’ attitudes to health and safety were positive. However, negativity was
expressed by a few workers about the implementation of health and safety processes, and frustration
was evident. There was a belief that a balance needed to be struck between safety and getting work
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done. The typical reaction among those with negative views was that health and safety at the OP was
‘over the top’. This view was most frequently expressed by workers, but some supervisors and managers
also held this belief:

It’s a personal thing, though, and if you can get away with it you do, and if you can’t you won’t. It’s
nice if someone looks after your safety, you know, you appreciate that, but… sometimes they get a
bit over the top… (Workers’ focus group)

A number of beliefs and attitudes were uncovered which had the potential to prevent safe behaviour or
encourage unsafe behaviour.

Workers were sceptical about contractors’ motivations for implementing strict health and safety rules
and procedures. There was a belief held by some that the systems in place put the responsibility for
safety on the worker rather than the contractor. This was thought to be a measure to prevent
compensation claims and litigation:

I think a lot of that’s probably down to, like, the American culture. It’s, like, the suing culture as
well which has taken over, and a lot of companies are frightened of being sued, basically. (Workers’
focus group)

Some workers believed that contractors were engaged in a game of ‘one-upmanship’. When these copied
systems were implemented, workers believed that contractors did not necessarily think through the
consequences of the new rules or practices. As a result, they argued, rules get stricter but sites do not
automatically get safer:

It is just over the top, some of the things. Not all of it. It just appears that there’s probably
somebody somewhere that’s always trying to go one up on what the last person said… (Workers’
focus group)

I think they all copy each other, on the Olympic Park especially. If one site sneezes, the other one
copies, and it doesn’t necessarily mean it’s good practice, ie the glasses… In cold weather they steam
up. In hot weather they get covered in sweat… They’re a nonsense really and I don’t know why they
ever came in… So it’s not always best practice… I don’t think it’s much safer. (Workers’ focus group)

Experienced workers expressed the belief that if someone does not have the ‘common sense’ to look
after themselves, they should not be on a construction site:

If you’re not competent, you shouldn’t be on site. (Workers’ focus group)

Rules were sometimes seen as trivial and unnecessary. Workers believed that they could judge
appropriate behaviour for themselves:

So it’s a good site, but again I think they’ve tried to take it a wee bit too far myself… you can take
health and safety so far, but the Stanley knife routine, because some half-wit cut himself, it gets
pushed… all through the site… (Workers’ focus group)

Some workers believed that the implementation of some of the health and safety rules at the OP had
made the job harder, but not safer. There was a perception that work was held up (eg waiting for
permits to be issued) because of health and safety, or the recommended ways of working were not
feasible:

They think it’s a ball-ache. You know, it’s probably too invasive, it’s too full-on and there’s too much
of it, but I’ll tell you what frustrates them more than anything – it’s not the carrying out the health
and safety, but the delays that it causes waiting for the health and safety in its written form to
arrive… and it’s always been a complaint that… they’re standing around waiting for permissions. I
mean they fully embrace the health and safety… they are aware of their responsibilities… but it’s
frustrating for them… the procedures or the bull-shit as they call… it can take hours and hours a
day sometimes for this paperwork to arrive… I mean it annoys the hell out of them… (Supervisor) 

But you can’t argue with them if they’ve got statistics that they don’t have any accidents. Do you
know what I mean? It’s just the way it is… But there’s times you’ll spend all day and you don’t
get nothing done just because of certain things – your scaffold’s not quite right or, you know, you



Talk the talk – walk the walk 49

can’t get a rail on top. So they come up with another method of how to do… Sometimes it’s
just not feasible to do all the things that you’re wanting to do. (Workers’ focus group)

Many respondents commented on the use of PPE and there was a belief that it was often not
necessary. There were also beliefs held that made it likely that people would, given the opportunity,
not wear PPE. It was common for people to indicate that PPE, such as glasses and gloves, makes it
difficult to do certain tasks, particularly tasks that require dexterity. Is it worth noting that eye
protection and gloves have only recently become mandatory PPE in the construction industry,
whereas helmets and boots have been compulsory for some time.

Glasses were frequently raised as a health and safety risk, because they steam up, get dirty or get
rained on. Some workers argued that the use of glasses had not been properly risk assessed or
researched, while others thought they damaged people’s vision and caused headaches:

Now am I right or am I wrong in saying that the reason people wear safety glasses all the time
is because it’s to get rid of any dust problem or particles in the air from your eyes?… Now
correct me if I’m wrong here, but if it’s tipping it down with rain, what are the chances of…
dust particles floating around and hitting you in your eyes? Absolutely zero. But what’s the
chances of you tripping over something because you can’t see your feet in front of you because
of all the water and steam on your glasses? It’s an absolutely diabolical rule and I would also
ask no matter how good the quality of these glasses are, if you have got perfect 20/20 vision
and you spend your working life… enforced to wear these plastic lens things which are never
going to be in crystal clear condition all the time… what effect is that going to have on your
eyesight long term? Don’t tell me it’ll have nil effect because that’s not possible. (Workers’ focus
group)

Some ‘older’ workers were frequently mentioned by respondents as having a poor attitude towards
health and safety. Older workers were seen as more difficult to change because of their underlying
beliefs and attitudes, namely that they had never had an accident so why should they adopt new
ways of working? There was also concern expressed by managers about the attitudes of workers
from overseas, who may not be familiar with the practices of the UK construction industry:

I’ll say I think two-thirds of the workforce take it on board and they do adhere to all the
policies that I throw at them. The other ones don’t ‘give a stuff’. They wear the hat because I
tell them to; they wear the gloves because I tell them to. Their attitude really sometimes
stinks… (Tier 2 manager)

Extent of success at this stage of the C-HIP model
Overall, a mixture of beliefs and attitudes were apparent. Many were positive and therefore did
not impede successful communication of health and safety messages. However, others could be
problematic. Specifically, people needed to believe that health and safety rules and practices were
beneficial and did not have negative consequences. It was also important that people believed that
contractors were ‘caring’, rather than motivated by a desire not to get prosecuted, and had
properly assessed any new rules or practices. In spite of these underlying attitudes and beliefs,
workers in general behaved safely at the OP. 

Motivation
If a health and safety message has gained attention, is understood, and fits with an individual’s
beliefs and attitudes (or has been able to change discrepant ones), the process moves to driving
individual motivation, the next stage of the C–HIP model. Communication is effective at this stage
if it produces motivation for desirable behaviour. Motivation to behave safety was influenced by a
variety of interacting variables. 

Motivations and constraints
A number of ‘costs’ were found which influenced workers’ motivation to behave safety. Workers’
primary motivation for complying with safety behaviour was personal safety and a desire to not
get hurt:

I want get to work safely and go back home safely. (Workers’ focus group)

Various consequences of an accident were mentioned, including the impact on co-workers, friends
and family. Workers were motivated to look after their colleagues as well as themselves:



Forget your liability insurance, forget all that. To actually put a man out of work for the rest of
his life, I don’t think I could live with that… So, in that respect, you are aware of what’s
around you and stuff, and where you’re working and… it is thinking about you and about your
fellow worker… (Workers’ focus group)

Another factor which motivated workers to behave safely was the fear of losing their job. They
were aware that people had been ‘thrown off the job’ because of non-compliance:

… if you mess up you’re going to get… a yellow card and if you’re going to mess up again then
you’re pretty much off site. I think that’s drilled into people’s heads because obviously it comes
down to money and wages. (Workers’ focus group)

Workers were also more likely to be observed at the OP because of the high level of supervision
and management engagement on site:

I don’t know whether it makes them behave, but they know that a lot of people are watching
them. So they know there’s a lot of policing out there and that makes them aware of things.
(Project manager)

Workers did not want to lose their job or have time off work because of an injury, and were
motivated by the need to support themselves and their families:

Most of the guys out there have got kids so… getting home to their family and not having to be
out of work… because a lot of people can’t afford to be out of work these days… So if you’re
not working you’re not earning, and if you’re not earning you’re not paying the bills…
(Supervisor)

Factors were also identified which could make workers more motivated to behave unsafely or not
comply with health and safety rules and procedures. When equipment is difficult to use or
uncomfortable, people are more likely not to use it. Because of the problems associated with PPE,
specifically glasses and gloves, workers were more likely to try to avoid using them:

The only stuff that I don’t particularly like, I don’t like wearing glasses. I don’t see why I
should be having to wear safety glasses. That’s when… if I go onto a lax site, that’s when I
won’t be wearing my glasses. (Workers’ focus group)

However, where efforts were made to make equipment comfortable, the motivation to comply was
likely to increase, as this example illustrates:

I saw [name of operative] and he was working block-laying and he hadn’t got his eye protection
on. So I went over to speak to him… and I was there for three-quarters of an hour while he
explained to me why he wasn’t wearing his eye protection and he’d been palmed off and
dismissed by three or four different sites… I took his issue and I saw him yesterday and he’s
got… a pair of prescription glasses that we sorted out for him… and he saw me yesterday and
he was wearing his prescription eye protection and he was… pleased as punch, and he was like
‘You’ve just solved three years worth of grief for me.’… Health and safety for the masses, but
you do it for an individual and it’s really, really powerful. (Health and safety manager)

If working safely required more time and effort, workers were more likely to try to circumvent
rules or procedures. Workers were frustrated by the time it took to perform certain tasks, such as
obtaining permits, and this could lead them to cut corners:

I suppose some of the procedures are quite onerous, the permit to dig procedures, and with
good reason, but I think a lot of the guys find it frustrating… So the guys, I think, sometimes
want to get away with what they can get away with, but I think generally the permit
procedures here are quite onerous and the guys don’t often fully appreciate it or the need for
it… (Tier 2 manager)

Some of the motivation for non-compliance may have been mitigated by creating an ‘environment
for safety’ (see Appendix 4). By having equipment which fitted properly and was stored close to
where it was needed, as well as effective planning to eliminate waiting times, workers’ motivation
to behave unsafely would have been reduced.
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Attempts to influence motivation
A number of other factors were discussed which could influence motivation. The culture of a site
and various initiatives, such as worker engagement and behavioural safety, also had an impact on
motivation:

I think most people realise quite shortly after arriving here that… there’s a lot more…
engagement on site, so they’re more likely to see… site managers and project managers and
project directors walking round regularly and engaging with the workforce, so it makes them
stop and think about how they can work safely. And also I think the message comes quite
clear from us, to their supervisors, to them, and there’s lots of paraphernalia around the site to
tell them that we’re thinking about health and safety, we’re committed to health and safety. So
I think it all wraps up into one, really. (Project manager)

Incentives and rewards were discussed with workers. Interestingly, although workers liked to
receive rewards, they claimed that awards did not always influence their motivation to behave
safely. Workers said they were more influenced by the desire not to get hurt. However, rewards
may have motivated people to perform certain behaviours more readily, such as filling in near-
miss cards:

You don’t really need it… people have lost eyes because of not wearing glasses… So getting a
little prize, you don’t need it. As long as you’re going home, getting the money and then
enjoying life… I don’t really see the need of it… (Workers’ focus group)

Time pressure was highlighted as a possible motivator for unsafe behaviour, although when
probed in more detail about this, most workers did not feel under pressure. This may have been
because efforts had been made to ensure that workers did not feel pressurised, and consistent
messages about the priority of safety were frequently reinforced:

There’s a lot of pressures on this job. I mean the Olympics… is a pretty tight programme and
you have a lot of pressure, but I don’t put it on my guys. I take the pressure because that’s my
job. (Supervisor)

At the OP, most workers appeared to be on day rates rather than being paid piece work.
However, the subcontracting process could lead to some piece work, potentially leading to
pressure being put on workers to work faster:

I think some of the guys are maybe under a little bit more pressure out there financially than
the company take on board. Everybody on this site is assumed to be directly employed, but a
lot of the guys aren’t; they’re subcontracted and they only get paid for what they do and that
can be a driving force. When a man is only going to be paid for what he does, sometimes he’s
going to try and move a little bit quicker… I think putting pressure on people to work quicker
out there and unsafely still exists. I think it still exists on the site. (Manager)

Respondents were asked about who had the ability to influence workers’ safety behaviour.
Workers thought that they themselves had the biggest influence over their motivation and also
recognised that they could influence each other:

… it’s up to each individual to take care of their own health and safety. (Workers’ focus
group)

If I was hanging off from my lift up there, my mate’d say to me ‘Just watch yourself there.
You want to get down.’ (Workers’ focus group)

Management and supervisors were also thought to influence workers:

I mean, wanting to work safely is the biggest influence in them working safely. Having a good
supervisor who wants them to work safely is probably the second biggest influence, I would
say. A supervisor who actually won’t… ‘walk by’. And then all the way up the various levels
of management, having the attitude that ‘We’re not letting them work unsafely.’ And if they
know that people are on their case to a certain degree and there’s going to be an issue if
they’re found to be working unsafely, then they’ll probably tend to work safe. But initially, I
mean, the biggest influence is themselves. (Project manager)
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Extent of success at this stage of the C-HIP model
It is apparent that a number of motivational factors were interacting in terms of workers’ motivation
to behave safely. The relative influence of each varied between individuals. For some, their own
preservation was paramount; for others, the need for work and not being removed from the site may
have been a greater influence. Variables which could encourage non-compliance were identified at this
stage. Overall, workers did appear to be motivated to work safely, but it was not possible to quantify
the relative influence of different factors. The time associated with some procedures and the potential
discomfort of using some equipment could be problematic. Motivation could have been improved at
this stage by reducing the ‘costs’ of compliance, eg time or discomfort.

Behaviour

Well, most of the time you’re conscious of actually doing it safely, when on other sites that I’ve
been on, you just go out there and do the job, whatever it takes. (Workers’ focus group)

Workers should exhibit a high level of compliance if health and safety messages have been
successfully transmitted through the communication process (all the C–HIP stages). Respondents were
asked about safety behaviour and what influenced them to act safely. While workers’ reactions varied,
typically there was a high level of safe behaviour, although the underlying reasons why this was the
case were nuanced.

Change in worker behaviour
Some workers, mainly those who had worked on large projects previously, did not think they had
changed their behaviour. They were used to working for large contractors with high standards of
health and safety, and expected to comply with these systems:

The majority of sites… It’s all the same standard, really – glasses, gloves, hard hat, boots… it’s
just the way people work nowadays… It just has to be done. Whether you want to wear your hat
or not… that’s just the way it is… (Workers’ focus group)

Managers and supervisors indicated that workers had changed their behaviour. For some workers, the
reason for their change in behaviour was simply because they were more likely to be observed and
the consequences of not complying with safety rules were high. They thought that they had not
changed their underlying attitudes but had adapted to the environment they were in. Some indicated
that they would change their behaviour when they changed jobs:

There’s a lot more safety people walking around, so I suppose it’s hard not to. (Workers’ focus
group)

I never used to wear my goggles or my gloves or anything. It didn’t matter… on the other sites,
but this one… it’s just second nature to put my goggles and gloves on, you know… I don’t know
what it is they’re doing, but it’s doing something. (Workers’ focus group)

They know people are watching them full time. I don’t think they all try to take short-cuts, but
they know what the standards are, what’s expected of them and, saying that, they still let it slip
once in a while… it’s getting less and less now… because there are consequences… (Project
manager)

A number of behavioural changes were apparent, including: 

• PPE compliance
• a willingness to report problems and stop work
• good housekeeping
• monitoring each other’s behaviour
• a general increase in communication. 

Generally, workers were more willing to communicate with supervisors and managers: 

… on here they’re definitely… coming in and telling me more. I’ve definitely noticed the
difference. Even when I used to be more, sort of, site based out on site, you know, walking round
to them, they wouldn’t tell me so much. They’d just try and get on with it, but… they come into
me now and tell me more… (Supervisor)
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It’s quite nice when people are willing to tell you what their gripes are and they’re quite open about
that. There are always going to be issues on site and people are quite willing to tell you that, which
I think’s really good because it doesn’t get hidden away… when I go round, people are quite willing
to talk to you about things. (CLM)

This interaction had increased over time and could indicate that trust needs to be built. According to
respondents, workers were initially reticent about raising issues because of fears about the potential
consequences. Communication increased once it had become apparent to workers that their problems
would be acted upon and there would be negative consequences for raising issues:

Big difference in behaviour. On other sites you aren’t allowed to express yourself or put forward
your ideas and… you wouldn’t have the time to get the feedback off the workforce. So yes, I can
see a better understanding and if you get a better understanding of a person you see their
behaviour changing… on the last site you wouldn’t have had that sort of thing. (Supervisor)

They’re not afraid to ask for what they want… we’ve always said right from the off, ‘If it ain’t safe,
don’t do it. We’ll back you up.’ (Health and safety manager)

Increased communication, combined with various initiatives, had made sites less aggressive and more
co-operative. This was said to be better than the industry generally, where a certain amount of
antagonism between subcontractors and workers is expected:

Yes, it’s a lot more open and engaged… People speak more, people communicate more, people talk
more and people are not so belligerent in what they want to try and achieve. They’re more ‘co-
operative’ – I think the word is – which is great. (Project manager)

Workers wore their PPE consistently and some safety behaviour appeared to be becoming habitual.
People who had been on site for some time adapted to the new system and their behaviour became
automatic:

You know, it’s traditionally been a struggle to get people to wear PPE, particularly when you
introduce something for the first time. So Olympic Park has said from the very start that people
will wear eye protection at all times and gloves at all times… So it’s a good indicator of behaviour
just people wearing PPE at all times… I think in the early days a lot of people weren’t wearing eye
protection because they’re not used to wearing it; people weren’t always wearing gloves because
they’re not used to wearing them and… now, if you walk round site you don’t see people not
wearing eye protection and gloves. They just wear it all the time and it’s just custom and practice.
In fact, you see people wearing hard hats, gloves and glasses on the buses getting onto site.
(Assurance)

I mean introducing glasses was a new thing… A lot of people when they came on here they had to
wear glasses and, at first, people didn’t like it, but now people are wearing glasses without any
problems. So it’s just getting accustomed to these things, ain’t it? (Supervisor)

Workers were more likely to tell a supervisor or manager if they had a problem which could impact on
their health or safety:

I mean they are coming up themselves and expressing themselves and they’re thinking about
themselves and others, and not just themselves… So at the end of the day they don’t only look after
themselves but… everybody around them. (Foreman)

… people’s attitude and stuff now are more positive and they will come and let you know about an
issue or a problem instead of… keeping it to themselves… There’s been a massive culture change in
the last couple of years. Massive… it’s all changed for the better and people’s beliefs and attitudes
are very much better. (Health and safety manager)

According to CLM statistics and respondents, workers had increased the number of near-miss cards
submitted and the ‘quality’ of the health and safety issues they were raising had improved:

They’re getting better… especially with [near-miss] cards that we do… and they’re improving what
they’re writing. So obviously they know that it’s getting better because they’re improving on it,
because they’re actually thinking about it. (Supervisor)
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The fact that they’re using observation cards is a big plus for us because they are our eyes and ears
out there… (Supervisor)

Workers were also more likely to stop work if they felt that something was unsafe. This was said to be
atypical of the industry in general.

… they will stop if they think it’s unsafe, which nine times out of 10 men wouldn’t [on non-Games
sites] and they’d just get on with it whether it was safe or not, but now they do stop and come
back and, you know, ‘I can’t really do that… because of this.’ ‘Okay, no problem.’ (Supervisor)

Sites were also consistently tidy and workers indicated that they maintained a high level of
housekeeping:

… everybody seems to sort of get on and look out for what each other’s doing… people put their
tools away and… all our equipment is tucked away, even on break times. We never leave it lying
about… it’s common sense. (Workers’ focus group)

Some respondents, including workers, indicated that they now thought about health and safety when
not at work. They noticed poor health and safety on non-Olympic projects and even within their own
home:

Do you know, at home… I had a look at my shoe rack and I said ‘It’s just in front of the stairs!
What if someone… falls down the stairs?’ Honestly!… I did move my shoe rack, and I took that
from the project. (Workers’ focus group)

… you’ll be travelling home and you’ll see a couple of geezers working on an extension and one’ll
be at the top of a ladder with a grinder… with one hand… and the lead’s dangling and he hasn’t
even got it tied off anywhere and stuff like that and you just think… there’s 10 points I could give
there and there’s a red card. Yeah, it does make you more aware, even in your private life, as well
as on site, so it is a good thing… (Workers’ focus group)

It is important to note that these changes were not instantaneous, but occurred over time. Habits form
over years and it takes time to establish new ones. Also, because this approach to worker engagement
was a culture shift for many workers, it took time for them to adapt and become comfortable
expressing themselves:

… don’t forget, you’ve got a lot of people with old ways… and to try and change someone
overnight is hard. If you look at the older boys… things like you’ve got to wear goggles if you’re
doing cutting or you’ve got to wear ear protection, the older boys don’t… ‘I’ve been doing that for
40 years!’ But they’re changing. They’re wearing goggles now and they’re wearing ear protection
because obviously they’re forced to do it and obviously from talking they’re changing their ways as
well. Maybe slowly, but they are. (Supervisor)

Contractors who had a consistent workforce, and therefore more time to influence workers, were
thought to have greater long-term impacts. For workers who were only on site for a short period of
time, there was likely to be less change:

There’s a lot of big change from… two and a half years or three years ago, when we started here…
it’s a big difference and we’re lucky in a way because practically about 75 per cent of the same
guys are here of our labour force… If they come and change quite regularly, then it’s difficult, but
these guys have been there from day one and you can see the difference that’s there. Even some of
the old boys… they’re changing… (Project manager)

Some of the packages [subcontractor organisations], they’re potentially not exposed to this for long
enough and we are now in certain areas in a stage where you will have contractors with staff
coming in just for a few days or a few weeks and to change behaviour in short periods like that is
not going to work. I think people have to be repeatedly exposed to the ideas for them to have
insight on how they then change work on site. They experience that change, they feel there’s a
benefit overall and then they adapt, and then that change is… embedded. (Assurance)

Different approaches to influencing the behaviour of different workers was apparent. For workers
who were on site for a long time, there was the opportunity to change their underlying attitudes.
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For workers who were only on site for a short time, it was more appropriate to give the
impression of a strict and safe site, where unsafe behaviour was not tolerated:

… certainly on [name of project]… they’ve got a lot of guys coming in doing one and two
days work and you can’t change those guys’ culture… So the best thing you can do with those
guys is for them to come in through the gate, see your site and think ‘Blimey, this is a well set
up site,’ and… in the two days they’re here you condition their behaviour because they would
stand out like a sore thumb if they weren’t complying and, moreover, other people would say
to them ‘Look, actually here we wear a hard hat.’ (Project director)

Supervisors’ behaviour
Workers were not the only group targeted for behaviour change. Supervisors had attended various
training courses that were seen as essential to the implementation of effective health and safety
practice. Typically, courses were thought to be beneficial:

Everybody that’s been on the course here has said that it makes them think differently about…
how they talk to people… But they’ve all given me really positive feedback about it and it’s
made them think how they’re going to change. (Health and safety manager)

Some supervisors indicated that the training they received had changed their behaviour in terms of
how they communicated with people. Their change in communication style was also thought to
influence the behaviour of the workforce, who were more likely to comply with health and safety
rules and less likely to react aggressively:

… from actually being involved with the… behavioural-based safety training, it just shows you
a different approach and… very rarely we’ll actually come across confrontation if you
approach it properly and if you put them skills into practice that you’ve learnt yourself…
They’re not school children… It’s better to have a conversation… If you can bring some of
them tips into the workforce and everyone sort of plays ‘happy families’, then there’s no
reason for anything to go wrong. (Supervisor)

Years ago they would have just told you to ‘eff off’… but now even the men out in the field
they realise they’re doing wrong and if you’re nice to them they’ll see you’re not… just going
to be reporting them straightaway… it works sort of both ways really – if you’re nice to them
you’ll get a bit of respect back from them as well. (Supervisor)

In addition to changes in their style of communication, supervisors also indicated that they had
changed their approach to health and safety practice on site. For example, some had reassessed
what they thought it was appropriate to ask a worker to do:

… with the training I’ve had now, I’ve different perspectives on it entirely, really… it’s affected
me… but that’s only because of the training and the nature of the job, and the way [contractor
name] want to run it out there. So I’ll adhere to whatever they say and I’ll try and put it
across to the men like that. So I won’t put any man into an unsafe working condition, whereas
you might have done a few years ago. (Supervisor)

Others indicated that training courses have made little difference to them. However, they often
stated that they already had a high level of communication skills. Generally, the workforce was
positive about supervisors’ interactions and, as noted previously, a supervisor would typically be
the first person a worker went to if they had a problem:

I’ve never been one to talk down to anyone anyway, but yeah, it has changed me a little bit. I
mean I’ve been more fun with them, had a bit of laugh with them… it gets their attention a little
bit better. (Supervisor)

Some supervisors indicated that the general working environment, as well the standards set and
maintained at the OP, had influenced their behaviour. Supervisors had reassessed what they thought
of as ‘risk’ and had increased their awareness of health and safety:

So, I mean, coming and joining somebody like [name of contractor], who are probably trend-
setters… I mean they’ve got a strong health and safety culture no doubt… so I’ve had to make
adjustments. (Supervisor)
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… things out there that I saw as low level risk or probably not a health and safety issue at all, on
this Park they are an issue… So it’s certainly increased my level of awareness and I now know that
I’m working to another standard, a different standard, a higher standard… I must say it doesn’t
mean that before I was unsafe, but the standards here are very, very high and I’ve had to make an
adjustment. (Supervisor)

Attitude change was apparent, too, as evidenced by supervisors being less likely to ask someone to do
something which they deemed to be unsafe:

… it was a case of ‘We need to get that done. I’m going to go back to the office now and I’ll come
and see you in the morning.’… I can’t say that I’ve done that very often… but I have done that at
least twice and I would never… do that again. Never. So in that aspect yes, that has changed my
attitude towards health and safety. (Supervisor/Tier 2 manager)

Management
The ODA requirement for contractors to actively engage the workforce led to visible changes in
management behaviour. Managers at all levels were more likely to be seen on site and engage with the
workforce. A number of systems had been implemented to demonstrate that managers were interested in
the views of the workforce and would act on them: 

I keep myself close to the workforce. I speak to them on first name terms. They can see that I care
about their welfare and the standard of health and safety out on site and I’m encouraging them to
tell me what the issues are… we want the constructive criticism. After the first couple of meetings, I
thought there was a little bit of resistance there and they thought I was just paying lip service. When
we went back the next time, we did the ‘You said, we did’ board, and we demonstrated we’d done
something about it, it started to get their trust, and you get people open up then and you start
getting better interaction. And it probably took two or three months to get that, but I think we’re at
the point now where we’ve got that, and the respect. (Project director)

Workers indicated that they felt listened to and that they were more likely to raise concerns because they
knew they would be acted upon. Workers thought that people management was of a high standard, and
they valued being treated as equals:

I must comment that the guys who are actually trying to implement the standards, they’re quite
polite about it. They don’t go and talk to you nasty… (Workers’ focus group)

… the man management, I suppose, in people skills, are quite good to a certain extent. They’re not
too bad really, yeah. Yeah, it’s been alright. (Workers’ focus group)

Successful communication through the C–HIP model
Successful communication is the climactic stage of the C–HIP model. The analysis of interview and
focus group data indicates that, on the whole, workers complied with health and safety rules and
practices. Additionally, accident statistics from the Games indicate that workers were behaving safely
and their safety behaviour was far superior to industry norms. Given this information, according to the
criteria of Conzola & Wogalter,1 the communication systems in place at the OP can be said to have been
effective. However, it is also apparent that there were opportunities to improve the effectiveness of
communication of health and safety information to the workforce. Improvements could have been made
to the attention, comprehension, attitudes and beliefs, and motivation stages.

Overall message transfer
In addition to using the C–HIP model to evaluate communication effectiveness, a number of safety
messages were tracked through the communication system to ensure that specific information was being
successfully communicated. Proactive safety campaigns were identified through discussions with the
ODA Site Communications team. Reactive safety messages were identified through direct observation of
the HS&E Forum. Once these campaigns and messages were identified, they were checked with the
CLM Assurance team and the ODA. The following proactive campaigns were identified: 

• Cold weather working
• Big breakfast
• Summer working
• Working at height
• Wash your hands. 
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The following reactive messages were identified: 

• exclusion zones
• fire hydrants going live
• asset protection
• winter working
• fire safety (vehicle fires). 

Respondents were asked about how they received and passed on information, and about their
familiarity with these campaigns and messages.

Transfer process – cascading messages
Communications were cascaded in similar ways for both proactive campaigns and reactive messages.
Proactive campaigns were planned in advance and could involve SHELT, the ODA Health and Safety
team and the ODA Site Communications team. Campaigns were designed to address broad issues that
spanned Games contractors, and could be pertinent to a particular construction phase (eg the
‘Working at height’ campaign), a specific time of year (eg the ‘Cold weather working’ campaign), or as
a reaction to an analysis of accidents/incidents (eg the ‘Big breakfast’ campaign was initiated in
response to morning accidents, which were attributed to workers not eating breakfast): 

So there’s been particular topics… and they’ve coincided with different parts of the programme,
like the ‘Big build’ or the ‘Big dig’ or the close-out phase. So we’ve really matched time and
schedule milestones with messaging around health and safety as well… you should be able to do
that in any project environment. (CLM)

Reactive campaigns were not planned in advance; rather, they were a reaction to an issue which arose
(eg vehicle fires) or an analysis of accident data:

In the early days… we all got together and we set up the first agendas for the Leadership team
which is SHELT and we gave them sort of the first agendas… to launch on the Park – and
working at height was seen as the number one topic and working around vehicles. So how they
addressed those issues from the early days was one of the first… communications they needed to
get out to all the principal contractors, and from there they pretty much led it, I think, CLM with
the Assurance team… they set the agendas and rolled out a programme or a theme every month
that all the Tier 1s had to… look at and address, and then any incidents that came up were…
analysed and then CLM would… issue out messages as well. (Project director)

The ODA Site Communications team designed a variety of channels (eg posters) for proactive
campaigns. Campaign materials were displayed across the Park and could also be used by contractors:

The Health and Safety team come to us with either an issue or an initiative they want rolled out
and communicated and then it’s our job to suggest what channels they use, or we use; create those
channels and disseminate as well and to measure its effectiveness also… we have posters in the
plazas… and then each individual contractor’s welfare area… or high fall areas where the
workforce will see our various messages. So we have a monthly campaign rolling… changing every
month and there’s various different themes… (Site Communications team)

The campaign materials were passed from CLM to Tier 1 contractors via email and the intranet
system, and contractors were instructed to disseminate them:

… whenever there’s a big campaign that’s coming up, we’ll get communication via CLM… it’ll
have loads of information for a stand-down and then there’ll be some guidance on how they want
that stand-down delivered and they normally suggest that we stop the site for half an hour, get all
the guys in… basically deliver it and then… get some Q&A going, a bit of engagement and
feedback… It’s normally once every two months or once every three months… There’s only been
about three or four, so probably one a quarter, something like that. But they are good. (Project
director)

Cold weather working, we get a communication… from the CLM project manager’s
communication… electronically. So we… have a look at it and… we get it out to our supervisors
to get it briefed out, and if we have a stand-down then we bring that up as well… (Project
manager)
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SHELT communicated with Tier 1 contractors via project/contractor directors:

SHELT… happens every month whereby the main Board director from each of the Tier 1s…
meets… along with the ODA and they come up with initiatives and… challenges and things to
be looked at, improvements that need to be made… My director goes… and he gives me the
feedback and then I bring that feedback into this PLT. (Project director)

However, most communication was co-ordinated via the CLM Assurance team, who passed on
pertinent information (eg safety alerts) and ran the HS&E Forum:

I suppose a lot of the communication for the 2012 project comes through CLM… so we act as a
conduit for sort of key communications to the forum; we would co-ordinate the bulletins; any
sort of safety alerts or information notes would all come through us for the Park. (Assurance)

The things that we do Park-wide are if there’s any particular campaigns or any particular stand-
down… There’s a few toolbox talks and safety alerts which will go up, you know, on notice
boards or posters that we’d introduce… Individual sort of one-on-one communication would be
down to the principal contractor… The only thing… over and above that we stipulate is project-
wide stand-downs… We did one recently… coming back after Christmas… we’d write a…
general notice and guidance for a stand-down… we’d expect the project leader to go and speak
to everyone as a group… (Assurance)

Once information was received by the Tier 1 contractor, it was their responsibility to communicate
it to their subcontractors and workforce. A similar approach appeared to be taken on most sites.
Typically, information came to sites from SHELT, via the project director; the HS&E Forum,
attended by the project manager, health and safety manager, and sometimes the project director;
electronically, via the intranet systems; and through informal one-to-one conversations, eg during
site visits:

Directly through the… Forum, and I’ll take the information away with me; or it comes through
a communication through the client… There’s a mechanism for communications to come
through and quite often those kind of campaigns come through like that or actually instructions.
We’ll get an instruction to do XYZ in relation to safety. (Project director)

The Forum is much more widely attended than SHELT… there might be 100 people… project
managers and project directors. I tend to go if I can, but not many of the venue directors go and
it tends to be sort of the more middle management people that go… That’s a good forum for
sharing information and we do stuff every month… We talked at the last forum about worker
engagement and the behavioural training… and the reason why we’re doing that… Topics are
brought to the forum and the forum is kept quite lively actually by introducing new topics each
month that people talk about and share… in a much broader way perhaps than SHELT does… I
think it’s worked very well and it engages more with… some of the more… influential people
that deal perhaps more directly with the workforce. (Project director)

It was mandated that some messages had to be disseminated to the workforce (eg proactive
campaigns); for others, managers had the discretion to pass a message on, depending on what they
had communicated previously and if it was relevant to their site:

… if I look at fire safety, we already had that message out there and we’d already worked hard
in terms of making sure we got… up to speed… and that became a recent issue more widely for
the Olympic Park – two vehicle fires. So we’d already had that message, but we did talk about
that at certain forums, but we didn’t make it a site-wide issue. (Health and safety manager)

Information typically followed a similar communication path. For Park-wide campaigns, a stand-
down could be stipulated to be conducted by the Tier 1 contractor:

I get all this information by email, but as far as taking it forward it went out on posters and then
we’ve had some stand-downs where we’ve stopped the job and called everybody in… We certainly
had one on working at height, which I gave a talk on. (Tier 1 works manager)

Tier 1 contractors also communicated health and safety information directly to the workforce, for
example via site inductions and toolbox talks, but typically information cascaded through the
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subcontractor tiers, who then passed on the information to the workforce. This may have started
with the Board, from where it was passed down through various meetings, through the subcontractor
tiers to the site supervisors, who then passed it onto the workforce in the form of daily activity
briefings (DABs) or toolbox talks:

Our main Board director attends a SHELT meeting with all the other venue main Board
directors… He then feeds information to me. I then feed it through our PLT… and then from
there it then goes down to the supervisors and then we have daily… meetings with the
supervisors, feed it down to the supervisors, and then they feed it down to the workforce via
the… daily activity briefing. (Project director)

We have Project Leadership team meetings, which is the very top. So we have our senior managers
and directors of our Tier 2 contractors coming monthly to meet with us and we talk about health
and safety, occupational safety, fire, security, everything that comes under the health and safety
bracket and then that filters all the way down… (Health and safety manager)

Alternatively, information could be passed directly from a Tier 1 manager to supervisors, who would
the brief the workforce:

Our health and safety manager… does a variety of things… a daily… meeting with the
supervisors, where she’ll issue any poster campaigns or any initiatives that are coming up. (Project
director)

Supervisors communicated with the workforce at daily briefings and, less frequently, through toolbox
talks:

From handouts, our monthly meetings and weekly meetings. Verbally, as well, and handouts, and
then obviously we do discuss them. You know, slips, trips and falls or working at heights. It’s
always handouts. It goes to… pigeon-holes… and then we discuss it. (Supervisor)

We had toolbox talks, actually, and it came down to me from the project manager… discussed on
site and… we have our… meetings… they relay anything which they think is necessary, anything
that’s coming up, any training. It’s primarily word of mouth, but… there’s a system in place.
(Foreman)

Potential problems
Some respondents were concerned about how effective this system was in ensuring that information
was getting to the workforce. The volume of information could potentially be problematic and it was
not always certain if information was being successfully communicated through subcontractor tiers
and supervisors:

There’s initiative, initiative, initiative, initiative, so you’ve forgotten about the first one by the time
you’re on the next one… You can’t remember everything at the same time. So… you try to focus
it. Like, when it gets to winter, you think about those particular issues about working in the
winter or in the summer and the heat, or if they’re all working indoors or at height… it can leave
you a bit bewildered in terms of all these different things happening. (Project director)

Tier 2s are the ones we place orders with… Now some of those… will then sub-let their package
again. So they’ll have Tier 3s in effect… they can’t do it all themselves… so that’s probably where
the biggest challenge is – making sure that the message gets diluted not only to them, but through
their supply chain… because I think they’ve got Tier 4s as well. So they’ve sub-let it and then sub-
let and then sub-let it, so that’s the biggest challenge. (Project director)

To ensure that messages were communicated effectively to the workforce, both the Assurance team
and contractors had paper systems in place, and verbally checked with the workforce to see if they
had been briefed on particular subjects:

I think we try and influence contractors in terms of messaging rather than us do it direct. So I
think the primacy here and the accountability is with the Tier 1 contractors, whereas our job is to
recognise where a key message is required and then encourage the contractors to give a consistent
message so we get this across the Park… and checking on ‘Did this message get communicated
and is it shared out?’ (Assurance)
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So there’s kind of about five levels there where it trickles through down to the workforce. But if
one of those intermediates is not effective, then it doesn’t get down to the workforce, which is a
major problem. So to try and make sure that’s effective, both myself and the project manager will
go and sit on some of the DABs from time to time to make sure that the right message is getting
down to the right level, because I think that’s probably the biggest challenge on here – making
sure that information percolates down to the workforce. Because if it just stays at supervisor
[level], it’s not going to be anywhere near as powerful as what it needs to be. The workforce need
to know about it because they’re doing the physical work, not the supervisors. (Project director)

Is the message getting through?
Through interviews with various levels of management and the focus groups held with workers, it
was possible to check if information was successfully cascading through the supply chain via
supervisors, and ultimately being received by the workforce. In each interview and focus group,
respondents were asked to indicate which of the proactive campaigns and reactive messages they were
aware of.

Workers were familiar with reactive safety campaigns, particularly recent ones. Not surprisingly, they
were unaware of campaigns which had occurred prior to them starting work at the OP. The majority
were familiar with the posters associated with each campaign and had frequently received additional
information about them through other channels.

The following quotes – from a Tier 1 contractor, a subcontractor manager and the workforce on a
single site – illustrate awareness of and reactions to the ‘Big breakfast’ campaign:

The ‘Big breakfast’ one was quite a good one… We wanted to get people eating breakfast in the
morning. Most of the guys… come to work and they’ll probably have a cup of tea or coffee on
their way to work, they’ll work to about 10 o’clock and then go and have a fry up… We offered
them all free porridge… from 7 till 7.30… before you go to work and fruit and fruit bars, which
some people took… It was mostly the staff who took up, but not the actual workforce. (Project
manager)

… the nutrition thing, which I think was a really good idea… they actually done a nutrition thing
because not everyone’s eating first thing in the morning because you miss your breakfast first
thing in the morning if you’re getting up early… We bought some nutrition bars and some more
stuff in the morning so they could have breakfast in the morning and then go out to work… I
thought that was a great idea… And here they sat them down so they could have a breakfast in
the morning while we were doing our additional briefing… So you’ve had a good sort of start
already… A lot of companies don’t care… You know, it’s not their headache, is it? But they’ve
taken it on themselves to come and do this… (Tier 2 manager)

Actually in all fairness… they did give us porridge in the morning there at one stage and some nice
bars… (Workers’ focus group)

In this instance, it can be seen that the campaign was successfully transferred through the OP to the
workforce.

There was evidence that reactive health and safety messages were being successfully transferred
through the contractor tiers to the workforce. On the whole, workers were aware of the recent health
and safety issues and it was possible to see information cascading through the contractor tiers. For the
winter working reactive messages, a clear example of effective message transfer was observed. The
message went out from the HS&E Forum – presentations were given by contractors about their good
practice for cold weather working. This was briefed to the workforce; a fact that was confirmed
directly in focus groups. At the next HS&E Forum, a Park Health representative indicated that a
worker had successfully spotted the early signs of hypothermia in a colleague and had obtained
medical assistance.

The system was not perfect and sometimes messages did not get through. The following quotes are
from the same focus group:

Stanley knives – they’ve had, like, warnings round site they have to be spring-loaded, so that if
you do slip, the spring’s meant to bring it in before you do any serious damage to yourself. And
there’s been toolbox talks on where to get them and stuff like that. (Workers’ focus group)
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This morning I found out that they’ve banned the Stanley knives, and I’ve been using the same
knife… since I started here in October… My mate, he gave me a heads-up this morning about it
and he said ‘Oh, they’re banned. You should get a yellow card’ and all that having a laugh and I
was, like, ‘What are you talking about?’ and he said ‘[contractor name] have banned them’… and
I said ‘Well I haven’t been told anything by a manager…’ (Workers’ focus group)

Change in behaviour?
Respondents were also asked if campaigns and messages had resulted in behavioural changes. For
some respondents, there was clear evidence of change. However, it should be noted that this does not
necessarily mean that these campaigns were more successful; it may simply be that they were easier to
observe or measure:

I suppose one thing we did notice is that we always have… we have buried services… we had line
walkers for utilities that would walk across any site with the principal contractor, and identify
things which weren’t right with the utility corridors. So if they were loaded with things that they
shouldn’t have been, or if they’re not marked, then… it’s a bit of an indicator that… the level of
severity had seemed to dip after a campaign. (Assurance)

It was not always possible to specify which particular campaign or message had made a difference,
but generally safety behaviour had improved:

There’s a heightened awareness… if there’s a campaign… then that won’t necessarily maintain the
same level of vigilance going forward, because you’re on to the next campaign then, so then the
emphasis switches slightly. But I certainly think overall, in time, there’s improvement in
performance and understanding and awareness. (Project director)

For some campaigns, workers indicated that their behaviour had not changed and the reason given
for this was that they already behaved appropriately in the first place. For example, the ‘Wash your
hands’ campaign was seen as ‘common sense’, and workers did not feel they needed to be told what
to do.

Overall
Health and safety messages were successfully tracked through the OP. It was possible to identify
proactive campaigns and reactive health and safety messages, and follow these from the ODA/CLM
through to the Tier 1 contractors and subcontractor tiers to the workforce. It is also apparent that
these campaigns and messages influenced the behaviour of the workforce. Changes were identified by
the Assurance team, contractors and the workers themselves. Occasionally, the system failed and
messages did not get through, but typically the system was efficient and effective.

Meeting research aims 1 and 2
The process of both formal and informal communication at the OP was found to be efficient.
Communication was not unidirectional – contractors communicated frequently with each other and
the workforce was engaged and encouraged to highlight health and safety issues. This was facilitated
by the ODA/CLM, who pushed workforce engagement and the development of informal networks
across the OP.

Research aims 1 and 2 have been successfully addressed in this research through the use of the C–HIP
model and tracking specific messages across the OP. The effectiveness of the communication process
in terms of impact on workers has also been determined.

Research aim 1 – Process of health and safety communication
The process of health and safety communication has been assessed by tracking specific messages
through the OP and the use of the C–HIP model, with the source and channel stages being most
relevant to this research aim. This shows information travelling in a variety of directions, from the
ODA/CLM down, from the workforce up, and between different contractors at the Park. It is
apparent that efforts had been made to use the knowledge of all parties involved in the construction
programme – sources of information were ‘bottom–up’ as well as ‘top–down’. This engagement of the
workforce reflects recommendations made by Cameron et al.30

Source
Health and safety messages originated from a variety of sources at the OP (ODA, CLM, Tier 1
contractors, subcontractors, the HSE, workers, supervisors, and health and safety managers). Some
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strategic and leadership sources had been deliberately blurred to encourage ‘buy in’ of all parties
across the Park and workers frequently did not know where information originated.

For workers, the key individual sources of information were supervisors and health and safety
managers. Workers received much of their health and safety information from these sources. It was
essential, therefore, that they were seen as credible and had a high level of competence in terms of
knowledge and communication skills. Source competence is a necessity for communication to
progress to the next stage. These findings support the need for credible sources, as discussed by
Conzola & Wogalter.1 The ODA had an objective to develop highly competent supervisors; data
support the notion that this had been achieved. The importance of supervisors as a source of
information reflects the pertinent literature, such as Zohar,35 where the role of supervisors in relation
to the health and safety of the workforce is emphasised. 

The need for worker feedback has been discussed by Lingard & Rowlinson.31 Workers at the OP
were a vital source of health and safety information, and the identification of workers as a source is
a positive sign that worker engagement was successful.

Channel
Many communication channels were identified. Various standards were in place to ensure that
appropriate levels of health and safety were maintained. Meetings were used as a means of
developing strategy, providing leadership and disseminating good practice and health and safety
messages. Many meetings allowed contractors and subcontractors to learn from each other and co-
ordinate their activities. Workers’ forums were used to engage the workforce and obtain information
about areas in need of change or improvement. Briefings were used to inform workers of health and
safety messages. Various forms were used. When workers first arrived on site, they received
information about the Park and site where they would be working in the form of inductions. On a
daily basis, they would be briefed about their tasks and the associated health and safety risks.
Periodically, they would receive information about site-wide campaigns in the form of site stand-
downs. Various forms of training were carried out. Toolbox talks, typically provided by supervisors,
were the most frequent form of training given to workers. They addressed either risks relevant to the
job being undertaken or universal talks which were cascaded from ODA/CLM or the Tier 1
contractor. Behavioural safety training courses were used to comply with ODA requirements to get
workers to think more deeply about the consequences an accident would have for their family,
friends and colleagues. Supervisors’ training addressed the need for supervisors to be knowledgeable
about health and safety, and also able to deliver messages effectively. Documents used to convey
health and safety information included: 

• method statements
• risk assessments
• permits
• near-miss cards. 

Rewards and awards were used to encourage safe behaviour, while warnings (both formal and
informal) were used to discourage unsafe behaviour. Super-channels encompassed programmes or
multiple channels. Behavioural safety and worker engagement programmes were observed, with a
wide range of channels used within them. Supervisors were both a source and channel of
information. They were a major conduit for information and workers would generally talk to their
supervisor first if they had a problem on site. Much of the communication that took place at the OP
was verbal and face-to-face. Workers had a preference for this type of communication.

The use of multiple channels is likely to have made communication at the OP more effective, which
is in line with recommendations made by Glendon & McKenna,29 who suggest that organisations
need to reinforce important messages through organisational initiatives and training. In other words,
employing worker engagement and behavioural safety programmes, and multiple channels, makes
messages more effective. Improvements in knowledge distribution and acquisition, brought about by
behavioural and worker engagement initiatives, are also more likely.30

Message transfer
The tracking of specific campaigns and messages across the OP allowed the process of
communication – the cascade of information from the ODA/CLM to the workforce – to be revealed.
Proactive safety campaigns and reactive messages were successfully tracked. Messages and
campaigns were well communicated, but examples were found of workers who had not received

62 Cheyne, Hartley, Gibb and Finneran



relevant information. Potentially, the communication chain between the ODA/CLM and the
workforce could have failed at various points, but generally the system worked well, as evidenced
by workers’ knowledge of relevant information. The additional test of communication transfer
demonstrates that the processes in place at the OP were effective. However, awareness of
information alone does not necessarily result in improved performance.28 Therefore, evaluating the
impact on the workforce using the C–HIP model’s receiver stages is essential to understand the
potential to change worker behaviour.

Research aim 2 – Impact on workers’ behaviours
The impact of health and safety messages can be discussed in terms of the receiver stages of the
C–HIP model.

Attention
Some channels were better than others at attracting and maintaining the attention of the
workforce. Typically, verbal communication was preferred, ideally supported by visual
information. As such, workers frequently expressed a preference for toolbox talks and daily
briefings. However, some forms of verbal communication were disliked because of their repetitive
nature. Inductions and repeatedly having the same talks or training were likely to lead to a loss of
attention. A number of factors were identified which improved attention maintenance. For
example, for longer training sessions, smaller groups were better because they allowed for more
interaction. A number of problems with particular channels were identified at this stage. Visual
channels, such as posters, did not attract attention easily and habituation set in when workers
heard the same messages repeated in the same format. This was particularly true of site
inductions. This habituation, or the inability of a channel to capture attention, is predictable and
in line with Conzola & Wogalter’s1 suggestions for the causes of attention loss. Lengthy method
statements could also be problematic: the longer the statement, the less likely it is to be read.
While there was scope for improvement at this stage, message transfer was successful. This may
have been because of the high volume of communication, frequently reinforced through various
channels, and the high volume of informal communication. This is confirmed by the work of
Lee,24 who indicates that organisations with high levels of communication between various levels,
as well as more informal communication channels, are more effective. At the OP, the failure or
ineffectiveness of some channels was insured against by presenting the same message in different
ways.

Comprehension
In general, workers at the OP did not find health and safety information difficult to understand.
However, there were problems at the comprehension stage. Although workers typically
understood the content of a message (eg to wear safety glasses), they frequently did not
understand why rules or initiatives were implemented. If workers had a better understanding as to
why initiatives or rules were changed, communication at this stage would have been more
effective. An additional problem for some groups was an inability to understand English.
Strategies had been developed to aid communication. However, some respondents felt that the
strategies had not been fully effective, and were concerned for the safety of people who were not
able to fully understand the behaviour required of them and the risks they faced. The use of
pictorial information to help improve communication with people who have little or no
understanding of English is in line with Conzola & Wogalter’s1 proposition that this aids
comprehension. Additionally, sometimes there was too much information to take in at one time,
and differences in the terminology that contractors used for similar systems caused confusion.
Overall, communication at this stage was effective; workers typically understood the pertinent
health and safety rules and practices for their site, eg the use of gloves and glasses. Improvements
could have been made by concentrating more effort on communicating why rules were
implemented. Because of other initiatives implemented at the OP, such as the frequent observation
of workers by a relatively high number of supervisors, the lack of understanding as to why rules
were implemented was not problematic, ie people still maintained safe behaviour. However, if the
observation of workers had not been so prevalent, it is likely that workers would not have
complied with the rules.

Attitudes and beliefs
On the whole, workers held positive attitudes and beliefs about health and safety, valued working
in a safe environment, and believed that management genuinely cared about their health and
safety. However, a number of attitudes and beliefs were encountered which ran counter to the
health and safety requirements at the OP. There was a perception that health and safety rules
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were strict and not applied with ‘common sense’. Sometimes rules needed to adapt to the
circumstances and this was sometimes difficult, eg wearing gloves for fiddly tasks that required
manual dexterity. PPE was a problem area and there were widely held beliefs that it was not always
necessary, could be dangerous in some circumstances (eg glasses steaming up), and might even be
harmful (eg gloves causing dermatitis). Communication is be deemed to have been successful at this
stage because the majority of people at the OP displayed positive attitudes to health and safety. In line
with Conzola & Wogalter,1 communication would have been more successful at this stage if inhibiting
beliefs and attitudes had been addressed. Under different circumstances, akin to the comprehension
stage, these beliefs and attitudes could have resulted in non-compliance. Arguably, because these
attitudes and beliefs had not been addressed, if other supporting systems (eg disciplinary procedures)
had not been in place, the end result could have been unsafe behaviour. 

Motivation and behaviour
Workers were motivated to behave safely. This may help explain the low accident frequency rate
(AFR) at the OP. Various factors were apparent that motivated workers to behave safely. Positively,
this included a desire not to get hurt and to keep colleagues safe. Workers were also motivated out of
fear of losing their jobs and were aware that they were more likely to be observed at the OP, which
increased their motivation to behave safely. Potential motivators for unsafe behaviour were also
found, including the discomfort of PPE and the time taken to obtain permits. These extent to which
these factors had an impact varied between individuals, but typically the desired outcome of safe
behaviour was achieved. Additionally, some workers were said to have improved their safety
behaviour over time. A desirable behaviour which was influenced was workers’ levels of
communication – as they developed trust with management, they became more communicative. 

Overall, workers at the OP tended to behave safely. Therefore, according to the criterion of Conzola
& Wogalter,1 communication at the OP can be deemed to have been effective in terms of influencing
worker behaviour. Certainly, compared to the construction industry as a whole, the influence on
worker behaviour and the overall safety record was outstanding. However, the use of the C–HIP
model shows that the communication process could have been improved further by: 

• choosing appropriate communication sources that attracted and maintained worker attention
• improving comprehension of the underlying reasons for initiatives
• addressing any attitudes and beliefs that opposed safe behaviour
• eliminating any motivators for unsafe behaviour.

This research has shown that Conzola & Wogalter’s1 model provides a general framework for
understanding the communication processes at the OP. However, the use of multiple messages
addresses a wide range of individuals with different attitudes, beliefs and motivations, and adds a
layer of complexity to the understanding of communication in this context. It is apparent that
behaviour can be influenced even if attitudes and beliefs do not correlate with a health and safety
message, or if workers do not completely understand why a practice is being implemented.

Overall, the communication process at the OP was effective. Messages were successfully transferred
through many organisations to the workforce. This was clearly demonstrated by the tracking of
specific messages that originated with the ODA/CLM and were passed onto the workforce. In terms
of the C–HIP model, this shows that the process was effective in terms of messages successfully
passing from sender to receiver.

The data support positive changes in workers’ awareness, attitudes and beliefs about health and
safety. Moreover, behavioural changes to this effect were observed by managers and supervisors.
Workers were generally positive about health and safety at the OP, and their frustrations did not
relate to the ODA/CLM and Tier 1 contractors’ underlying intentions for health and safety, but to the
implementation of rules and practices.

Research aim 3 – Sharing good practice between OP contractors

Aim 3 – The extent to which Olympic Park contractors learn from each other’s implementation of
initiatives. Specifically, is good practice shared between the range of contractors on site?

If somebody’s got a good idea, we’ll use it as research, I think, rather than crib it. But… if
somebody’s got something out there that we’ve not done, we’re quite happy to pinch it and use it
ourselves. (Project manager)
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Respondents were asked about the learning that had occurred at the OP. This initiated discussions
which covered a variety of learning and good practice transfer. A broad range of sources and channels
was discussed. It was apparent that contractors did not just learn from other contractors, but from the
client, delivery partner, subcontractor tiers and workers. Formal systems were produced to facilitate
contractor learning and extensive informal networks were developed between contractors across the
OP. There was evidence of knowledge transfer at all hierarchical levels and in all directions:

… they learn from us and we learn from them… it happens at many levels… sort of almost by
instinct now, which has been good. (ODA)

For simplicity of comprehension, our discussion of good practice transfer is divided into a number of
transfer categories: 

• across the Park (between Tier 1 contractors)
• downward cascade (from the ODA/CLM or Tier 1 contractors to lower-tier contractors and the

workforce)
• bottom–up (from workers or subcontractors to the higher tiers)
• collaborative good practice (developed by a number of workers, subcontractors, Tier 1 contractors,

or the ODA and CLM working together)
• informal good practice.

It is important to note that good practice transfer took place in the context of a structure and
environment established by the ODA/CLM. This section, therefore, starts with a brief overview of this
context in terms of setting standards and functions that supported good practice transfer (for a more
comprehensive overview of facilitating and enabling factors, see page 81 and Appendix 4).

Setting standards and facilitating good practice

I think it’s in the process; the way it’s been set up has helped the health and safety issues right
through the Park… (Supervisor)

The ODA developed the HS&E standard, which all Tier 1 contractors were obliged to sign up to. This
outlined acceptable practice and appropriate behaviour in relation to a variety of activities that
contractors were expected to undertake. However, because Tier 1 contractors differed in size and
background, their initial alignment to this predetermined standard varied. All contractors were given a
level of autonomy to develop systems in line with their existing organisational culture:

There’s a common theme throughout the Park… I think it’s the common theme from the ODA, the
common sort of health and safety thing from everybody; and from all the visits I’ve done,
everybody is working on the same playing field… (Health and safety manager)

The ODA/CLM provided assistance and support to help contractors reach the required standards. For
example, Tier 1 contractors took different approaches to meeting the requirement of developing a
behavioural safety programme. An example was given of a Tier 1 contractor who did not have a
behavioural safety programme. The contractor was encouraged to liaise with other Tier 1 contractors
to see what systems were already in place and then develop their own programme from what they had
seen:

[Contractor name] said ‘We haven’t got one.’ We said ‘Well, you’ve got to have one… why don’t
you go to these companies… and find out what they’re doing…’, and we sent them to three
different places… they decided to develop their own learning lessons from those three. (ODA)

The development of good practice and the communication of it was encouraged and facilitated further,
in a number of ways, by the ODA/CLM, as well by the Assurance team within CLM.

The HS&E standard informed contractors that there had to be a communications strategy to inform
all site personnel of key issues and lessons learnt from the site. Contractors had to arrange regular
meetings with their supply chain and subcontractors. As a result of these meetings, knowledge was
transferred between contractors and subcontractors in both directions. 

Common and visual standards were developed collaboratively over time. These could be instigated in a
number of ways, but their development was facilitated by the ODA/CLM through mechanisms such
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as SHELT. The common and visual standards were disseminated via a number of CLM (including
the Assurance team) and Tier 1 channels. Both were deemed to be a useful means of improving
practice:

I think the way we’ve used the common standards and the visual standards… some of these
things have just been picked up on because they’re straightforward, simple, common sense, and
can be replicated quite easily. (CLM)

Contractors at all levels were expected to adhere to the common standards developed on the Park.
As a result, most of the Tier 1 contractors had strict requirements for their subcontractors. The
subcontractors had to change their way of work to fit in with methods at the OP. Tier 1s openly
enforced the prescribed methods on the lower tiers. The effects were generally positive and
subcontractors stated that they would use what they learned at the Park on their next job:

I think what CLM have done, and the Assurance team, is they’ve produced some good
documents in terms of minimum standards… I think there’s about 40 common standards and
also visual common standards again for supervisors – so what’s accepted and what’s not. So that
helps that everybody across the Park then is working off a level playing field. Whether they’re
achieving above the line or below the line, there is a line there that they should be moving
towards. (Project manager)

The CLM Assurance team acted as a formal and informal channel of knowledge transfer across the
Park:

What we’ve tried to do is take the best out of each contractor that’s working there, take bits
from them and have sort of looked to spread that across the whole of the project, which again is
slightly different to what you’d normally do. (Assurance)

The Assurance team chaired and facilitated the Forum meetings, audited sites and communicated
health and safety information. Additionally, because of their presence on site, they developed close
working relationships with contractors. As such, if there were issues that needed attention or if
contractors specifically asked them about an issue, they could make suggestions based on what they
had seen on other sites. The Assurance team could also informally put contractors in contact with
each other so that their knowledge could be mutually beneficial: 

… we act as a go-between and say ‘Well, this is what they’re doing but, you know, to be honest,
it’s better speaking with that contractor,’ and we just put them in touch with each other and
finding out for themselves. (Assurance)

Good practice transfer between Tier 1 contractors
Many channels of good practice transfer between Tier 1 contractors were identified. As mentioned
above, some were formally facilitated by the ODA/CLM. Respondents were aware of multiple
channels through which good practice was transferred:

Well, we get the notices from other contracts if there’s been any incidents… I get the information
from the other contracts through the Forum and through these Leadership team meetings –
PLTs… Every project comes together and we talk about and discuss issues going on around the
Park. So we get a lot of that information… (Project manager)

It would typically be at the forum or SHELT or Project Leadership team… cross-venue visits are
working well because they’re just seeing how other people are dealing with something that
they’re wrestling with… (CLM)

Two key meetings were frequently mentioned as a means of Tier 1 contractors learning from each
other: SHELT and the HS&E Forum. SHELT was attended by project directors and ODA/CLM
representatives. SHELT was seen as a credible source of information, while its members were
regarded as leaders with a genuine desire to improve health and safety:

… it’s not just peer pressure… there’s desire… to improve safety and… that is driven from the
top and I think that’s worked very well… the fact that we have got… these different sort of
teams in place… has helped enormously. (Project manager)
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SHELT monthly meeting provided a leadership function for the OP; issues were discussed and
appropriate actions were decided on, eg the development of common standards. Once appropriate
actions were agreed, they were implemented across the Park. This allowed quick action to be taken when
issues where identified or incidents occurred. The Assurance team reported at SHELT and provided
updates on current trends. In addition, project directors who sat on SHELT were able to raise pertinent
issues. This allowed a co-ordinated response to be developed, which was then rolled out across the Park.
Depending on the issue, different channels were used to provide the most appropriate response:*

We do have representation on SHELT… So that’s representation from the whole Park… We get
feedback on common issues, common campaigns, common best practice approaches. (Health and
safety manager)

The HS&E Forum, attended by project managers, health and safety managers and ODA/CLM
representatives, was also frequently mentioned as a means of enabling information to be cascaded. This
meeting also gave contractors from across the OP the opportunity to discuss any issues they had and to
outline their good practice: 

I meet with other project managers on a regular basis to look at health and safety and we compare
our performance… You’re getting all these… comparators and discussions with your peers about
how well you’re performing and if there is an incident… we go to these meetings and we talk about
it. (Project manager)

Not all of the information provided at the Forum was relevant to all contractors, but there was an
expectation that if it was pertinent it would be acted upon. This was not necessarily audited, but
respondents did mention that peer pressure would influence them. It was perceived to be shameful to
report on an incident which could have been preventable based on lessons learnt from a previous
incident discussed at the Forum:

… there is an expectation that we take it away and do something with it. CLM are not holding our
hand and saying… ‘Tell me what you’ve done about it.’… I think there’s an understanding now that
if something’s been proposed and you decide that you don’t want to implement it, or you choose to
ignore it, if it’s a worthwhile proposal, it’s almost shameful not to and it’s almost irresponsible not to
listen to your peers telling you that there’s a problem with something and you’re not going to do
anything about it… (Health and safety manager)

Respondents indicated that they learnt from other contractors and adapted good practice to their own
site:

… there’s always a ‘lessons learnt’ phase in there. So if there’s been any serious accidents, the teams
that have had the accidents will basically get up and brief us on what the causes were, what they’ve
done, how they’ve dealt with it, what they’re doing moving forward, and sometimes you can pluck
some good ideas out of there… then you can look at how you can alter them and adapt them to suit
your own team. (Health and safety manager)

Information sharing was initially difficult, but contractors’ willingness to share information was said to
have improved over time. This is not surprising, given the competitive context in which contractors
typically work:

I think one thing that Tier 1s have learnt over the time of this is there’s no… political boundaries in
safety, so they’re quite willing… especially as the objective is for everyone not to get hurt and people
are learning on that basis. There’s no cost associated with it… (Assurance)

It was also noted by a small number of participants that sharing information could sometimes be
negative in terms of contractors using it as an opportunity to criticise each other. However, the sharing of
information was generally perceived positively.

Site visits were also mentioned frequently. They gave people (typically, health and safety managers and
senior managers) the opportunity to visit other OP projects, look for good practice and suggest areas for
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improvement. It was apparent that contractors observed other contractors’ good practice and then
adapted it for use on their own sites:

… a few of us here… go to other venues to do site visits and also… look into what we could pinch
off of them that would work here… there have been a few things that we’ve discussed. It might just
be a cross-venue visit where they come in and give some recommendations, or it might be an
initiative that they’re using that we say ‘Well actually, we’d like to use that.’ (Health and safety
manager)

We do cross-venue SHELT visits whereby each project hosts all the other Tier 1s from the other
projects for a day… they’ve been really good because… we go to everyone’s job and we see how
other jobs are going and we pick up things what they’re doing maybe better than us and likewise
they’ve picked up some things we’ve done better than them… there’s always going to be constructive
criticism and there’s positives. (Project director)

This good practice and health and safety information could then be disseminated by Tier 1 contractors
to lower-tier contractors:

They gave us a report on their work, on their health and safety… that we could disseminate round
to our people… We have what we call a principals’ meeting once a month and all the directors of all
the companies who are working on our job come to the meeting and [name of project director]
asked me to go in there and do a presentation on what I saw… (Health and safety manager)

A number of subcontractors and workers worked on a number of projects. This enabled them to take
the good practice they had learnt on one project and transfer it to the next. Sometimes this was then
adopted by the Tier 1 contractor:

I think a lot of them have used a similar supply chain… by using the same supply chain they’ve had
a bottom–up effect as well… [name of subcontractor], they’ve worked on a number of different
projects, so they can bring their influence to bear as a Tier 2, which has been quite powerful… if
you get the supply chain right, it makes it a lot easier to drive through a lot of these initiatives and
these processes… (CLM)

… there’s all different levels to it really and a lot of the workforce obviously move from project to
project. (CLM)

Because of the staggered nature of project start times, contractors who were new to the OP were
encouraged to learn from contractors who had already had time to meet expected standards of practice: 

New Tier 1 contractors were encouraged to learn from contractors who were part way through their
project and had developed systems to adhere to expected standards of good practice. (CLM)

This went beyond Tier 1 contractor learning, as PLTs (including lower-tier managers) were included in
initiatives to pass on good practice:

… when a new contractor came on board like [name of venue], not only did the SHELT directors
talk, but the PLTs went to each other’s areas and were able to share best practice. So by making it
non-competitive – because contractors are normally quite competitive – you ended up with this
much more supportive network… it forces much faster learning. (CLM)

Alerts came from a number of sources in response to accidents, but it was apparent that contractors
were sharing this information with each other. This did not always relate to an incident at the OP, but
could have happened anywhere within an organisation. This information was passed onto other
contractors on the Park:

One thing we do have as well – any accidents in the industry we tend to get immediate
notification of that from whichever contractor it is. (Tier 2 manager)

Numerous examples of good practice transfer were cited and it was not always possible to determine
where a good idea, which was then adopted by other contractors, had come from. However, there
was evidence of reciprocal learning, ie contractors using each other’s initiatives to deal with the same
issues. In the example quoted below, two contractors were attempting to reduce the number of
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manual handling injuries: one developed a poster/training initiative, the other a warm up/exercise
session. Each contractor then took up the other’s initiative:

… we came up with a… manual handling… poster saying what things weighed and how to lift
things safely… We made it into a bit of fun. We… covered up the weight and said to the guys
‘How much do you think that weighs?’… and that was a bit interactive and a bit of fun… [name
of contractor] saw that and… badged it up with their own company logo and the guy actually won
an award internally for it, which is great, it’s brilliant. [Name of contractor]… did a thing called
‘stretch and flex’ in the mornings… we tailored it the same way they tailored some of our stuff. So
there’s a lot of knowledge sharing and rightly so. You know, none of these ideas are patented and
we all want to get home safely… (Project director)

Downward cascade of good practice
Good practice cascaded down through the subcontractor tiers via a number of channels (as discussed
under ‘Channel’ – see page 31). Sources of good practice included ODA/CLM and Tier 1 contractors.
A variety of meetings were held at each site, but the PLT meeting was possibly the most important.
This enabled information about good practice to be communicated and, in terms of the accepted
practice for lower-tier contractors, standards to be established. The use of briefings to communicate
expected behaviour has already been discussed. However, it is helpful to highlight the use of DABs,
since this channel was perceived as effective and influential by both managers and workers. Arguably,
it is worth noting that many of the channels used to transfer good practice are also examples of good
practice in terms of effective communication:

The daily briefings – excellent idea. I hadn’t come across that too often before, but that’s spot on.
Bringing the method statement and risk assessments to the workplace and having them exposed
doesn’t cost you a penny, apart from some folders… I’d always bring that to another work
environment. (Tier 2 project manager)

Tier 1 contractors attempted to influence subcontractors and personnel in various ways, and used a
number of mechanisms to do this. Some were prescribed by the ODA/CLM, such as the need for a
behavioural safety programme:

It’s a different type of safety talk and one that I enjoy doing… I still get enjoyment out of… seeing
the reaction on the men’s faces and what they think of it at the end of it… again, something I
would never have been involved with before as a subcontractor type… (Tier 2 manager)

Other mechanisms were a response to a perceived need for improvement among subcontractors, such
as producing method statements, as well as developing subcontractor personnel over a sustained period
of time:

We want [a] consistent supply of operatives so that we can take them on the journey… and they
get behavioural-based safety training, they get the induction, they’ll get in-house small tools
training, harness training, working at height, MEWPs [mobile elevating work platforms]… Loads
and loads of stuff that happens here which enhances them and their suppliers’ competent
workforce. (Health and safety manager)

The following quote illustrates how method statements and risk assessments were learned from,
improved and made more effective:

I think what we are finding out is that our risk assessments and method statements could be
easier… So… fair play to [name of Tier 1 contractor]… they sit down with us, our foreman, and a
couple of people – the carpenters who are going to work on it – who are experienced, and they tell
us how they’re going to build it. So we make it more specific for them and it’s easier to read…
We’ve taken it forward now… (Tier 2 manager)

Bottom–up transfer of good practice
Worker engagement activities created a culture within which workers put forward ideas for
improvements in working practice that contractors then adopted. Both workers and managers
indicated that the workforce had put forward suggestions which were taken on board; on some sites
this was rewarded:

We’ve got particularly challenging aspects of work on site… It’s innovation in construction
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techniques and the guys themselves need to tell us their challenges and their issues so we can work
through methodologies. We’ve got methodologies changing all the time… but the guys are
important in telling us about the way that they need to do the work… (Health and safety manager)

Subcontractors also indicated that they passed on good practice to Tier 1 contractors, which was
sometimes adopted. This was particularly true of large subcontractors who already had advanced
health and safety practices:

I see it as there’s two sites. There’s the Olympic Park and then there’s [name of Tier 1 contractor’s
site]. [Name of subcontractor], who are our owners, are one of the leading construction
companies… So we’re kind of working at the same level as [them]… there’s a bit of lessons learnt
between the two… some of the things we feel we do better than they do; sometimes they take those
on board… If you take [name of initiative] that they use… They had one, but it wasn’t as good as
ours… now they’ve actually pinched ours and used it. So there’s a lot of cross-referencing. (Tier 2
manager)

Collaborative transfer of good practice
Much of the good practice at the OP was developed collectively. This was apparent at a number of
levels, as problems were encountered and different groups of people worked together to solve them:

I’m a member of SHELT… I’ve… worked with other venue directors and other members of CLM,
the delivery partner, and the client, you know, to… work around… to think about how we…
deliver best practice on the Park, how we set best practice and how we set standards which are
acceptable or not, and how we then communicate them… (Project director)

The collective approach appeared to be a highly effective way of producing innovative solutions.
Depending on the hierarchical level, collaboratively produced good practice could be adopted across a
group of workers, a site, or the whole Park:

What is interesting is the principal contractors and the subcontractors are all saying to me ‘We’ve
learnt things here by working collectively together, which we’ve taken back into our business,’ and
I know a number of… Not that we’ve invented it or that we’re clever clogs as an organisation. It’s
just that between us all we’ve come up with better ways to do things… (CLM)

Where workers had been involved in determining working practice (such as developing method
statements), this was also said to lead to higher levels of compliance:

They [the workers] decided what worked and what didn’t work and… they built a method
statement and risk assessment for each different section… The main method statement is something
like 10 pages long and that’s all the usual flummery and nonsense that goes on, but the specific
method statements are no more than three sides of A4, most of which are pictographic. Now the
guys stick to those method statements because they developed them. (Health and safety manager)

Informal good practice transfer
Although more difficult to track and audit, it was apparent that informal networks had developed, and
that individuals and organisations from across the Park called on each other for help. For example,
networks evolved around social groups, professional groups and hierarchical groups: 

… one of the spin-offs of SHELT is the directors now meet as a team for dinner once a month…
it’s become a social thing, but they’ve become quite a close-knit team that will talk about and share
ideas. (CLM)

Some individuals developed reputations as experts in their fields and could be called on for
professional advice by those from different companies. Additionally, contractors and individuals
became proactive in terms of passing useful information onto others at the Park. For example, as
networks developed, contractors started passing on information about accidents that had occurred
elsewhere in their organisations:

… if one of our competitors here on the Park has an accident on a job in Scotland that was also a
serious injury, we will get told about that… through our own health and safety people and that, of
course, is something that does go on in the industry. The health and safety professionals do mingle…
(Project director)
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Respondents felt able to contact the ODA/CLM and contractors for help, and many contractors openly
offered support to other OP contractors:

If I needed support from ODA or CLM, they’re just a phone call away and the same with other
venues. I get to go to all the other venues… and they’re always saying ‘… if you need any help give
us a bell and we’ll come over.’ (Health and safety manager)

There was also an informal component to many of the formal activities that were developed to foster
good practice. For example, a number of supervisors commented that the main benefit they got from the
supervisors’ training course was the opportunity to talk to other OP supervisors and compare health
and safety practice:

When we talk in our groups when you have a group session. That’s good when you’re talking about
problems on site and people’s problems… Obviously, the lecturer comes out with different bits and
pieces… and we have that all in, but the actual group, when you start talking between yourselves
when you have a group sessions, that’s good… It’s when you have the group sessions you talk
between yourselves… How we do different things. I mean one company might work their way and
we do our way… because other companies have got different ideas… (Supervisor)

Negative comments
The majority of respondents were positive about good practice and the mechanisms that were used to
develop and disseminate it at the OP. However, a small number of negative comments were made. For
some, the number of initiatives developed and implemented was excessive and did not necessarily lead
to better health and safety practice:

I think they all copy each other, on the Olympic Park especially. If one site sneezes, the other one
copies, and it doesn’t necessarily mean it’s good practice… it’s changed a hell of a lot, construction,
since I got into it, and I don’t think for the better to be honest with you. I don’t think it’s much safer.
(Workers’ focus group)

Some contractors were not as supportive or collaborative as others. This could take the form of an
overly critical approach to other contractors at the Park:

We have monthly forums… I find that some of the contractors are always looking to pick holes in
other people’s good ideas and it can be a bit sniping. So I don’t think you actually get the best out of
it, but there has been some good stuff… (Project director)

Overall
There was evidence of knowledge transfer at all levels across the Park. However, while the ODA
provided mechanisms such as forums and site tours to facilitate knowledge transfer, it took time for
contractors to adapt to the collaborative culture of helping each other and sharing ideas. Contractors
differed in terms of their engagement with this process. However, contractors who were active in
knowledge transfer saw the benefits of it. Good practice transfer went beyond Tier 1 contractors and
was passed onto subcontractors and the workforce.

Research aim 4 – Transferring good practice beyond the OP

Aim 4 – The extent to which contractors on the Olympic Park learn from each other’s
implementation of initiatives. Specifically, is good practice shared between the range of
contractors on site?

The ODA, through its Learning Legacy project, has made efforts to understand the transferability of
good practice to the rest of the construction industry. The ODA acknowledged that the OP was a
flagship project but not exceptional – the systems and practices implemented were not particularly
novel; the difference at the OP was that initiatives were not just talked about, they were
implemented:

I couldn’t say anything we’ve done is innovative. The difference is that we’ve actually done it
rather than talked about it and made it work. (ODA)

Therefore, it should be possible to transfer useable solutions, ideas and innovations in terms of
health and safety and construction excellence to the wider industry:
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… we said ‘Well, as well as delivering a fantastic Olympics and a lasting legacy… ’ I know that
sounds a bit trite now, but that is what we were about. We said ‘We want to do it in a way that
actually helps to redress some of the sort of structural failures in the construction industry.’
(ODA)

Respondents were also asked about good practice transfer out of the OP. This was addressed in
terms of: information about policies, procedures and practices being passed back to their own
organisation (Tier 1 contractors and subcontractors); and the knowledge and learning of individuals
and what they were likely to implement elsewhere. For comparison sites, it was addressed by
examining their awareness and implementation of initiatives that had come directly from the Games. 

In line with the research aim, this section primarily focuses on good practice transfer from the OP to
non-OP sites managed by the same contractors. However, other forms of good practice transfer were
also apparent and these are outlined, too.

Raising the bar
There was a general perception that standards had been raised, ie the OP was operating at a higher
standard of health and safety compared to the industry norm:

… the Olympics has raised the bar a level… That’s the initial focus and then how they were
going to deliver that is they have a client-based team that drives that, and each of the
contractors then… [has]… quite a big safety department that drives that… I’ve taken a lot of
ideas out of there and brought them over with me. (Project manager who had worked on an OP
project)

The best example I’ve got is the piece of work we did on the temporary venues which went out
by request of the Health and Safety Executive and they shared it with the forum they were
working with at Harvard. So it was a world-wide piece and that was all to do with design and
construction – designing risk out. (CLM)

The client
Transferring good practice and knowledge out of the OP was discussed at a number of levels. At the
highest, new standards had been set in terms of the client. Respondents indicated that other clients
would benefit from understanding how the ODA had operated, and some contractors had brought
other clients onto the site to show them good practice:

… a lot of stuff which I think not only will apply across [name of contractor] projects as a result
of some of the stuff we’ve done here, but also in the industry. And I think, as well… major
public sector clients or indeed major commercial clients will be looking at what the ODA have
achieved and they’ll be saying ‘We should be doing that.’ (Project director)

[Name of contractor] brought a bunch of our clients over… to learn about the client role in
health and safety here… because it does make a huge difference. If the client takes this approach
or that approach and sets those kind of standards and these expectations… it’s obviously going
to affect how you deliver the project. (Project director)

Contractors
Contractors transferred good practice in a number of ways. However, some respondents indicated
that it was difficult for people based at the OP to know what good practice had been implemented
elsewhere. They knew the mechanisms of transfer and that information had been passed on, but
could not always determine the outcome:

I can’t categorically say, but I’m pretty sure that anything that’s good on here would certainly be
given to the wider [name of contractor] business. (Health and safety manager)

I certainly send out snippets and bits and pieces. We get a CLM monthly electronic newsletter
and I fire that back out of the Park saying, you know, ‘If it’s of any use, use what’s relevant; and
what isn’t, don’t.’ (Health and safety manager)

However, a number of formal and informal mechanisms were in place that allowed knowledge
transfer. Respondents indicated that their sites were visited frequently by people from their
organisation: 
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We have visiting directors and visiting health and safety professionals that come here to do safety
tours and inspections, and have a look and learn as well, and there is actually masses of interest
right now from loads of different companies… that want to come and see and look and learn…
(Health and safety manager)

A variety of people visited sites, including clients, company directors and health and safety
professionals. Some visitors took resources away with them and there were indications that the
resources were being put to use elsewhere:

[Name] came and spent a day with me, took away the common standards book, the ‘what does
good look like?’ He took away all of our HSEQ [health, safety, environment and quality]
cards… He took away… everything. So people come and take it with them. (Health and safety
manager)

Information about incidents and safety alerts are frequently emailed across the industry. This
practice also occurred at the OP. Information collated for the ODA/CLM, such as near-miss data,
was also sent to contractors’ health and safety departments and head offices. Many organisations
collated good practice information for use across their business. The mechanisms for this included
intranet systems with good practice pages on them. Although, good practice implementation was not
always clear, it was certainly available for use by others within organisations:

A lot of the best practice stuff that’s come out has probably gone round the world without a
doubt, yeah… [name of company] is a global company and… stuff… does find its way around.
(Project manager)

… we pass information back to… HQ every month on health and safety – all our stats. If there
are any incidents, we issue out an instant accident notification. So that goes to all the sites
immediately. (Project director)

Tier 1 contractors also passed on good practice to their subcontractors and sometimes involved
them in good practice forums within their own organisation:

… we have… a safety event every few months where every project comes together… Our [name
of forum] actually invites everyone and the supply chain. So there’s a team of representatives…
about six or seven people from each project go and it’s very much a cross-section… you go right
the way through a project. (Project director)

Some organisations had formal events for sharing knowledge and good practice. Senior managers
had attended these and passed on information about the OP:

I spent nearly a week… with a senior managers’ conference in London and we just shared
ideas… (Project director)

I go to seminars and I talk to people… about what we’ve done here. There’s obviously a
tremendous amount of interest in this project… therefore (a) people want to come and look at it;
and (b) people want to come and understand what we’ve done here… we’re sharing that within
our business… I think safety and initiatives that we’ve developed here around safety, I think we
will certainly be taking elsewhere and we’ve certainly communicated within our Group…
(Project director)

Direct relocation of individuals who had worked at the OP was mentioned by several respondents as
a way of effectively transferring good practice. This was mentioned by respondents based at the OP,
as well as by respondents who had moved from the OP to other projects, and people working on
comparison sites. 

The influence of the individual varied according to their role. For example, contractors’ directors
who attended SHELT had the potential to exert influence over large sections of their organisation
because of their seniority:

The people that go to SHELT are… normally one above the project director for the site, so they
have quite a lot of influence, normally, across the rest of their business, so it’s quite an easy thing
that they can take back if they want to. (Assurance)
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It was also noted that some of the most senior people on projects, such as project directors, had
developed relationships across contractors and could continue to learn from each other:

… a lot of project directors who work here will go back into a lot of commercial type work in the
London area and… they’ve built up relationships now and they do things like cross-project visits
and they share information and, on an individual level, that shouldn’t stop. They should still be
able to keep in touch and they should still be able to… share best practice across their particular
projects. But we were doing that back in the early days… so for me that’s not new and it’s beyond
me why we can’t do that anyway in the broader industry. (CLM)

Others had influence because of the role they performed in their organisation. Health and safety
managers are in a position to take what they have learnt at the OP and potentially influence all sites
across their organisation:

[Name of individual – former health and safety manager at the OP] was promoted in the company
and went into head office, so everything he’d done here and set up here which I’ve now taken on
and sort of evolved, he just took with him. So that was very good. (Health and safety manager)

There was a belief that individuals who had worked at the OP would influence other sites. For
example, a construction director on a non-OP project who had been based at the OP was
implementing many of the techniques developed there:

… with him being construction director… it just transfers over… we’re using a lot of ‘You said,
we did’ [boards], workforce engagement and supervisor engagement meetings, reward and
recognition. Once [name of venue] finished… all the people that are involved on that site, who
were so heavily involved with initiatives from CLM there, I think will definitely filter out…
(Health and safety manager at a non-OP comparison site)

… certainly, now people have started going over to other jobs… Some of the jobs previously
weren’t run anything like this… they hadn’t had this level of management or the health and safety,
and I think one of the reasons they put a lot of time, effort and probably even money into this one
is so that all the staff have learnt quite a lot, and when they go out to other jobs they’ll help
improve that culture. (Tier 1 works manager)

Supervisors indicated that they had become accustomed to higher standards of health and safety and
would try to maintain these in the future. They had increased their knowledge of health and safety.
Additionally, some had developed communication skills that would enable them to pass on
information about risks to the workforce more effectively:

I shall try and enforce and take the knowledge that I’ve gained from this job onto the next job… I
wouldn’t want to lower our standards… I wouldn’t want to lower them just because the main
contractor is… I’d try and pick them up to my way of thinking personally. I’d probably go and
speak to their safety adviser and that and say ‘Well, this is how we should do it. We did it on
[name of OP venue]. How about… doing it the way we’ve done it there?’ and see if they buy into
that… (Supervisor)

I obviously knew before I done them courses what the dangers were, but letting the guys know
about it is probably… one of the things that I didn’t do before… just a little bit more
communication probably is what I’ve learnt on this job to bring to other jobs. I probably
communicated quite a bit with the office-based guys… but I’ve probably taken more
communication skills for the guys out on site, I’d say, from this job. (Supervisor)

Workers also talked about what they had learnt and indicated that they were going to do things
differently in the future. They had developed their knowledge of health and safety, and their working
practices had changed:

Personally, I’ll kind of take a more precise consideration of things… I think I’ll probably have
more thought about… working in proximity of people… and if somebody’s working down a hole
and I’ve got a bucket on the machine in a hole, I’ll… have more thoughts or memories of
situations where something like that can go so easily wrong if you’re not watching this or that…
So yeah, yeah, more kind of safety things to look out for, more safety options things. (Workers’
focus group)
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I think this place has been like a university to us really, when you think about it, and when we
go outside the Olympic Park we probably won’t need half of this… but it’s good to know that
we did learn something here and that we have experienced something here. (Workers’ focus
group)

Subcontractors
Some subcontractors took many of the practices they were exposed to back to their own
organisations. This was observed directly in supply chain meetings, where subcontractors asked if
they could take resources back to their own organisations. Some subcontractor employees copied
electronic information for future use. Subcontractors had also transferred some practices,
procedures and documents directly:

Most of the permits have been incorporated into [Tier 2 company name] health and safety
regime. Almost all of the method statements and risk assessments have now worked their way
into [name of subcontractor] because they were written for the Park and have been scrutinised
and have gone through that approval process… the permit-to-work procedure I felt was so
simple and so effective I passed that up the line to two directors… who I know through my
previous business – and said ‘Have a look at this. It’s simple, effective and it works.’ So, yeah, I
mean there’s always stuff you can pick up, but [name of subcontractor] I think will benefit
enormously from having been on the Park. (Tier 2 manager)

… we’ve definitely changed some contractors who worked here for us… [name of
subcontractor] have even introduced, like, what they call ‘Project zero’, which is like our
[behavioural safety programme]. Now they were probably on that journey as an organisation,
but their MD came here and took that decision to take them on the journey quicker because of
what he saw was going on here… So there’s a huge amount of learning going on and, yeah, how
much of it we’ll always capture I’ve no idea, but there’s got to be a huge volume of people go
away from here having learnt. (Project director)

Some subcontractor employees were less discerning in their approach, copying everything they were
exposed to for potential future use or implementation.

Tier 1 contractors trained and developed their subcontractors to the standard that they required.
This also has a potential long-term benefit for the rest of the industry:

… train them up… to bring them up here… hopefully they’ll take something good with them
and pass it on. That’s the way. So we train everybody. We train our subcontractors… and
hopefully other contractors will see it. (Project manager)

The extent of good practice transfer appeared to depend, to some extent, on the size of the
subcontractor organisation. For large organisations, there seemed to be less to learn, typically
because their own health and safety systems were already advanced:

Because we’re part of a group, most of our systems are more or less based on the bigger player
systems… Most of our health and safety systems are not only based on HSE, but based on what
these guys do. So… you’ll find that our paperwork… you could relate it to theirs. So we’re kind
of already clued up, half clued up to what they want… it easier for us to give them the
information and they find it easier to take and give over because they don’t have to adapt it to
their systems, and we don’t have to change our systems as such in relation to theirs. (Tier 2
manager)

Comparison sites
Respondents based on comparison sites varied in terms of knowledge of good practice transfer from
the OP. Not surprisingly, managers were more aware of things that had been transferred than
supervisors and workers:

I heard we got the [name of OP venue], but I’ve never heard ’owt about it. (Workers’ focus
group at a non-OP comparison site)

Respondents knew that information was available, and where information could be obtained. Some
managers took a pragmatic approach to implementation, selecting what they thought would be
most appropriate for their site:
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There’s been a lot of good practices come out of the Olympics out of these various steering
committees they have and that gets fed back to us. So maybe those challenges we weren’t faced
with at the time, but we have a good practice sharing information system in the company…
and we’re getting quite a lot from the Olympics… Some don’t suit our situation as we’re not in
the same environment, but sometimes we adapt those to suit us. (Project manager at a non-OP
comparison site)

I think they [OP site] have a bit more resource than we do and therefore what we’ve tried to do
is we’ve tried to say ‘Well, let’s do a few small things that we can probably try and see some
effectiveness in and let’s try some things.’ So we’ve tried the [near-miss] reporting, to roll that
out. That’s not really worked, so we’ve got to the point of saying ‘Well, what can we do next to
sort of try and see whether we can get people to buy into that more?’ (Project manager at a
non-OP comparison site)

Some initiatives had only recently begun to be implemented:

I think they’re sort of being spread across the company at the moment… I think a lot of the
initiatives to engage the workforce… they’re the ones which have… spread down… actually
getting the lads involved in… the weekly meetings rather than it just being the supervisors. It’s
not something we’ve got fully into yet here ourselves, but those… initiatives have… started to
filter down. (Site agent at a non-OP comparison site)

Some respondents at non-OP comparison sites also provided specific examples of good practice
transfer from the OP to their own sites:

[Name of initiative]… The intention of it is… if there’s any slight amendment to that method
statement… instead of saying ‘Stop work, go back, revise your method statements and risk
assessments, get them rescheduled…’ If it’s a minor amendment, they can do that on site with
the supervisor and we clip that to the back of their method statement briefing, and then we just
tell the guys or their supervisor to brief their guys doing that task to what the amendment is to
that method statement. (Project manager at a non-OP comparison site)

I think there was a handbook brought out in the Olympics in terms of slingers and banksmen
working with cranes. They have… guidance in terms of health and safety and there must be
[well over 40] by now in terms of various guidances and the manuals that they’ve produced for
incidents… we’ve adopted some of them. One that we’ve adopted was the banksmen and
signallers’ handbook, just because it’s very neat and tidy and organised… very pictorial. It’s
easy to give a banksman a handbook and say to him ‘There you go. It’s pictorial. This is how
you sling it’… that was incredibly good and I definitely adopted that one. (Project manager at a
non-OP comparison site)

Factors influencing the transfer
Good practice is transferring from the Games construction programme to contractors’
organisations. That transfer is occurring is evident from contractors who have worked at the OP,
and who have formal and informal mechanism for collecting and disseminating good practice.
From the data, it appears that good practice transfer is most effective when there is senior
management commitment and where individuals who have worked at the Games can act as
‘ambassadors’. Good practice developed at the OP is also being picked up by the industry
generally, both in the UK and globally. However, there may be factors that determine the extent of
this. Respondents were asked questions to address the potential legacy of good practice transfer.
These questions covered applicability beyond the Games, personal transfer of behaviour, and what
may influence the legacy.

Good practice beyond the Games
Respondents thought that many of the initiative undertaken at the OP could be implemented
elsewhere. Many gave specific examples of things that they would like to see transferred:

… everything out of here is transferable because you have… got the big players around this
table that have shown that it’s possible… They just need to expand it and include all the other
contractors that operate, the major contractors’ group. There aren’t many missing… It’s
absolutely is do-able. You’ve just got to want to do it. They have to have that desire and that’s
the sort of magic ingredient is this desire to want to achieve it. (CLM)
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On other projects, it may not be realistic to use all the initiatives used by Games contractors.
However, organisations and sites can choose the most suitable for them to get the best results:

… depending on the size of the project and the programme that you’re doing, you will pick out
various bits of what I call a ‘shopping list’ there. The safe starts, putting people to work safely
every morning, they’re the best thing. (Project director)

The benefits of the good practice had been observed and it was believed that their implementation
could save money and make projects more efficient. It was genuinely felt that the focus on safety led
to less re-work, improved productivity and a reduction in labour costs:

… safety and quality are absolutely linked together. Generally, an unsafe site has a load of rubbish
quality on it as well, and then they’re behind programme. (Project director)

I’m absolutely convinced that we’re using less labour because we don’t have re-work, we don’t
have people getting in each other’s way. It’s being done more safely, more logically, and because of
that we’re using less people. That is now something that the contractors are actually winding back
to me and saying that’s what they believe, because they’re saying ‘We’re working here much more
efficiently’ than they would elsewhere. I mean all our programmes finish on time and they’re
within budget, which is slightly unheard of, but that’s just what we do. (Project director)

Key transferable factors
A variety of factors were highlighted which could influence good practice transfer and, therefore, the
legacy of the Games. When asked about the key factors that led to the success of the construction
project, the majority of the people who were interviewed mentioned ‘the client’ – the ODA. There
were several reasons why the ODA was highlighted as an important factor in the success of the
project. They were driven by safety – they knew exactly what they wanted to achieve in terms of
health and safety before construction began. Their initial planning and organisation meant they could
provide direction and a key leadership role to contractors and employees: 

I think that the ODA set out a good framework… you’ve got the client there who’s obviously very
aware; they’ve set the parameters. They have the meetings with CLM and they agree the strategy
on how it’s going to work, and CLM then go out and deliver it across the Park. So I think that’s
been very aligned, and you’re not being pulled in all sorts of different directions. (Project
manager)

Leadership commitment was important, too, on the part of the client, delivery partner (on other
projects it could be the client’s agent or equivalent), and contractors’ management teams:

… commitment from the top. Without that, that would not happen, that would not be translated
to the principal contractors… it is easy to lose track sometimes and to put the commercial
pressures of achieving the project above anything else, and on this site this is discouraged, actively
discouraged. (CLM)

Given the difference that effective leadership had made at the OP, on sites where this is not the case,
implementation is likely to falter:

The problem will be if you don’t have a client that is supportive of the time, the money and the
commitment that is required for this to happen. (Health and safety manager)

It was felt that, outside the Park, effective leadership may be difficult to achieve where managers run
several projects and may not be accustomed to an open and transparent culture, such as that found at
the OP.

A large number of initiatives and systems at the OP had a combined positive effect, eg worker
engagement, behavioural safety, site communication systems. It is unlikely that single sites outside the
Park will have this level of resource, making it more difficult for good practice to be implemented.
Typically, construction projects are shorter in duration compared to the OP, and it was thought that
outside of the Park, there would not be enough time to implement good practice to the same extent.
It was highlighted that the construction industry generally is more focused on short-term goals. At the
Park, there had been a sustained commitment to health and safety; however, more typically in the
industry, as deadlines approached or budgets got tighter, this would not be the case:

Talk the talk – walk the walk 77



78 Cheyne, Hartley, Gibb and Finneran

Transfer of good practice: case study based on behavioural safety

A clear example of good practice transfer was obtained from one of the comparison contractors.
The contractor was in the process of implementing a behavioural safety programme, which had
been developed, in part, on their OP site:

Before [Tier 1 contractor name] started on the [project name], we didn’t have a behavioural
safety programme. We now have a behavioural safety programme that the whole company has
been introduced to. It’s been developed over the last 12 to 18 months because it was part of our
requirement on this project… the company have grabbed it with both hands… because… we
have been exposed to it quite early, we’ve sort of led the way for the company and, basically,
we’ve been to workshops to engage our people… and we, as forefront leaders of the
behavioural safety programme… have been asked to share our experiences during those
workshops. (Project manager)

This transference was said to have been implemented with the support of senior management:

We’ve had various workshops… directed at our senior management level and it’s been driven by
the directors of the company, which is always fantastic. If it’s driven from the top, it’ll get
filtered through. (Health and safety manager)

People who had worked at the OP were able to pass on their knowledge and enthuse about the
benefits of the behavioural approach:

They’ve still got a way to go, but they’re kind of seeing the benefits of it now, which is…
always great because they’ve put a lot of time, a lot of money and a lot of effort into it, and
now they’re starting to see the benefits of it. So stuff like our [near-miss] reporting and the
engagement and stuff with the guys is all starting to work out. (Health and safety manager)

Respondents thought that the opportunity to talk directly with people who had worked on the OP
development was valuable:

The couple of courses I went on, you’d got chaps from the Olympics that would… explain what
they’d done and what initiatives they’ve used… they were part of the [behavioural safety]
course, yeah. So for each of the days that we went on, there was people there from the
Olympics. (Site agent at a non-OP comparison site)

At the time of interview, direct employees of the contractor referred to in the quote above had been
on a specifically designed behavioural safety training course, and a number of the systems used in
conjunction with it were starting to be implemented on their non-OP sites. Systems identified
include: near-miss cards, suggestion boxes, ‘You said, we did’ boards, workers’ forums, daily
meetings, and poster displays for the behavioural safety programme:

One thing we have done is introduce this health and safety forum to try and get supervisors in a
forum where they can at least… come and discuss issues without their management being
there… the supervisors and management we’ve got here are generally very open and
approachable, and engage hugely with the workforce on a day-to-day basis… (Project manager
at a non-OP comparison site)

We have workforce engagement meetings… It’s come from the Olympics. We do them
fortnightly… we do it individually. (Health and safety manager at a non-OP comparison site)
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The roll-out and the emphasis on the behavioural safety campaign, we’ll be communicating that
to our guys… The main forum for that is via our safety committee meetings, but we’ll cover it…
at our site induction, for instance… (Project manager at a non-OP comparison site)

Some managers indicated that they were not implementing the behavioural safety programme on
their site yet. However, it was evident that some of the ideas relating to worker engagement had
influenced the behaviour of site management, who were consciously making efforts to talk to the
workforce more and increase their visibility on site:

I think probably sort of engaging the lads on site more and probably getting them more involved
in the health and safety, whereas you could have said before it was a set of health and safety
rules… method statements and risk assessments and so on. But now we include the lads… in
discussions and… try and get them involved and get their opinions… that’s all sort of progress
and that all helps because you’re actually getting it from the lads themselves. (Site agent at a non-
OP comparison site)

There was also evidence that the behavioural approach was influencing subcontractors’ and workers’
behaviour – the latter were said to have become more communicative and willing to raise issues:

… we talk about what we want from them and our behavioural safety campaign, and what we’re
principally looking for is feedback from them, and I do get more and more now people talk to
me about things or phone me… which is great because instead of just [name of contractor] staff’s
eyes out there, we’ve now got other subcontractors looking at things… (Health and safety
manager at a non-OP comparison site)

Workers showed little awareness of initiatives that had come from the OP. When prompted, some
recalled that they had seen some of the behavioural safety posters. However, they did express an
appreciation that the way they were communicated with was different. Management was more
visible and treated the workforce with respect, something which, according to them, is not universal
across the construction industry:

… if you have got an… issue or some kind of problem which… comes under safety… you can at
least… talk to the people here and discuss it and come up with some… solution which is sensible
and which… suits everybody. Obviously, the solution you come up with has got to be safe,
admittedly, but it’s a solution which is… sensible and suitable to everybody – whereas you don’t
always get that on some sites. (Workers’ focus group at a non-OP comparison site)

This demonstrates that even though the behavioural safety programme had not been fully
implemented, good practice associated with it was making a difference to the health and safety
experience of people working on site. This gives an indication that managers who had been on the
behavioural safety course had changed their interaction style and engagement with workers. Workers
may not have appreciated that this came from the implementation of a behavioural safety
programme that they had not been exposed to, but they recognised a difference in site management
communication behaviour. 

Although some ‘teething problems’ were evident, respondents were generally positive about this
programme and thought that, with perseverance, less successful initiatives could be improved on:

We do operate near misses in principle… since we rolled the campaign out we’ve had two or
three close calls returned back to us. I think… people have got to get used to it… and I think it’s
starting to snowball a little bit now. (Project manager at a non-OP comparison site)
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… when it comes down to a lot of things… the safety issue goes out the window when it comes
down to budget. ‘Just get it done’… (Workers’ focus group)

Some of the employment relationships at the OP were said to be atypical of the rest of the
construction industry. For example, workers were more likely to be directly employed:

… we have strongly encouraged contractors to directly employ people because these are long-
term contracts. So our, sort of, full-time employment on the Park is very high. Direct
employment [is] far, far higher, probably double what you get in the rest of London. Now I
think that has also had a very significant effect. (ODA)

Where this is not the case, organisations may be more reticent to implement initiatives with people
who are not their direct employees. Workers felt that if they were not directly employed, a
company would not invest in them.

Negative perceptions from within the construction industry could make some organisations less
likely to take up good practice from the OP and support a lack of change:

… generally, I think there’s a perception in the industry that it has been effective and we have
got a good programme, but the doubting Thomases would say ‘Well, you would have
because… you fiddle the figures’… we have had feedback from… people who are not working
on the Park, competitors who are not engaged here… a picture’s been painted that’s too good
to be true and ‘It’s easy when you’ve got lots of people and lots of money.’ (CLM)

On the contrary, the majority of initiatives that were implemented at the Park could be
implemented cost-effectively on other sites to suit the size and duration of the project. The ODA
worked on the basis of standards of practice, eg worker engagement. However, contractors had
some autonomy about how they achieved and implemented them. It was apparent that some
contractors were implementing cheaper, although not necessarily less effective, systems than others.

Overall
The legacy of the OP in terms of health and safety good practice transfer has yet to be determined.
However, it is clear that Games contractors passed information out to their own organisations and
others within the industry. It is also clear from comparison sites that this good practice is starting
to be implemented. What is more uncertain is how the rest of the industry will react and learn
from the good practice developed at the OP.

Meeting research aims 3 and 4
Sharing good practice and communicating within the fragmented construction industry can be
difficult.6 The context of the OP, with multiple contractors working in close proximity, provides an
interesting environment within which to investigate this process. 

The third research aim was to evaluate the extent to which contractors at the OP learn from each
other and share good practice. It is evident that the process of information sharing and contractors
learning from each other, both formally (through systems developed by the ODA/CLM) and more
informally, has been highly successful. Contractors and subcontractors actively shared information
and developed new standards of health and safety at the OP. Contractors had structured autonomy
in the implementation of compulsory initiatives (eg behavioural safety); however, they were
encouraged to learn from each other. The ODA, CLM and Tier 1 contractors collaborated in the
development of common standards. This contributed to high standards of health and safety
procedures and the implementation of good practice across the Park. The communication of good
practice was actively encouraged through structured channels, such as the HS&E Forum and cross-
site visits. The culture of knowledge sharing was not instantaneous and an environment of trust
had to develop over time before contractors were fully willing to engage with this approach. The
CLM Assurance team also transferred good practice informally between contractors.

The fourth research aim was to determine the extent to which good practice from the OP is
transferred to other sites managed by OP contractors. Good practice, knowledge and information
were being transferred out of the OP. This was observed at a number of levels – client, contractor,
subcontractor and individual. In its role as a client, the ODA was perceived by contractors to be
beneficial, and some contractors passed on good practice to other clients they dealt with. Tier 1
contractors proactively captured good practice information and passed it onto the rest of their
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organisations. Good practice was transferred through individuals’ knowledge, and a number of
examples were found of people who had taken what they had learnt at the OP and had begun to
apply it elsewhere. Subcontractor learning varied depending on the size of organisation – large
subcontractors already had a lot of the good practice procedures and practices in place, so had less
to learn. In contrast, some subcontractor employees were found to be copying everything they were
exposed to, even if it was not currently of use. Their attitude was to take everything because it may
be useful in the future. The investigation at comparison sites enabled direct observation of good
practice transfer. It was evident that initiatives developed at the OP were being transferred to these
other sites. A clear example was a behavioural safety programme that was being implemented in an
organisation that previously did not have one.

Alashwal et al.41 indicate that better communication can lead to improved learning, more informed
decision-making and increased effectiveness. This appears to be true of the OP, where a co-ordinated
approach to communication enabled a process of continuous improvement and low accident levels.
The facilitated sharing of good practice was discussed by respondents, who indicated that numerous
health and safety practices had been adopted from different contractors across the OP.

A number of factors influenced knowledge and good practice sharing. While it is evident that formal
systems (eg intranet systems) aided transfer, working relationships were emphasised as important.
This is true of knowledge sharing at the OP and the transfer of good practice to other sites. The
success of good practice transfer was said by respondents to be linked to key individuals or
‘ambassadors’. This is in line with Alderman & Ivory,42 who emphasise the influence of working
relationships on knowledge sharing. The development of working relationships was also important
in the transfer of knowledge between contractors and subcontractors at the OP. This was
demonstrated by contractors building relationships within which they developed their
subcontractors’ competences.

The context within which good practice sharing takes place is also important. Issa & Haddad43

indicate that a culture must be developed where all parties trust each other. At the OP, this occurred
at site level, as workers became more open about health and safety issues and increased their
communication with supervisors and managers. It is also evident at senior level, as Tier 1
contractors learned to trust each other over time. This is illustrated by the improved willingness
shown by contractors to communicate with each other at the HS&E Forum. However, Issa &
Haddad43 indicate that contractors may be less willing to share information that gives them a
competitive advantage. It is apparent that contractor interaction at the OP, which the client had
stipulated and facilitated, may not be typical of the construction industry generally.

This research project is part of the ODA Learning Legacy programme. The aim of the programme is
to provide a lasting legacy from the Games – in this context, to pass good practice onto the
construction industry. It is apparent that good practice is being passed onto non-OP sites, but the
extent of industry adoption has yet to be determined. A variety of factors were discussed which
could influence this, but on balance it seems plausible that many contractors, large and small, could
implement the practices into their organisations. However, it must be acknowledged that the
construction industry is a competitive business environment and additional efforts may be needed to
perpetuate this outside the OP.

Facilitating and enabling effective communication
As research progressed, it became apparent that communication at the OP could not be evaluated in
isolation, as it was supported by a culture, systems and processes that influenced its efficacy. These
were discussed with respondents. Facilitating and enabling factors that supported the
communication process are summarised here. A more detailed discussion is presented in Appendix 4.

Planning and organising
Planning was an important theme at the OP. From the outset, the OHSAS standard methodology,
known as ‘Plan-Do-Check-Act’, was applied to the Park layout and organisation. Planning ensured
that expectations could be met, issues addressed, and that systems were in place to allow work to be
thought through in advance. This operated at a number of levels and was thought by respondents to
improve risk identification and management. Planning ahead also meant that equipment and
materials were available when workers needed them and that the interaction of different
subcontractors was better co-ordinated. Workers generally felt that planning helped, not hindered,
their work. Workers also highlighted how planning alleviated some of the problems associated with
crowded on-site working conditions.



Setting standards
Benchmark standards for health and safety were set at the outset of the project. Contractors were
allowed to interpret the standards for their specific site, with support and guidance from the ODA
and CLM. As the project progressed, the standards were developed and refined collaboratively. This
ensured that standards were high and good practice was developed. Moreover, there was a common
goal for all contractors to work towards, and the ideas could be easily transferred to subcontractors.
Ambiguity was removed and everyone on site was directed towards a common health and safety
goal. 

Leadership
Visible leadership was demonstrated by the ODA, CLM and contractors’ senior management. This
emphasised their commitment to health and safety. Management visibility was also encouraged
through the use of ODA-stipulated worker engagement programmes. It was felt that there was better
adherence to OP standards because of visible support from management. 

Environment for safety
The working environment was addressed on two levels: the physical and the psychological. The
physical environment needed to give the impression of a safe site and also provide workers with
what they needed to work safely. The psychological environment relates to the culture and
behavioural safety of the site, creating an environment where workers feel comfortable expressing
their views and do not feel under pressure to take risks. The ODA set realistic timescales for
contractors to counter the effect of time pressure, especially for workers. Contractors put site rules
in place before work began so that workers knew what was expected of them in order to maintain a
safe environment. Workers who did not adhere were reprimanded in a firm but fair fashion.
Workers who continued to flout the rules and could not adapt to the environment often left or were
asked to leave. 

Engagement
While workers were the primary target for engagement in health and safety, all levels of organisation
were included. The ODA and CLM engaged Tier 1 contractors through SHELT and the HS&E
Forum; Tier 1 contractors engaged subcontractors through PLTs and site meetings; and the
workforce was engaged through workers’ forums and on-site interactions. This engagement process
created an environment that involved everyone in the process of improving health and safety.
Workers favoured acknowledgement over small monetary rewards. Workers’ opinions on the
effectiveness of engagement varied at site level.

Autonomy
Although the ODA and CLM dictated that contractors had to implement certain programmes (eg
worker engagement), they afforded contractors the freedom in how they achieved this. Contractors
were allowed to develop programmes that fitted the culture of their organisation; this meant that
programmes would be more likely to be implemented. Furthermore, it did not undermine the past
efforts of contractors who may have implemented and developed prescribed programmes on jobs
outside the Park. However, because of the nature of their trades, many workers worked between
sites at the Park. Several workers found it frustrating to have to attend different inductions and
courses on various sites, the contents of which were essentially the same. 

CLM
CLM, the delivery partner at the OP, had a very important dual role: acting as a buffer between
contractors and the client; and helping the ODA translate its dreams and aspirations to contractors
in real terms. CLM wanted to transmit the importance of the project to contractors and deliver an
exemplary result that could be part of the legacy, as well as remain within budget. For some of the
more difficult projects, such as the temporary venues, CLM acted as a Tier 1 contractor. The
temporary venues were seen as difficult builds that contractors may have been unwilling to take on.
CLM created a clear vision in conjunction with the ODA, in determining what standards needed to
be met and how the OP should be run. Through advanced planning, CLM was able to incorporate
these needs into the procurement strategy.

Assurance
The CLM Assurance team monitored performance and ensured the stipulated standards of health
and safety were met. The team facilitated health and safety communication by passing ideas
informally between contractors and giving contractors support when needed. However, in terms of
the team’s regulating service, there was concern over the predictability of the team’s visits. Moreover,
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many contractors felt that the service was reduced too soon before the end of the project. This
meant that visits were reduced during the last few weeks of the project, a time within the industry
that is associated with an increase in risk. 

Reward and compliance
Systems were developed to encourage safe behaviour by handing out rewards, and discourage unsafe
behaviour. While there were positive steps, such as the introduction of reprimand skills within
supervisors’ training, some at the Park felt uncomfortable with some of the methods used.
Monitoring and observation were persistent at the Park and contractors at all tiers were monitored.
Reporting for both reward and compliance was encouraged at all levels. However, the atmosphere at
the Park may have affected the effectiveness of this system. It was felt that some workers would not
report because of loyalty, or for fear of losing their job or being transferred to a less favourable
position. On the other hand, some workers may have reported simply on the off-chance that they
might receive some type of reward. However, it was acknowledged that reward and compliance is a
difficult area to tackle and that systems were flexible and improved during the duration of the
project. 

Competence and training
There was a high level of competence across the OP, but systems and training were also put in place
to address competence, where necessary. Supervisor training was developed in response to the
identification of their key role in the communication process. However, many workers felt that
practical skills were not developed on site. It was also felt that the training became repetitive when
workers moved across site. Several workers reported completing the same course several times,
either to make up numbers or because they moved between sites. 

Continuous learning and improvement
Continuous learning was addressed through a number of facilitated communication systems that
enabled contractors to share information about good practice. The Assurance team also analysed
data from across the OP to determine trends and address issues.

Site Communications team 
The main function of the ODA Site Communications team was to co-ordinate reactive campaigns.
Contractors were also able to get support from the team for site-specific campaigns. 

Evaluating the efficacy of safety initiatives at the OP
The primary objective of this research was to evaluate the efficacy of safety and communication
initiatives taking place at the OP. Communication is pivotal in the development of positive health
and safety cultures. Lee24 has discussed the characteristics of low accident organisations, indicating
that they have high levels of communication between and within organisational strata, and that
exchanges need to be frequent and less formal. This supposition concurs with the findings of this
research, namely that communication at the OP has been demonstrated to be more frequent than
that which typically occurs in the construction industry. Equally, more informal communication
seemed to take place. The high volume of communication could have been the result of additional
communication sources and the effort put in by the ODA and CLM to ensure that systems were in
place to facilitate the transfer of proactive health and safety campaigns and reactive health and
safety messages. More informal communication was encouraged through the worker engagement
programmes, in which senior managers from the ODA, CLM and Tier 1 contractors went out on
site and talked to the workforce. The high ratio of supervisors to workers may also have enabled
supervisors to spend more time engaging with the workforce. This approach, coupled with other
initiatives (such as rewarding workers for reporting health and safety problems), also made the
workforce more likely to engage in informal communication. The increased level of communication
is likely to have contributed to the effectiveness of health and safety and low accident levels at the
OP.

A number of factors have been highlighted which can make the communication process more
effective. Glendon & McKenna29 indicate that if attitudes and behaviour are to be changed,
organised initiatives and training must be implemented to reinforce health and safety messages. The
findings of the research support this view. Health and safety messages at the OP were reinforced
consistently through the use of multiple channels, and as the workforce internalised these messages
they reinforced them to each other (eg telling colleagues new to the site to put on their PPE).
Cameron et al.30 discuss the importance of formal and informal worker engagement programmes to
improve knowledge distribution and acquisition. The worker engagement programme implemented

Talk the talk – walk the walk 83



at the OP supports the notion that these systems can impact on the health and safety performance of
organisations more generally. Structured behavioural modification initiatives, which include goal-
setting and feedback systems, have been outlined by Lingard & Rowlinson31 as aids to effective
communication. Such systems were in place at the OP. Behavioural safety programmes, combined
with goal-setting systems for new behaviours (eg rewarding exemplary safety behaviour), as well as
formal and informal feedback systems, were apparent at the OP. The use of behavioural safety
training had a high impact on some workers, and the messages contained in the training were
reinforced by managers and supervisors. The implementation of the various systems to actively
reinforce messages had positive effects on workers’ safety behaviour.

In addition to programmes, systems and procedures, some authors highlight the importance of
certain individuals in terms of their influence on workers’ behaviour. Thompson et al.33 and Zohar35

indicate that managers and supervisors can influence workers in different ways. Although not
explicitly evaluated, this appears to be true for the OP. The most senior managers from the ODA,
CLM and Tier 1 contractors had control of the strategy, and determined the policies that were
implemented, across the OP. In comparison, lower-level managers (and supervisors) determined how
policies were implemented. This is corresponds to Zohar’s35 notion that different levels of
management determine different aspects of health and safety implementation. Thompson et al.33

indicate that managers’ support for safety relates to the physical conditions of the workplace,
whereas supervisors’ support relates to achieving compliance. To some extent, this can be seen to be
true: managers had the power to change work conditions (eg welfare facilities), but supervisors
could also be involved in this process as they raised workforce issues with management. Also,
supervisors were the primary observers of workers on site, so would be more likely to influence
workers’ safety behaviour. However, because of the worker engagement programmes in place,
managers helped to achieve compliance. In general, different levels of management and supervisory
personnel influenced health and safety procedures and worker behaviour to varying extents, but
because of the open, engaged culture at the OP, there appears to have been more overlap in the
influence of the different management levels than would normally be the case.

The crucial role played by supervisors, in terms of their influence on workforce behaviour, was
apparent at the OP. The importance of supervisors in this respect is supported by the literature. A
number of authors – such as Simard & Marchand,32 Thompson et al.33 and Zohar35 – emphasise the
influence that first-line supervisors can have over worker behaviour. This is confirmed by findings
from respondents who discussed supervisors’ ability to pass on health and safety messages, the
effectiveness of channels in terms of capturing the attention of workers, and supervisors’ motivation
to enforce safe behaviour. Supervisors played a pivotal role in the safety communication process,
while the ODA-stipulated programme to address supervisors’ competence is likely to have been a
contributory factor to the overall success of the communications systems. 

Glendon & McKenna29 suggest that a simple awareness of health and safety messages will not
necessarily influence behaviour. This is borne out by the findings evaluating communication through
the C–HIP model. Workers indicated that they were aware of safety messages, but they displayed
attitudes which suggest that they would not normally have complied with the rules. However, they
also reported that they behaved differently at the OP. This gives an indication that although workers
were familiar with the correct way of behaving, ie the message had been understood, other factors
were influencing their safety behaviour. Through the C–HIP model, it has been possible to ascertain
that the behaviour of the workforce was influenced positively at the OP. According to Conzola &
Wogalter’s criteria,1 the communication system was effective. However, the reality is more
complicated, as at many receiver stages it was possible to see how improvements could have been
made. Specifically:

• Attention – some channels did not command attention. This was addressed to some extent, but it
was apparent that inductions and some training had become habitual.

• Comprehension – although workers understood health and safety rules and practices, they did not
always understand why rules had been implemented. If workers had understood this, their
attitudes and beliefs could have been altered, thereby improving the communication process
overall. Additionally, there were difficulties associated with speakers who had little or no English.
Attempts were made to address this issue, but problems were still apparent.

• Attitudes and beliefs – a number of underlying attitudes and beliefs were apparent which, under
different circumstances, may have led workers to flout the rules. Attempts were made to address
the attitudes and beliefs of workers, but some were still problematic (typically relating to PPE and
‘paperwork’).
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• Motivation – a variety of motivators for safe and unsafe behaviour were discussed. Again, under
different circumstances, they could have been problematic. Workers in general were positive about
health and safety, but frustrated by the implementation of measures. However, this was balanced by
the knowledge of frequent observation and the consequences of non-compliance.

• Behaviour – the combined effect of the various influences in the receiver stages resulted in a
workforce that typically behaved safely.

Overall, it can be seen that through the use of various initiatives and the reinforcement of messages via
multiple channels, the results achieved at the OP were extremely positive – communication was 
effective and the AFR was low.

Supporting communication
The effectiveness of health and safety communication at the OP has been found to be supported by a
variety of organisational systems and characteristics. This is in line with Hide et al.3 and BOMEL,16 who
suggest that an interaction of antecedents leads to accidents. Hide et al.3 discuss the interaction if work
teams, workplace and materials. It is apparent that the effective management of the working
environment by the ODA, CLM and contractors (eg by developing systems to monitor sites and plan
ahead) and the interactions between subcontractors (eg through PLTs, supply chain meetings) and work
teams (through supervisors’ meetings and worker engagement programmes) contributed to the low AFR
at the OP. Hide et al.3 mention a number of factors that influence the resultant behaviour and
communication of work teams. These factors include attitude, motivation, knowledge, skills and
supervision. This was reflected at the OP, where the deliberate targeting of supervisory competence,
through supervisors’ training courses, and the beliefs and attitudes of the workforce (eg through worker
engagement programmes), were seen to have had an impact on workers. Workers’ communication
behaviour had changed, as had their capability to discern health and safety risks.

The evident interaction of factors from various organisational levels at the OP that support
communication and influence safety behaviour is in line with BOMEL’s16 model, within which
communication is a diffuse process that permeates and is relevant to other organisational systems.

Abudayyeh et al.5 indicate that most incidents and injuries on construction sites occur because
established safety procedures are not adhered to. This may explain why Games contractors had a low
AFR. Workers exhibited a high level of compliance with established rules and practice; for some
workers, this was more so than on other sites they had worked on. The reasons for this high level of
compliance varied. As BOMEL16 indicate, numerous distal causal factors interact to achieve compliance.
This was apparent at the OP, as workers discussed their reasons for complying with safety procedures.
Some had always worked this way, while others had modified their behaviour while working at the OP.
BOMEL’s16 model indicates that organisations need to address the complex interacting variables that
impact on accident levels. The approach taken by the ODA/CLM to managing health and safety
supports this; communication is not a process in isolation but supports, and is supported by, many
systems, programmes and initiatives.

A number of systems, characteristics or conditions have been emphasised as important in the support of
successful health and safety programmes. For example, the presence of management commitment and
leadership have been highlighted by Reese & Eidson20 and Aksorn & Hadikusumo.21 The leadership of
the ODA/CLM and contractors was a factor which was felt by respondents to have led to the success of
the OP’s health and safety programme, which therefore supports previous literature. Abudayyeh et al.5

indicate that management commitment and leadership can be supported by managers and leaders who
have a number of characteristics. These were confirmed by the findings of this research: 

• Managers were perceived by workers to have appropriate knowledge and skills. This was
particularly pertinent in relation to supervisors and managers with particular responsibility for
health and safety.

• Workers were involved and empowered through the worker engagement programmes. This was
evident through their increased communication with management and the frequency of raising
health and safety issues of concern. Engagement went beyond the workforce, encapsulating the
whole of the OP, through the engagement of contractors by the ODA/CLM, and of subcontractors
by Tier 1 contractors. 

• Good communication skills were also said by respondents to be important. This was supported by
the development of communication competences in supervisory personnel. The initiative had positive
results: workers were more likely to communicate with their supervisors and supervisors were said
to have good communication skills. 

Talk the talk – walk the walk 85



• Respondents highlighted the importance of monitoring performance. The ODA/CLM had an
assurance system to monitor performance. Tier 1 contractors and subcontractors had their own
systems. 

In line with Abudayyeh et al.’s5 recommendations, the development of these programmes and systems
was likely to have contributed to the success of the health and safety initiatives.

The success of feedback systems which drive continuous improvement and improve performance
confirms the recommendations of Aksorn & Hadikusumo21 and Abudayyeh et al.5 The worker
engagement and behavioural safety programmes at the OP encompassed such an approach to
feedback on what had been implemented. These systems appeared to be working successfully, as
workers were engaged with management and made suggestions, and management provided evidence
that they were acting on suggestions.

According to Reese & Eidson20 and Hide et al.,3 the working environment can influence the success of
health and safety programmes. The ODA, CLM and contractors put a great deal of effort into
creating a working environment that was perceived to be different from the construction industry in
general. In addition, systems were in place to enable the planning of activities and delivery of
equipment and materials at an appropriate time.

Reese & Eidson20 suggest that for safety programmes to be successful, all personnel must have safe
work habits. This was apparent at the OP – workers exhibited that they were working safely, while
managers behaved in a way that encouraged this, eg by not putting workers under pressure to work
faster or take short-cuts. 

It is apparent that programmes and practices put in place by the ODA, CLM and contractors were in
line with construction safety literature and that their programme, as evidenced by accident statistics,
has been successful. However, it should be noted that although it is possible to say that the systems
and programmes in place were beneficial, it is not possible from the data obtained to stipulate the
relative impact of each.

Conclusion
It can be seen that the ODA and CLM developed many programmes and systems which helped to
achieve the high level of health and safety, and facilitate health and safety communication, at the OP.
The systems and programmes that were implemented are in line with recommendations discussed in
the pertinent literature for improving health and safety communication, and reducing accident levels.
Therefore, the effective health and safety communication systems observed at the OP can be seen as a
result of putting these recommendations into practice by actively overseeing their implementation and
ensuring that standards were not only maintained but also improved over time.

The display of a new standard of health and safety at the OP demonstrates to the construction
industry what is possible, and that their implementation can be adopted by the construction industry
generally.
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5 Conclusions and recommendations

Health and safety communication at the OP was effective in terms of influencing workers to behave
safely, as evidenced by this research and supported by the on-site health and safety performance. By the
time the research had been completed, more than 60 million hours had been worked on the OP, of
which 24 periods of 1 million hours had been without a reportable accident. The accident frequency
rate of the OP project was 0.17 accidents per million hours worked, which is lower than for the
construction sector as a whole and more in line with the average across all UK employment sectors.*

The research team acknowledges the very significant influence on safety performance of factors such as
the elimination and reduction of hazards through design and pre-construction planning and supply
chain management, along with the more general effects of a concentration on health and safety culture
and climate. Such aspects are covered by other research initiatives and are not specifically covered in
these recommendations, except where they impact on communication.

The communication systems and processes in place at the OP were effective in that they successfully
transferred information from source to receiver. However, it is apparent that communication is only
part of the system and simply transposing the basic communication processes to another context
would not necessarily achieve the same outcomes. Many other pieces make up the jigsaw of successful
health and safety performance, and the facilitating and enabling factors which support communication
must also be recognised as bringing about these achievements.

The following recommendations are derived from this research. Some may be applied to all
organisations and all types of project, while others are particularly relevant for medium-to-large
organisations and some to multi-contractor programmes in particular. The recommendations are
relevant to all stakeholders: clients, designers,† contractors, subcontractors, managers, health and safety
professionals, supervisors and workers. The recommendations (as summarised in Table 4) have been
categorised according to their relevance to the C–HIP communication model (re-shown in Figure 5). It
should be noted from this model that all aspects of communication are inter-related. Therefore, while
Table 4 shows which part of the model is influenced most by the different recommendations, each
initiative will affect all parts of the process to some degree.

The ultimate aim of all health and safety communication is to reduce the incidence of accidents and ill
health. Once design and pre-construction risk elimination and reduction has been completed, and all
appropriate engineering and protective controls have been applied, the primary way that this is
achieved is by improving health and safety behaviours.

Key recommendations

Recognise significant client role
The role of the client must not be underestimated in any type of project. In addition to legal
requirements, clients have a very significant influence on the overall ‘culture’ of a project. They have
primary responsibility for leading the health and safety programme, especially on large, multi-
contractor projects, where some of the systems used at the OP could be adopted directly. 

• The role played by the client has a particular influence on the communication source, channels and
feedback

• The larger and more complex the project, the more significant the client role needs to be

Lead from the top
Leadership is essential. This must come from the top (including the client), and leaders and managers
must be visible. This can be achieved by actively engaging with the workforce and demonstrating
commitment to health and safety.

• Clear leadership from the top has a particular influence on the communication source, channels
and feedback
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• This applies to all projects, irrespective of their size or complexity

Appoint a delivery partner
Organisations should consider hiring the services of a delivery partner (or overseeing management
layer, especially in complex projects) to facilitate the delivery of the project.

• A co-ordinating delivery partner has a particular influence on the communication source,
channels and feedback

• This is particularly the case for projects or programmes with multiple contractors
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Provide credible sources 
Where people are delivering a message, consideration should be given to their credibility. They
should also be competent and be perceived to be competent. This can be enhanced in a number of
ways. In this context, experience of the construction industry is helpful but not essential. Health and
safety managers at the OP achieved credibility through the relationships they established with the
workforce. This grew as the workforce was engaged, ie they were listened to and then saw actions
being taken.

• The credibility of those delivering the message has a particular influence on the communication
source 

• This applies to all projects, irrespective of their size or complexity

Set the standards
The client can influence health and safety practice significantly by clearly stating their expectations
when they put a job out to tender, and by making contractors contractually obliged to maintain high
levels of health and safety. 

• Stating clear expectations has a particular influence on the communication source and channels
• This applies to all projects, particularly large and complex ones

Plan ahead
Planning has important implications for health and safety at a number of levels. Organisational and
project planning enables: risks to be designed out; health and safety communication strategies to be
developed in advance; and the availability of the correct materials and equipment when they are
needed (reducing motivation to behave unsafely). Planning also allows risks to be identified and
communication campaigns to be developed which address them. Well-planned activities are easier to
communicate effectively through the selection of the most appropriate communication channels.
Developing systems which encourage subcontractors and supervisors to plan and co-ordinate their
work is also beneficial in terms of minimising different trades working in the same area and
reducing conflict. Well-planned activities are easier to communicate effectively.

• Planning ahead generally influences the channel and context for communication
• This applies to all projects, particularly large and complex ones

Choose effective channels and attention 
Different channels are more effective at gaining individuals’ attention. Ideally, a blend of channels
ought to be used to reinforce a message, but the primary channel of communicating with workers
should be verbal. Care should be taken not to communicate too much information at one time. It is
important to try to keep messages fresh by delivering information in new ways and making it
relevant to the tasks that the workforce undertake. The person delivering the message should be
trained and competence to communicate effectively.

• Delivering information in different ways has a particular influence on the communication
channels and receivers’ attention

• This applies to all projects, irrespective of their size or complexity

Develop competent supervisors
Supervisors are key individuals in the communication process and it is essential that they have the
necessary competences. In addition to technical knowledge, interpersonal communication skills need
to be fostered. Where supervisors have these competences, the effectiveness and impact of health and
safety messages is likely to increase.

• Supervisors are often the main channel for communication and can have a strong influence on
receivers’ attention, comprehension and response

• This applies to all projects, irrespective of their size or complexity

Improve comprehension
Typically, health and safety information is not difficult to understand. However, it is also important
that people understand the ‘what’ as well as the ‘why’, ie why a rule, practice, procedure or
initiative is in place. Resources need to be devoted to this to ensure full understanding.
Comprehension can be improved through the use of pictures, films and physical demonstrations. For
people who have little or no English, additional effort needs to be made to ensure comprehension.
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• Devoting resources to explaining the meaning of messages has a particular influence on receivers’
comprehension

• This applies to all projects, irrespective of their size or complexity

Stimulate attitudes and beliefs
It is important to understand the attitudes and beliefs of the workforce if you are going to influence
them. For example, if people believe that safety glasses damage their vision, they will try to avoid
wearing them. Therefore, it is important that efforts are taken to address and change this belief if
behaviour change is to be effected.

• Understanding the range of attitudes and beliefs held by workers is necessary to effect a change in
behaviour

• This applies to all projects, irrespective of their size or complexity

Foster motivation to behave safely
Motivators for safe and unsafe behaviour should be evaluated and addressed. Particular attention
should be paid to:

• the time incurred by procedures and practices
• effective planning and site organisation, so that the correct materials or equipment are available at

the appropriate time and location
• how people are paid (eg in the construction environment, someone paid on the basis of ‘piece

work’ is more likely to cut corners than someone paid ‘day rates’)
• the pressure that people are put under to meet deadlines (this can be mediated by good

management and supervision).

At this point, however, it is also important to recognise that different individuals are motivated by
different things. Most are motivated to behave safely by a desire for self-preservation, but they may
be motivated to behave unsafely if the costs of safe behaviour are high. Alternatively, some people
may have underlying beliefs which motivate them to behave unsafely (‘I’ve always done it this way
and I’ve never had an accident…’). If someone in this category is on site for a brief period, the
opportunities to change their attitudes are limited. Therefore, it is important to motivate them in a
different way and that they understand the consequences of unsafe behaviour, ie they will be removed
from the site.

• Addressing individual drivers will have a particular influence on receivers’ motivation
• This applies to all projects, irrespective of their size or complexity

Foster an open, positive safety culture
It is important to foster an open, positive safety culture within which workers feel able to
communicate problems without fear of retribution. This can be achieved by adopting practices
associated with behavioural safety and effective worker engagement. It is essential that, where
concerns are raised, feedback is given. Workers need to know that they are listened to and if action
has been taken; and if actions has not been taken, they need to know why.

For all organisations, good practice in terms of dealing with the workforce can be implemented. The
workforce is more likely to get involved with the health and safety process if they are engaged and
feel that management cares for their wellbeing. It is also important that when workers raise issues,
they receive feedback on what is done. Managing unsafe behaviour can be problematic. When unsafe
behaviour is observed, it is better to talk to the worker directly at the time, rather than report it for
reprimand at a later date. Workers resent it if they are reported without being spoken to. Where this
occurs it can cause problems, appearing to lead to ‘us versus them’ cultures and less engagement.

• The culture will influence all stages of communication on every project

Reward good behaviours
Reward systems can be useful, not necessarily for safe behaviour, but for promoting behaviours such
as near-miss reporting. The use of rewards also positively reinforces the message that safety is
important. Rewards must be carefully chosen to avoid negative outcomes.

• If carefully applied, rewards can influence receivers’ motivation and behaviour
• It is likely that applications will be different for different sizes and types of project
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Co-ordinate communication systems
A co-ordinated approach to communication and fostering an appropriate culture for good practice
sharing are essential for efficient construction. They also enable contractors to learn from each other
and allow efficient dissemination of information in a complex organisational system. Procedures for
informational cascade, within which all contractors and subcontractors take responsibility for passing
on information, is necessary for fast and efficient communication. Specific channels (eg the HS&E
Forum) to foster good practice sharing are needed to encourage continuous improvement among
participating contractors.

• A co-ordinated approach will influence all aspects of communication, particularly feedback and
review

• The larger and more complex the project, the more co-ordination of communication is important

Stimulate cross-contractor learning 
Most projects involve more than one construction organisation, although rarely as many large
contractors as London 2012. Multi-contractor projects present the opportunity for contractors (or
subcontractors) to learn from each other and develop good health and safety practice that the rest of
the construction industry can benefit from. This is dependent on the development of an open, sharing,
non-blame (not necessarily non-critical) culture. In this environment, collaboration can occur between
contractors to develop new standards and practices. Communication systems to facilitate this include
strategic meetings that bring together company directors from the contractor organisations; meetings
between key site management personnel to facilitate knowledge and good practice sharing; and cross-
site visits to observe good practice.

• Stimulating cross-contractor learning will influence all aspects of communication, particularly
feedback and review, leading to improved messages, sources and channels for future
communication

• The larger and more complex the project, the greater the opportunity for cross-contractor learning
• There should be opportunities for improved cross-contractor learning beyond specific projects

Review and learn
A continuous process of reviewing and learning is an essential process of reducing risk and tackling
recurring problems. This involves a number of activities, such as investigating accidents and incidents;
developing near-miss reporting systems from which patterns can be discerned; and disseminating the
information to others in the organisation. This process of constant review and learning can be used to
create a virtuous circle of continuous improvement.

• A continuous process of reviewing and learning will influence all aspects of communication,
particularly feedback and review, leading to improved messages, sources and channels for future
communication

Provide assurance 
The ability to monitor performance and check that standards are being met ensures a high level of
health and safety practice. In addition to policing standards, the assurance function can help
contractors improve their performance and facilitate continuous learning.

• Providing assurance will influence all aspects of communication, particularly feedback and review,
leading to improved messages, sources and channels for future communication

• ‘Independent’ assurance may be more achievable on larger projects, but could also be considered
on smaller ventures

Strengths and limitations
This research has evaluated health and safety communications in a complex environment. It is unusual
to have access to this number of construction contractors working in close proximity. It is also unusual
to get data from multiple contractors working for the same client on similar projects.

This research has provided rich contextual data that provide an understanding not only of the process
of health and safety communication at the OP, but also the many facilitating and enabling systems and
practices that made communication at the Park more effective.

The longitudinal quality of the data is limited because of constraints encountered in the data collection
process. The research set out to collect interview and focus group data at two points in time, with



a 12-month gap in between to allow comparison between construction phases and evaluate the
development of health and safety initiatives. However, in practice it was only possible to achieve a
three-month gap. An additional limitation is that both collection stages were relatively close to the end
of construction. This means that the data do not show the development of health and safety practices.

Contractors were chosen for the research team by the ODA Learning Legacy team. This means that
there is a potential bias in the sites that were accessed, because they were not randomly chosen.
Additionally, contractors had the ability to select some of the interviewees and focus group attendees.
It is possible that people could have been chosen on the basis that they were happier than others with
their organisation’s health and safety system. It is also possible that if people volunteered to be
interviewed or attend a focus group, they were not ‘typical’ of the population. 

On the whole, contractors were co-operative. However, because of the nature of construction work,
the personnel that the research team were expecting to interview were frequently unavailable. In
practice, this meant that the sample size was reduced where suitable replacements could not be found.
For some sites this meant that a different person with a different role was interviewed, eg a Tier 2
manager was not available, so a supervisor was interviewed instead.

Two contractors were used for the control sample. These data are therefore somewhat limited, and it is
less possible to generalise from them. However, in terms of good practice transfer, the control sample
provides some observable evidence that initiatives were being implemented outside the OP.

As is common in qualitative research, and indeed any research with one primary source of evidence,
there is a danger that the researcher takes the word of respondents as an accurate representation of the
truth. In this research, attempts were made to continuously remain impartial and to ‘cross-validate’
analyses of the data between research team members. 

Recommendations for future research
The use of the C–HIP model within this research has made it possible to see where improvements
could be made in the health and safety communication process. It would be useful to test this in
practice, ie to see if an organisation could improve its existing health and safety communication by
addressing each of the stages. For example, an organisation could address the comprehension stage by
putting more resources into telling the workforce why an initiative or rule was being implemented,
rather than merely what the initiative or rule changes was. This would help organisations understand
at which point their communications were failing, what they could do to address it, and what impact
these changes were likely to have.

The data collection process for this project occurred towards the end of the construction programme.
It would be beneficial to work with a client from the inception of a project to track improvements over
time and gain quantitative data pre- and post-initiative implementation. Possible targets for this type of
research include projects such as Crossrail, the Nuclear Programme and High Speed Two (HS2).

A large quantity of data was collected which discusses systems in place that support the
communication process. As it is not the primary focus of the study, only a preliminary analysis of this
data has been conducted. Given the quality and quantity of the data, they warrant further analysis to
ensure all lessons are learnt.

The use of comparison sites provided useful information about the implementation of good practice on
non-Games projects. This has provided insights into what would aid and limit implementation.
However, because only two contractors were investigated, the data are limited. Therefore, it would be
useful to conduct case study research on more contractors who had projects at the OP, and look at the
longer-term impact on their health and safety practice and communication.

Conclusion
Overall, the OP demonstrated an efficient system of health and safety communication. Effective
practice has been identified that the construction industry can apply to facilitate the communication of
health and safety messages, when taking the unique context of their individual operations into account.

The OP project seems to have been successful because of leadership, as well as the planning and
organising involved. There was an open system of communication, and management was fully
committed. The workforce was engaged and their opinions were listened to. There was nothing
particularly unusual in the different initiatives involved. The main difference at the OP compared to
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other large sites was the apparent ability to implement these initiatives and continually monitor them.
The autonomy given to contractors and the way standards were introduced shows that it might not
be very important what the initiatives are; what is important, though, is to make sure initiatives fit
the company culture and are actively led. In the wider industry, contractors may choose the best
initiatives for their projects and how best to implement them. However, through careful planning and
organisation, contractors can choose initiatives that work for them:

Is there anything which is the most amazing innovation? It’s not innovation. What’s key… in the
lessons learnt is it’s about leadership and that drills down, and it’s about communication. And
that’s not a revelation, but it just keeps reinforcing it… actually communicating at all levels is so
important… A learning point for me is, we all like to talk to the… [managing directors]… and
our counterparts, but, by goodness, sometimes we’ve just got to go and talk to the people who are
actually doing the job. (Project director)
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Appendix 1: Time 1 focus group inventory

Introduction (not recorded)

• Thank you for coming
• Researcher(s) introduce selves/roles/group
• Brief reminder about the focus of the study – identify the main goals/objectives of the meeting
• Time available
• Permission to tape the focus group discussion
• Permission to quote/Confidentiality/Anonymity/Respect for others (what is said in this room stays

in the room)
• Saying things off the record
• Access to the report
• Agree on ground rules (try not to talk over each other, consideration of others – allow quieter

people to speak, try to keep focused)
• We are interested in your perspectives on health and safety within the construction industry –

there are no right or wrong answers!

Thank you for agreeing to participate in this focus group!!

Focus group questions: (recorded)

Warm up:

• I’d like to go round the table and find our your name, who you work for, where you work, how
long you have worked here and if you have previous experience of the construction industry (all
data will be made anonymous in the final report)

• Can you tell me about the health and safety on this site? Is it different to other sites you have
worked on? How?

1 Source
1.1 Who provides you with health and safety information on this site? (Notes to interviewee – 

Probe: (1) to them as an individual and (2) more generally to the site and across Olympic 
Park)

1.2 (Use depending on answer to previous question) Which different people/organisations give 
you health and safety information on this site? (Prompt: Co-workers, Supervisor, HSE, 
employer, ODA, CLM)

1.3 Does the Olympic site differ from others you have worked on?
1.4 Are there any unique or innovative health and safety initiatives at Olympic Park?
1.5 Are there any unique or innovative forms of health and safety communication used at 

Olympic Park?

2 Channel (for example, toolbox talks, supervisor talks, site newspaper, posters, ‘Be safe campaigns)
2.1 How do you find out about health and safety information on this site/across Olympic Park? 

(May want to prompt – posters, written instructions etc.)
2.2 What forms does health and safety information/communication take here?
2.3 Does the Olympics site differ from others you have worked on in terms of health and safety?
2.4 Can you tell if a site is going to be strict or not in terms of health and safety? How do you 

know? Can you describe the differences between a safe and unsafe site? How soon can you 
tell the difference?

3 Attention – switch and maintenance
3.1 When you’re receiving health and safety training/information what helps you pay attention? 

Can you describe good and bad communicators? Why do you pay attention?
3.2 What visual warnings around this site grab your attention? Why?
3.3 What do you think makes a good health and safety poster?
3.4 When you are in a long training session, what enables you to keep your attention focused?
3.5 Did you pay attention to different parts of the induction in different ways?
3.6 Can you describe what happened in your induction/the safety posters around site?
3.7 Does the Olympics site differ from others you have worked on in terms of health and safety?
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4 Comprehension
4.1 Do you find the health and safety training you received here easy to understand?
4.2 Have you learnt anything new about the health and safety and the risks you face in your 

job? Can you give me examples?
4.3 Can you describe key safety messages received from the safety information you’ve been 

given at this site?
4.4 Are any of these specific to this project/Olympic Park (ie not generic industry wide)?
4.5 Are there any health and safety training/posters that you have found difficult to understand?
4.6 Do different aspects of health and safety training/messages contradict each other? Do aspects

of health and safety conflict with your working operations?

5 Attitudes and beliefs
5.1 What do you think of health and safety?
5.2 Would your job be easier if you didn’t have to keep to health and safety rules?
5.3 Do you think there is too much health and safety in construction? How does this affect you?
5.4 Have you changed the way you think about health and safety since being on this site? Why?
5.5 Can you give an example of something you view differently now?

6 Motivation
6.1 Who or what has the most influence on your safety behaviour? Why? (for example, direct 

supervisor)
6.2 What motivates you to behave safely?
6.3 What motivates you to behave unsafely?
6.4 Does working on the Olympics project motivate you to behave more safely?

7 Behaviour
7.1 Have you changed your health and safety behaviour since being at this site? How have you 

changed? Can you give me specific examples?
7.2 What interventions have had the biggest impact on your safety behaviour?
7.3 Thinking back to the earlier questions where we talked about the differences between safe 

and unsafe sites – do you behave differently depending on your impression of the site?

8 Key legacy question
8.1 Will you use anything you have learnt, in terms of health and safety whilst working at 

Olympic Park, when you move to your next project?

Cool down:

• Do you have any questions for us or anything you would like to add to this discussion?
• Are there any questions that you found difficult to understand or didn’t make sense to you?

THANK YOU FOR TAKING PART IN OUR RESEARCH!!!
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Appendix 2: Common standards lists
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No. Common standards

1 Work at height

2 Withdrawn

3 Hole protection

4 General scaffolding (withdrawn)

5 Mobile access towers

6 Withdrawn

7 Collective fall arrest (withdrawn)

8 Personal fall protection (withdrawn)

9 Access to vehicles and trailers

10 Access routes

11 Lighting 

12 Safe use of mobile phones

13 Personal protective equipment (PPE)

14 Working with buried services

15 Floor-mounted/Mini cranes

16 Best practice for accommodation

17 Health and safety standards for storage and logistics

18 Environmental standard for site layout and good housekeeping

19 Environmental standard for storage of COSHH [hazardous] materials

20 Environmental standard for surface water management

21 Environmental standard for construction noise

22 Environmental standard for management of dust emissions and odours

23 The use of acetylene

24 Principal contractor boundaries

25 Food hygiene

26 Vehicle concrete barriers

27 Olympic Park safety helmet colour codes for key personnel

28 Near-miss reporting

29 Olympic Park permit holder

30 Safety in the transportation of loads

31 Movement of pedestrians and vehicles within the Olympic Park

32 ADT [articulated dumper trucks] maintenance and roadworthiness

33 Quick-hitch attachments

34 Safety in lifting operations

35 Management of lifting operations – training and competency

36 Securing of frequently used/common lifts

37 Movement of pedestrians and vehicles within projects and venues
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No. Common standards

38 Supervisor competence

39 Stockpile management

40 HS&E communication

41 The management of temporary works

42 Mobile elevated work platforms – safe use, operation and maintenance

43 Utility cutting knives

44 PC [principal contractor] fire safety arrangements

45 Prevention of sabotage

46 Angle grinders – provision and use
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Appendix 3: Example of a common standard
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Appendix 3: Example of a common standard (contd.)
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Appendix 4: Analysis of facilitating and enabling
factors

This section gives details on how the ODA and CLM facilitated health and safety across the
Olympic Park (OP). Some systems depended on, or facilitated, communication.

Planning and organising
Planning was an important theme from the outset, and the OHSAS standard methodology, known
as ‘Plan-Do-Check-Act’, was applied to the Park layout and organisation. Moreover, it was
believed that planning ensured that expectations could be met so that any issues could be
eliminated or accommodated before they got ‘out of control’: 

The whole point here was that we wanted to manage everybody’s expectations so that we didn’t
suddenly keep moving into disaster zones. So everything’s well planned for. It’s still moving at
pace. It doesn’t hold you back, but you’re trying to keep one eye on the future and one eye on
the present… (CLM) 

Ensuring alignment to prescribed standards and answering contractor issues 
The ODA maintained a direct line of contact with contractors and had a visible presence on site.
CLM and ODA members were incorporated into project teams to engage with project planning
and maintain a direct line of contact with the client. This was to ensure that the job was being
completed to the agreed standards and specifications, and that any stakeholder issues could be
dealt with on site:

We get the design to a much more advanced stage and we insist on that. We plan very, very
carefully… we work very closely with our contractors. So we as a client are all over these
contracts. For instance, each of the major contracts out there, there are three people involved
directly on the site: There’s the project director of the contractor who’s doing the work…
There’s a… CLM project manager… The third person is the project sponsor, who reports to
me, and his job is to ensure that the agreed brief is met and fulfilled, and to ensure that quality
standards are correct… So we as a client are incredibly intrusive. (ODA)

Co-operative planning to make improvements
Planning was important to ensure everyone had the same goal regarding health and safety.
However, it was realised that, while company directors may adhere to the processes and
procedures, it doesn’t naturally flow down to the lower tiers. Therefore, what they needed to do
was facilitate alignment between ideas that were agreed at SHELT and the lower tiers. In order to
do this, they asked for more involvement from the directors at SHELT, where they would decide on
the upcoming risks and what needed to be addressed. One such example was improving supervisor
competence. A training course was agreed at SHELT and was developed and delivered by CLM:

Just doing the norm in the industry doesn’t work because the processes and procedures and the
chief executive commitment doesn’t naturally fall down to the lower-tier subs. You really have
to work at it… We moved into getting more proactive with the SHELT group, getting them to
decide what the risks were and getting them to either decide to workshop or to think about
what they needed to do to mitigate those risks… (CLM)

… we, CLM, started measuring the ratio of supervisors in all the contracts down through all
the tiers… all of SHELT decided to check on the supervisors’ competence because we were
getting injuries and fairly potentially serious accidents from what were apparently very
experienced people… So… we set up, through SHELT, ‘Develop the supervisor’ training course.
(CLM)

New health and safety campaigns were often supported by the ODA Communications team.
Planning by the contractor was important so that the team could plan campaigns and have the
right media available:

… at the same time we’re running our campaigns, very much over-arching, many of the
contractors are running either campaigns that are driven by the individual needs on the actual
site or they’re driven by their corporate head office. (ODA) 
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Planning was also important for CLM to address needs at the right time so that they did not become a
safety issue: 

There are campaigns and they’re planned in advance… lately there has been a lot of focus on safe
and secure completion as we know we’re coming to the end of the project and one of the main
risks is that people think ‘We’re over the worst…’ and in actual fact the experience can be that we
have major accidents and fatalities towards the end of projects when really the construction
processes themselves are not that hazardous. (CLM)

Planning and organising are crucial elements for safety to alleviate time pressure and provide time to
think before the actual work is done. The ODA and CLM highlighted that they had set realistic time
deadlines for contractors – planning facilitated this:

The strategic elements then that we worked on consistently was planning and organising… getting
people to think before they do things… Thinking about the need to do sequencing of jobs. ‘Could
we do consecutive rather than sequential tasks? Could we mitigate risks by actually having things
in a right timely manner?’ Thinking about making sure that deliveries and equipment were all there
prior to jobs starting. So planning became a big part of it. (CLM)

Planning was seen as a motivator to finish, as well as good from a commercial point of view – advance
planning would limit lost time and, in turn, financial loss. Having scheduled times to meet and plan
enables work to be completed more efficiently; this was also apparent on site. The importance of
planning and co-ordination was apparent at all levels. On some sites, supervisors had structured daily
meetings to plan and organise the day’s tasks. Workers’ views of planning and organising were
generally positive. Planning meant that they could be made aware of any problems that arose:

You’ve got to read through it and then sign it and then, you know. You’re just made aware every
week of something different, you know, just to keep you aware of things changing or anything like
that really. (Workers’ focus group)

While there were a lot of planning processes, workers felt that they could still progress their work – it
didn’t affect the way they conducted their work:

… it’s a knock-on effect for everybody else. So we’re now having to… work in a different system to
release areas to the other trades, but the planning’s still going on and we all still seem to be able to
work. (Workers’ focus group)

Workers felt that planning was essential to alleviate the problems associated with crowded on-site
work conditions: 

I generally get given my job in advance over here because [on] this site everybody’s working as a
whole and I think the plan has to be done a lot differently… You’re constantly working around
each other, you’re constantly in each other’s faces, whereas [on] most sites it’s not like that.
(Workers’ focus group) 

Planning also benefited from worker engagement, as the right people were there at the right time, and
they were accessible:

Having management there when you need them, not just some bloke sat in an office the other side
of London. Having people here on site to speak to who can deal with the problems there and then
– that’s always a good thing. (Workers’ focus group)

Communication when things did not go to plan
There were occasions when jobs did not go to plan chronologically. However, the ODA and CLM
encouraged and facilitated an open environment of communication, which allowed planning to be
somewhat flexible. Workers were able to look at the bigger picture, and communicate and work
together to come up with a suitable compromise:

A lot of the stuff is high-level work, but a couple of guys… they’ve already been in there and put
up the bloody ceilings. So how does that work? I mean really we should go up before them and
then they come behind us, do you get what I’m saying? But usually there’s a happy medium. Apart
from the fact that you go by schedules as well, you need to interact. (Workers’ focus group)
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Conclusion
Planning and organising were essential to ensure that the contractors stayed focused on
completion. Planning also alleviated time pressure and ensured that resources could reach their
final destination at adequate times. While the ODA and CLM had an overall framework, their
planning was not rigid. Flexibility, facilitated by communication, was built into the programme.

Setting standards

Clear guidance for contractors 
The ODA, as a client, showed considerable direction and gave guidelines to contractors from the
start. The overall aim was to avoid ambiguity so that contractors who were from different
backgrounds were all working toward the same health and safety standards. The standards were
set as a benchmark for what the contractors had to achieve and were not just guidelines. Some
form of uniformity was needed on site so that everyone could work towards the same eventual
goal of zero harm and employee safety: 

The ODA standards for health and safety and environment in design and construction… form
part of the contract. So that’s written into every Tier 1’s contract that they work to those…
(CLM)

Contractors regarded the standards set by the ODA as tough but achievable. They also appreciated
the way the standards were provided as an autonomous guide with support: 

I think the ODA have set… very tough but achievable targets in relation to performance across
a number of areas – not just health and safety, but also across the whole sort of ‘respect’
agenda and the whole ‘opportunities’ agenda with apprentices. (Project director) 

Standards developed with contractors
As the programme continued, common standards were developed to assist and progress
contractors’ work. The ODA worked with contractors to develop the standards and facilitate their
implementation:

We had a group of common standards when we first started that were sort of developed over
the years and… we have 45 at the moment; and they’re subject-specific… The intention of
them was to be over and above normal practice or best practice to set a new standard for what
we want on Olympic Park. (CLM)

All the standards are developed in collaboration with the contractors. Most of them are easily
implemented because they are benchmark-setting; they are framework standards rather than
prescriptive ways of delivering. So we let them decide… We’ve tried to be aspirational in our
goal-setting and we’ve also tried not to be prescriptive. (CLM)

Clarification at subcontractor level 
The standards also helped contractors develop their subcontractors and clarify exactly what was
expected of them:

We’ve got to set those standards very clearly up front so people do understand what is
expected and then we can get on with it… that’s all part of learning at the beginning, usually,
with a subcontractor or our own people [we need to clarify] what are the standards that are
expected. (Project director) 

Support for the contractors – Ensuring they were all working to the same level
At the procurement stage, the ODA and CLM were aware that not all of the contractors were at
the same level of competence, nor had they implemented all of the prescribed training
programmes. CLM placed each of the contractors on a behavioural matrix so that contractors
could get support specific to their requirements: 

… we asked them a whole pile of questions that could measure where they sat on a
behavioural matrix so they could position themselves and then you give them the guidance for
what they need to do to move to the next… Giving them that framework allowed them to see
what they needed to do next to improve… and our job was really to then recognise and reward
them that they’d moved to the next stage. (CLM)
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Setting higher standards
Complacency among contractors was not tolerated by CLM. Contractors had to demonstrate
continuous improvement in line with the standards that were set. It was felt that CLM facilitated
continuous improvement by ensuring the standards were set at the right level. The majority of senior
CLM staff had worked on large projects, such as Heathrow Terminal 5, and in the oil and gas
construction sectors. Accordingly, standards were set based on their experience: 

Our programme director had come from the power sector and, in the power sector, the tolerance
levels are much narrower than you’d necessarily find in construction. So he narrowed that gap
and he could do that by walking round a site and just not liking the way it was set up… you had
people with a different set of parameters looking at what we were doing. Now, in construction, I
would… be thinking ‘Yeah, that’s pretty good,’ but actually somebody from the power sector
coming in – ‘Not nearly good enough.’ (CLM)

Monitoring performance 
CLM put a number of mechanisms in place to monitor performance and ensure alignment to the
common standards. However, this was an area of contention for some of the contractors, who felt
they were always being watched:

We’re always getting audited whether it be from them or from our own people… sometimes
twice a week we have a focused safety visit on site, whether it be from senior management, from
ourselves or the ODA/CLM. So we’re always under scrutiny. (Project manager) 

However, other contractors were content with the level of monitoring. They acknowledged that you
can never do too much checking where safety is concerned:

… it is a lot more thorough here and, because you’re getting hit with those messages quite a lot,
it’s focusing your mind on getting that message out to the next level of people below you, rather
than keeping it to yourself to a degree. (Project manager)

Contractors also felt that the client and delivery partner staff present on site was a new and unique
experience, as it showed commitment and involvement from the top. However, there was concern
over the timing of their visits, principally the fact that they happened at the same time every week,
which may have limited their effectiveness:

Having the HSE and CLM so closely on site with you, I think that’s very unique… where a
normal building site you don’t have that involvement… you might… see a random one…
through the whole two-year project, but here they’re weekly with CLM… (Supervisor) 

At the client and delivery partner level, monitoring consisted of site tours by CLM, the CLM
Assurance team and the ODA: 

They give out awards, don’t they; periodically on performance and it all gets monitored. (Project
director)

At the contractor level, similar monitoring was completed by line managers and health and safety
managers, who conducted regular site tours. However, monitoring was completed at several levels
by supervisors and even the workers themselves. Several contractors used awards ceremonies and
league tables to informally monitor their workers. The purpose was to engage subcontractors in a
friendly environment and ask them face to face how things were progressing on site:

For us it’s a means of communication. We communicate particularly with them [subcontractor
name] to tell them how well I think they’re doing and what the next campaign is going to be on.
(Project director) 

The monitoring was not just about checking people. It was about checking several elements of the
site. For example, checks were made on equipment and qualifications:

Reprimands for poor performance
If contractors were still not working safely or if they had a series of reportable accidents, they were
reprimanded by CLM and the ODA. A formal complaint was made and then CLM set out an agreed
course of action for the contractor to rectify the situation: 
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… for example, performance on one particular contract wasn’t great. We had a number of
accidents… The project director, his chief executive and a number of key people were then
contractually obliged to come in and talk to the… most senior managers at ODA and CLM about
why your performance is so poor on health and safety and… what you’re going to do about it. And
we wrote to them officially through a contractual letter that said ‘As a client we’re not happy with
you. We want you to do this.’… So we agree a standard, you don’t implement it, we get contractual
on you. (CLM) 

Conclusion
ODA and CLM set out clear guidelines for their contractors so that even if contractors were at different
levels of competence or work standards, they had clear and common goals to work towards. This
removed ambiguity. CLM and the ODA had the resources to offer support to contractors. Constant
monitoring eased the problem of complacency with contractors. They knew they had to adhere to the
prescribed standards or risk reprimand:

Leadership
Leadership and commitment on the part of the ODA were seen by respondents as important elements of
the working environment created at the Park. The fact that senior ODA/CLM personnel were visible on
the Park gave credence to their messages, and contractors were more willing to adhere to standards
because they knew there was support from the highest level: 

… the leadership is very much visible. And that’s not to say that the ODA are in your face all the
time, because that’s far from it, but… we’ll get a visit from the top man at the ODA, whereas if we
were out on another project I can’t imagine the top man of another major client… coming on site.
(Senior manager) 

Several contractors commented on how clear and decisive leadership was – perhaps the most important
enabler on site:

If you could bottle that and sell it, you’re completely onto a winner. It’s leadership. It’s leadership
and it’s commitment… (Health and safety manager)

Environment for safety

Physical environment
The ODA spent a lot of time, money and effort creating a safe environment for people to work in. This
was seen as strategic and necessary for the important goal of health and safety. Creating an environment
for safety applied to making sure that the Park and individual sites looked safe (tidy, clean, designated
walkways and so on), and also providing workers with the necessary machinery and equipment they
needed to do their job in a timely manner:

The second… strategic element was all about what we called the environment – creating an
environment where people could actually be safe and work safe. And that’s environment with a little
‘e’ rather than a big green ‘E’. And it was then about saying ‘Is the workplace right? Does it look/feel
right? Can I operate safely in this environment? Do I have the right tools, equipment, processes and
safety equipment? Do I have enough time? Do I have enough resources or enough people?’ Creating
an environment where people can have success… So plan all your bits. Get all the bits delivered at
the right time and the right place so people can operate safely. (CLM)

As well as the services provided by ODA, contractors also made arrangements on site to ensure a safe
working environment, eg by providing adequate signage and exclusion zones:

Our area is the whole of [name of venue] and inside there we’ve areas of exclusion zones which have
got our signs everywhere… We don’t want people to stroll in there, which we had problems with,
but it was stamped out because it’s got so much machinery flying about in there… (Supervisor)

Psychological environment
Psychological elements of the environment were also addressed by targeting the culture, using
programmes such as behavioural safety, worker engagement and supervisor training: 

The behaviour’s changed, which obviously changes the culture as well. Ninety-nine per cent of
people now know what they should be doing and what they shouldn’t be doing. But, in saying
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that, they still go and do something which they shouldn’t do. But that position has changed a lot
and it’s only a very small minority compared to early doors, when we had a big percentage who’d
do it anyway. Now it’s come down into single figures I would say, a big change for us. I’d like to
think it’s because of all the incentives and initiatives that came from the ODA I suppose. (Senior
manager)

Workers were given behavioural training and were made aware of the standards they should be working
to. The majority of workers felt empowered to challenge their peers if they felt they were not working
safely:

They have the biggest influence… seeing their peers challenge them about perhaps unsafe working
practice or accepting an unsafe work environment… that is the best motivator… Having your own
peers challenge you… it makes you think… That, in terms of a management point of view, is
fantastic because it really makes the manager’s job that much easier, because it doesn’t mean they
have to enforce the rules nearly as much… if their peers are leading on safety… (CLM)

Moreover, on site, workers were openly encouraged to speak up or stop working if they felt unsafe. It
was highlighted that this was not the norm on most construction sites. Workers were more likely to
report problems which could lead to safety improvements as they did not fear repercussions.

Another psychological facilitator for a safe environment was realistic time goals and planning. There
was time to think about how a job should be completed and workers were not under pressure to
complete work quickly, and therefore potentially unsafely:

… there isn’t the pressure to cut corners that there might be elsewhere – and I shall pick my words
carefully here… they take their time a bit more and plan what they’re doing and think about work a
bit more cleverly let’s say, which is a good thing. (Supervisor)

Contractors followed a strict but fair approach when workers did not follow the rules for a safe
environment. Workers did feel that they were given the chance to rectify the situation:

It’s just communication. I do get guys, my guys, coming to me saying ‘He isn’t doing it right. He’s
doing it dangerous. He’s doing it this way.’ So then you go and watch them. You don’t go and pull
them straight away. You go and watch them, see what they might be doing wrong, and sort it out
from there. (Workers’ focus group) 

Maintaining the working environment
Contractors were also under constant pressure to make sure they were up to date with standards and
avoided complacency. This constant scrutiny helped keep the environment safe:

If you’re doing the same thing day in and out, complacency’s got to be there… So… it’s just trying to
keep things fresh… but it does keep you on your toes… and it makes you think… (Works manager) 

Contractors ensured that each of the workers fully understood the rules of the environment before they
set out on site. Workers who were not used to the environment often just left:

Nobody gets on this site without having a full understanding of what the company think of safety…
everybody out there now understands what [contractor’s name] view on safety is, certainly on this
job anyway, and I think… most of them understand it. I think most of them buy into the culture,
and if some of them don’t, then some of them leave. I mean that’s just the way it is… some people
just can’t work in that environment and it’s just alien to them… they can’t quite live in that stricter
culture, I suppose. (Works manager)

Conclusion
Creating an environment for safety enabled people to work in a safer manner because they had the
resources to hand when they needed them. The psychological environment that was created allowed
workers to raise safety concerns and proactively engage with health and safety on their site.

Worker engagement
Worker engagement was an ODA priority and Tier 1 contractors were required to develop programmes,
as stipulated in the ODA HS&E standard. If workers were not engaged and did not feel part of the
team, then this could have major implications for safety: 
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So what all this is about is getting an engaged labour force, because if you haven’t got an engaged
labour force you’re never going to uplift your levels of safety… (ODA)

At site level, engagement was encouraged through a range of channels – workers’ forums, management
site visits, DABs and so on. Workers’ views on engagement varied according to site. On some sites,
workers felt that management genuinely cared about their safety. However, other workers took the
view that managers only engaged so that they could maintain their safety record, compete with other
sites and win the next job: 

… it’s just that are you better than other sites… or something to show that they haven’t had a
death or an injury in so many years. ‘Oh, you had an injury two months ago. We haven’t had any
injury for the past two years, so that means we’re a lot better than you.’ It’s just constantly fighting
against each builder. It’s not actually worrying about us; it’s just worry about themselves all the
time. (Workers’ focus group)

The ODA and CLM actively encouraged the distribution of vouchers and rewards to help managers
engage their workforce. However, several workers commented that the vouchers were often distributed
arbitrarily, as management didn’t really know them. The sites where workers felt most engaged were
where management took the initiative to openly engage with their workforce and speak to them on a
face-to-face basis. Often workers were rewarded with a handshake for working safely. Other sites
involved workers in decision-making and asked their opinion on how things should be done. Workers
agreed that while it is nice to get a monetary reward for safety, it is far better to be acknowledged by
management for actually being part of it. There were several examples of engagement solving health
and safety issues 

Conclusion
Worker engagement programmes were an effective means of getting workers involved in the process of
improving health and safety. However, this was dependent on appropriate implementation. If not
implemented in the correct manner, it could lead to workers becoming cynical.

Autonomy
While the ODA set specific health and safety standards, they also allowed contractors some autonomy
in the way that systems were implemented on each site. This was strategic – it was felt that it would be
difficult to foster continuous improvement if all contractors had to implement the same system. This
approach was taken by senior ODA and CLM personnel, based on their prior experience of large
projects where particular programmes were prescriptively implemented. The result of this was that
improvements were not sustained and contractors often ‘reverted to type’ once the project was over.
This was contrary to the Learning Legacy ideals of the ODA. In response to this problem, the ODA
gave contractors the autonomy to create programmes which fitted with the systems and culture of their
organisation. This approach, the ODA and CLM believed, was more likely to create programmes and
practices which would be implemented more widely among contractors and contribute to a legacy of
health and safety improvement within the construction industry:

So what we tried to do is we took on big contractors… We recognised that they’d got [an] excellent
health and safety system and ways to communicate, so we said ‘Well, we’re not going to change
that. What we’ll do is we’re going to let you be principal contractor in your own area and you can
roll out your own systems that you’ve already established and do well at, and we’ll set some overall
framework, guidance and standards over and above that.’… So it’s quite unique… What we’ve
tried to do is take the best out of each contractor that’s working there, take bits from them and
[we] have… looked to spread that across the whole of the project, which again is slightly different
to what you’d normally do. (CLM)

Contractors also appreciated that if new standards were developed, they were not implemented with a
blanket policy. Instead, contractors could implement them in the most effective way for their company
and get guidance from CLM. In general, it was felt that the ODA and CLM managed to offer support
without being intrusive:

I think the balance is right between CLM as a client supporting projects, challenging projects,
asking questions and also letting projects get on with it. I feel like I don’t have someone sat at my
shoulder asking me a million questions every day, ‘man-marking’ me. I feel that I’m allowed to get
on with things and I get sense-checked at the right times. So I don’t think there are shortcomings.
(Health and safety manager)
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Problems associated with autonomy 
There were several cases of subcontractors and workers working for different principal contractors
on the OP development. In their view, the autonomy of the Tier 1 contractor to run similar courses
addressing the same ODA/CLM initiative was infuriating. The subcontractors and workers had to
train over and over again in what they felt was essentially the same thing, except for the different
terminology. If there had been some consensus, it was felt that it would have avoided repetition
and confusion: 

… there’s too many large organisations not pulling together to get one concise way of dealing
with behavioural health and safety. There’s lots of main contractors trying to do it but calling it
different things and as a subcontractor… every time you go to another main contractor…
you’re having to discover different terminology for the same process that you always had in
place. (Supervisor)

CLM – the delivery partner
CLM acted as a buffer between the contractors and the ODA. CLM also helped the ODA transmit
the importance of the project to contractors. For some of the more difficult projects, CLM acted as
a Tier 1 contractor. In conjunction with the ODA, they created a clear vision as to the standards
that had to be met and how the Park should be run. Through advanced planning, CLM was able
to incorporate these needs into the procurement strategy. Throughout the course of the project,
CLM also provided a sustainability and health and safety assurance role:

So the delivery partner… we had to be invited in by the client to help shape what it was they
wanted… You spent your money on the field of play because that’s what Olympics is about,
but you also focused on the legacy… we had a client who had recruited some really fantastic
people who had got real vision around what they wanted out of environment, sustainability,
you know, equality of inclusion, employment skills, but they had a difficulty of translating that
vision into practical outputs. So a lot of our role was actually ‘What do those practical outputs
look like? What is the norm for the industry?’ and then… ‘How do we push that a little bit
further to make sure we’re stretching the contractors just to make… that difference?’ And
because we were so far ahead of the game in terms of planning, we could build a lot of those
requirements in through procurement. (CLM)

Assurance 
While it was generally understood that the ODA and CLM hired proficient contractors who were
capable of working to the standards that were contractually agreed to, there was a concern that
they would not be able to self-regulate:

I think the industry’s tried very hard. You know, so you go to Tier 1 contractor one and Tier 1
contractor two because they really are very good contractors. They have those disciplines. They
have those competencies within there, you know, when you’re looking at their management set-
up. What they don’t do is self-assure particularly well. (CLM)

Additionally, it was felt that if contractors were able to self-regulate, they could become
complacent in their work. The ODA wanted a safe environment where there was continuous
innovation, which was seen as necessary for the legacy. The Assurance team ran regular inspections
and acted as a conscience for the contractors, to ensure they were working in line with the
common standards:

… Assurance. They’re looking over my shoulder. I call them my conscience. So [the team] I
have with the CLM guys, they’re a bit more of a conscience. (Project director)

The Assurance team would not interfere with the day-to-day running of the site. Instead, they
would challenge the contractor about what they were doing. The Assurance team checked if things
were going wrong; how they were going wrong; what the contractor could do to make things
better; and if the contractor needed their help:

[Name of Assurance personnel] was an extra level of safety and we asked certain things of
them, maybe. I mean, we expected answers on bigger problems from them. We don’t need help
on the day-to-day running… (Works manager) 

In between inspections, contractors could contact the Assurance team and each of the projects had a
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single point of contact (SPOC) within the Assurance team. The SPOC in the Assurance team had a
working knowledge of the project, which meant they could make timely judgments if contractors
had any queries. The Assurance team stored all the relevant information about each of the sites in a
database, and coded it using a traffic light system (red, amber, green) as each of the problems was
addressed:

… site tours and Assurance team reviews are a good opportunity to chat with the principal
contractors about things that have happened and things that other people are doing. So under
health and safety assurance we act as single points of contact, sort of SPOCs for projects… it’s
quite similar projects that we look after. So if there’s something… if we’re talking about fire – if
there’s something good that one contractor’s doing on fire prevention, then it’s good to say ‘This
is what so and so are doing on that subject.’ (Assurance)

Concern over the running of the Assurance team
However, there was concern over the timing of the Assurance team’s site visits. A team member
would arrive at the site for inspection at the same time each week, so workers and management
knew when they would arrive and could alter their behaviour accordingly. It was felt that the
Assurance team could not always get an accurate reflection of what was happening on site and that
randomised visits would have been more beneficial: 

… they knew every Wednesday that the Assurance team member was coming round, so they
would be on [their] best behaviour at all times or make sure that things were right. (Health and
safety manager)

The ODA and CLM insisted that the project was being run within realistic deadlines. However,
several contractors highlighted that nothing can ever be certain in construction and people had to
work overtime to get things done. As deadlines got closer, people were under more pressure. Some
contractors were concerned that if an accident was going to happen then it would be at the latter
stages of the project and they would need the full support of the Assurance team. However, at the
time of the second stage of interviews, the Assurance team was being scaled back, which meant that
the team members who were left were under more pressure and could not conduct site visits as
frequently: 

… there’s more pressure on people to get things done, people are working longer hours and… in
the next several weeks it will just build until it’s done… And we’re a little bit behind, so…
there’s going to be a lot of people under quite a bit of pressure out there very shortly. (Works
manager)

Conclusion
The use of a delivery partner facilitated many functions across the OP. The assurance function was
particularly important for maintaining standards and providing support. This function was valued
by contractors, who thought that it would have been preferable to maintain a full Assurance team
up to the end of the construction.

Reward and compliance 
Compliance was an important theme at the Park. Workers were expected to abide by the rules and
regulations. Most importantly, they were expected to work safely. CLM worked on compliance
issues from the start of the project and encouraged contractors to have systems in place for both
reward and reprimand. The management at CLM admitted that putting a compliance system in
place was subject to trial and error, and that they did not get things right from the start:

I think it took us a number of times to get the compliance levels right because compliance is one
of those boring things everybody switches off to, and so you’ve got to be highly creative about
how you do that, and I don’t think we got that right as quickly as we could have done.
Fortunately, you know, we were in the early stages of the programme when you don’t end up
with enormous workforce churn. (CLM) 

At site level, there were mixed views as to how well the compliance strategy was working. Managers
acknowledged that both reward and compliance strategies must be put in place. Rewards included
vouchers, pin badges and open acknowledgement from management. Workers were generally
thankful for the rewards they received and highlighted that perhaps the most important reward was
acknowledgement of a good job by management, which kept up morale: 
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I think the awards as well. I mean not so much… having a prize, but it’s always nice to know
that your work is appreciated, especially the tradesmen… it’s good to say ‘You’ve done a good
job.’… to feel appreciated means a lot and it gives you a bit more morale so you can do even
better… (Workers’ focus group)

Contractors highlighted that the type of reward given should suit the audience. There was concern
that if monetary rewards were given then workers would not report problems, which was, of
course, contrary to the purpose of the reward:

No… they shouldn’t necessarily need to be rewarded, but you just have to watch where you go
with it because, as I say, the £50 tokens was one of the first things we were doing and I think
we kind of shied away from it in the end because… you shouldn’t really have to reward
somebody with money for doing what is their job… and doing it safely. But it’s good to get that
recognition. I’m not trying to be negative, but you’ve just got to watch that you don’t put too
much [pressure on]… so that somebody didn’t report something… (Supervisor) 

In the case of compliance issues, CLM offered support through supervisor training, where
supervisors were educated on how to resolve conflicts and talk to people:

… there’s a way to talk to people and the same as I am with the guys – I will never tell them
what to do. I always ask them to do it for me and I think that is the best way. (Project
manager) 

CLM was openly involved in compliance issues, which contractors appreciated as it showed
engagement. However, some of the workers and managers felt that their constant scrutiny was a
cause of concern for the workforce, who felt under pressure as they were constantly being watched.
Coupled with the constant scrutiny was the ‘three strikes and you’re out’ policy, where workers
were given limited opportunities to comply before they were taken off work at the Park. A less
severe alternative was being moved onto a less desirable job. It was felt, occasionally, that these
policies may have led to under-reporting of incidents by workers. In effect, the repercussions of
reporting incidents far outweighed the benefits: 

One thing I would say, though, is that the near-miss reporting, whilst we try and generate this
sort of no-blame culture thing, people aren’t going to report near misses unless they think
they’re not going to get blamed for it. I have to say that CLM don’t take entirely the same view,
and if near misses get reported I get emails back from CLM saying ‘What the hell is going on
here? I want this guy removed. I want this guy disciplined. I want that… ’ Now that’s wrong…
you shouldn’t do that with that sort of reporting. It should be a non-blame [culture]. Yes, you
deal with everything and sometimes you need to discipline and remove people, but for me…
you shouldn’t use it… immediately… because you won’t get any reporting then. (Project
director)

Both workers and managers expressed contempt for the methods of reprimand. Several workers
complained that CLM never explained to them what they were doing wrong; they were just told
that there was a problem. Some contractors even condemned this practice, citing that all they were
doing was shifting the problem onto another part of the industry. However, this view was not
universal, and it may have depended on how the reprimand was implemented. For others, including
workers, the system was seen as fair. They thought it was reasonable to remove people from site
who behaved unsafely, believing that this also protected them from the unsafe acts of others.

Conclusion
As a lesson learnt, it would appear that the compliance methods used at the OP may have been too
severe in some instances. However, CLM acknowledged that it was a learning process for them,
and highlighted that the issue of compliance is difficult to master. 

Competence and training 
Competence was an important theme and was required at all levels. As higher-level managers in
CLM had to work directly with the contractor, they were profiled to see if they were the right fit
for the open, no-blame culture they were trying to create.

One of the key competences was health and safety. CLM was conscious of the industry norm,
where the health and safety officer is the main person on site who is aware of health and safety
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issues. Health and safety workers were trained to act as facilitators only – they encouraged others to
take an active role in site health and safety. Health and safety needed to be driven from the top, so
competence at managerial level was also seen as important. Managers had to understand exactly
what was going on in terms of health and safety. 

Following the procurement stage, contractors’ competence was measured against their ability to
meet a set of predetermined standards. Contractors then measured the competence of their
subcontractors, in line with the standards. Everyone was working towards the same goal of zero
harm, so it was imperative that subcontractors worked at the same level as principal contractors:

… new subcontractors go through a rigorous process. They come from our pre-managed
database of audited and acceptable contractors. When we procure them they have to go through
some basic checks anyway, and when they come to site we have a formal health and safety
meeting with them… and we go through all the safety requirements, and a lot of those safety
requirements will have been written into their subcontract as well. Then they go through… the
pre-start meeting and then we look at their supervision and, obviously, I make sure it’s
competent and we will have our own supervision until or unless we’re satisfied with the quality
of their own supervision… (Project director)

Where competences could not be met, training was used to bring everyone up to the same level.
Training was a priority for the ODA. There were financial incentives too, as establishing training
facilities on the site meant extra funding from the government. The ODA argued that a more
competent workforce would bring down the overall accident statistics for the industry: 

… we’re trying to drive the competence – right at the bottom level now. And that’s why we
wanted to get National Skills Academy status because it gives us access to money because we
wouldn’t have had the funding for all this. So we’ve had to go and get money from other parts
of government by saying ‘You can come and you’ll get a bigger bang for your buck if you come
and work with us because we’ll get you more workers committed to training and we’ll turn out
people which will help you with your statistics.’ (ODA)

The ODA facilitated the training courses by organising them and allowing contractors time to
attend them:

I think there’s been a lot of effort in training and developing people across the Park. So I think
there’s been a lot of it because I think the client, again, has really bought into this and said
‘Look, I’ll organise the course. Okay, you’ve got to pay for them, but if I make them available to
30 different contractors, it’ll be easier for you to fill, and rather than have 20 [contractor name]
guys on this course and close your site down for the day, if you put two on for the next month,
then you’ll get all your guys through it.’ You know, I just think that’s a client who really wants
to move things forward and wants to help. (Project director) 

As the site environments varied, specific training was organised to suit the areas that contractors
were working in. Training was seen as critical to help the workforce develop, which was critical for
the whole industry: 

I think, as well, the needs of our industry… Training is so critical. From day one of starting in
the industry, if you’re trained correctly how to do your job, that person will develop into a good
and, hopefully, a very safe person to work with in the industry… (Supervisor)

The ODA also trained the workforce to train others, which was important because workers could be
trained by their peers, who they knew were informed about their job and were more inclined to
listen to them:

… the ‘Beyond zero’ workshops that are going on just now, I think that there’s a ganger man of
mine who actually went on another two-day course and then… [became]… a tutor so to speak…
it’s what they call ‘train the trainer’. So he’s trained, he now holds the ‘Beyond zero’ workshop
as a trainer, and he speaks to the general workforce in groups of 20. (Supervisor) 

Hazard training provided workers with the competence to work more safely. Moreover, it was found
that if workers were aware of problems, they were more likely to challenge peers who may not have
been working safely:
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Well, since we’ve… gone through all the training… all our operatives have subsequently been
trained… specifically on risk assessments and hazards and near-miss reporting. So… that was
very useful, because a lot of the guys were unfamiliar… they never get coached on… the hazards
on a project. (Project director)

The ODA and CLM were constantly reviewing their systems and processes, and found that
supervisor training was one of the key competence issues. Supervisors were important as they acted
as both the source and channel for information. They had a bearing on how messages were
interpreted by workers and, therefore, had an impact on the safety of the site:

Why does the most experienced rigging superintendent for a major contractor try and land a
very complicated lift on his own, out of [the] line of sight of the crew, and get his arm broken?
What’s that? Call it what you will, but I’d call it stupidity and I’m sure there’s a better term than
that. Why does a very experienced supervisor use a forklift truck as a bulldozer to move a
particular object and then end up with a broken leg?… So those were the sorts of issues we got –
people doing things that were blatantly wrong when they knew a lot better… So those were the
sorts of issues that we had and that’s why we came up with the supervisors’ course. (CLM)

A more competent workforce also allowed for an element of trust between management and the
workforce:

… we have a certain amount of trust… that the blokes aren’t going to misbehave. And our
project manager put it quite succinctly the other day. He said ‘Out there you get the site up and
running, you can turn around, walk away, come back and it’s still running how it was.’ You
haven’t got people taking handrails off and climbing up bits, and doing stupid stuff. (Health and
safety manager)

The workforce appreciated the competence of management, regarding them as not merely ‘finger
pointers’. 

Problems associated with training and competence
As part of their contract, contractors were asked to recruit people from the local area. However, this
caused controversy, as the relevant competences were not always present in workers living in the
local area: 

At the expense of sounding controversial, how many project managers or civil engineers are
there in the local borough that have built an arena before?… How many major steel erectors am
I going to find in the local boroughs? So what that forces people to do is use the lower level of
trade to fill the number out to comply with the 10 per cent. Contractors will go to an agency
and say ‘Can I have 10 labourers?’ because that’s possibly where the trades are located in this
area to fill a box and they’re the people that have probably the worst level of English and
understanding of behavioural safety culture, and have less training on site. How does that marry
up? It doesn’t really fit for me. (Project manager) 

Some workers felt that the site did not meet all of their specific training needs; that they were just
doing training for the sake of it, and that experience criteria were not applied to some jobs at the
site.  No practical skills were offered as part of the training. The problem was further compounded
by language and cultural issues:

… some things they don’t pick up, like… they do courses, here. I’ve worked on this site now two
and a half years and I think this is the most inexperienced site for training for drivers or
anything like that, specially on this site. (Workers’ focus group) 

It was also claimed that the same workers were trained several times to make up the numbers on
ODA- and CLM-run courses. Moreover, because of the autonomous nature of sites, when workers
moved between sites it was felt that they were repeating similar courses several times. 

Conclusion
Competence was addressed at several levels, including senior managers, contractors, subcontractors,
supervisors and workers. On the whole, this was seen to be beneficial, although because of
contractor autonomy in programme implementation, some workers were repeatedly exposed to
similar training.
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Continuous learning and improvement 
Creating an environment for continuous learning and improvement was an early ODA/CLM aim.
Systems were created, such as SHELT and the HS&E Forum, to facilitate learning between
contractors. Informal networks were also created between contractors, which enabled them to learn
from each other. Learning and improvement took place at a number of levels across the OP.

Assurance
The Assurance team helped nurture the learning environment so that contractors would share ideas.
The team facilitated the development of relationships between contractors and the sharing of ideas.
The environment had to develop over time; however, the contractors saw the benefit of this more
open environment:

… if I’m honest, it [the HS&E Forum] was quite a negative environment early on, but what we
tried to do is encourage people to come and present on… best practice and lessons learnt which
they’d report on. If they’ve had an accident or there’s been an incident on site, we want them to
share that, but share what they’ve learnt from it so other people can learn from it as well. So
doing it that way, people are quite willing to share what’s happened, and quite happy to share
lessons learnt so other people can pick up from it as well… It’s never perfect… People are willing
and people are unwilling, but… it seems quite positive. (Assurance)

The Assurance team supported any ideas that were developed by contractors to make improvements.
The team members tried to get contractors to look at the bigger picture and think about what they
could do to improve things. As the same problems were appearing across several sites, the team
shared ideas site-wide to help the learning process:

Reviewing and learning – recognising that things go wrong and things don’t always go to plan,
but it’s what you do with that information when you get it and how you learn from it. There are
a lot of similar incidents that happen across the industry… but… [what have they learned]?… So
getting them to recognise (1) when they’ve had these learning events; and (2) then capitalise on
the value that they can get out of it. It’s getting them in a mind-set that says somebody reviews it
and says ‘Is this applicable to us? Yes. Do we do this task? Yes. What’s the problem? What’s it
actually saying? What action do we need to take as a result of this?’ The mentality was safety
alert comes in external from wherever and all people do [say in response] – ‘Oh, we do a
toolbox talk, tick the box and move on.’ So very much in the mind-set of the contractors was
safety’s about ticking boxes and shuffling bits of paper and moving things, when actually it’s not.
It’s a business process and unless you can actually get it right, then your business can’t be
successful. (Assurance) 

At site level 
At site level, if workers didn’t have a lot of experience of a task (particularly about novel tasks),
they were paired with a worker who did. In this way, the novice could learn and improve their
skills:

We’ve got guys that have been doing it a long time and guys that haven’t… Because a lot of this
system that we’re working with’s new to us, so we’ve had to create method statements and
systems of work that are safe and site-specific… So we get that system going, and then when we
have new guys go on you don’t just change the whole gang – you just move a couple of guys in
that haven’t done it to work with people that know that system of work… and that seems to
work. (Workers’ focus group)

On site, staff were proactive in looking at better ways of doing things and making improvements:

… our safety manager, he’s always looking at new ways with regards to safety, whether it’s
harnesses or brackets or whatever. (Supervisor)

Project managers could meet with their peers to discuss their sites and see if any improvements could
be made. This open communication was directly supported and developed by the ODA and CLM: 

I meet with other project managers on a regular basis to look at health and safety, and we
compare our performance. I’m comparing mine with [names of contractors]. You’re getting all
these… comparators and discussions with your peers about how well you’re performing and if
there is an incident… we go to these meetings and we talk about it. (Project director)
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The Communications team 
The Communications team had three main functions. These were to manage:

• external media – both reactive and proactive, including planning and filming
• external relations, including stakeholder interface 
• marketing communications  – site-focused, including running campaigns on topics such as

working at height. 

The team also provided contractors with supporting materials, such as posters and pin badges.

The team gathered information supplied by the ODA and CLM to produce material that supported
proactive campaigns (planned in advance, based on trends) and reactive messages (in response to an
issue that arose on site) by providing posters and other visual media. The ODA introduced a 12-
month plan, which allowed the contractor to align the messages on their site with the ones running
Park-wide. This meant that the ODA could stimulate the culture and environment at the OP by
ensuring that everyone was exposed to the same information: 

All the contractors are aware of our 12-month plan, so they can align their messages with ours
because we’re going to have much more success if we’ve got a message going… On all the
different sites you’re going to see the same message, but if it’s going to come from your employer
you’re naturally going to get more awareness and up-take and behavioural change from seeing
that message twice. (Site Communications team)

Additionally, if a contractor needed to address a particular campaign on its site and it was endorsed
by the ODA, they could use the support of the Communications team:

At the moment we’ve got down the route of doing something a little bit different, but ODA has
agreed to pay for some posters to be made up for the [name of venue] now we’re moving into
kind of our final stages… but for the venue alone it’s just my guys that are going to be on the
posters. So four people have been picked or will be picked to be like the face of health, the face of
safety, the face of environment, and the face of quality… (Health and safety manager)

Conclusion
Continuous learning improved health and safety procedures at the OP. This was facilitated by a
number of systems. It was dependent on a learning culture and trust, which needed to be built
between contractors over time.
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Undergraduate health and safety risk teaching

What’s the problem?
The principles and practice of health and safety are crucial
to the engineering industry. The Inter-Institutional Group
on Health and Safety (IIG)* has been concerned about the
shortage of health and safety teaching material available
to the UK higher education sector. This shortage could
lead to many young engineers leaving university with an
inadequate understanding of the subject. There’s an
identified need, therefore, to provide engineering
undergraduates (and perhaps others undertaking
engineering courses) with a common basic understanding
of health, safety and related risk issues.

Previous work was carried out by the IIG and Health and
Safety Executive (HSE)† to provide a package of teaching
materials on health and safety aimed at undergraduate
engineers. The material was originally envisaged in terms
of four project-based modules, delivered using a gaming
approach in which each student user would be part of a
virtual team. A demonstration CD was developed,‡

including examples of e-learning tutorial material, an
example of a video gaming approach to spotting and
understanding hazards, and a further example taking

* IIG members include the major engineering institutions, IOSH, the HSE,
the Engineering Council, the Hazards Forum and several other smaller
institutions with a strong interest in health, safety and risk.

† Taylor R H, Bell D and Smyth V. Development of an IIG/HSE e-learning
health and safety risk education package for engineering
undergraduates. Research Report 452. HSE, 2006. 

‡ Taylor R H, Stacey N, Cummings R, Vallance S, Bellenger D and Smyth
V. Further development of an IIG/HSE e-learning health and safety risk
education package for engineering undergraduates. Research Report
482. HSE, 2006.

students through the steps of a risk assessment based on
the hazard-spotting video game. 

The demonstration CD was widely distributed and generated
considerable interest, as a result of which the team gave
many presentations on the project. Discussions were held
with around 30 organisations, including major industrial
companies, universities, engineering bodies and charitable
trusts, generating feedback, ideas and views on the potential
for further funding to build the complete teaching package.
The ‘gaming’, team-based approach has significant benefits in
making learning about health and safety more memorable
than some more conventional approaches, but several
difficulties were identified with the full use of the approach as
initially envisaged:
- it would be difficult to provide gaming material of a

standard that students would find acceptable and the
material could become ‘dated’

- there were high costs involved in ensuring continued
realism across all the modules

- the approach made it less easy for the material to be used
in other teaching environments, such as schools and
industrial training centres

- there was a need to ensure that, while producing a
‘common basis’ for all engineering students, the teaching
material might be regarded as more relevant if some of it
could be focused on specific engineering disciplines, such
as civil or mechanical engineering. 

- despite wide support from engineering institutions,
universities and industry, it was difficult to be confident of
obtaining sufficient funding for the project based on the
proposed approach.
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These issues needed to be addressed in order to re-establish
the momentum and enthusiasm generated by the first phases
of the work. We commissioned Professor Dick Taylor (RHT
Risk Management, Visiting Professor at Bristol and City
Universities and Chairman of the IIG) to reassess the previous
IIG–HSE approach to developing teaching materials for
undergraduate engineers and find out whether this might be
done in a simpler and more cost-effective way while retaining
many of the concepts and e-learning benefits in the original
approach. Nicola Stacey of the Health and Safety Laboratory
(HSL) provided valuable input and advice to the review.

The research had three key goals:
- to develop a common framework of material for teaching

undergraduate engineers about health and safety risks in a
way that would interest students of all engineering
disciplines

- to design a modular package enabling universities to teach
the material as a single course or use elements of it as
required

- to assess how the package might be designed so it could
be used in other learning environments, such as schools,
colleges and in-company training, without significant
rework.

What did our researcher do?
Professor Taylor set out to restructure the content of the
teaching material for undergraduate engineers, while
retaining coverage of the topics agreed by the IIG. He
revisited the original content of the material to consider
how it could be presented at a lower overall cost or in a
form that might attract funding, or sponsorship in kind,
from more sources. 

Professor Taylor met with IOSH and the HSL to consider
issues that needed to be addressed and to identify
organisations that could be approached for further
discussion of those issues. 

While the new material would be aimed primarily at
undergraduate engineers, our researcher wanted to know if
it could also be used in a wider context without major
adaptation. Therefore, each section was reviewed in the
light of previous feedback to consider if it might be of use
in schools, further education, other undergraduate teaching,
employee training and overseas.

As simulation materials relating to hazards and accident
sequences would be difficult and costly to produce at an
acceptable quality, Professor Taylor looked at other options,
including videos, animations and other interactive tools. He
identified a range of existing teaching materials that might
be included in the revised package, including a simulation of
the Port of Ramsgate walkway collapse – which was
developed in collaboration with the University of Liverpool*
– as well as material from the HSL. 

The teaching materials and associated learning outcomes
were restructured into five modules, each with different
sections (A1, A2, B1, B2 and so on) that represent the
individual blocks of course content (see Table 1). In addition
to the course content, there was a need to ensure that
some or all of the material is subject to assessment, and that
supporting references and suggestions for tutorials and
discussion topics are available.

* Stacey N, Simpson K and Schleyer G. Integrating risk concepts into
undergraduate engineering courses. Research Report 702. HSE, 2009.
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What did our researcher find out?
Professor Taylor found that a new modular structure
(designed to interface with a learning management system)
would enable wider use of the tutorial material, with the
potential for each module to be used separately as required.
By focusing the material in some sections (eg C3 and D3) on
a specific engineering discipline and environment, the
package can provide choice and strong links with the more
specific, discipline-related learning needs of undergraduate
engineers, while its modular content will enable more
opportunities for it to be used in other teaching
environments. 

Sections from the demonstration CD could be modified
using the existing scripts to ensure strong presentational
uniformity across the package, at a cost of around £2,000
for each section. Further material would need to be
scripted, designed and produced in an interactive format at
an estimated cost of between £5,000 and £10,000 for each
section, depending on its length and complexity.

Several modules have been identified as ideal for early
development, constituting a ‘core’ of material that will help
to demonstrate early success and generate enthusiasm (see
Table 1). Some of these modules are from the
demonstration CD, while some are new sections.

Working closely with industry would help to achieve realism
and relevance in simulation and animation, particularly in
sections such as C3 and D3. Development of these sections
could be led by the individual engineering institutions, with
potential industry sponsorship for which participants would
be suitably recognised on the teaching material as providing
direct funding, resources or existing materials.

Wider use
Some sections of the package could be useful in further
education or other areas of higher education. Any
development of the material should attempt to reflect the
possible needs of engineering technicians on non-degree
courses, as well as those of undergraduate engineers.

Feedback and discussion about the concepts and wider use
of the material with teaching support bodies and others
suggested that some of the conceptual material on risk
(such as risk statistics, the difference between hazard and
risk, and what shapes perceptions of risk) might be of use to
teachers of sixth form students. Some material may also be
of interest to providers of the new Engineering Diploma and
the Diploma in Construction and the Built Environment,
which are aimed at 14–19 year olds, and the Science,
Technology, Engineering and Mathematics Network.
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Organisation and funding
As part of the reassessment, discussions with experts in 
e-learning material development allowed a preliminary
estimate to be made of various elements of the costs in
developing a package of teaching material. This included
redevelopment of the material on the demonstration CD,
the development of new modules to cover the material
outlined in the table, and the need for the whole project to
be managed within a common framework. It was estimated
that developing a preliminary package of ‘core’ material
(excluding project management costs) might amount to
£80,000–£90,000. This would enable the project to ‘get off
the ground’ and form a basis for further material to be
developed against the background of a good track record
and evidence of successful use. Developing the total
package as currently conceived might cost about three times
this figure and industrial sponsorship might be sought.
Issues such as the potential for the material to be available
more widely – on a licensing basis – were also mentioned as
a possible means to offset some of the development and
future maintenance costs.

The proposed approach would entail material being
developed and possibly funded by a range of sources. A
project advisory board should be set up to align and meet
the requirements of the various stakeholders and to ensure
that the material is consistent with a common
presentational framework, is delivered and used effectively,
and that commercial issues and future opportunities are
explored and addressed.
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Module Section

A. Introduction

A1: Why health and safety is important to engineers*
Based on material on the demonstration CD, including video clips of disasters and personal
stories. Would be extended with further explanatory material.

A2: The ethical requirements on engineers and what they mean in practice*
New material based on those currently produced by the Engineering Council or Royal Academy 
of Engineering, or by other institutions and professional bodies.

B. General risk issues

B1: Appreciating the risks that we run in day-to-day living and calculating and comparing
their magnitude*
Material is available on the demonstration CD, but the section may need to be developed from
scratch based on HSE risk statistics. Could be made more interactive.

B2: Understanding the difference between ‘hazard’ and ‘risk’*
Examples from the demonstration CD could be transferred with little change.

B3: Understanding the assumptions involved in risk statistics and doing simple
calculations based on typical activities*
Using material from the demonstration CD to compare the risks involved in various activities and
look critically at how risk statistics are formulated.

B4: Risk perception – why people have different perceptions about risks and the need to
understand the views of stakeholders in making decisions*
Using material from the demonstration CD, including further work on profiling users.

B5: Appreciating that absolute safety is unobtainable – how safe is safe enough?*
New material, including simple calculations of costs/benefits and general concepts.

B6: Concepts of tolerability of risk and AFAIRP/ALARP*
Basic concepts based on the HSE document Reducing risks: protecting people.

* Core materials that could be developed first without significant amounts of discussion and planning.

Table 1
Proposed structure of the revised learning material
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Module Section

C. Understanding
health and safety
requirements,
identifying the risks
and controlling them

C1: The basics of UK health and safety legal requirements and the risks being controlled*
New material, possibly based on HSE documents and various training manuals. Need to find ways
to present material in an engaging way while retaining its ‘formal’ nature.

C2: Fundamentals of occupational health
New material based on the priority that the HSE, IOSH and IIG attach to the issue.

C3: Specific examples of workplace risks illustrated with interactive material 
Similar to material on the demonstration CD, with options relevant to each engineering discipline (eg
construction site, factory, chemical plant, electrical installation) but not necessarily in a virtual reality
environment. The development of sector-specific material could be led by individual institutions.

C4: How do we control the risks? – the principles of risk assessment*
Expanding on the material on the demonstration CD, which is based on the HSE’s Five steps to
risk assessment, using an interactive approach.

D. The causes of
accidents and the
costs involved

D1: The difference between ‘individual’ and ‘organisational’ accidents*
New material, possibly based on Reason’s Swiss Cheese Model and using illustrative examples of
how successive ‘layers’ can be breached.

D2: The costs of accidents – human, financial and reputational*
New section, building on section D1.

D3: The causes of organisational accidents – some practical examples for assessment and
analysis based on examples taken from each engineering discipline
New material to develop awareness of human, organisational and cultural issues and the need for
good engineering design, project management and operations. The development of sector-
specific material could be led by individual institutions.

D4: Human performance, ergonomics and the man–machine interface
New material that could be led by the Institute of Ergonomics & Human Factors on issues relating
to good ergonomic design and more general human factors.

D5: Dealing with risks in projects from ‘cradle to grave’ – using systems thinking
New material emphasising the impact of poor design and the need to see any part of engineering
in the context of the whole life cycle.

* Core materials that could be developed first without significant amounts of discussion and planning.

Table 1 Continued
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Module Section

D. The causes of
accidents and the
costs involved

D6: The importance of safety culture and safety management*
New material emphasising the role of safety culture and management, eg the importance of
leadership and the role of the individual in leading by example.

D7: Learning from experience – the need for reporting of events and near-hits,
appropriate investigation and using the learning
New material, which may include a simulation where the student is involved in a team
investigation of a reported event and follow-up implementation of the output. The development
of sector-specific material could be led by individual institutions.

E. Overall summary –
what we have learnt

High-level summary of key points in the package, providing an opportunity to reinforce the main
messages using inputs such as cartoons, memorable quotes and so on.

* Core materials that could be developed first without significant amounts of discussion and planning.

Table 1 Continued
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Module section* Schools Further education
Other higher
education

Companies Overseas

A1 • • • • •
A2 • • – • •
B1 • • • • •
B2 • • • • •
B3 • • • • •
B4 • • • • •
B5 • • • • •
B6 • • • • –
C1 • • • • –
C2 • • • • •
C3 • • • • •
C4 • • • • •
D1 • • • • •
D2 • • • • •
D3 – • – • •
D4 – • – • •
D5 – • – • •
D6 – • – • •

* For each specific audience, sections with the potential for good applicability are marked with an a black circle. Sections
with limited or uncertain applicability, or which might need significant adaptation, are designated by a white circle. Dashes
indicate sections that are not likely to be transferrable.

Table 2
Potential for wider use of the revised learning material



What does the research mean?
The proposed approach to developing the tutorial material
will enable it to be used more widely while lowering
production costs and increasing the possibilities for funding
and support. The phased development of the material
means that if the project proceeds more slowly than
anticipated or doesn’t deliver the full range of outputs, the
material that has already been developed could still be used
successfully. 

It’s important to discuss the research in order to agree the
next steps, and to ensure adequate funding as well as
competent management of the project. The requirement to
‘trial’ material, and to develop a learning management
system and more teaching support, including assessment
requirements, also needs to be established in greater detail.

Dialogue with potential sponsors should be reopened, and
there is a need to develop a clear statement of project
intent and a generic proposal. Using a phased approach to
developing the package will enable a core of material to be
made available for use before the entire package is
completed, providing an early ‘track record’ that can be
used to attract further sponsorship.

More statements of support are needed from engineering
institutions, the Engineering Council, the Higher Education
Academy and universities interested in piloting the material,
and to re-engage with university engineering departments
that would be willing to trial all or part of the material and
to develop a network of users with opportunities to share
and update teaching materials as they are further
developed.

The material holds potential for wider use and this should
be pursued while considering its implications for
development. Commercial experts from IOSH, the HSL and
other organisations should be engaged to consider
commercial opportunities and issues.

Don’t forget
Like most studies, it was recognised that this one had some
limitations. The study proposes a new approach to
producing the tutorial package, and new materials will need
to be trialled by users to establish their usefulness to
engineering undergraduates and in other learning
environments.

It was only possible to provide a broad indication of the
overall costs of developing the tutorial package because
costs will be highly dependent on the type of e-learning
material developed. However, better cost estimates will need
to be developed early in further development work in order
to establish the level of funding needed to produce the
package, and to attract support and funding from
organisations that may be prepared to be involved in the
next phase of development. 
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Abstract

This report presents an account of an empirical study of experiences of supply chain-mediated
influences on health and safety practice and performance in the construction and shipping industries.
It sets out to test a set of propositions concerning the conditions and contexts of these influences that
was developed by two of its authors in a previous study. It is based on four case studies, two in each
sector, each selected in order to examine situations in which supply chain relationships are likely to
influence and support improved health and safety practices and performance. In each case,
documentary evidence and qualitative data obtained from in-depth interviews have been analysed.
These analyses are further supported by a review of the research literature on trends in the structure,
organisation and regulation of work in the sectors and recent evidence concerning supply chain
influences.

Findings confirm the previous propositions with respect to the conditions and contexts governing
positive supply chain effects on health and safety practice. They draw attention to the influence of
health and safety requirements at the procurement stage and in the choice of contractors, as well as to
the role of support, monitoring and surveillance in ensuring compliance with these requirements. At
the same time, they show that supply chain influences on health and safety vary both according to the
business interests of the actors involved and the regulatory contexts in which they work, and that
leverage in supply chain relationships is only one element in a constellation of influences acting in
concert to raise occupational safety and health standards. In particular, there is no evidence in our
study to suggest that such leverage acts effectively without regulation or regulatory inspection.
However, the study does suggest that regulatory strategies need to become more attuned to exploiting
the positive features of supply chain relationships.

6 Walters, Wadsworth, Sampson and James



Executive summary

Introduction
This report details the findings of an empirical study into the role of drivers and leverage in supply chains
to support improved health and safety practice. It tests propositions put forward in a previous study by
two of its authors, in which they argued that that supply chain influences on health and safety vary both
according to the business interests of the actors involved and the regulatory contexts in which they are
embedded. Although this earlier review identified both positive and negative supply chain influences, the
present study focuses on exploring circumstances in which the direct effects of supply chain intervention
may support positive practices and outcomes for the health and safety of the workers involved. In this
respect it pays particular attention to the nature of supportive supply chain relations and the role of
monitoring and surveillance in improving supplier health and safety practice. It is not, however, restricted
solely to highly interventionist relations between procurers and their suppliers; it also considers the
possible role of supply chain influences as one element of a constellation of drivers of good practice that
include both business and regulatory factors.

The report presents findings of detailed investigations of how these factors influence organisational and
workplace health and safety management practices and performance in two very different industries:
construction and merchant shipping. These industries were selected because they are high-risk sectors
with significant problems of occupational injury and ill health. They are also in the vanguard of change in
terms of the way work is structured and organised and business undertaken. At the same time, they both
feature prominent examples of the deliberate use of supply chain relations to influence health and safety
management and performance among the business organisations involved. Therefore, they offer good
opportunities to explore the propositions we were seeking to test.

Methods
As a starting point the report presents a review of the relevant literature which updates the earlier review
that led to the present research and focuses more particularly on the two sectors in which its empirical
studies are located. In addition, it gives some special attention to research findings in the food industry,
because this too is a sector in which research has identified a number of cases of both positive and
negative supply chain effects on health and safety practices and performance. The review seeks to
contextualise the empirically based study within existing knowledge concerning how supply chain
relationships can impact on health and safety arrangements and performance. To achieve this, it uses
existing literature to provide an understanding of the wider business processes and dynamics that lie
behind supply chain effects. In doing so, the review identifies a spectrum of supply chain features that
help to predict their influence on practices and outcomes in health and safety among the organisations
involved. At the same time it notes that care needs to be taken not to overly generalise the extent to
which the potential exists for supply relationships to be used positively to influence supplier health and
safety management and performance given how such relationships vary in terms of their nature and, in
particular, with regard to: their length; how far they extend beyond narrow, price-based, economic
transactions to encompass deeper, more relational dynamics potentially based on high levels of mutuality,
collaboration and trust; and the balances of dependency and power they embody. As a result, they must
also be viewed as encompassing considerable variety in terms of both the degree to which they prompt
downward pressures on employment conditions within supplier organisations and the potential which
exists for them to be utilised to support improved health and safety management and performance.

The study investigated the quality of supply chain influences in four different situations, two of which
were in the construction industry and two in the maritime sector. Specifically, it examined the influence
on health and safety practices of supply relations between:

• the developers responsible for the construction of a major sports facility (the Olympic Park) and one
of their principal contractors

• this contractor and its second- and third-level lower-tier contractors and their workers
• the developers in the construction of a major inner city building and infrastructure project and one of

their principal contractors (which was the same company we studied as a principal contractor on the
Olympic Park)

• this contractor and its second- and third-level lower-tier contractors and their workers
• four tanker ship operators, the seafarers employed on eight of their vessels, and the major oil

companies whose products they carried
• a ship management company, the charters and owners of the container ships it managed, the crew of

one of these vessels and the owners of the goods it carried.
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The methods used to undertake these case studies included a review of documentary sources and
in-depth interviews with managers and workers in all of the case studies. The documentation
helped in the understanding of contractual arrangements in place between buyers and suppliers, the
relevant rules and procedures implemented by the organisations studied, and prevailing standards
of health and safety performance. The interviews helped to explore in detail what managers and
workers saw as the significant features of the relations between service suppliers and buyers that
influenced health and safety arrangements, practices and outcomes in the companies in which they
worked or with which they had supply relationships. In addition, the interviews were used to
examine perceptions concerning the effects of other external drivers of occupational safety and
health (OSH) practice, such as experience of regulatory activity and the influence of trade unions
or other actors or procedures in civil society. As well as interviewing participants in the companies
on which the case studies focused, in both sectors key informants representing employer/employee
organisations, trade bodies, trades unions and regulators were also interviewed following
completion of the four cases studies. The purpose of these interviews was to gain further insight
into the generalisability and more general validity of the findings obtained through the case studies. 

We have sought to disguise the identity of all of the organisations and personnel that participated
in the study in order to respect their confidentiality and abide by Cardiff University research ethics
procedures that governed the conduct of the study. The unique position and high profile of the
Olympic Park and the organisations responsible for its development made this impossible, and in
this exceptional instance we obtained their permission to report the case.

Findings
The findings of the research can be separated into three broad areas, each of which is accorded a
chapter in the full report of the study. 

First it was important to provide some contextual background concerning the sectors in which the
case studies are located. For example, the construction industry is a highly fragmented and
structurally challenging sector in which temporary worksites frequently involve large numbers of
organisationally separated contractors working together and in sequence on building projects. The
complex relations thus resulting between clients, designers, contractors and subcontractors present
major challenges for the management of health and safety performance on such sites. Indeed, the
contribution of such challenges to the poor health and safety performance of the sector is the
principal reason for the supply chain orientation of the more recent regulatory provisions on health
and safety management in the industry that apply within the European Union. While small and
micro enterprises dominate the profile of businesses in the industry, there are also some very large
operators engaged in high-profile building projects. During the last decade or so, the health and
safety performance of the industry has been the subject of considerable political and regulatory
attention, much of which has focused on these larger operators who, as a result, have been
encouraged by various approaches to adopt more concerted efforts to find ways to improve health
and safety performance. Among these approaches, procurement and supply chain initiatives have
featured prominently.

The global nature of maritime trade means that much of its activity takes place in situations that
are beyond the reach of conventional national regulatory scrutiny. It is a complex and fragmented
sector. Its vessels and the companies that own or manage them often have distinct features
according to their trade, while the major transformations occurring in the industry in recent
decades have been driven largely by the price and delivery demands of clients worldwide, and have
profoundly affected the nature of ownership and management of shipping, the origins of labour
and its recruitment and management in the sector, as well as ship design and the design and
location of port facilities. Such influences, not surprisingly, have also had a significant impact on
experiences of work and its management in the industry, including that of the management of
health and safety at sea.

Work in both sectors is hazardous and the documented health and safety performance in both is
widely considered to be below what could be regarded as acceptable in terms of the extent of
preventable occupational mortality and morbidity. The management of workplace risks in both
sectors is seen as requiring improvement and is one reason for the level of political and regulatory
scrutiny to which the construction industry has been subject in recent decades. It also encourages
efforts to introduce more globally applicable requirements on systematic health and safety
management in the shipping industry, as well as to raise the profile of regulatory inspection and gain
better international conformity in its delivery. 
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Turning attention to the details of the case studies themselves, the available information on the
documented health and safety performance suggested they were all at the better end of the spectrum
of health and safety performance for their respective industries. This was certainly the case for the
Olympic Park and for the other construction case study, as well as for the principal contractor on
which both these case studies focused. Availability of robust data on health and safety in the two
case studies on shipping was more limited, but the general impression was that the companies on
which we focused were also good performers relative to the average for their trades. 

The supply chains investigated in each of the case studies all demonstrated that requirements of
procurers acted as positive influences on the health and safety practices of downstream suppliers. In
the two case studies in construction, as well as in the case study in the tanker trade in shipping, these
influences were quite strongly interventionist and featured not only the presence of health and safety
requirements in procurement contracts, but also interventions such as certification schemes, training
initiatives and co-ordination activities aimed at providing support to enable suppliers to meet these
requirements, as well as the monitoring and surveillance of supplier OSH performance and practice. 

The situation in the second shipping case study involving the container trade was somewhat
different. Generally in this trade, business relations between customers and the management and
crew of the vessels carrying their goods are unlikely to be characterised by features in which buyers
intervene in the internal management practices of their suppliers. There is no obvious pressure from
the clients whose goods are being shipped for either the ship operator or the ship management
companies to conform to their direct requirements concerning the management of health and safety
on board. Indeed there is rarely evidence of them imposing such requirements. There are two
primary reasons for this. One is that it is not in the clients’ business interests to do so, and the other
is that the structure of the supply chain is too diffuse and the position of the clients whose goods are
being shipped too remote, to allow processes, such as the procurement and monitoring activities
examined in the other case studies, to be used effectively to influence practices on board.

This said, we nevertheless did find supply chain influences at work in the container trade. They
were, for example, evident in the relations between the ship charterers and owners of the vessel on
board which we undertook fieldwork and the ship management company that managed its
operation. There were also references to health and safety standards in the contract between the ship
management company and the charterers procuring its services. There was further evidence that the
companies concerned were aware of the business advantages associated with being able to evidence
good practice in their approaches to health and safety and further awareness that their business
reputations risked damage from exposure of infringements of regulatory standards in this respect.
There was, however, strong evidence in the container trade case study that these pressures worked in
concert with other pressures flowing from the public regulation of shipping that acted to engender a
motivation among businesses to achieve good health and safety standards. 

The second of the chapters addressing the findings of the research presents a detailed account,
based on field observations and interviews with workers, their managers and business clients, as
well as with representatives of peak business organisations, trades unions and regulators, of how
requirements mediated through supply chains influenced perceptions and practices in health and
safety at the workplaces we studied. Looking in greater depth at workers’ and managers’
experiences of the operation of procurement strategies, at certification, training and co-ordination
of activities on construction sites and at the requirements and control of the oil majors in the tanker
trade, it shows how the contractual requirements of procurers are implemented in practice, how
they are perceived by the workers and managers of supplier organisations and the nature and
direction of buyer-supplier relations that influence health and safety practices and outcomes. It
presents a further detailed understanding of perceptions among workers and managers concerning
the role of the monitoring and surveillance they experience in these respects and shows how these
interventionist strategies work towards ensuring compliance with the health and safety requirements
of procurers. While our fourth case study, on the container trade, demonstrated substantial
differences in the degree of procurer intervention experienced by the seafarers and their managers,
their detailed experiences showed supply chain influences – albeit acting in concert with other
external pressures such as those derived from regulatory inspection – to be strong determinants of
compliance behaviour. 

The final chapter returns to the propositions presented by Walters & James in their earlier review. It
examines how they fare in the light of our empirical analysis. It demonstrates that our findings
broadly support the judgement of Walters & James concerning the contexts and conditions of
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supply chain effects. In doing so, it further demonstrates that such effects are neither necessarily
solely vertical within supply chains, nor only in one direction. Thus, we show that in the
construction industry there were substantial horizontal effects observed among organisations
competing for business at the same level and that in this sector, as well as in the container trade in
the maritime sector, there were sometimes upstream as well as downstream influences at work in
some of the supply chains involved.

Conclusions and recommendations
In short, our findings therefore largely endorse the usefulness of the propositions to the
understanding of the wider contexts of supply chain effects. That said, it is perhaps also important
to note that our findings departed somewhat from the propositions in several respects. Two may be
especially significant. One concerns the extent of mutuality and partnership between procurers and
suppliers anticipated in the propositions. Although we found such mutuality and partnership among
some first-tier suppliers and their procurers to be evident in our case studies, what struck us more
forcefully for most of the supply chain relationships, in which leverage on OSH was delivered
through procurement strategies, was the high degree of power imbalance between procurers and
suppliers and the sense that the latter believed they had little choice other than to follow the
requirements of the former if they wished to continue their business relationship. The implications
of this finding for policy should not be overlooked. The second departure from the propositions
concerns the possible negative consequences arising from the interventions in which procurers
exploited this power in the conditions they imposed upon the affairs of their suppliers. These also
should not be ignored. In particular, additional burdens imposed upon lower-tier suppliers to deliver
evidence of compliance with procedures that were merely the requirements of ‘audit trails’ rather
than good OSH practices raises the possibility of them acting to lead indirectly to poorer but
unmonitored health and safety outcomes among workers at these levels. 

A further significant finding that emerges from our case studies and which is especially important
for policy considerations concerns the extent to which leverage in supply chain relationships can be
developed as one element in a constellation of influences acting in concert to raise OSH standards. It
is important to inquire what might be the role of public regulation in this process. There were
indications in the project – especially in the maritime container trade case study, but also evident to
some extent in the other case studies too – that the positive influence of supply chain-driven effects
on health and safety standards may be more widespread than a focus on deliberate direct
interventions suggests. That is, we found that buyers and suppliers in some supply chain relations
which were not especially marked by a high degree of intervention on the part of the buyer,
nevertheless were influenced to support good health and safety practice and performance because
they perceived it to be of relevance to their business interests. In such scenarios – and even where
buyers do not impose inspection and monitoring regimes upon their suppliers to ensure compliance
– there may be opportunities for the further strategic development of public regulation in order to
exploit such perceptions of business criticality in ways that would enhance the health and safety
practices and outcomes for work activity that often lie beyond the reach of conventional regulatory
practice. In other words, there may be further opportunities to extend existing regulatory
interventions that focus on supply chain relationships, such as those in place in construction
internationally as well as nationally in some other sectors such as food, footwear and apparel. To do
so effectively, however, would first require further research to better understand the relationship
between regulation and business criticality in these and other sectors. 

As a point of departure in this respect, it is clear from the present study that, while under certain
conditions supply chain relationships offer opportunities to leverage improvements in OSH
arrangements and standards, they always do so within contexts framed by regulation. There is no
evidence in our study to suggest they act effectively in the absence of, or as substitutes for,
regulation or regulatory inspection. There is instead much food for thought concerning how
regulatory strategies could be more attuned to exploiting the positive features of supply chain
relationships to protect the workers whose health, safety and welfare lie at the end of these chains
and who are increasingly remote from the reach of conventional regulation.
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1 Introduction and aims of the study

Beginning with some background, this chapter outlines the rationale for conducting the empirical
study presented in the following report. It first presents the theoretical propositions that two of its
authors put forward on the basis of their previous review of existing research on the role of supply
chain relations in influencing health and safety practices and outcomes among the actors involved. It
goes on to outline the aims of the present research in the context of these propositions and concludes
with a brief outline of the structure of the report in which the aims are delivered. 

Some background
In their review of the literature on the influence of supply chain relations on health and safety
management and performance, Walters & James1 developed a number of propositions concerning the
health and safety-related dynamics of supply chains, which they suggested would merit further
empirical exploration. The IOSH Research Committee also indicated that the review of the research
literature examining the relationship between supply chains and health and safety undertaken by
Walters & James would form a useful basis for future empirical research. In this report we present
the findings of such an empirical study. 

Walters & James1 argued that, somewhat in contrast with policy rhetoric, the majority of published
studies show that supply chains frequently generate adverse, rather than beneficial, consequences for
the health and safety of those employed within supplier organisations. Indeed, their review indicated
that only relatively rarely did supply chain management encompass attempts by buyers to influence
health and safety positively. It further suggested that initiatives of this latter type are most likely to
occur where they are seen as supportive of the business interests of buyers and, in particular, when
external economic, social and regulatory pressures serve to engender ‘reputational risks’. In addition,
it appeared that the success of such initiatives was dependent on their inclusion of adequate means
for supervising and controlling supplier compliance with them. 

The theoretical propositions
The propositions that Walters & James developed from their review suggested the following:

• Attention accorded to health and safety-related issues by supply chain buyers varies and reflects
differences in:
• how far the way in which health and safety is managed by suppliers has implications for the 

effective supply of required goods and services to buyers
• the extent to which pressures are exerted by private or public regulation.

• Buyers influence health and safety consequences of supply chains, both directly and indirectly; the
former exert positive effects and the latter exert negative ones.

• Attempts by buyers to influence supplier health and safety management positively will work better
where:
• they are supported by adequate monitoring and penalty regimes
• they occur within a supply relationship which is relatively collaborative and trust-based.

• Collaborative and trust-based relations are more likely to exist where:
• buyers and suppliers have worked together, satisfactorily, for a relatively long period
• the wider institutional context is supportive of them 
• there is some form of regulatory scrutiny in place.

• Buyers’ attempts to influence supplier health and safety management will be less successful where:
• they clash with the business interests of suppliers
• the risks of failing to comply with them are relatively low.

Aims and objectives of the present study
The present research seeks to explore these propositions with detailed investigations of how they
influence organisational and workplace OSH management practices and performance in two very
different industries: construction and merchant shipping. These industries were selected because they
are both high-risk sectors with significant problems of occupational injury and ill health, while they
are also both in the vanguard of change in terms of the way in which work is structured and
organised and business undertaken. At the same time they both feature prominent examples of the
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deliberate use of supply chain relations to influence health and safety management and performance
among the business organisations involved and therefore offer good opportunities to explore our
propositions.

In addition to the empirical research undertaken in these two sectors, we also originally planned to
study similarly constructed experiences in food production and processing, a third sector in which,
because of the organisation of its business relationships, we anticipated finding further interesting
experiences in relation to our propositions. Unfortunately, access to food producing and processing
companies proved too difficult for us to be able to undertake sufficiently detailed and relevant
fieldwork in the sector within the timeframe of the project. Instead we diverted resources from this to
more intensive study in the other two sectors and confined our attentions in food production and
processing to a review of previous research on supply chain relations there.

Finally, in terms of testing the propositions from our previous study, a related objective of the present
research is to provide the more comprehensive understanding that our review of previous research
showed to be needed, regarding:

• which types of supply chain are more or less supportive of the effective management of health and
safety within them

• what factors most influence standards of OSH management and performance within such chains
• how far interventions should be legally based and, more generally, best designed and most

effectively implemented.

Structure of the report
In the following chapters we first develop some reflections on the key issues that emerge from the
literature relevant to our propositions in the sectors we have studied (Chapter 2). In Chapter 3 we
outline the methods we have adopted to undertake fieldwork and to collect and analyse qualitative
data. We then present the findings from the case studies we have undertaken in construction and
shipping. This begins in Chapter 4, with a brief review of the sectors and the emergent trends in their
development, health and safety practices and performance and the challenges they present for the
regulation of OSH. Chapter 5 presents an account of the extent to which the evidence of our
empirical research in the construction and merchant shipping sectors contributes to a better
understanding of ways in which supply chain leverage may aid improved OSH performance in
examples drawn from these sectors. Chapter 6 considers the implications of these findings for our
understanding of the role of supply chain leverage in the regulation of health and safety management
more widely. Finally, in Chapter 7 we offer some conclusions that are situated in the wider context of
the previous literature review. To do so, we revisit the propositions developed in the previous review
by Walters & James1 on the contexts and conditions in which supply chain effects are situated, and
examine the extent to which they are supported by the empirical findings presented in the previous
two chapters.
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2 Contextualising the influence of supply chains on
health and safety
This chapter contextualises the current empirically based study within existing knowledge
concerning how supply chain relationships can affect health and safety arrangements and
performance within supplier organisations by drawing on the previous literature review undertaken
by two of the authors.1 In doing so it also seeks more specifically to draw out what is known about
health and safety supply chain effects and influences within the two sectors that form the focus of
the present study, namely construction and shipping. It also reviews research literature on the food
sector as here, too, are found examples of studies demonstrating both positive and negative supply
chain effects on health and safety.

The chapter first explores the evidence concerning the health and safety outcomes flowing from the
dynamics embedded in purchaser–provider relationships. It then moves on to highlight the factors
that are important in influencing these outcomes. The key points arising from these two strands of
analysis are then drawn together in a concluding summary.

The health and safety effects of supply chains
Existing research evidence indicates that the ways in which supply chain relationships affect
experiences within supplier organisations vary considerably as a result of a range of factors, notably
the business rationales and risks underlying them, the balances of interests and power that they
encompass, and the more general form that they take.2–9 It also indicates that these experiences can
be both of a positive and negative nature and that the former are most likely to arise in the context
of particular types of business-to-business relationships. 

In their earlier review of the literature shedding light more specifically on the role of supply chains
in influencing health and safety within supplier organisations, Walters & James similarly found that
these relationships could exert such influence either directly through the proactive interventions of
purchasers or indirectly via (a) the requirements that purchasers impose in relation to such matters
as price, cost, quality, demand responsiveness and just-in-time delivery and (b) management
disorganisation arising in situations of ‘on-site’ or ‘co-location’ outsourcing. 

The direct influence of supply chains
At the policy level in the UK, both government and the Health and Safety Executive (HSE) have
drawn attention to the positive role that supply chain management could play in improving
standards of health and safety in the British economy, and have actively encouraged organisations to
take it more seriously. This encouragement has, however, been pursued via voluntary exhortation
rather than legislative action. For example, in its ‘flagship’ guidance on health and safety
management the HSE argues that organisations will want to improve their OSH management
systems as a consequence of pressure from suppliers or customers, and that accidents and ill health
disrupt delivery in supply chains and therefore harm profitability.10 Similarly, a Health and Safety
Commission (HSC) source suggests that good health and safety standards in the supply chain are
important because they ensure quality, value, competence and reputation, and claims that they are in
the interests of all the organisations involved in supply chain relationships.11 Moreover, an action
point in an earlier joint government–HSC health and safety strategy document committed the HSC
to advising ministers on ‘how the principles of good management promoted by the Construction
(Design and Management) Regulations approach can be encouraged in other key sectors’; although
ultimately it was concluded that further use of the law to regulate contractual chains was
unnecessary.12,13

In a similar vein, in the health and safety practitioner literature the business benefits of adopting
such an approach have been aired frequently.14–21 These benefits include enhanced corporate
reputation, the minimisation of reputational risk, greater efficiency and quality flowing from less
disruption due to accidents and worker absence through ill health and injury, and better
management more generally within supplier organisations.

Against this backdrop, there is evidence that at times attempts are made by the purchasers of goods
and services to influence health and safety within supply organisations. This evidence further
suggests that such attempts take three main forms.2 First, the utilisation by ‘purchasers’ of
procurement strategies under which health and safety standards are used as a basis for selecting
contractors; in some cases, these are extended to the imposition of requirements relating to the
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general management of health and safety by suppliers, such as the carrying out of risk assessments
and communication within multi-contractor/subcontractor work sites. Second, industry level
certification schemes aimed at ensuring the competencies of contracting organisations and those
working for them. These are often used as the measures of standards that procurers require
suppliers to demonstrate in the delivery of their operations. Third, there are ‘product-related
initiatives’ focused around the supply of materials for use at the workplace that are undertaken by
trade and industry bodies, as well as individual supplier organisations.

Furthermore, there is evidence that each of these strategies has been used in the construction
industry, both domestically and internationally, and that they can yield positive results. For
example, with regard to the building of the major land works supporting the land/sea link
between Denmark and southern Sweden in the 1990s, evidence showed that initiatives on health
and safety requirements in procurement helped to reduce the incidence of occupational
accidents.22 In a similar vein, controls on subcontracting adopted by Renault in building a new
industrial plant in France in the 1990s were found to have achieved a much-improved accident
frequency rate when compared to the French construction industry as a whole, and to have also
led to an impressive safety performance during the construction of Heathrow Airport’s Terminal
5.22,23

Industry level certification schemes also exist in the UK construction industry, the most significant
of these being the safety passport system developed by the Client Contractor National Safety
Group in the 1990s that is used in the construction engineering industry and the parallel, and
more widely applicable, Construction Skills Certification Scheme (CSCS). In the case of both of
these schemes, claims have been made that they have contributed to higher standards of health
and safety performance, although the evidence to support these claims is far from conclusive,
comprising for the most part anecdotal opinions supplied by either their users or deliverers.24,25

Meanwhile, internationally, a number of examples can be identified of trade or industry bodies
undertaking product-related initiatives designed to support the better management of health and
safety that are of clear relevance to construction. The European Tool Hire Trade Association, for
example, has developed a standard for health and safety and customer service that is aimed at
supporting the safe use of equipment by construction companies.26 How far the standard has
achieved this aim is, however, also unclear.

Similarly, there is some evidence to indicate that supply chain procurement strategies are used in
the food production and processing sector. Most large supermarkets have, for example, signed up
to the Ethical Trading Initiative base code and the Gangmasters Licensing Authority’s
Supermarket and Suppliers Protocol, both of which detail minimum health and safety standards,
while also possessing associated internal codes of practice and the like.27,28 Hard evidence
regarding the success of such strategies in improving supplier health and safety standards is,
however, again lacking. Furthermore, this lack of evidence exists alongside findings which indicate
that supermarkets vary considerably in terms of how far they seek to encourage fair and ethical
employment practices among their suppliers and others, highlighting problems in some cases with
regard to the effectiveness of the auditing arrangements they use to monitor the behaviour of
suppliers.29 The second of these observations serves to highlight a more general issue that has
emerged in relation to ethical trading initiatives, namely the need for compliance with them to be
rigorously monitored and enforced. Existing evidence points to the fact that in the absence of
such monitoring and enforcement, compliance is likely to prove problematic.30,31

Supply chain procurement strategies are similarly much in evidence in the oil and chemical tanker
trade in the maritime industry, although far less obviously so in other parts of the sector. The
maritime industry is itself particularly challenging for regulating health and safety standards due
to a host of reasons that we detail in the following pages, and it therefore presents an interesting
scenario in which to explore ways of enhancing regulation. Supply chain leverage may present one
such opportunity.

The indirect influence of supply chains
In contrast to the limited evidence available as to how supply chains have been used by
purchasers to improve the health and safety performance of suppliers, their indirect effects on
health and safety are rather better evidenced. Furthermore, this latter evidence paints a generally
negative picture of their health and safety implications.

These negative outcomes have been identified as flowing from a number of sources, most notably:
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• problems which arise with regard to the co-ordination of health and safety management in
situations where subcontractor and temporary staff work in physical proximity to in-house
personnel

• cost and price pressures that limit the ability of suppliers to invest in preventive health and safety
measures

• reforms to employment regimes engendered by contractual pressures that act to increase health
and safety risks.

A number of studies and official inquiries into the causes of injuries and disasters in chemical plants
and in the offshore oil and rail industries have, for example, drawn attention to the difficulties that
can arise with regard to the adequate management and control of workers employed by
subcontractors.32–36 A case in point here is the commission of inquiry established by the French
National Assembly to investigate the September 2001 explosion at the AZF chemical factory in
Toulouse (which killed 30 people including 21 workers, 13 of whom worked for subcontractors). The
commission of inquiry determined that problems with contractor safety management constituted a
critical factor in the incident and recommended a ban on multi-tiered subcontracting on so-called
Seveso sites.37

Other studies have reported similar findings in relation to temporary employment.38,39 A British study
in 2000, for example, revealed that around half of the recruitment agencies surveyed did not have
measures in place to ensure that they were fulfilling their legal obligations and that there was a
widespread lack of awareness among agencies and host employers that responsibility for health and
safety is, under current law, a shared one. It further found that agencies were frequently unaware
whether host employers carried out risk assessments, and that the exchange of health and safety
information between agencies and host employers was often poor.40 More generally, a Parliamentary
inquiry in the Australian state of Victoria,41 concluded that the use of ‘labour hire arrangements’ can
complicate the co-ordination of work processes, including occupational health and safety standards,
and that weak lines of communication between labour hire workers and agencies, and host employers
and employees, can lead to the obfuscation of occupational health and safety responsibilities. In
addition, it noted how the cost-sensitive nature of the labour hire industry could lead agencies to
compromises or even non-compliance with OSH duties in relation to such matters as induction
training and risk assessment.

Meanwhile, international research evidence on the OSH effects of outsourcing has produced
remarkably consistent findings. For example, a 2008 review of 25 such studies found poorer OSH
outcomes evidenced in all but two of them.42 Another review, focusing on the consequences for health
and safety of the increased importance of supply chains in modern business practices, also found that
a large majority of the studies it included identified poorer OSH management and outcomes as a
result of outsourcing.43

More specifically, these reviews reveal a considerable body of evidence showing that the types of
work changes commonly resulting from supply chain pressures are linked to a variety of adverse
health and health-related outcomes including increased incidence of cardiovascular disease, burnout
and depression,44,45 as well as to poorer workplace safety outcomes.46–50 Thus, changes where such
linkages have been identified include greater job insecurity, poorer pay, lowered access to training
among precarious workers, and less control over working time,51–56 while the reasons identified for
them have included competitive pressures on subcontractors (resulting in corner-cutting, work
intensification and excessive hours), and disorganisation (leading to, for example, more attenuated
control systems in the workplace, under-resourced operators and undermined regulatory control).57,58

Indeed, on the basis of an Australian investigation of the experiences of those working under
subcontract/outsourcing arrangements in four sectors (childcare, hospitality, transport and building),
the researchers involved reached the conclusion that they were associated with increased economic
competition, as well as work disorganisation, regulatory failure and a divided workforce, and that in
‘any organisation where outsourcing has become common, OHS standards deteriorate’.58

There is also clear evidence of such adverse supply chain outcomes in the construction, food
processing and maritime industries. In the case of construction, numerous studies have identified the
widespread use of subcontracting and its often poor management as important contributors to the
occurrence of accidents and associated injuries in the industry. In particular, financial and time
pressures impinging on subcontractors, the lower levels of supervision and training provided to
subcontractor personnel, as well as poor levels of communication with them and the problems of co-
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ordinating the activities of subcontractors, have all been highlighted as important factors adversely
affecting health and safety management on construction sites.57,59–61

Studies undertaken in the food production and processing sector also amply demonstrate how the
dynamics of supply chains act to create working environments within supplier organisations that
engender risks to worker health and safety.62–64 They have, for example, revealed how supply chain
relationships between supermarkets and their suppliers can lead to increased casualisation and agency
working, unstable patterns of work and working time and work intensification, with one study
concluding that:65

… supermarkets add to the difficulties of managing health and safety as cost pressures and
delivery requirements push companies towards using agency workers, increasing the pace of work
and utilizing long working hours.

A recent study undertaken by the Equality and Human Rights Commission on recruitment and
employment in the meat and poultry processing sector serves to reinforce such conclusions.29 In
finding evidence of the widespread poor treatment of agency workers, including in respect of health
and safety, it found that the main reason for the use of such agency workers was to meet the demands
of supermarkets. It went on to observe how a number of agencies felt that current profit margins did
not allow for compliance with labour laws because of supermarkets ‘driving their prices’ and more
generally noted that some of them thought ‘the downward price pressures exerted by supermarkets
and the way they went about ordering products from suppliers brought about conditions that
supported unethical traders’.

Very similar dynamics and outcomes, in turn, emerge from research evidence shedding light on the
way in which supply chains impact on the work experiences of seafarers. This evidence shows how
the modern logistics of global supply chains have involved the employment of smaller crews, the use
of faster ships and the redesign (and relocation) of ports to achieve shorter times spent on loading
and unloading.66,67 It further highlights how these changes have prompted drives towards work
intensification among a category of workers whose working conditions were already marked by long
working hours, shift work, intensive work patterns and serious physical hazards,68,69 and among
whom occupational mortality and morbidity rates are one of the highest for all occupations. In
addition, clear evidence exists of a range of adverse work-related psycho-social health effects.70,71

Explaining health and safety supply chain effects
The wider literature on the employment effects of outsourcing within supplier organisations indicates
that they are intimately connected to the nature of supply relationships. It follows that to understand
the effects of supply chains on health and safety, attention needs to be paid to how they are shaped
by the nature of such relationships and the factors that influence those that develop in particular
cases.

Forms of supply chain relationships
It has long been recognised that supply chain relationships can vary in terms of their nature.72 For
example, Powell has drawn a distinction between two forms of externalisation, or contractualisation
– ‘market’ and ‘network’ – and goes on to identify differences between them in terms of three sets of
characteristics: the normative basis of compliance/co-operation; the primary means of inter-
organisational communication used; and the methods adopted to resolve conflicts.73 Other writers
have drawn similar distinctions, although the terms used to describe the two categories identified
have varied. For example, labels used to describe the second of the types of external relationship
described by Powell include ‘quasi-firm’,74 ‘relational contracting’,75 ‘dynamic network’,76 and
‘obligational contractual relations’.77

Perhaps the most widely used of these categorisations is that developed by Sako in an analysis aimed
at shedding light on the relative competitiveness of Japanese and British manufacturing industries.77 In
this she juxtaposes the above-mentioned ‘obligational contractual relations’ (OCR) with ‘arms-length
relations’ (ACR) as a means of establishing ‘the ends of a multi-dimensional spectrum of possible
trading relationships’ that can exist between manufacturing buyers and suppliers. In doing so she
views obligational relationships as being characterised by relatively lengthy and ongoing links, a
substantial degree of mutual dependence and therefore a high degree of risk (and power) sharing, an
emphasis on objectives that extend beyond issues of cost to embody a substantial focus on quality
and innovation, and the presence of trust-based relationships which are in turn supportive of, and
exist alongside, open communications and joint problem-solving behaviour. Meanwhile, transactional
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relationships are seen to embody characteristics that effectively represent the mirror image of
collaborative ones in that they are seen to be relatively short-term, to place a heavy emphasis on cost
competitiveness, and to be less marked by trust-based relationships, power sharing, mutual
dependence and joint problem-solving. 

For Sako, the ACR and OCR contracting models lie at each end of a spectrum of trading
relationships. A number of other analysts have effectively echoed this point concerning the way in
which supply chain relationships take ‘intermediate forms’. Adler, for example, has argued that all
such relations can potentially embody elements of ‘hierarchy’, ‘trust’ and ‘market’ and that the central
difference between them consequently resides in the different reliance placed on them.78 At the same
time, however, Adler further argues that while all three of these elements might be present in a
particular inter-firm relationship, it needs to be recognised that within a capitalist society they operate
‘under the overall predominance of the market’. 

The upshot of such analyses is, therefore, that supply chain relationships vary considerably in terms
of the extent to which they are of a trust-based and collaborative character and hence encompass co-
operative (partnership) joint working, rather than more ‘arms-length’ and transactional relations. It
follows from this that, from the perspective of health and safety, they are also likely to vary
considerably with regard to how far they:

• encompass relational exchanges that extend beyond the merely transactional, and relatively
distant, ordering of goods and services and hence potentially involve attempts to influence how
health and safety is managed within supplier organisations

• embody a focus on cost minimisation and the imposition of delivery and other requirements that
can engender the types of adverse indirect health and safety effects detailed above.

The determinants of supply chain relationships
A range of factors have been identified as shaping the nature and dynamics of supply chain
relationships. In what follows the main factors are discussed through an exploration of three issues:

• the institutional context within which relations are established 
• the outsourcing objectives of buyers
• the extent of mutuality that exists between the risks and interests of buyers and suppliers.

Institutional context
A number of pieces of research have identified that the wider institutional context within which
supply chain relationships are established can exert an important influence over their nature. In doing
so, this research has indicated that such contexts can differ in the extent to which they act to facilitate
the establishment of collaborative, as opposed to more adversarial, relations between buyers and
suppliers. 

In an analysis of how ‘institutionalised rule systems, particularly of technical standards’ affect
supplier relations in the British and German mining machinery and kitchen furniture industries, for
example, Lane found that marked national differences existed in these systems which had significant
implications for the relationships established between buyers and suppliers.79,80 In particular, she
concluded that a number of aspects of the German institutional context served to support longer-term
and closer relations between customers and suppliers, notably by easing the drawing up and
interpretation of contracts and, more generally, reducing opportunism and risk among contracting
parties. These aspects included the much more extensive use of industry technical standards, the
creation of such standards, as well as rules on the ‘standardisation of business terms in contractual
relations’ and ‘market conduct’ by trade associations to which all but the smallest firms belong, the
degree to which this membership of associations supports contacts between firms, and the presence of
a system of contract law which affords greater protection ‘to the weaker party’.79

In a similar vein, Sako’s77 study of the comparative competitiveness of the Japanese and British
manufacturing industries, referred to above, also highlights that a number of features of the
historical, cultural, financial and employment relations contexts of buyer and supplier relations in
Japan serve to better support OCR-type relationships. For example, attention is drawn to how the
Japanese legal framework not only insists on the exchange of written contracts intended to provide
legal protection to weaker contracting parties, but also appeals to the reputation effect and moral
responsibility of stronger parties to prevent them from abusing their market power, and offers
informal dispute resolution services to facilitate the sustenance of trust relations. Indeed, because of



such differences, Sako concludes, perhaps somewhat controversially and pessimistically, that ‘it would
be neither feasible nor desirable to adopt OCR-type supplier relations in Britain’. 

Such studies therefore point to the fact that supply chain relationships are shaped not only by the
narrow interests and exchanges between supply chain buyers and suppliers but also by the wider
institutional context within which they operate. Developments in sectors which are the focus of
interest in the current study add weight to this point.

In construction, the Construction (Design and Management) Regulations (CDM) 2007 not only
provide clients with legally based encouragement to influence health and safety management within
suppliers, but also appear to have met with some, albeit qualified, success in this regard.81,82

Meanwhile, with regard to the positive examples of major construction projects mentioned earlier, it
can be noted that, because of their size, prominence and degree of risk, all of them were the subject of
close scrutiny from regulatory inspection. In addition, their high profile and the major contractors
involved provided opportunities for inspectors to exert influence on the design, management and
execution of the activities involved, not least because of the reputational risks they encompassed. The
available evidence suggests that these features helped ensure appropriate leadership and commitment
from both clients and contractors as well as increased will and capacity on their part to monitor and
audit compliance with OSH management standards. This also means, however, that the projects
concerned should be viewed as exceptional in terms of the context within which they were
undertaken. This is particularly so when it is borne in mind that, as shown in Chapter 4, the
construction industry is dominated by small and micro enterprises, with around 80 per cent of
employment within it being based in firms employing fewer than 250 people. Thus, in terms of
composition, much of the industry cannot be viewed as operating in institutional contexts marked by
high levels of regulatory attention and reputational risk. It is therefore unsurprising that one study on
the influence of the CDM Regulations on the procurement and management of small building work
suggested that they ‘left ambiguities, primarily through specified exclusions to application, through
which health and safety responsibilities may be downplayed or even simply disregarded’.83

Meanwhile, there would seem little doubt that the activities of the Ethical Trading Initiative and the
Gangmasters Licensing Authority, notably the latter’s protocol on supermarkets and suppliers, have
both served to raise the profile and importance of supply chain management issues in the food
production and processing sector. Indeed, more widely, the extensive literature on global supply
chains84–88 highlights how it has been the involvement of a range of actors, including social interest
groups, trades unions and non-governmental organisations beyond the immediate supply relationship,
that has acted to prompt and sustain initiatives to improve conditions for vulnerable workers at the
end of such chains. Of particular note for present purposes is the fact that in the global food, garment
and footwear industries, the business case for supply chain controls to improve health and safety
conditions in the supplying farms and factories of the southern hemisphere has not been made
directly from the improvement of the health of the workers concerned, or even from the possible
increased efficiency and quality arising from this improvement. Rather, it has been made from the
potential for improvement in the public image of the client and the consequent selling potential of its
‘labels’ in northern hemisphere markets, which otherwise might be threatened by bad publicity
associated with the exposure by such actors of poor labour conditions in its supply chains. 

The available evidence on the construction and food production and processing sectors consequently
suggests that attempts to utilise supply chains positively to influence the employment conditions of
workers have, for the most part, not emerged spontaneously from a narrow consideration of business
interests and objectives. Instead, such attempts have been intimately connected to the way in which
perceptions of these interests and objectives have been re-shaped by a range of external pressures, or
drivers, which serve to increase the business risks associated with the operation of supply chains in
both domestic and international contexts; pressures that have arisen not just as a result of legislative
requirements and the actions of regulatory agencies, although these have played a role, but also from
the activities of other groups and bodies in civil society.

A similar picture can be seen, albeit more indirectly, to emerge in relation to the maritime industry.
Thus, the increased usage by ship owners of ‘flags of convenience’, as again noted in Chapter 4, can
be seen to have occurred as a result of a desire on their part to register vessels in national
jurisdictions marked by lower regulatory employment standards. Similarly, the increased reliance they
have placed on the use of labour from developing economies has also reflected a cost-reduction logic
and has evolved alongside evidence indicating that non-compliance with employment standards is far
from uncommon in an industry where obvious difficulties exist with regard to regulating the
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employment conditions of seafarers while at sea. As a result, the industry as a whole cannot be seen to
be fundamentally shaped by the presence of strong institutional pressures to utilise supply chains to
enhance labour standards. Yet, as explained in Chapter 4, there do seem good grounds for believing that
examples of such pressures are likely to exist in the oil and chemical tanker trade because of the
reputational risks faced by major chemical and oil companies flowing from civil society groups, most
notably in relation to environmental protection.

The objectives of supply chain buyers
A substantial body of literature exists on the considerations that have informed the growing reliance on
the outsourcing of the supply of goods and services.89–95 In general this indicates that the growth of
outsourcing has been centrally driven by rational business logics which view outsourcing as contributing
to improved competitiveness and financial performance through such means as cost reductions,
enhanced production and service efficiency and quality and the transference of business risks onto
others, be these the suppliers of products, services or labour, or the workers engaged in the relevant
work activities. 

Existing survey evidence supports the view that a number of different motivations inform the use of
outsourcing. In the 2004 Workplace Employment Relations Survey, for example, when managers were
asked why services had been outsourced, the most common responses given were to achieve cost savings
(47 per cent), to gain an improved service (43 per cent), to achieve a greater ‘focus on core business
activities’ (30 per cent) and to ‘acquire greater flexibility’ (10 per cent).96 It would further seem, on the
basis of existing evidence, that such factors are frequently interrelated.97 Thus, in a manufacturing-based
study undertaken in the USA, Harrison & Kelley found that the three main reasons for outsourcing
were ‘capacity constraints limiting expansion’, ‘access to specialised skills and tools not available at the
plant’ and ‘cost cutting’.98 However, they further found that these motivations were not necessarily
mutually exclusive, as the following quote illustrates:98

… even where managers do cite cost-cutting as a rationale, it is rarely separable from the motivation
to transcend perceived capacity constraints. In more than three out of four cases where labor costs
were important to the decision to subcontract, a capacity or technology constraint was also reported
by management to at least temporarily limit expansion at the plant.

It is further clear that the objectives of buyers do have potentially important implications for the type of
relations they seek to, and do, establish with suppliers. In one study, for example, Cousins & Lawson
found that the adoption by buyers of a ‘leverage sourcing strategy’ (that is one which attempts to gain
access to a cost or price advantage in relation to the purchase of items that, while of strategic
importance, have little supply risk) was not statistically related to collaborative supply chain relations.99

In contrast, such relations were found to be statistically associated with the adoption of a ‘critical
sourcing strategy’ in respect of ‘scarce and/or high-valued items that have a high profit impact and high
supply risk’. 

A linkage between the scope and intensity of buyer–supplier interactions and relations has also been
found in a number of other studies. For example, in a survey of manufacturing organisations
undertaken by Heide & John, the existence of ‘joint action’ between buyers and suppliers, and
‘verification efforts’ by the former, were associated with the percentage of end product value accounted
for by the component being supplied, an inability to forecast technical requirements accurately, and the
existence of difficulty in measuring supplier compliance with expected outputs.100 

Given these differing motivations, and in particular the fact that a reduction in labour costs is not
necessarily a prime motivator, it cannot be straightforwardly assumed that outsourcing necessarily has
adverse implications for health and safety standards among supply chain providers. It would, however,
seem reasonable to conclude that proactive attempts on the part of buyers to protect and enhance such
standards are likely to be most common where the issue is viewed as being intimately connected to the
business objectives underlying their outsourcing strategies and policies – for example, when good
standards of health and safety are considered to play a potentially important role in ensuring that
outsourced goods and services are provided reliably and to an appropriate standard. In addition, the
fact that a desire to reduce costs can potentially exist alongside other more ‘qualitative’ objectives also
suggests that proactive (positive) action of this type can exist alongside price-based pressures which at
the same time act to challenge existing standards of health and safety within supplier organisations. 

The observations made in the preceding section regarding the role of reputation risks in prompting some
purchasers to take an active interest in how health and safety is managed by their suppliers in the



construction, food production and maritime industries can be seen to fit well with the suggestion that
considerations of business criticality are important in influencing supply chain strategies. In addition,
existing knowledge relating to the first two of these sectors adds further weight to the view that such
an interest can exist alongside contradictory pressures that are more problematic in OSH terms.

With regard to the procurement of contractors in construction, for example, there is some evidence
pointing to the fact that health and safety, along with issues relating to financial soundness, technical
ability, and management capability, are the most common issues considered by procurers during the
pre-qualification and bid processes.101,102 In general, however, the available evidence suggests that
while contractor experience, quality record and reputation are the most influential criteria for
selecting contractors at the pre-qualification stage, tender price exerts the most significant influence
over the eventual subcontract award. These findings therefore further point to the need to take care
not to extrapolate too widely from the positive supply chain effects found in the case of some large-
scale construction projects, since they arguably imply that, in the absence of strong countervailing
forces pushing in the opposite direction, health and safety considerations often play a relatively junior
role in subcontracting decisions within construction.

Turning to the food production and processing sector, research also indicates that health and safety,
while being an issue of interest to some procurers, may also be ‘trumped’ by other more business-
critical considerations. Supermarkets, for example, have been found to pay more attention to food
hygiene rather than OSH issues when auditing suppliers.65 Furthermore, pressures on suppliers to
manage health and safety effectively have been found to exist alongside strong downward cost
pressures that serve to encourage suppliers to develop employment regimes which generate the types
of adverse, indirect health and safety outcomes detailed earlier.29

Taken together, such findings therefore point to the fact that in both the construction and food
production and processing industries, proactive supply chain actions on the part of purchasers in
respect of health and safety do not necessarily say much about the priority accorded to the issue
relative to other business considerations. They also reinforce the point that any benefits of such
proactive actions can potentially be outweighed by the negative health and safety effects flowing from
the need on the part of suppliers to operate employment regimes compatible with the downward cost
pressures exerted by purchasers.

Mutuality of buyer and supplier interests
The responsiveness of suppliers to the demands of buyers, both at the pre-contractual stage and
subsequently, cannot be sensibly considered in isolation from the implications that these demands
have for their own business interests. In line with this point, the balance of dependency between
buyers and sellers has been particularly identified as exerting an important influence over the
relationships established between them.

A fear of too great a dependency may lead suppliers to resist an over-close involvement with buyers.
On the other hand, the existence of a high degree of such dependency may lead to willing compliance
with buyer demands. In a similar vein, a low level of supplier dependency can lead them to resist to
some extent the demands made by buyers. For example, a failure of a security contractor to respond
to a request to provide health and safety training for emergency procedures noted in one study was
observed to reflect the fact that the contract concerned ‘was not important to the overall success of its
business’.8 Meanwhile, where suppliers constitute an important source of specialist expertise/
knowledge, then buyers may be in a position of relatively high dependency, with the result that they
may not be well placed to gain a substantial degree of influence over the supply relationships
established.3

The balance of dependency between buyers and suppliers can consequently serve significantly to
shape the nature and dynamics of immediate supply chain relationships by having important
implications for the distribution of power and risk within supply chains.103 As a result, it can
influence such matters as how far suppliers (rather than buyers) shape the terms on which they
undertake work and the degree to which they are willing to take heed of, and comply with, buyer
requirements. It can also exert an important influence over the scope that exists to establish
collaborative, partnership-based relations. 

Against this backcloth, within the food production and processing sector existing research clearly
indicates that large supermarket chains often occupy a relatively powerful position vis-à-vis their
suppliers and hence have a potential capacity to influence their health and safety policies and
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practices, as well as their wider employment arrangements. Indeed, evidence relating to supermarket-
supplier relationships more generally strongly reinforces this. In 2000, for example, the Competition
Commission found that certain practices of large supermarkets in relation to their suppliers ‘were
operating against the public interest’; a conclusion that led to the establishment of a Supermarkets
Code of Practice covering such issues as standard terms of business, prices and payments, and
consumer complaints.104 Subsequently, in 2006, the Commission undertook another investigation, the
findings of which led it to conclude that a number of problematic behaviours on the part of
supermarkets would, if left unchecked, reduce suppliers’ ability and incentive to invest and innovate –
which in turn could act to the consumers’ detriment.105 In addition, in the light of its findings, the
Commission set up a new statutory code, the Groceries Supply Code of Practice, covering all large
retailers with a turnover of more than £1 billion. It unsuccessfully sought the agreement of large
retailers to establish an Ombudsman to monitor and enforce compliance with the code; a failure that
has resulted in the present government committing itself to introducing, through legislation, a
Groceries Code Adjudicator.106

Furthermore, there are good grounds for believing that large construction clients and companies often
occupy a similarly powerful supply chain position. The examples of the successful management of
health and safety in large-scale construction projects mentioned earlier point in this direction. The
composition of the industry similarly does so given that, as highlighted in Chapter 4, while the vast
majority of firms in it employ fewer than 10 workers, a quarter of the industry’s output is generated by
fewer than 125 large companies which each employ 600 or more people.

As to the maritime industry, the situation is less clear. However, given estimates indicating that
multinationals are responsible for around 70 per cent of world trade, there would seem to be good
grounds for suggesting that such corporations will often be in a position potentially to influence the
health and safety arrangements of ship operators based on what is a highly competitive industry
marked by an excess of capacity. 

Conclusions
Overall, then, the existing evidence lends support to the propositions advanced by Walters & James,1

summarised in the Introduction to this report (see Chapter 1).

It indicates that a combination of managerial disorganisation arising from outsourcing and associated
commercial pressures within supply chains can generate adverse health and safety outcomes in supplier
organisations. Such outcomes encompass higher rates of worker injury and a range of negative
occupational health outcomes prompted by commercially driven work re-organisation that gives rise to
greater job insecurity, work intensification, less control over working time and poorer pay.

Paradoxically, these situations occur against the background of a growing interest among policy
makers and practitioners in the role that powerful supply chain actors can potentially play in
improving supplier health and safety management and performance. On the basis of existing evidence,
it would seem that such potential does indeed exist to utilise supply chains in this way. At the same
time, however, while a range of attempts to so use them can be identified, their detailed nature, how
far they have been successful and what factors influence their impact, for the most part remain unclear. 

More generally, it seems that care needs to be taken not overly to generalise either the extent to which
supply relationships generate adverse health and safety outcomes or the potential that exists for them
to be used positively to influence supplier health and safety management and performance. Thus, as
has been seen in the existing literature, such relationships vary considerably in terms of their nature
and, in particular, with regard to their length; how far they extend beyond narrow, price-based,
economic transactions to encompass deeper, more relational dynamics potentially based on high levels
of mutuality, collaboration and trust; and the balances of dependency and power they embody. As a
result, they must also be viewed as encompassing considerable variety in terms of both the degree to
which they prompt downward pressures on employment conditions within supplier organisations and
the potential which exists for them to be used to support improved health and safety management and
performance. Indeed, it is clear that such pressures can potentially exist alongside purchasers’ attempts
to influence positively how health and safety is managed by their suppliers – a combination that raises
the possibility that in some cases purchaser–supplier relationships may simultaneously generate adverse
occupational health outcomes, while also apparently acting to improve the management of safety. It
was to explore the dynamics of some of these issues, in situations in which it is likely that positive
supply chain pressures to improve health and safety practice among suppliers are operational, that the
case studies reported in the following sections were undertaken. 
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It is further clear that how purchaser–supplier relationships impact on supplier health and safety and
the willingness of purchasers proactively to seek to influence it are both intimately connected to the
business interests and distribution of power embedded within them, and the wider institutional
context within which they are established. The available evidence indicates, for example, that the
importance of non-price objectives relating to such matters as quality and the gaining of access to
specialist skills that are important to purchasers, as well as the complexity of the goods and services
to be supplied and their business criticality, are all factors exerting an important potential influence
over the willingness of buyers to intervene to influence the internal operations of suppliers.

All this said, previous literature when considered as a whole suggests that only in relatively narrowly
defined circumstances will market-based business motivations alone serve to encourage the proactive
use of supply chains to improve health and safety standards within their suppliers. Indeed, it points to
the fact that such interventions on the part of purchasers are most likely to occur in the face of non-
market external pressures stemming from such sources as relevant legislative requirements and
liabilities, meaningful scrutiny from inspection agencies and, as the examples provided relating to
global supply chain developments demonstrate, action from civil society groups and agencies that give
rise to reputational risks. The extent to which we have found this to be the case in the situations we
have studied is also explored in subsequent chapters.

It is additionally clear that such general observations about the role of supply chains in influencing
health and safety management and performance in supplier organisations would seem generally
applicable to the two sectors, construction and shipping, which are the specific focus of this study, as
well as to food processing and production. It is clear, for example, from the evidence reviewed that in
each of them there are grounds for believing that negative, indirect supply chain effects are apparent.
It is also clear that such chains are at times used by large, powerful purchasers to influence positively
and directly how health and safety is managed by their suppliers, with some limited evidence pointing
to the utility of this usage.

Furthermore, there would seem to be grounds for concluding that such attempts positively to
influence supplier health and safety arrangements arise as a result of the presence of a combination of
business considerations and surrounding institutional contexts that act to encourage their
development. It also seems that they can exist alongside the presence of downward cost pressures that
have the potential to affect adversely the working conditions of those working in supplier
organisations.

The fact remains, however, that, as is the case more widely, existing evidence does not provide a
sound and detailed understanding of the factors that influence the development of such proactive
initiatives aimed at influencing health and safety within supplying organisations, the extent to which
they are successful and the conditions under which they do generate beneficial outcomes. In the
following chapters we hope to go some way towards remedying this lack of understanding through a
detailed examination of several examples of potentially positive supply chain influences on OSH
management among suppliers. 
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3 Methods
In this research a mix of methods was used to investigate propositions derived from a previous
extensive review of the literature on supply chain relations and health and safety management and
performance (summarised in Chapter 1).1 This section first presents a brief account of the research
design, with some caveats concerning the limitations of the methodological approach adopted in the
field. This is followed by an outline of the four situations in which supply chain effects of
organisational arrangements for health and safety were examined, the aims of the research approach
in each case and the methods used to collect and analyse our data. Finally, a brief account is
presented of the methods used in the stakeholder interviews also undertaken in the fieldwork in order
to develop some broader perspectives on the findings.

Research design
The primary aim of the research was to deliver a detailed, empirical study of supply chain
relationships and the factors that influence the presence, and outcomes, of attempts to use them as
leverage to shape positively the way in which health and safety is managed by suppliers. Within this
overall aim, the study’s objective was to test the propositions (see Chapter 1) derived from our
previous study1 relating to the sources of such influence, with a view to identifying the extent of their
validity and exploring any further avenues of influence.

Given the intention that the study make a contribution to future policy debates on both the
management and regulation of such supply chain relations and their influence on OSH, it was further
important for attention to be focused on the supply chain relations likely to generate lessons that can
contribute to the development of initiatives with potentially significant health and safety benefits.
This consideration, in turn, led us to wish to investigate supply chains involved in sectors where there
were relatively high-risk work activities. In designing the research, therefore, two such sectors were
selected: construction and the maritime industry, in which injury and fatality rates are a cause of
widespread concern. They are also sectors which, because of structural and organisational features of
the employment and business relations within them, are unusually difficult to reach with conventional
approaches to regulatory inspection. Moreover, they are sectors exhibiting marked differences in
relation to the types of supply chain characteristics commonly found within them.

In order to explore further possible differences in the effects of supply chain relations and to address
the propositions outlined in the Introduction, we chose to examine two sets of supply chain
relationships in each of the two sectors. As a result, the study supports both ‘within sector’ and ‘cross
sector’ comparisons, allowing for insights not only into the influences exerted on the structure and
dynamics of supply chains by sectoral-level factors such as the nature of product market competition,
surrounding regulatory arrangements and labour market conditions, but also those stemming from
variations in management attitudes, strategies and policies. 

The primary focus of the fieldwork within each of the four sectoral-based studies was on the in-depth
study of relationships between those at the head of supply chains and their ‘first tier’ suppliers. This
decision reflected four considerations. First, a recognition, amply supported in our earlier conducted
literature review,1 that an adequate understanding of the ‘how’ and ‘why’ of supply chain operation
cannot be gained unless such chains are investigated in a detailed and contextualised way. Second, as
this literature review also highlighted, that it is the behaviour of those at the ‘head of supply chains’
that typically exerts the most important influence over what happens within them. Third, that gaining
such a contextualised view is likely to be problematic ‘along the length of a supply chain’ given the
difficulties associated with obtaining the required level of co-operation needed from all the
organisations involved. Fourth, we reasoned that it was important that the operation of supply chain
effects be explored from the perspective of both managers and workers in the light of evidence
suggesting that these perspectives can vary widely. This said, in practice in the fieldwork undertaken
in the construction sector we were able to examine supply chain relations with second-and third-tier
contractors, while in the maritime sector use of field data gathered in the course of several long-
distance sea voyages provided a rich source of information on the perspectives and practices of
seafarers of all ranks concerning supply chain effects on their work practices.

In the construction industry we considered two different construction projects undertaken by the
same contractor. In the first of these we anticipated finding some strong evidence of the propositions
of Walters & James1 in operation because of the unusually high profile and external scrutiny of the
safety arrangements and performance in the construction activities involved. The second project,
although it was a large build, was not subject to anything like the same level of external scrutiny. In
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such circumstances we reasoned that it would be interesting to test the extent to which the
propositions applied in this situation and to seek explanations for any differences observed.

In the maritime sector we examined a situation (in the oil and chemical tanker trade) in which we
thought it likely we would find supply chain relations that were relatively simple and long-standing,
with similarities to the ‘obligational contractual relation’ type of relationship classically described
by Sako77 and where the operation of the propositions of Walters & James1 might be anticipated.
Alongside this we undertook a second study in a different trade (container shipping) in which
supply chain relations were considerably more ‘arms-length’ and transactional in nature. This
second case study therefore focused attention on the supports and constraints relating to the
transferability of supply chain management strategies to promote OSH at sea to other trades in the
sector. In this way, through an examination of the same elements of external and internal influence
on the systematic management of health and safety within the supply chain of labour and services
in this second example, we were able to compare and contrast experiences in very different supply
chain situations in the same industry. As a result, we were able not only to test the key propositions
identified previously, but also to gain a better understanding concerning (a) the preconditions for
the success of such strategies and (b) the role of critical external and internal drivers in achieving
and sustaining such success.

Caveats

‘Opportunist and indicative’ research
In undertaking field research on industries not noted for their ease of access, located as they are in
diverse and geographically separated settings, we were obliged to be flexible and accommodating in
our approach to research design. At the same time, with limited resources and operating within
significant time constraints, we were further obliged to be both opportunist and creative in our
approach to gaining access to field situations and in undertaking research when in them. This led us
to adopt a mix of methods in our fieldwork, drawing our data from situations and in ways that
varied according to circumstances, on a case-by-case basis. The methodological inconsistency thus
engendered, which purists in social science research methodologies will be quick to note, can be
seen to limit the extent of strict comparability in the analysis of the findings we have drawn from
the case studies undertaken. However, we believe that despite this limitation our approach has
generated findings that are of sufficient intrinsic interest overall to justify the varying data
collection approaches we have used. As Eysenck famously stated in relation to studying social
phenomena, ‘sometimes we simply have to keep our eyes open and look carefully at individual cases
– not in the hope of proving anything, but rather in the hope of learning something!’107 We have
done so in each of our cases and we think that the lessons thus learned in our analysis of these
experiences are both valuable in their own right and applicable to the propositions we have set out
to test. 

The range of supply chain relations
In each of the two sectors we originally intended to include:

• types of supply chain activities that differed significantly in terms of the likely ‘business
criticality’ of health and safety issues within them

• buyer–supplier relationships that varied with regard to their length, the distribution of power
within them and the degree of mutual dependency they embodied

• buyer demands on suppliers that varied in terms of the intensity and relative importance of
‘price based’ considerations

• buyer–supplier relationships that differed with regard to the presence or absence of attempts to
influence supplier health and safety management and the nature of such attempts 

• supply chain relations that were established against the background of markedly different
regulatory contexts.

Overall, we think we have considered situations that reflect these issues. This was especially so in
the maritime sector where the structure, organisation and business arrangements in the two trades
we studied were very different and where the role of supply chain influences on health and safety
management practices also differed greatly in significance, as we shall argue, because of these
organisational, structural and business differences. However, in the case of the construction industry
it should be acknowledged that the two examples we studied were in many respects organisationally
and structurally quite similar, with both close to the model of supply chain management in which
buyers attempt to use their business relationship with suppliers to influence their health and safety



management practices. The principal contractor that was the subject of study in both cases was a
high-profile firm with a publicly stated strong commitment to improving safety standards.
Nevertheless, this similarity did have an important advantage in that it enabled us to explore how
far the behaviour of this contractor varied against the backcloth of different situational contexts –
the high-profile Olympic Park and a rather more typical ‘large build’ construction project, where
there was less of a widely publicised and overt commitment to ensuring safety.

Field research methods
In this section we outline the methods we used to gather data in the four workplace cases.

Review of documentary sources
In both sectors relevant documentary sources were scrutinised in order to inform the development
of interview schedules for the collection of data in the field. These included the material reviewed
to provide the industry profiles and OSH practice and performance analysis presented in the
following chapter. In addition to this and more specific to the case studies themselves, however,
were materials concerning company organisation, policies, practices and outcomes, including
those addressing health and safety, and those on other aspects of company organisation and
business. This was generally documentation produced by the companies themselves – both buyer
and supplier organisations – as well as additional relevant materials from regulators and other
parties involved with the scrutiny of company activities. In certain cases, such as for example in
the case of the Olympic Park where the wider profile of the work activity we were investigating
was considerable, these additional sources of relevant material were very extensive. 

The aims of the case studies 
The main aim of our case studies was to assess the impact of the supply chain strategies of
procurers on occupational health and safety management and performance among their
contractors. In each case we wished to explore how significant features of the relationships
between the procurer and their suppliers influenced the delivery of effective health and safety
management. A second, related aim was to explore how these relationships, and the structures
and dynamics of the supply chain within which they were embedded, were themselves shaped by
sector-level factors such as the nature of market competition, surrounding regulatory
arrangements, labour market conditions, leadership and management attitudes, strategies and
policies and other external influences like public profile and reputational risk. Fulfilling these
aims enabled the realisation of a third aim, which was to explore the preconditions for the
transferability and sustainability of good practice in health and safety management in the sectors
concerned.

The intention of the four case studies was, in short, to gain an adequate understanding of the
‘how’ and ‘why’ of supply chain operation in influencing OSH management by evaluating how
those at the head of a supply chain influence what happens within it. Therefore the investigations
included exploring the role of leadership, procurement strategies, systematic management,
certification systems, communication, worker involvement, inspection and audit in securing good
practice in health and safety management, and performance in the supply of labour and services.
The operation of these factors was investigated both in the relationship between the contractor
and the procurer and in that between the contractor and the firms it had contracted as second-
and lower-tier contractors engaged in the delivery of its work programme. In so doing we
investigated the reasons for the success of the strategies of the procurer/principal contractor in
securing and maintaining high standards of health and safety management. We also examined the
external and internal drivers that contributed to this success and which helped determine its
sustainability and transferability to other parts of the sector. To achieve this, three of the four case
studies (1, 2 and 4) involved semi-structured interviews (or group discussions where appropriate).
For these case studies, participants were approached through their organisations and provided
with copies of the study information sheet, summary leaflet and consent form (see Annex) in
advance. Consent was obtained from each individual prior to interview. In the other case study
(3), existing data (collected in a broadly similar way) were re-analysed (see below).

The construction sector case studies
In accordance with the research design, the two studies undertaken in the construction industry
both focused on the same contractor (an organisation we have chosen to call TitanCF Industries).
This company was a large well-established construction engineering company. In the first case
study we explored its role as one of the principal contractors on the Olympic Park. Our second
case study examined its role in a large inner city development and regeneration scheme. 
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Case study 1: The Olympic Park
On the Olympic Park, TitanCF Industries was selected, following discussions between the research
team and the Olympic Delivery Authority (ODA) Learning Legacy Project team, while the lower-tier
contractors were selected and approached by TitanCF Industries, again following discussions with the
researchers. TitanCF Industries began work on the Olympic Park at the outset of the project and so
was involved in the preparation work. At the time the interviews were conducted, the organisation
was focused on the infrastructure of the Park and was involved in the construction of bridges, roads
and underpasses and landscaping. As a general rule the company used subcontractors primarily for
very specialised work and would tend to carry out tasks such as landscaping with its directly
employed labour. On the Park, however, the company had been encouraged to contract out this
work, and the participating subcontractors in this case study were primarily involved in landscaping.
Table 1 gives outline details of the organisations that took part in the research in the Olympic Park
case study.
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Tier Approximate overall
number of employees

Business type

1 3,000 Civil engineering 

2 500 Commercial landscaping

2 100 Landscaping and engineering

2 100 Marine-based civil engineering, dredging and remediation

3 100 Water features, irrigation and waste water treatment

3 200 Commercial grounds maintenance, gardening and landscaping 

3 500 Civil engineering

Table 1
Participating

organisations in
the Olympic Park

case study

Interview number Position

Procurer – head of supply chain

1 Head of health and safety

2 Deputy head of procurement

3 Director of construction

4 Head of procurement

Deputy head of procurement

Supplier and procurer – Tier 1

5 Contract manager

6 Procurement manager

7 Health and safety manager

8 Project manager

9 Contract manager

10 Supervisor

Supervisor

11 Worker

Worker

Interviews and group discussions were carried out at the ODA London offices and on the Olympic
Park itself between September 2010 and March 2011. In total 27 people took part in the case study
across 21 interview or group discussion sessions: five from the head of the supply chain; nine from
the Tier 1 contractor; eight from the Tier 2 level; and seven from the Tier 3 level (this includes one
individual employed at Tier 2 but acting as a health and safety adviser at both Tier 2 and Tier 3
levels). The positions of all the participants are given in Table 2.

Table 2 
Positions of the

Olympic Park
interview

participants
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Table 3
Participating
organisations in the
Forum
Development case
study

Interview number Position

Supplier and procurer – Tier 2

12 Supervisor

13 Manager (link to Tier 1 and Tier 3)

14 Health and safety adviser (Tier 2, and also for Tier 3)

15 Procurement manager

18 Project manager

19 Worker

Worker

20 Supervisor

Supplier – Tier 3

16 Manager (link to T2)

14 Health and safety adviser (Tier 2, and also for Tier 3)

17 Project/Procurement manager

20 Supervisor

Supervisor

21 Worker

Worker

Tier Approximate overall
number of employees

Business type

1 3,000 Civil engineering 

2 200 Labour supply for civil engineering

2 3,000 Multi-utility company 

3 50 Civil engineering

Table 2 (contd.)
Positions of the
Olympic Park
interview
participants

Case study 2: The Forum Development project
In the second construction case study, TitanCF Industries began work at the Forum Development site
at the outset of the project and at the time the interviews were conducted for this study it was focused
on the infrastructure of the site. The Forum Development was a large infrastructure and mixed
building project on a 67-acre site at an inner city location. It was undertaken by a partnership
between a developer and the owners of the land on which the building work was taking place.
Together we have referred to these parties as the Rome Consortium; although the developer was the
active partner and the one that took part in our interviews. The Rome Consortium employed a group
of organisations to deal with logistics, data collection and other site and project-wide activities. We
have referred to these organisations collectively as SPQR – the delivery partner. Table 3 gives outline
details of the organisations that took part in the Forum Development case study.

Interviews and group discussions were carried out on site in May 2011. In total 10 people took part
in the study across seven interview or group discussion sessions: one from the head of the supply
chain; four from the Tier 1 contractor; four from the Tier 2 level; and one from the Tier 3 level. The
positions of all the participants are given in Table 4.
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Interview number Position

Procurer – head of supply chain

1 Project manager

Supplier and procurer – Tier 1

2 Project manager

3 Construction manager

4 General foreman

5 OSH adviser

Supplier and procurer – Tier 2

6 Project manager

Procurement manager and OSH adviser

7 Worker

Worker

Supplier – Tier 3

6 Supervisor

* The original data were collected in the course of two PhD investigations undertaken under our supervision by

Syamantak Bhattacharya (in 2006) and Conghua Xue (in 2009). With the co-operation of Bhattacharya and Xue, we were

able to re-analyse these data specifically for supply chain influences that had not been previously sought from the data.

Table 4
Positions of the

interview
participants in the

Forum
Development case

study

The maritime sector case studies
The maritime industry is highly segmented and the distinct trades of which it is constituted are very
different in the ways in which they are organised and conduct business (see Chapter 4). We selected
two trades where we anticipated finding such differences reflected in the features of the supply chains
in which we were interested. Thus, we collected data from tanker companies and their trade
organisations in which we anticipated finding simple supply chain relations between charterers and
ship operators, and from the container trade in which relations are more complex. 

Negotiating access to shipping companies, their personnel and the organisations with which they do
business is not easy. Asking them questions about the nature of their business relations with charterers is
even more difficult. To conduct meaningful interviews with seafarers themselves in the course of their
work presents further substantial challenges for researcher access. To gather the data we required,
therefore, needed an innovative and opportunist approach to fieldwork. To achieve this we approached
the collection of field data at several levels.

Case study 3: The tanker trade
In our first maritime sector case study we explored perceptions among independent tanker operators
and their crews of the influences that the strategies of major oil companies have on their health and
safety management arrangements. Following a review of the relevant literature, it was evident that
major oil companies had a strong interest in these matters and a range of systems in place requiring
appropriate health and safety management on board the tankers they chartered to carry their products.
We were able to analyse two extensive qualitative data sets collected to examine health and safety
management practices on board oil and chemical tankers for these perceptions of supply chain effects.*
There were four companies involved, two of which were large global traders and two others, which
were both Chinese companies, trading on Asian routes. Some of the companies involved operated
chemical tankers as well as oil tankers and, in the case of the Chinese companies, research voyages were
conducted on these vessels as well as on oil tankers. However, since the seafarers on these vessels had
usually also sailed on oil tankers, their responses to questions involving supply chain effects were
generally based on their experiences on the latter.

In each case we explored the operation of such influences on arrangements for health and safety
management on board ships from the perspective of both officers and ratings as well as the management
of the ship operating companies concerned. 
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In the course of their combined fieldwork, Bhattacharya & Xue interviewed nearly 120 seafarers while
sailing with them on board eight different vessels. They also interviewed 23 shore-based managers in the
four companies responsible for operating these vessels. Among other things, the resulting data contained
a rich source of information on ship operating companies’ strategies in relation to OSH management
and seafarers’ experiences of them on board ships. This especially included the experience of the
operation of systems to implement the International Safety Management (ISM) Code, covering reporting
and communication systems for safety management, inspection practices and audit and review, as well
as the involvement of the seafarers themselves in securing good practice on board the tankers on which
they sailed. In all cases, supply chain influences were identified by respondents in response to wider
questions on the influences on shipboard management arrangements for OSH. Although the questions
asked were different in both studies, there were substantial overlaps in the responses they elicited. In the
analysis presented here we have focused solely on the material volunteered by respondents concerning
supply chain influences on health and safety management practices.

Case study 4: The container trade
In our second maritime sector case study we examined the activities of a ship management company
which, among other things, was responsible for the management of a fleet of ships engaged in the
container trade between Europe and North America. Interviews were conducted in the offices of the
ship management company (which we have called Eagle Shipping), where we interviewed the eight
senior staff responsible for procurement, safety management, contract compliance, auditing and ship
inspections. Additionally, we undertook a transatlantic voyage aboard one of the container vessels
managed by Eagle (we have renamed it the Sea Hawk), which was operated by a second company (we
have called this company QPR). On board we interviewed all of the ship’s senior officers, and a
representative selection of junior officers and ratings – 14 interviews in all. Informal contact with QPR
staff occurred incidentally aboard the vessel and on arriving at, and departing from, the vessel. A third
company owned the vessel (we have called this company Griffin). However, in the eyes of both the ship
management company and the seafarers, the engagement and influence of this company with the
management of health and safety onboard ship was negligible and we therefore deemed it unnecessary
to undertake interviews with its representatives.

Interviews with informants at sectoral levels
In both sectors, key informants representing employer/employee organisations, trade bodies, trades
unions and regulators were also interviewed following completion of the four case studies. The purpose
of these interviews was to gain further insight into the generalisability and more general validity of the
findings obtained through the case studies. Again, we have not named the personnel or identified their
positions within their organisations as this would allow for deductive disclosure of identities. Altogether
12 such key informants were interviewed. In most cases the interview took the form of a fairly open
discussion based around our propositions and the issues that participants in the case studies had found
significant.

Research instruments
The formulation of the interview schedules was informed by the findings of our earlier review of the
literature, as well as by the more general aim of testing the propositions that we derived from this
review and detailed in the protocol for the study overall. Study protocols and information sheets were
produced for the project overall and adapted for each sector. Examples of the interview schedules and
prompts used in the study are found in the Annex.

Data analysis 
All formal interviews were tape-recorded and written transcripts were produced. They were coded prior
to further analysis, using a thematic framework, through NVivo software to identify and code issues of
relevance to determining supply chain influence and addressing the research questions. Throughout the
analysis considerable attention was paid to the triangulation of data and the facilitation of carrying out
‘within sector’ and ‘cross sector’ comparisons. To this end, the case study and key informant data were
considered at the individual, sectoral and project levels. This involved the research team members for
each case study working both independently and collaboratively throughout the analysis process.

Confidentiality 
The confidentiality of all participants in the study was respected. Cardiff University has a well-developed
and rigorous system for scrutiny of research proposals for ethical approval and its procedures were
adhered to. All interviews carried out during the case studies were therefore undertaken on a
confidential basis and care was taken to ensure that the confidentiality of interviewees was preserved as
far as possible. To this end, transcripts of interviews were stored electronically on an anonymous basis



and password-protected. This said, one of the case studies was carried out on the Olympic Park. This
high-profile sports facilities building project was unique in the UK. Its identity was therefore impossible
to disguise. Indeed, the high profile of the building work on the Olympic Park was among the reasons
why we selected it as a suitable case in which to explore the conditions that mediate the effects of supply
chain influences on health and safety management, practices and experiences. Moreover, agreement with
the ODA enabling the research allowed it to incorporate an account of some of our early findings into
the dissemination of examples of its Learning Legacy strategies during the course of the project.108

Despite this, we have endeavoured to make anonymous the principal contractor on which our case
study focused as well as all of the lower-tier contracting organisations that took part in the study and
each of the individuals we interviewed, following the same procedures in this respect as those in the
other case studies reported here. 
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4 Construction, shipping and occupational safety and
health

This chapter seeks to outline and contextualise the detailed qualitative findings obtained from the
four case studies undertaken. It begins by providing background information on the structural and
organisational features of the two industries from which the studies are drawn that have implications
for health and safety management and performance within them. The chapter then moves on to
outline what is known about standards of health and safety performance in these industries, as well
as the companies that headed the supply chains studied. Finally, the chapter outlines the sources of
information that were available to the research team regarding the health and safety effects of these
supply chains. It outlines the way in which the supply chains were structured in each case and briefly
describes the salient features of their effects on health and safety practices.

Structural and organisational features of the two industries
This section considers the structure and organisation of the two industries and reviews recent trends
in their development that present some challenges for the regulation and management of OSH. 

Construction 
Current figures suggest that approximately 8 per cent of the workforce in Britain work in the
construction sector.109 This means that there are over 2.5 million people working in the industry in
over 300,000 enterprises,109 making it one of the largest industrial sectors in the UK according to
Office for National Statistics (ONS) figures quoted by the HSE in 2009.110 It is also significant in the
national economy: in 2008 construction output for Great Britain was approximately £123.6 billion
and it contributed around 6 per cent of gross domestic product (ONS figures, quoted in HSE
2009).110 In 2009 the HSE gave this description of the sector:110

Projects and sites are ephemeral in nature, constantly changing in status, covering a huge range of
construction processes of varying complexity and scale. The work processes and people change
almost daily on sites. Projects involve those who procure, design, specify, manage and maintain
buildings and structures as well as those who undertake the process of building them – the supply
chain. ‘Construction’ ranges from large, high profile projects such as Heathrow Terminal 5 and
the Glasgow Commonwealth Games facilities carried out by major principal contractors for large,
competent clients, to small refurbishment projects of shops and domestic roof repairs undertaken
by a self-employed contractor. 

Overall the industry follows a ‘top–down’ structure, with principal contractors subcontracting very
significant proportions of projects. Much of the workforce is mobile, with 54 per cent having worked
outside their current region of employment and over one third (35 per cent) working as owner-
managers.109 Employment is often short-term and informal, with perhaps 600,000 informally
employed in the sector, and there is significant employment of foreign/migrant workers
(conservatively estimated at about 8 per cent of the construction workforce).110 In addition,
contingent forms of employment, such as subcontracting and agency contracts have long been widely
used in the industry,111 which is increasingly characterised by such flexible forms of employment
(including employment by gangmasters, conservatively estimated at around 3 per cent of construction
workers) and by self-employment (both genuine and bogus; at least 40 per cent of workers are self-
employed or covered by the Construction Industry Scheme for tax, and in London the level of self-
employment is approaching 90 per cent).112

This trend towards contingent employment is further confirmed by recent work carried out by
MacKenzie and colleagues113 which showed that 98 per cent of the (220 enterprise-size stratified)
construction firms surveyed reported using subcontract labour, and 41 per cent reported using agency
staff, with most reporting increases in the volume of work allocated via these contracts and many
also reporting increases in the range of tasks covered by them in the previous five years. The authors
went on to argue that the UK employment model, with its minimal levels of regulation on contingent
forms of employment, in fact encourages employers to use such contracts to protect themselves
against the risks of unpredictable market conditions. This is of particular concern during recession
and economic crisis, leading to widespread redundancies throughout the sector. For example, ONS
figures show that the total volume of construction output fell by 4.1 per cent from August 2010 to
August 2011.114 Similarly, the Construction Skills Network suggests that output fell by 13 per cent
between 2008 and 2009 and, in 2009, predicted a reduction of 400,000 workers by 2011.109



Furthermore, for those remaining in the industry, pre-planning of work is frequently minimal,
worker representation is generally weak, job security and skills training are meagre, and the level of
unionisation is low (around 10 per cent), all making for frequently poor worker consultation and
participation. 

The construction sector is made up of a very wide range of enterprise sizes, dominated by small and
micro enterprises: approximately 92 per cent are micro firms employing less than 10 workers, and
most of the rest employ 10–49 workers.109 Despite these figures, around 20 per cent of employment
is in the 0.1 per cent of firms employing more than 250 workers, with around a third of
employment in the smallest micro firms,113 and approximately a quarter of the industry’s output is
generated by fewer than 125 large companies which each employ 600 or more people.110 In
particular, these very large operators are engaged in high=profile building projects which are often
government or other public sector procurements: in general, the public sector procures 30 to 40 per
cent of total construction output in the UK annually.112 The fragmented nature of the industry is also
mirrored in the many bodies and organisations representing its various parts, with no single
organisation including all those involved in the industry.110

Arguably, therefore, the construction sector effectively operates as (at the very least) a two-tier
system. High-profile, often public sector, work is carried out by very large contractors at one end of
the spectrum, and very small, more often private sector, build and repair work is carried out by
small and micro firms at the other, with a large gap between them with respect to management
capacity. 

Shipping
Merchant shipping operates on a global basis. It is arguably the first truly globalised industry
encompassing a fully globalised labour market.115 Developments over the last 20 or so years have
enabled the industry’s owners to trade on a basis relatively free from state regulation, to drive down
the cost of labour through outsourcing, and to improve competitiveness by increasing transportation
speed. In parallel with this, organisational restructuring has meant that financial ownership has
become increasingly separated from fleet and human resources management in the industry.

In 2008 some 8.2 billion tons of cargo were transported by sea, contributing about US$380 billion
in freight rates to the world economy. Since then the impact of the decline in the world economy has
been felt, with trade falling by 4.5 per cent to 7.8 billion tons in 2009.116 According to Lloyd’s
Register figures, the world merchant fleet consisted of 102,194* ships in 2009, approximately
54,000 of which were cargo-carrying vessels. 

The maritime industry is made up of distinct sectors or ‘trades’ which carry different types of cargo
in a range of types and sizes of vessel, operating over varying distances. Stopford117 suggests there
are four broad groups relating to:

• the energy trades (including oil, coal and gas) which represent 44 per cent of cargoes
• the metal industries (including ores and steel) with 18 per cent
• the agricultural trades (such as grain, sugar and forest products) which represent 9 per cent 
• other cargo, such as cement and other minor bulk and dry cargo (for example value

manufactured or semi-manufactured goods such as textiles and vehicles) with 28 per cent. 

Stopford indicates that these sectors are served by three broad categories of shipping, based on the
types of cargoes carried and the services provided: bulk transport, liner transport and specialised
cargo transport,117 with a further two categories of service sector vessels and passenger ships.118 Each
of these categories operates differently and under different market conditions.

In terms of ownership of the overall world fleet, Japan and Greece dominate the industry, owning
16 per cent and 15 per cent respectively in 2009, followed by Germany and China (10 per cent and
8 per cent).119 However, ships are registered to different maritime administrations and in terms of
deadweight tonnage, which forms the basis for the adoption of international conventions, with
Panama by far the largest (22 per cent), followed by Liberia (11 per cent).119 This is significant
because flags with the largest tonnage have the greatest involvement in international bodies such as
the International Maritime Organization (IMO), which make regulations and conventions. 
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* All vessels, including fishing and passenger vessels, of 100 gross tons and above.
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As a whole, the industry operates as a service sector, with charterers renting space on board ships – or
whole ships – from ship owners to carry their goods. Within this system, ship owners may retain
responsibility for the vessel and crew, but in recent years this relationship has become more complex as
it has increasingly also included third-party ship management (where ship management companies are
responsible for vessels in which they have no financial stake). Larger management companies may
manage substantial fleets and they also tend to have their own crewing agencies in the major labour
supply countries (such as the Philippines and India), which in turn may outsource to locally based
agencies. All of this makes for complex supply chain relationships and responsibilities. 

Recent estimates suggest that there are about 1.37 million certified seafarers,120 while others estimate
that over 1 million are working onboard ships worldwide at any given time.121 Crews are normally
structured into two main classes of officers and ratings responsible for navigation, cargo, maintenance
functions (deck) and engineering functions (engine). In addition there are other departments for catering
as well as specialist functions. Crews are predominantly male and almost always made up of a range of
ethnic groups (often with officers of one nationality and ratings of another), and they frequently work
together for only relatively short periods of time. Operators can and do replace crews of one nationality
with those from different, and less costly, nationalities, often with little notice. This can mean that the
pay and conditions of individuals in similar roles on the same vessel may be different. It can also result
in communication problems because of seafarers’ unfamiliarity with each other and with the vessel they
are charged with operating. 

Regulatory requirements of the maritime administration (flag) with which a ship is registered determine
(at least in part) the number of the crew on a ship. In practice, a ship operator needs to ensure that there
is an individual with the relevant certificate for each role onboard. The widespread use of crewing
agencies often means that the owners and charterers, and even the ship managers, may have little in-
depth or long-term involvement with the workers on board their ships. 

In parallel with this, trends in ship design and shipbuilding have been towards the production of larger
vessels with greater cargo capacity. At the same time, crew sizes have fallen across the range of merchant
ships, with some estimates suggesting that the crew of an average cargo ship is now about 60 per cent
smaller than in 1970.122 This reduction has been achieved primarily through advances in technology and
increases in automation. As Alderton and others put it:122

… during the past 20 years or so there has been a reduction in the size of crews. In the early 1970s a
typical 10,000 grt [gross register tonnage] bulk cargo carrier would have had approximately 40 crew
members. Today, a much larger (that is 30,000 grt) bulk carrier is likely to have only 18 to 25 crew
members on board. The same crew size pattern applies to cargo-carrying ships of all kinds. The
decline in the size of crews also makes it difficult for seafarers to be given shore leave. Smaller crews
mean that labour is intensified with seafarers working longer hours and performing flexible tasks.

Furthermore, crew sizes also vary by flag, with those on second (as opposed to national) registers or
flags of convenience generally smaller, possibly as a result of less stringent regulation.123

The implications for supply chains and health and safety brought about by the extent of the outsourcing
prevalent in the sector are quite complicated. For example, the shipment of goods, whether they are raw
or manufactured materials, is likely to involve several levels of organisations in business relations, in
addition to those between the owner of goods and the party directly responsible for their transportation. 

Health and safety performance
Both construction and shipping are hazardous industries. In this sub-section we outline some broad
features of OSH performance. In the case of construction, we are able to supplement this broad
understanding of the industry’s OSH performance with some further data on the performance of the
company that was the principal contractor on both the sites on which we undertook our case studies.
Unfortunately such information was not available in any reliable form from the shipping companies that
were the subject of our studies in the maritime industry. However, we concluded from the testimony of
all of the participants in these case studies that we were in every case dealing with organisations at the
‘better end’ of the industry in terms of their health and safety performance.

Construction
Health and safety performance in the construction industry, in terms of both overall numbers and rates
of injuries and fatalities, has improved significantly over recent decades. In the UK, the rate of fatal
injuries followed a significant downward trend during the 1990s and early 2000s, but levelled off
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from about the mid-2000s.110 However, it is still a high-risk industry, with the largest number of
worker fatalities of any sector,110 accounting for over one in four (27 per cent) fatal injuries, nearly one
in 10 (9 per cent) reported major injuries and 6 per cent of over-three-day injuries among employees.114

Most recent RIDDOR figures show that in 2010/2011 there were 50 fatalities (a rate of 2.3 per
100,000 construction workers per year), 18 of which were to self-employed workers.114 This is an
improvement on the average over the previous five years of 61 fatalities, 19 of which were to the self-
employed.114 It also represents a reduction of two-thirds compared with figures from 1990/1991, which
is comparable with the reduction seen in other industries.114 Falls from height are the biggest cause of
fatalities (50 per cent in 2007/2008 and 2008/2009), followed by being struck by a moving/falling
object, being struck by a moving vehicle, building or structure collapse and overturning plant.110

Similarly, RIDDOR figures show that in 2010/2011 reported non-fatal injuries have fallen by over a
third (38 per cent for major injuries and 36 per cent for reported over-three-day injuries) in absolute
terms, with rates reduced by about a quarter (25 per cent for major injuries and 22 per cent for
reported over-three-day injuries) since 2007/2008.114 In 2010/11 there were 2,298 reported major
injuries (a rate of 173.2 per 100,000 per year) and 4,784 reported over-three-day injuries (a rate of
360.5 per 100,000 per year) among construction workers.114 The most commonly reported injury types
were handling (28 per cent of all injuries) and slips and trips (23 per cent), which is similar to causes
and proportions for the rest of British industry (31 per cent and 27 per cent respectively).114

It is important to note here that these figures undoubtedly represent ‘the tip of an iceberg’, as most
accidents are simply not reported. The significance of this under-reporting was highlighted in a
government-sponsored inquiry into the causes of recent fatal accidents in 2009:112

It is a disgrace that we have such a low level of reporting serious accidents, let alone near-misses…
If we had a higher proportion of reporting serious accidents, it might help us to achieve a more
accurate picture about fatalities.

The HSE report110 which was a part of the basis of the fatal accident inquiry also identified a number
of factors which are likely to impact on health and safety performance in the industry, including
fragmentation and scale of the industry; supply chain and contractual influences; bogus (or false) self-
employment; skills and competence; vulnerable workers; micro, small and medium-sized enterprises;
leadership, planning and management of health and safety; public sector clients; and regional
differences.

Reported levels of work-related ill health in the construction industry are also falling, though here
again it is well known that the health effects of work in the industry are substantially under-reported.
While incidence (new case) rates of certain conditions, such as musculoskeletal disorders (MSDs) and
dermatitis, are significantly higher than the average for the other industries combined, others, such as
mental ill health, are significantly lower.114 This has been confirmed by recent work by Stocks and
colleagues124 showing that male construction workers in the UK had significantly raised standardised
incidence rate ratios for respiratory and skin disorders, as well as MSDs. These were 3.8 (3.5–4.2),
which is a rate approaching four times higher than that for all other UK industries combined; 1.6
(1.4–1.8) and 1.9 (1.6–2.2) respectively. 

Occupational cancer also continues to be a significant problem for the industry, with the recent Cancer
Burden Survey 2010 suggesting that over 5,000 new cases of occupational cancer each year are the
result of past exposure in the construction sector.114 Recent figures also suggest that over half (56 per
cent) of occupational cancer registrations in men are related to the construction industry, with about
half (nearly 4,000 per year) of occupational cancer deaths attributable to exposure to carcinogens in
the industry.114 The most significant carcinogen remains past exposure to asbestos (71 per cent),
followed by silica (16 per cent) and diesel engine exhaust/environmental tobacco smoke (6 to 7 per
cent each).114

Overall in 2010/2011 about 2.3 million working days were lost in the industry (equating to 1.1 days
per worker) due to self-reported work-related illness or workplace injury, with Labour Force Survey
figures showing that most of this (just over 75 per cent) was the result of health problems (as opposed
to injury).114

The available figures for the construction industry as a whole, then, suggest significant progress over
recent years in relation to fatalities, injuries and ill health. However, as Philip White, the HSE’s Chief
inspector of construction, points out in the Construction Division’s work plan for 2011/2012:125



… these improvements are not mirrored to anything like the same extent on smaller sites where we
still find many instances of unacceptable standards.

Indeed, recent figures (for the five years between 2003/2004 and 2007/2008) show that two-thirds of
fatalities were among the self-employed or those working for firms employing 15 or fewer workers and,
similarly, that two-thirds of accidents occurred on small sites (with 15 or fewer workers), making it very
clear that those working for smaller firms in the industry are at greater risk.110 The Donaghy Report
noted that, although some larger companies have worked to tackle work-related ill health issues, this
is:112

… often a matter of last resort for SMEs [small and medium-sized enterprises] who are more
focussed on the necessity to ‘make do’ and get the job done. For this group sometimes even the
provision of adequate temporary welfare facilities proves a step too far.

Against this background, Donaghy and her colleagues suggested that fragmentation in the industry,
together with issues including training and skills, pre-qualification, team working and the extent of self-
employment, remained key issues in the construction sector with regard to fatal accidents.112

In terms of the regulatory responses to this situation, there are several points of relevance to the present
research. The nature of the complex relations between clients, designers, contractors, subcontractors and
workers in the construction industry, together with the myriad sets of worksite circumstances, present
major challenges for the management of health and safety performance in the sector. At least in part as a
response to these issues, the health and safety performance of the industry has been the subject of
considerable political and regulatory attention during the last decade or so, much of which has focused
on larger construction companies. The regulatory framework provided by the Construction (Design and
Management) Regulations and its supporting guidance126–129 encourages purchasers to exploit the
opportunities they have as powerful supply chain players to influence improvement among suppliers.
Indeed, the contribution of the complex challenges to the poor health and safety performance of the
sector is the principle reason for the supply chain orientation of these more recent regulatory provisions
on health and safety management in the industry that apply within the European Union.

The construction industry, therefore, is subject to significant regulation, particularly in relation to health
and safety, and merits its own division within the Field Operations Directorate of HSE, intended to
provide a clear focus and responsibility for construction work, as well as a 10-year Construction
Priority Programme designed to improve the HSE’s impact in the industry and ensure that risks are
properly controlled through engaging with stakeholders.110 In particular, the Construction (Design and
Management) Regulations of 1994, revised in 2007, are intended to integrate health and safety into
every aspect of construction from the concept and design phases, through the planning and building
phases, and on to demolition work. These regulations give specific duties to the client, designers and
contractors and their aim is to encourage communication, co-operation and co-ordination throughout
the supply chain in order to identify and eliminate (or effectively manage) risk. In addition, the Office of
Government Commerce (OGC) and Common Minimum Standards (CMSs), which are intended to drive
up standards in public procurement, are other sources of potentially significant influence in this regard,
though currently the OGC has no enforcement powers.

Concern about the difference between large and small contractors is also clearly reflected in the HSE’s
approach to the industry for 2011/2012, which involves spending more time regulating smaller sites
while, for large contractors, carrying out fewer site visits and putting more emphasis on ‘challenging
large contractors at board level’.125

As we will see in subsequent chapters, this approach was much in evidence on the large worksites on
which the principal contractor that was the subject of our research operated and in which the HSE’s aim
to ‘use the supply chain to influence standards’125 was also evident.

Health and safety performance in the construction sector case studies
In 2008/09 the overall accident frequency rate for reportable construction injuries was 0.4 per 100,000
hours worked (or four per million). Both case studies, as well as the Tier 1 contractor itself,
performed significantly above this industry average.

TitanCF Industries, the Tier 1 organisation involved in both construction case studies, is a recognised
industry leader not only in terms of civil engineering but also in relation to health and safety practices
and performance. It currently has a directly employed workforce of over 3,000 and had a turnover of
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£644 million for 2009 (which has doubled since 2000). Its own figures show that in 2010 the total
number of lost-time incidents for the organisation fell by 40 per cent on 2009 levels, with those
resulting in more serious injuries falling by 25 per cent; while the use of Observation Cards increased
significantly. The accident frequency rate at the end of 2009 was 0.21 incidents per million hours
worked. In 2010 there were 18 reportable accidents, down from 30 in 2009 (and 51 in 2000); and 41
lost-time injuries, down from 63 in 2009. The organisation has had no fatalities in the period 2006 to
2010. It also has an unbroken record of a 10 per cent reduction in accidents year-on-year since 1999,
giving it one of the lowest injury rates among the UK Contractors Group (UKCG). The organisation
has won a number of safety awards and described 2010 as its best ever year for health and safety
performance.

The safety record on the Olympic Park (on which our first case study was focused), where peak
workforce levels were approximately 12,500, has remained significantly better than the industry
average throughout the work. In February 2011 the Park achieved its seventeenth set of 1 million
man hours worked without a reportable incident since 2006. The ODA’s contribution to this has been
recognised by the British Safety Council (both the five-star and Sword of Honour awards). In fact, the
Royal Society for the Prevention of Accidents (RoSPA) reported that within the 60 million hours
worked on the Park, 24 periods of 1 million hours were (RIDDOR-reportable) accident-free. The
overall accident frequency rate was 0.17 incidents per million hours worked, which RoSPA describes
as lower than for the construction industry as a whole and more in line with the average across all
UK employment sectors.127 Near-miss reporting was equivalent to 100 reports for every RIDDOR
event. Similarly, the ODA reported that over the 66 million hours worked there had been 109
reportable injuries and no fatalities, with the workforce recently completing 3 million consecutive
hours worked without a reportable incident. The Olympic Park is the first Olympic project in the
world to have been completed without an accident-related fatality.

The safety record on the site of the Forum Development Project, which was the second case study,
also remained significantly better than the industry average throughout the work. At the time of
writing (December 2011), there had been no reportable accidents since the start of work. This good
safety record was confirmed by the case study organisation:

We’ve held a good track record on this site, over the, since 2006 we’ve had one reportable
incident and that was due to the fact that the guy had a slipped disc problem already, so in the
longest sense we had to report it, but we’ve had a good record up to now. We are about on just
about 1 million work hours without injury, so it has been very good. So from a health and safety
point of view we’ve maintained really good standards and we are quite happy with it. (Project
Manager, TitanCF Industries [Tier 1])

Shipping 
Historically, merchant shipping has always been a dangerous industry to work in. Its unique work
circumstances mean that seafarers are at risk of whole vessel losses (as a result of collisions,
groundings, foundering, structural and engine failure, fires and explosions), as well as individual
events (such as accidents and illnesses), with the latter resulting in more deaths per year than the
former.

Dating back to the 19th century, when industrialisation created an increased demand for maritime
transport, official records show that seafaring was among the most dangerous of occupations.130

During the first half of the 20th century conditions improved and mortality rates correspondingly fell,
but seafaring was still identified as the most dangerous occupation in the UK.131 There have, of
course, been further substantial improvements over the decades since then, in terms of living
conditions on board ship as well as safety measures and practices. Nevertheless, Roberts & Marlow
have shown that merchant seafaring still has the highest mortality of any UK occupation other than
commercial fishing.132 These authors reported a mortality rate of 46.6 per 100,000 person years,
nearly 28 times that for the general British workforce, concluding that the fatal accident rate
remained 16 times greater than that for the average British worker.71

Although there are well-recognised difficulties inherent in comparing mortality internationally (for
example, in terms of the inclusion or otherwise of ‘natural’ deaths at sea, as well as suicides,
homicides and so on), recent research shows that, like the UK, seafaring is among the most dangerous
occupations for many nations, with a mortality rate seven times higher than that of shore-based
workers in Sweden;133 10 to 20 times higher than the average in Germany;134 over 11 times higher
than that for men working on land in Denmark;135 10 times greater compared with land-based
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industry in Norway (combined shipping and fishing industries);136 and 10 times higher than in land-
based industry in Iceland.137 Indeed, comparison of their results with those from other recent studies
led Roberts & Marlow to conclude:71

Seafaring is therefore often the second most hazardous occupation after commercial fishing in
advanced western economies.

In fact, Li & Wonham121 suggest that the annual mortality rate (from all causes) for seafarers
worldwide is 2.5 times higher than that for UK seafarers, suggesting that this significantly raised level
of occupational hazard is far from limited to the West. Seafaring, therefore, is a dangerous job
wherever it is carried out, but it is markedly more dangerous in some national fleets as compared to
others. Comparisons between national fleets generally suggest that losses are greatest among flag of
convenience (FOC) and non-OECD countries. For example, Nielsen & Roberts69 found all-cause
mortality rates per 10,000 seafarers of 3.5 in Sweden, 9.1 in the UK, 23.9 in Hong Kong and 26.5 in
Singapore. Furthermore, even within this categorisation, second register rates are higher than those of
national registers, and newer FOC rates are higher than older ones.115 Other research has also
identified within-fleet differences in relation to factors such as types of vessel, as well as both their size
and age. Bulk carriers, for example, have been the subject of particular concern because their
structure, size, age and cargo weights are all associated with an increased risk to safety.132

The picture in relation to seafarer fatalities, therefore, is complex, not least because of the long-
acknowledged and widespread difficulties around data comparability. However, these problems are
significantly exacerbated in relation to injuries, in particular because, as with other industries
(including construction), these incidents are often simply not reported. Nevertheless, such data as there
are suggest that the pattern is similar to that of fatalities, with seafarers at greater risk of occupational
injury than their shore-based counterparts. For example, Hansen and colleagues138 found notified
accident rates of 3.1 per 100 employed seafarers per year, and rates of accidents causing permanent
disability of 0.34 per 100 employed seafarers per year in Denmark, compared to 1.8 and 0.22
respectively for all shore-based industries. Although data from outside the advanced market economies
are even scarcer, there is no reason not to conclude that the pattern of higher rates among FOCs and
second registers is also apparent. However, as Ellis and his colleagues139 point out, despite
international requirements, maritime administrations have failed to systematically collect and collate
incident data.

Research has identified patterns within seafarers’ accident data, pointing to locations, types of work
and vessels with the highest accident rates. Those involved in heavy work on deck and in holds are at
greater risk,138 as are engine room personnel and galley staff.140 Moving around the vessel from one
task to another is a major cause of accidents,140,142 which is confirmed by the findings of Jensen and
colleagues143 that over 40 per cent of non-fatal injuries are caused by slips, trips and falls; a figure
similar to the 46 percent (followed by 20 per cent each for manual handling and machine operation)
found in Marine Accident Investigation Branch data by Li & Shiping.144 The highest accident rates also
tend to be on small general cargo ships (coasters) and ‘roll-on, roll-off’ (ro-ro) ships, which may be
linked to these vessels’ work patterns and intensity of activities as a result of their frequent port visits
(and associated fast turn-around times).138 Hansen and colleagues138 also found that the accident risk
for such vessels decreased with seafarers’ length of employment aboard a single ship and frequency of
return to the same ship, suggesting a protective effect of familiarity with the vessel; something which is
becoming less common with the increasing use of short-term and agency employment within seafaring.

In addition to the relatively higher risks of injury and fatality faced by seafarers, the profession has
historically been associated with significant health risks caused by living and working at sea. These
ranged from problems of nutrition, infectious disease and mental health on long voyages in the 19th
century to continued problems today, often now associated with acute disease coupled with the lack of
access to medical care at sea135 or exacerbated by factors resulting from globalisation (such as
increased stress and fatigue associated with the restructuring of work). Again, however, detailed,
accurate and comparable data on work-related ill health among seafarers is scarce, partly because of
problems of reporting and recording, but also because of the ‘healthy worker’ effect (where those no
longer well enough to work leave the industry; a particular problem with seafarer data because of the
regular medicals required to allow seafarers to work) and the frequently long time lag between
exposure and the onset of illness.

Nevertheless, there is some epidemiological evidence to suggest that seafarers may be at greater risk of
certain medical conditions such as coronary heart disease,145–147 lung cancer148 and alcohol-related
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disease (such as cancer of the liver, larynx, mouth and throat, cirrhosis and pancreatitis),149 all of
which may be linked to lifestyle factors and stress.150–152 However, it is difficult to disentangle the true
extent of occupation-related risk from ‘background’ levels of the prevalence of these conditions
among the general population, not least because of the weaknesses in the limited data available.
Other research has also suggested that seafarers may be at greater risk of health effects linked to
hazardous chemicals they encounter as part of their work and/or within cargoes,68 such as various
cancers145,148,153–155 and other neurotoxic effects,156,157 as well as injury and poisoning.158 Again,
however, cause and effect are difficult to establish because of a lack of adequate data and the long
latency between exposure and illness. The latter is particularly problematic among seafarers who are
frequently employed on a series of short contracts across a range of employers and agencies over the
course of their entire careers.

Other recognised occupational diseases associated with working at sea include noise-induced
deafness, MSDs, and mental health problems (including stress and fatigue, as well as complete mental
breakdown and suicide). For example, an Australian study found that 80 per cent of responding
seafarers reported experiencing stress, with 60 per cent indicating that this was moderate to high
stress,159 while work from the UK has suggested that fatigue is a significant problem160 associated with
specific aspects of seafaring such as shift work, sailing schedules and leave time, poor sleep quality,
high job demands and stress.161–163 Such findings, in turn, receive support from work showing that 64
per cent of responding car carrier crew experienced fatigue, with levels higher among those on short-
cycle as opposed to deep-sea vessels (78 per cent compared with 53 per cent),66 and are of particular
concern given the associations that have been identified between: (a) fatigue and ill health;163–165 and
(b) fatigue and poorer cognitive performance,166,167 personal injury168 and vessel accidents.169 Again,
however, data are generally scarce and as a result levels of concern and corresponding concerted
efforts at prevention are much lower within the shipping industry than elsewhere. In addition,
seafarers have long been at greater risk of injury or death from violent crime at work (both in port
and at sea), a factor which continues today71 and is now further exacerbated by the piracy that is
increasingly linked to the global seafaring industry.

Seafarers’ working arrangements (involving rigid hierarchical structures and frequently temporary and
very short-term crews made up of combinations of nationalities as explained above) also provide
significant potential for victimisation, harassment and bullying, with recent work suggesting that this
may be relatively common. For example, 27 per cent of survey respondents in one study reported
experiencing verbal or physical abuse in the previous 12 months, and 30 per cent reported having
witnessed victimisation of others,170 while more generally high levels of job insecurity among seafarers
have been identified.66,171 Furthermore, working hours, which are subject to international regulation
(specifying that seafarers should have at least six hours uninterrupted rest during a 24-hour period),
are frequently falsified by seafarers in order to avoid ‘creating waves’ and making trouble for
employers they wish to continue to work for; for example, 86 per cent of seafarers on board car
carriers in the recent study by Kahveci & Nichols66 reported failing to get even this minimal level of
rest. These factors in combination are of very serious concern given the obvious links between levels
of work and fatigue123 and their potential consequences for both individuals and ships.

In addition, arrangements for seafarers’ welfare at work vary between ship types, shipping companies
and ports. Although areas such as accommodation, food and sanitary conditions are covered by
international regulations, provisions are frequently inadequate as identified by Port State Control
inspection.172 Facilities, and access to them, also vary by vessel and often by rank as well with, for
example, 84 per cent of seafarers in a recent survey reporting email provision on their ship to which
they had no access, and 40 per cent of senior officers having access compared to only 3 per cent of
ratings.173 All of this is of particular significance given the very protracted amounts of time seafarers
can spend in these environments, and the associations between such facilities and the mental and
emotional wellbeing (and so ultimately the safety) of individuals and crews.174 Indeed, seafarers often
compare life on board ships to being in prison, although Kahveci has observed that:173

… a review of the UK Prison Service information books for prisoners demonstrates that the
provision of leisure, recreation, religious service and communication facilities, [is] better in UK
prisons than it is on many of the ships.

Overall, therefore, it is clear that seafaring remains one of the most dangerous occupations, with
seafarers at significantly increased risk of occupational accident, injury, death, illness and violence.
What is equally clear, however, is that: (a) the industry has insufficient reliable data to make
accurate comparisons either within its own sphere (for example between fleets, flags, vessel types)
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or more widely with other sectors (such as construction); and (b) the data it does have certainly
represent just the tip of the iceberg. This is of particular concern given that the global and
globalised nature of the industry means that: 

• FOC administrations continue to thrive (as they fulfil a market need by reducing operating
costs through the reduction of registration and regulation levels and associated expenses)

• the organisation and structure of the work itself is increasingly subject to increases in speed,
intensity and bureaucracy as well as decreases in job security, training and communication
(again all in order to reduce costs and increase efficiencies)

• labour hire practices are increasingly exploitative with seafarers frequently subject to contingent
employment contracts.

All of these are factors that reduce the incentive for monitoring health and safety performance and
collecting mortality and morbidity data on the one hand, while also increasing the potential for
stress, fatigue, ill health and accidents on the other.

Finally, unlike the construction industry, there is no regulatory measure in the shipping industry,
either national or international, that is explicitly focused on regulating OSH management through
increasing the responsibilities of the actors involved in supply chain relations. 

Why supply chain influence?
Given the hazardous nature of the industries in the present study and the challenges they provide
for the effectiveness of conventional regulatory strategies, it is not surprising that various
innovations in regulatory strategies for risk management have been developed in these sectors. This
is especially true in the construction industry, where since the 1990s regulations in the UK and the
European Union have attempted to address the complex chain of responsibilities for workers’
health and safety that have been created by the fragmented structure of employment in the sector.
As a result, regulatory strategies have explicitly included coverage of health and safety
responsibilities arising from relations between procurers and suppliers in the labour and service
supply chains that permeate the sector. 

In the maritime industry, there has been less focus on supply relations in efforts to regulate risk
management and account for the complex chains of responsibility created by the deregulation and
restructuring of employment and the labour force. Nevertheless, international standards – such as
those found in Safety of Life at Sea (SOLAS), the ISM Code, in the requirements of the Standards
of Training, Certification and Watchkeeping (STCW) on seafarer training and qualifications, and in
the International Labour Organization’s Marine Labour Convention – as well as some national
efforts to protect labour (eg in relation to crewing agencies in the Philippines) all to some extent
represent attempts to address the complexities of the sector. As in construction, there would also
seem to be potential to use supply chains to improve the management of health and safety on
board vessels.

One of the most interesting elements of change in the modern maritime industry concerns that
taking place in the relationships between clients, shipping companies and the seafarers that crew
the ships carrying clients’ goods from port to port around the world. The limited available
literature suggests that the nature of these relations may have significant effects on health and
safety management at sea. It further suggests that shipping companies may resemble the ‘porous
organisations’ identified in land-based examples, where the demands of clients, superimposed upon
relations between employers and employees which are themselves no longer entirely determined by
the nexus of law surrounding the contract of employment, come to dominate concerns about the
management of work and as such influence the nature of working conditions and the work
environment.

While much of this influence may lead to work intensification and poorer working conditions,
there is also the possibility that, as with the construction sector, in certain cases it may contribute
to the improvement of health and safety management and working conditions, provided certain
preconditions apply. Moreover, since in some parts of the world the industry is somewhat remote
from regulatory scrutiny, it is possible that such ‘supply chain effects’ on health and safety
management may even be better placed to contribute to improved health and safety outcomes in
the sector than more conventional approaches to regulatory scrutiny of health and safety at work.
It is also the case that, in common with the construction sector and partly as a consequence of
regulatory measures, there have been varying degrees of political and business pressures placed on
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major operators to introduce their own ‘voluntary’ standards and practices. As we shall see in the
case studies outlined next, in parts of both industries these pressures have resulted in considerable
efforts to use supply chain relations to influence OSH management practices among downstream
suppliers.

Supply chains in the construction and maritime sectors: an outline of the nature
and effects of the examined supply chains 
This section briefly outlines the structure and effects of the supply chains in the four case studies
as experienced by the workers and managers who participated in our research.

Construction 
As described in Chapter 3, we undertook two case studies in the construction industry. In both
cases they were examples of the conscious use of the supply chain to demand standards of health
and safety management and practice among contractors and subcontractors. However, there were
a number of differences between the case studies in the way this was achieved and how it was
perceived by the organisations involved. 

There are three main sources of evidence showing the operation of the regimes in place to ensure
good health and safety management and practice in the case studies. The first and perhaps most
obvious is found in data on reported injuries, ill health and incidents. As outlined above, these
data strongly suggest that the systems for ensuring safety in the construction of the Olympic Park
were operating effectively in terms of reported injuries. This, as far as we were able to tell from
the less robust data available, was also the case in the Forum Development case study. On both
sites, there were no fatalities and considerably fewer reported injuries than might have been
anticipated from data on the performance of the industry overall, and fewer than experienced in
comparable large construction operations. However, on its own this tells us little about the
contribution of arrangements within the supply chain to achieving this improvement.

A second source of evidence is found in the operational data generated through the monitoring
and audit arrangements in place. Here there was a wealth of information concerning the
operation of arrangements for safety practices and procedures on the Park, including the
qualification and training of personnel and the operation of risk assessment and management
procedures. There was also information on recorded near-miss incidents and such like and, more
importantly, actions taken in response to them. As the following chapter demonstrates, overall the
evidence available from these sources would indicate that a robust, responsive and extensively
monitored OSH management system was in operation on the Park, which extended beyond
arrangements with principal contractors and appeared to generate substantial intelligence
concerning safety. Again, there was much less robust data on these issues in the second case study,
although it was sufficient to convey the same general impression of overall good practice.

However, this tells us relatively little about the perceptions of the personnel involved concerning
the efficacy of these arrangements, their dependence on supply chain relations and the
contribution of such arrangements and relations to improving either the safety of the workers
concerned or the operational practices of their employers. A third source of data in this respect
can be gleaned from information collected during interviews and discussions with representatives
of employers and workers at various levels in the supply chain during the investigation. We will
concentrate on these data in subsequent sections.

Working on the Olympic Park
Figure 1 is a schematic representation of the supply chain relations studied at the Olympic Park.
It shows the Olympic Delivery Authority (ODA) as the procurer at the head of the chain, and
CLM (a consortium made up of CH2M Hill, Laing O’Rourke and Mace) as the delivery partner
charged with ensuring compliance from the principal (Tier 1) contractors on the ODA’s behalf.
There were several of these Tier 1 suppliers involved in the construction of the Park and the
company on which we have focused our studies, and called TitanCF Industries, was one. In turn,
in their contracts with the ODA, the Tier 1 suppliers were charged with assuring compliance from
their contractors and subcontractors with regard to OSH requirements. There was, however, as
shown below, a ‘double assurance’ built into the arrangements for monitoring compliance with
required OSH standards: not only did the immediate procurers have systems in place to monitor
compliance from their contractors, but the organisations at the head of the supply chain also had
monitoring procedures that reached down into the supply chain and – in theory at least – were
able to provide a double check on compliance from contractors at the lower levels.
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The arrows in Figure 1 indicate the direction of influence in the supply chain. Thus, in a
straightforward way, through requirements at the pre-tendering and tendering stages, ODA
procurement strategies made clear the expectations of the standard of health and safety management
and practice required at the Park, and made successful tendering contingent upon these expectations
being met. As a principal contractor, TitanCF Industries was therefore under a contractual obligation
not only to implement these requirements in its own work but to demand the same level of adherence
to standards of health and safety management and practice among its own contractors. These
contractors likewise were further obliged to require them of their own contractors and so on
throughout the supply chain. Monitoring of the delivery of these standards was undertaken by the
organisation for which they were being delivered, that is the (contracting) organisation in the tier
above. But as the dotted arrows also indicate, the system for ‘double assurance’ of standards was
achieved through further monitoring of compliance undertaken both by the ODA and the delivery
partner through the various feedback, communication and training arrangements also in place in the
overall systems for managing safety and health at the Park. The operation of all these arrangements
and how managers and workers at various levels of the supply chain perceived their effects will be
discussed more thematically in the following chapter.

The Forum Development – working on a large infrastructure project 
Supply chain relations in our second case study are represented in Figure 2. As with the Olympic
Park, the simplest expression of the use of the supply chain to influence OSH is demonstrated by the
direction of the arrows. The principal difference between the two case studies was the absence of any
arrangements through which the procurer or its delivery partner directly monitored the activities of
second- or third-tier contractors in the Forum Development, as was the case on the Olympic Park. 

Shipping 
Unlike the case studies in the construction industry, the two undertaken in the maritime sector
concerned very different trades. As one senior trade union official stated of the industry:

It’s so different from one trade to the next – it’s not really one industry – it’s several.

A consequence of these contrasts, immediately apparent in the two case studies we undertook, was
that there were fundamental differences in the structure and functions of the supply chains involved.
These were created by the structure of the trades and the dominance within them of different business
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practices and associated variations in the nature of the economic relations subsisting between supply
chain actors. Thus, in the tanker sector, there was a relatively straightforward situation in which
major oil companies contracted with independent tanker companies; while in the container trade,
relations between ship operators and the organisations whose goods they carried were more varied,
diffuse and complicated. As a result, whereas the conscious use of supply chain influences by major
oil companies was clearly in evidence in the tanker trade in ways somewhat comparable to that seen
in the construction studies, their role and possible use to influence OSH management and practice in
the container trade was both less evident and more complicated. 

Availability and usefulness of sources of evidence in the maritime sector were also somewhat less
straightforward than in construction. Data on reported injuries, ill health and incidents in the
industry are notoriously incomplete and unreliable.69,121,175–177 We were therefore unable to make use of
this source in more than a very general way. However, as we have indicated previously, overall these
data suggest that while the maritime industry is among the most hazardous, there is some indication
from routinely collected data that the tanker trade performs somewhat better on several measures of
OSH performance when compared to other trades. This is so, for example, in terms of data on ship
incidents, on Port State enforcement and, to a lesser extent, on the outcomes of inspections
undertaken by or on behalf of the major oil companies.

A second source of possible evidence might be found in the operational data generated through the
monitoring and audit arrangements in place within shipping companies. However, in the companies
we studied, such information was either not collected in sufficient detail or with sufficient rigour to
be useful for the purposes of the research, or was not made available to researchers. In effect,
therefore, with the exception of some limited reference to data providing some general indication of
safety performance, we of necessity concentrate on the information we have obtained from the
managers and seafarers involved in the two case studies.

The tanker companies
The supply chain arrangements relating to the tanker companies studied are summarised in Figure 3.
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With their capacity to choose which ships to employ, charterers have the opportunity to be influential in
the way that ships are operated. The oil sector has arguably advanced furthest along this road because
of the small number of large players in the sector. While the major oil companies (generally referred to
as ‘oil majors’) claim to account for some 20 to 30 per cent of the market in the maritime transport of
petrochemicals, the other 70 to 80 per cent is served by independent tanker operators. The main source
of business for these companies, however, is the transport of petrochemicals for the oil majors. These
companies are therefore in an extremely powerful market position at the head of the maritime oil
transport supply chain. The representative organisation for the oil majors is the Oil Companies
International Marine Forum (OCIMF), through which they are able to present their views within the
IMO and other regulatory and legislative arenas and additionally organise more direct approaches to
tanker companies in terms of improving safety in the transport of their product.

The dominance of the oil majors is much in evidence in the sector. To compete for contracts, tanker
companies must ensure their ships are maintained and operated at a level dictated by the oil majors,
including with respect to arrangements for the management of health and safety on board. Vessels and
the companies that operate them are vetted and required to meet rigorous standards concerning a
matrix of procedural and staffing requirements that influence, among other things, the management of
OSH. Inspections are performed according to standard report formats developed by the OCIMF (see
below) and provide each member oil company’s vetting department with the information necessary to
apply its criteria for the selection and/or continued use of tankers and their operating companies. Tanker
vetting inspections are usually carried out during unloading operations, with the prior agreement of the
ship owners and operators, and include access to confidential documents relating to the vessel’s
maintenance and classification. Where a fleet operation fails to meet the required standards, even if it is
because of the lower performance of only one owner’s ships, it may result in the entire fleet being denied
business. Oil majors’ investment in the management of the vetting process is considerable. The level of
dominance exerted by the chemicals industry over the independent companies that transport its goods is
not as great as that of the oil majors, but as we shall see below, it follows the same pattern.

As Figure 3 also shows, safety management issues with relevance to the berths at the refineries and oil
terminals where tankers load and unload their cargoes are also significant. Since many of these are
owned and/or operated by major petrochemical companies they are further able to require contractual
safety management standards from tanker operating companies in relation to these too. A similar
situation prevails in the chemicals sector.

As well as producing technical and operational guidelines for the sector, the OCIMF has developed a
common ship inspection report programme (SIRE). Launched in 1993 as a response to concerns of sub-
standard shipping, SIRE is presented as a ‘risk assessment’ tool. Using a standard inspection guide,
information is entered into a database enabling potential charterers to access up-to-date inspection
information concerning oil tankers.178 Since its introduction, more than 180,000 inspection reports
have been submitted to SIRE. On average, programme recipients access the database at a rate of more
than 8,500 reports per month. OCIMF members appoint the inspectors who make these reports.

In addition to the SIRE inspection system, the Tanker Management and Self Assessment (TMSA)
programme claims to provide a best practice guide to ship operations and a means by which to
determine ship operator quality. It offers ‘a comprehensive tool to help ship operators measure and
improve their management systems’. As well as providing instruction and methods to encourage ship
operators to assess their safety management systems (SMSs) against key performance indicators and
develop continuous improvement, it provides an online tool enabling them to share their results with
those who might request them for the purposes of their own internal vetting. The advantages to oil
companies of the implementation of such a tool are obvious, as is the business necessity on the part of
such tanker companies to ensure they comply with the requirements of the scheme. According to the
latest OCIMF Annual Report,178 the TMSA programme continues to grow, with more than 1,200
companies now registered to submit reports.

There are 576 SIRE inspectors accredited under the programme. The majority (463) are accredited to
inspect larger tankers (Category 1 ships) while a few (eight) are accredited for small tankers (Category 2
ships) and others (105) for inspecting various additional kinds of vessels including barges, those used for
towing vessels carrying petroleum products, and vessels carrying packaged cargoes (Category 3 ships).
They are selected by OCIMF member organisations and are required to familiarise themselves with the
inspection processes by attending SIRE inspections in the company of SIRE-accredited inspectors, before
attending an OCIMF SIRE Inspector Training Course. Following the course they must complete a
written examination and successful candidates are then further audited during an inspection before
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being accredited as inspectors. The SIRE accreditation process is cyclical and each accreditation period
runs for three years. There are 28 SIRE auditing inspectors who, according to OCIMF,178 are at the
heart of the SIRE inspector accreditation programme. They are experienced inspectors who collectively
audit approximately 150 SIRE inspectors each year.

External guidance and monitoring activities through the supply chain in the petrochemical tanker trade
are not limited to the activities of OCIMF, SIRE and the TMSA programme. In relation to chemical
tankers, since the 1990s the Chemical Distribution Institute (CDI), a non-profit making organisation
founded in 1994 and funded by the chemical industry, has aimed to ensure the development and
preservation of an inspection system for the transport and storage of bulk liquid chemicals.179 The CDI
Marine Scheme was created to improve the safety and quality performance of bulk liquid chemical
shipping. It now provides annual inspection reports on over 600 ship operators and 3,000 ships.179 Ships
having a CDI-Marine Scheme report are also listed on the European Quality Shipping Information
System used by Port State Control authorities. Chemical terminals acknowledge the CDI standards, and
their role is influential in determining whether vessels are able to visit their berths.

In our case study in the tanker trade, we found widespread awareness among seafarers and the
managers of the operating companies from which our data were collected concerning pressures from the
major petrochemical companies in respect of arrangements for OSH management on board their vessels.
We were able to explore their perceptions of the significance of these pressures in our analysis of the
OSH management on the vessels, and several themes emerged from the data which we look at in greater
detail in following chapter. While the nature of the industry and its activities is considerably different
from construction, there were a number of similarities in the way that supply chain influences on OSH
operated. These were especially evident in relation to the scale of the potential damage to the business
and reputation of powerful and influential actors in the supply chain as a result of health and safety
failures among their suppliers, and in the lengths to which these actors were prepared to go to make
explicit their health and safety management requirements of their contractors and to monitor
compliance with them.

The container companies
The fourth of our case studies focused on a cluster of businesses connected to a ship management
company based in the UK that we have called Eagle Shipping. The supply chain in which Eagle Shipping
was involved is shown in Figure 4. The business relations involved in the ownership, management and
operation of the ships were somewhat complicated, but as our sectoral level interviews in the industry
confirmed, fairly typical of those generally found in the shipping industry. Griffin owned QPR, which
subcontracted technical ship management to Eagle, which in turn managed the vessels. However, QPR
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retained the role of cargo management and therefore had a relationship that might best be described
as running parallel to Eagle Shipping. In relation to cargo planning, QPR therefore retained a direct
relationship with the vessel, which did not run through Eagle channels. Additionally it is worth
noting that Eagle Shipping contracted with Eagle Manila (a crewing agency) for the provision of
crew. 

Eagle Shipping provided technical management for a modest fleet, which comprised vessels for two
sister companies (the same parent owned all three companies) and for a Swedish company (QPR). In
total it provided technical management for 14 vessels in a variety of trades which were not
associated with the offshore oil industry and four vessels which were.

The container vessels operated by this company were owned by QPR, which was in turn owned by a
large shipping line – Griffin. QPR made many of the operational decisions about the vessels and was
a major point of contact for Eagle management (for example, the purchasing manager liaised directly
with them). However, Griffin played a more proactive role in a small number of areas, for example
in relation to bunkering (fuelling), which it wholly controlled. Eagle had only held the contract to
manage the vessels on behalf of QPR for around 18 months before the time of our investigation.

On board ship both QPR and Eagle were recognised by seafarers as having a strong association with
them and with operational matters. Griffin produced literature for all of its fleet, which was
available on board; but notwithstanding these efforts Griffin remained largely ‘off the seafarers’
radar’ except when it came to issues of fuel quality and bunkering. The seafarers themselves were
employed by either Eagle or its Philippines-based crewing agency, Eagle Manila. Officers had
permanent contracts but ratings did not. Rather unusually, all the seafarers were on rotations back
to the same vessel.

While such complexities of ownership, management and operation are not uncommon in the
maritime industry today and also extend to practices in the tanker trade, the nature of the business
relations between the companies and those whose goods they were transporting was quite different
to those described in the previous case study on the tanker trade. In the container and car shipping
undertaken by QPR, goods belonging to a considerable range of clients could be loaded and carried
on board their vessels in any one voyage. The safety interests (if any) of the smaller of these clients
appeared to have made little impact on the management and crew of the vessels, while those shown
by larger clients were restricted to the conditions under which their goods were transported. 

The safety of the cargo was reported by seafarers on board to be the overwhelming concern of the
charterers. Charterers took an interest in the cargo holds, the lashings and the cleanliness, but
generally this interest did not extend in any overt way to the arrangements for managing the health
and safety of the crew. 

There was one customer that was regarded as an unusual/exceptional case. It had undertaken a more
general auditing of the conditions of life and work on board. This was described as useful by some
seafarers as audits were generally approved of and sometimes picked up minor issues to be dealt
with such as old paint being stored for too long:

SEA 14: [Company name] has been here doing audits, I think it is, I don’t know but for me it is
feeling it started when they had, years ago when they started covering the child labour in the
manufacturers, now then they took out the system to control and this includes also the transport.
So they came here and they asked the crew, they want to see hospital facilities, make sure the
crew get properly paid, the resting hours, so yeah [company name] they did that. 

Interviewer: What did the [company name] auditors look at?

SEA 15: Safety, health, like the paint locker and how was the ventilation, and that the labels
were there and the MSDS [material safety data sheet] and this stuff. And they were very
interested in the engine and how it works and like this and well, the standard, how it looks like –
I mean the general what you see, the housekeeping and things like that, clean linens. 

However, this was an exception and seemingly a spin-off from the particular corporate social
responsibility agenda pursued by a large multinational retail company. It was remembered because of
its exceptional nature rather than because it was in any way typical of the normal practices of
customers. 
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As we discuss in the following chapter, generally in the container trade the business relations between
customers and the management and crew of the vessels carrying their goods were more typical of the
arms-length trading relations that Sako77 argues are least likely to be characterised by features in which
buyers exert a direct and significant influence over the internal management practices of their suppliers.
There was no obvious pressure from the clients whose goods were being shipped for either the ship
operator or the ship management companies to conform to any requirements concerning the management
of health and safety on board the vessels shipping them. Indeed, with the exception of the one example of
a client that had carried out some auditing, there was no evidence of them imposing such requirements.
There were two primary reasons for this. One appeared to be because there was no immediate or obvious
reason why it was in the client’s business interests to require particular standards of OSH management on
board the ships transporting their goods. The second reason was that the structure of the supply chain in
question was too diffuse, and the position of the clients whose goods were being shipped too remote to
allow processes, such as the procurement and monitoring activities examined in the other case studies, to
be used effectively to influence either the ship operators and managers or the seafarers in this last case
study. 

Despite this lack of an obvious direct supply chain influence of customers on their suppliers, however, our
case study demonstrated that relations between parties in the network of business connections involved in
container transport nevertheless sometimes influenced health and safety practices at sea. We will have
cause to return to this observation in the final chapter of the report. 

Conclusions
In short, both construction and shipping are comparatively hazardous industries in which the
management of risks to workers’ health and safety is made substantially more difficult by the structure
and organisation of work in the sectors. In this respect, both represent challenges to conventional
approaches to OSH management and to its regulation. Regulators, employers and trades unions in both
sectors are not unaware of these challenges and have attempted to address them in various ways.

Innovative approaches to regulation that pay some regard to the fractured nature of the structure and
organisation of work are evident and of relative long-standing in the construction industry; and so is
strong and directive political pressure upon the leading organisations in the industry. These pressures
would appear to have had some impact on the consciousness of at least some of the major organisational
players in the industry and it is evident from the case studies undertaken in the present research that this
consciousness is reflected in concern about public image and reputational risk, which in turn has led to
conscious efforts to impose influence on the health and safety management arrangements of contractors
through the supply chain. Exactly how and with what effects this is achieved in the situations we studied
is explored further in the following chapter. It is important to note, however, that in this respect we are
referring to large and prominent business organisations in the construction industry and not necessarily to
the industry as whole. This is an issue to which we will return in the final chapter of the report.

In the case of the maritime industry, responses to the situation are somewhat more varied. To begin with,
the regulatory provision for OSH management remains both limited and conventional in the extent to
which it takes account of the structural and organisational determinants of OSH outcomes in the sector.
The ISM Code merely requires the implementation of a fairly standard SMS among ship operators and
on the vessels for which they are responsible. It makes little allowance for the challenges to
implementation and operation of safety management brought about by the structural and organisational
features of work and employment in the industry. Nor are there any regulations that specifically address
these features in ways comparable to the CDM Regulations in the construction industry. Moreover, while
structural and organisational challenges for OSH management are evident in all trades in the sector, there
are substantial differences between trades in their nature and extent and in the responses to them. As our
case studies demonstrate, there are some situations in which the concerns of companies at the head of
supply chains about their commercial success, reputational risks, liabilities for environmental damage and
so on, have led to substantial interventions in the OSH management arrangements of the downstream
suppliers of transport for their goods. At the same time, our case study in the container trade
demonstrates that such business and regulatory determinants and the contexts in which they occur are
not found ubiquitously across the industry as a whole. In the container trade, while supply chain
pressures may still play some role in influencing good practice in OSH management, they do so less
obviously, and more as one element of a constellation of influences that also include regulatory
compliance pressures and further business concerns among the organisations in the sector regarding
matters such as image and market position. Again, we explore the detailed experience of these
pressures in the following chapter and will have cause to return to their implications in the final
chapter of this report.
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5 Direct and indirect supply chain effects on health
and safety arrangements: experiences in construction
and shipping 

This chapter explores how the situations we have studied in the construction and maritime sectors can
be understood in terms of supply chain leverage on OSH management practice. In essence, following
from the outline at the end of the previous chapter, the account in the present chapter focuses on how
personnel within the organisations we studied perceived the impact of strategies adopted by buyers upon
the health and safety practices of themselves and their suppliers by considering in turn four issues:

• the nature of procurement within the supply chains studied
• the provision of health and safety support to suppliers
• arrangements for the monitoring of compliance with the demands of upstream clients
• the way in which supply chain influences were in part shaped by wider aspects of the surrounding

external environment. 

The influence of procurement 
Having identified perceived supply chain influences to a greater or lesser extent in all the situations we
examined, we sought to understand the impact of these on the procedures and practices of the
organisations we studied. In essence the most direct pressures were those associated with standards that
could be required of suppliers in the terms of the contract under which they supplied their services and
the monitoring of their delivery by buyers or their agents.

Procurement practices
By far the most common and long-standing supply chain procedure to influence the practice of those
supplying goods and services is for buyers to make the practices required a condition of the contract
between themselves and their supplier. Allied to this is the related procedure of demanding certain
qualifications or pre-qualifications from potential suppliers and their workers, as definitions of the
standards of competence required for eligibility to tender for contracts. Common requirements in
relation to OSH in this respect include evidence of adoption and operation of certified OSH
management systems by contractors, certification of competencies and training acquired by their
managers, supervisors and workers as well as evidenced standards of performance in terms of OSH
outcomes.

As might be anticipated in a complex building project such as the Olympic Park which involves large
numbers of contractors and subcontractors, there were extensive procurement arrangements in place in
which health and safety standards featured prominently. The ODA approach was described in detail in
its Health, Safety and Environment (HS&E) standard,180,181 which was intended to remind contractors of
their legal responsibilities and set out how consistent good practice was to be achieved across all
projects on the site. Health and safety was incorporated from the inception and planning stages and the
ODA’s intent to involve the supply chain is clear throughout the standard:

Suppliers are responsible for adequately resourcing their work to meet this standard including self-
monitoring, auditing and reporting against the KPIs [key performance indicators].* Suppliers with
sub-suppliers are also responsible for communicating these requirements through their supply chain
and monitoring compliance.181

This approach was also very clearly evident from interviews with senior OSH staff within the ODA:

… the client leadership issue is very important; the difference between us and a lot of public sector
organisations is that we are incredibly intrusive, as some of the CEOs – I meet with all the CEOs of
all our principle contractors every three to four months – and as one of them said to me a couple of
meetings ago, he said ‘you lot set out what you were going to do four-and-a-half years ago, and we
all said ‘oh yeah, we have heard it all before, that’s what they all say.’ So the only difference is that
your lot have done it!’ So we have been really clear about that, we are incredibly intrusive into the
supply chain for all sorts of reasons in terms of how much money people are paid, are they being
employed properly… (Director of construction, ODA)

* See Appendix, Table 5.
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Similarly, in the tanker trade members of the management of the tanker companies were under no
illusions concerning the importance of meeting the oil majors’ requirements in order to secure their
business. This was the case in both the oil and chemical tanker companies. As one marine
superintendent said: 

Now it was the cargo-owner market. There were no other choices. If your ship doesn’t accept
inspection, it doesn’t have cargoes to carry and your company goes into bankruptcy. (TMAN 5)

These requirements were felt to cover a whole range of operational activities in which the oil majors’
vetting procedures were seen as intrusive:

We expect those oil majors’ inspection; meanwhile, we also fear these companies’ inspection. Their
inspection was very strict. They would inspect from the major part to tiny point, the glove you
wore, the torch you used. The inspection was very strict… as seafarers, we also feared, since their
inspection included hundreds of items. The inspection was very much detailed. (TSEA 1)

On the Olympic Park, the ODA used HSE guidelines180 in the development of its pre-qualification and
tendering process.181 In addition, it held workshops with key stakeholders to identify their views, needs,
aspirations and wishes for what the ODA should be trying to deliver, as well as what was both legal
and realistic. The results of these workshops fed directly into the ODA’s procurement policy. Its main
element was a ‘balance scorecard’ used to rate organisations on a number of key areas, including
health and safety. The ODA regarded its approach as an extension of the CDM Regulations:

And in a way, from a health and safety point of view you could say that this is a further
development and extension of that legal duty in the CDM Regulations for a client to ensure that a
suitable and sufficient health and safety plan is in place. (Head of health and safety, ODA)

Even before pre-qualification, in order to maximise the number and diversity of contributing
businesses, a brokerage service known as ‘CompeteFor’ had been established by the ODA.182 Potential
contractors completed a questionnaire created by a buyer, allowing buyers (generally Tier 1
contractors) to shortlist possible subcontractors for invitation to tender. Effectively, this system
represented a series of vetting processes for organisations prior to the pre-qualification and tender
stages. It was mandatory for Tier 1 contractors to use ‘CompeteFor’ to source subcontractors, ensuring
a consistent approach to procurement, including the emphasis on health and safety, throughout the
supply chain:

… what CompeteFor does is we mandate in all our Tier 1 contracts for your sub-suppliers you
must use CompeteFor to source them. And as part of CompeteFor we are required certain policies
to be published before they can publish their profile on CompeteFor and one of which is our safety
policy. (ODA Deputy head of procurement) 

… so get our Tier 1 supplier to use the same system, the same methodology, the same approach in
procuring their second- and third-tier suppliers. (ODA Head of procurement)

The pre-qualification stage was intended to ensure that suppliers had the competencies and capacities
to meet the requirements of the HS&E standard. To this end, they were required to complete a pre-
qualification questionnaire (PQQ), which was fed into the balance scorecard. The health and safety
section of the PQQ asked a number of questions concerning the suppliers’ policies and arrangements
for OSH management. In addition, they were required to submit supporting documents detailing these
arrangements and their OSH performance, as well as their own procurement and monitoring
arrangements to ensure their contractors met OSH standards. The weight attached to the health and
safety part of the PQQ was apparent:

… they may be the greatest company, they might be potentially the cheapest but if they have got a
dismal health and safety record (and these are questions that we specifically ask within out PQQ
documents), and then if they have a report or – God forbid – they have had a fatality in the last
year or so, I’m sorry but they don’t go forward. So these are principal criteria that we start with at
the beginning of our procurement process and we score those. (Procurement manager, TitanCF
Industries [Tier 1])

In the Forum Development, our second case study in construction, again health and safety assurance
was in evidence in the procurement procedures in the supply chain, but the client/developer, Rome



Enterprise Consortium, did not take as prominent an interventionist role as the one actively pursued by
the ODA on the Olympic Park:

The way we manage the build-out of the site is that as a developer, we have a working partnership
with four main contractors. So all of the work is done through those four main contractors … they
are the four main contractors we always use. Whether that will change or not, I don’t know, but it
seems to work quite well at the moment. (Project manager, Rome Enterprise Consortium [Procurer])

While recognising the need for high standards of health and safety management, the procurer left it to
the Tier 1 contractors to work out the details of how they were to be achieved:

… the four main contractors from board level agreed some not basic, some quite intricate and
advanced health and safety standards… They have to work to that as a minimum because they all
agreed it together, that that was the minimum; so we are not, sort of, imposing a standard on them
but we just recognise there needs to be a standard… (Project manager, Rome Enterprise Consortium
[Procurer])

Similarly, the procurer remained at some distance from the day-to-day management of health and safety:

We like to do it through our Tier 1 contractors because at the end of the day they are the guys
managing the activity on site, we are not actually doing that. (Project manager, Rome Enterprise
Consortium [Procurer])

On the Olympic Park, the development of the PQQ was something that TitanCF Industries (the Tier 1
contractor that participated in both case studies) felt involved with and also intended to continue to use
on projects after the Olympic Park:

… it is a very effective process and so it certainly is something we have developed here and, you
know, to be fair with the ODA and CLM, and it is something we have developed and it’s certainly a
robust way for our work for major projects and special projects. And that is definitely something I
will take forward to these next big jobs that we are after, and it is an effective process. (Procurement
manager, TitanCF Industries [Tier 1])

It was also evidently used throughout the supply chain:

[We are] not supposed to use a subcontractor until they have done that questionnaire, and part of
that questionnaire will include health and safety issues. So make sure they have got health and safety
plans and policies and that kind of thing is in place. It depends on how big the company is and what
kind of work it is, but the idea is we can’t officially place an order or they can’t get paid until they
have done that questionnaire. (Health and safety adviser, ArgonautCF Construction [Tier 2, also
acting for Tier 3])

In terms of subcontracting, the ODA made clear that principal contractors were responsible for ensuring
that health and safety was addressed in a similar way during procurement:181

The supplier is responsible for ensuring during their procurement process that the competence of
sub-suppliers to address HS&E matters is assessed, and only those capable of meeting the standard
are appointed. When appointing sub-suppliers, checks shall be made to ensure that the sub-supplier
shall devote appropriate resource to meet the standard. During this process and after appointment, it
is the responsibility of the supplier to ensure that sub-suppliers are aware of and understand the
requirements of the standard as it applies to them, and to manage the relationship to achieve
compliance, and to monitor and report performance.

The same expectation of quality control throughout the supply chain was evident in the Forum
Development project; however, here again it was clear that the site developer was less interventionist
than the ODA and did not seek to influence either the procurement practice or the relationships
between the Tier 1 and lower-tier contractors in terms of health and safety (or in any other matters).
Rather, it expected TitanCF Industries to do this:

No we don’t [ask for potential suppliers’ previous health and safety records], I think it is very much
driven by… it is unusual that, it is almost selected through the supply chain if you like, in that the
principal contractor would vet all of that information before suggesting them to us, because we
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employ them to manage that process on site… I don’t think so, no we don’t tend to [seek to
influence relationships between Tier 1 and lower-tier contractors] because we almost feel that
by doing that we might be influencing such that it is, absolving some of the responsibility of the
principal contractor… It maintains their responsibility, that is the idea. (Project manager, Rome
Enterprise Consortium [Procurer])

Interviews with TitanCF Industries personnel on both sites also suggested that, as a consequence of
these supply chain pressures, they believed their company’s investment in health and safety was
increasing and that it was important that the company had appropriate documentation and an
excellent safety record in order to win further work:

Yeah, I mean I think it is our performance on the Olympic Park, and definitely our health and
safety performance, which has helped us on other major jobs in the last two years. So I can
only think of positive things from the health and safety on site here, definitely nothing negative.
(Supervisor, TitanCF Industries [Tier 1])

This was because they understood the contracting organisations’ health and safety records and
reputations to be perceived by clients as key factors in winning contracts:

… health and safety is fundamentally the winner of all contracts these days. People say cost,
but at the end of the day if you have a bad track record anyway you are going to cost more;
you are going to cost the client, you’re going to cost your reputation, you are going to cost
health and safety sustainability and environment – it is one of the key drivers for winning work
these days in any pre-qual or any tender. (Project manager, TitanCF Industries [Tier 1])

And this was something that was also apparent when TitanCF Industries’ managers talked about
their approach in their own procurement procedures used for their contractors:

So the driver is very much geared around the safety element of understanding what we are
going to do, and I won’t deny part of that is so when we then say, ‘We want you to participate
in this, we want you to attend this workshop, you can’t do that, that ain’t in budget, you stand
there till you sort it’… So if they then come back to us later on to say ‘we won’t stand in for it,
we ain’t interested’ – if you aren’t prepared to buy into the culture, go and work for somebody
else! (Construction manager, TitanCF Industries)

The Tier 2 interviews on the Forum Development site also made it clear that participants believed
an organisation’s health and safety record and reputation were key factors in winning contracts:

It is comparative, it is included in our own bids basically and that is [HadrianCF
Construction’s] pride. We promise to beat their bid, so there is a health and safety course that
goes into it, so basically it is included in the price. I mean you have to show your qualifications
and your processes. (Project manager, HadrianCF Construction [Tier 2])

There was little doubt, however, that the ethos on the Olympic Park was one that generated
unusually high expectations of health and safety management, and it was equally clear that health
and safety was not always such a paramount factor in work for other clients. Several participants
identified past health and safety record and the price of their tender as the two key factors on
which winning a contract depended, but drew a distinction between the client on the Olympic Park
and previous clients, particularly smaller ones. On the Park, health and safety was seen as the
overriding factor, whereas for other clients money was much more significant, with health and
safety regarded as a bonus but not the first priority, a perception shared at several levels in the
supply chain:

… we are working with really good, proactive, intelligent clients which makes our life a lot
easier to work with them and we can bounce ideas off them. (Project manager, TitanCF
Industries [Tier 1])

… the level here is very high and that is drummed into you right from the very start. On other
sites it is drummed in at the start and then it tends to, if production dates aren’t met, on other
big construction sites it does tend to slip away and get a bit of a back seat compared to getting
things done. Whereas that is not going to happen and we don’t want that to happen, health and
safety is out right at the front. (Manager [link to Tier 2], OmegaCF Contracting [Tier 3])
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The highly interventionist arrangements in construction and the oil and chemical tanker industries were
less apparent in the supply chains of the container trade. Nevertheless, in subcontracting the operation of
its vessels to Eagle Shipping it was evident that QPR was looking for a ‘quality’ operator with a good
reputation. The management at Eagle identified its reputation with regard to both safety and regulatory
compliance as an essential factor in winning the contract to run QPR’s vessels. Furthermore, in the
standard contract used (and often adapted) in the subcontracting of ship management, several clauses
pertain to regulatory compliance and to the management of safety. For example, a clause on regulatory
compliance specifically mentions regulation relating to seafarer qualifications (STCW) and to the ISM
Code. It states:183

… the Managers shall in a timely manner make available, all documentation, information and records
in respect of the matters covered by this Agreement either related to mandatory rules or regulations or
other obligations applying to the Owners in respect of the Vessel (including but not limited to STCW
95, the ISM Code and ISPS Code). 

Another clause dealing with SMSs requires that:183

Where the Managers are not the Company, the Owners shall ensure that Crew are properly
familiarised with their duties in accordance with the Vessel’s Safety Management System (SMS) and
that instructions which are essential to the SMS are identified, documented and given to the Crew
prior to sailing. 

As we outlined in the previous chapter, here there was no obvious pressure from clients who ultimately
owned the goods being shipped for either the ship operator or the ship management companies to
conform to requirements from them concerning the management of health and safety on board the vessels
shipping them. Indeed, with the exception of the single example given of a client that had carried out
some auditing (see Chapter 4), there was no evidence of them having such requirements. As already noted
in Chapter 4, this was firstly because there was no particular business advantage to clients for them to do
so and secondly because, even if they did, the structure of the supply chain generally meant it would have
been difficult for them to directly influence either the ship operators and managers or the seafarers in this
case study. 

The seafarers perceived only limited interest in arrangements made for their health and safety among the
charterers (QPR) and they were unaware of the nature of the contractual arrangements between Eagle
Shipping and the vessel owners (also QPR, which was in turn owned by Griffin). Instead, they generally
saw the priorities of the charterers (QPR) as being focused on getting the cargo safely and in undamaged
condition from point A to point B as quickly as possible:

We’ll load it as fast as possible and get out of here; I have done my job now go home. […] I don’t
think they [the clients whose goods were being shipped] are really aware of this because they put their
car on the dock and then the ship is gone and the car is gone. Of course they are checking that it is
safe for the car of course, they have to do that. (SEA 15)

Aboard ship the overall view seemed to be that while some cargo owners dealing with QPR did take a
certain interest in the vessel, this interest did not really drive standards forward or change things on
board. The seafarers thought that the priorities of QPR in acting on behalf of the cargo owners to whom
it provided a service were about reasonable costs, speed of delivery and avoidance of bad press. 

However, there were also signs that this was a relatively narrow expression of a more complex reality,
since the seafarers were also aware that many relationships with shippers were long-standing and, to
paraphrase a frequently aired view, ‘if they keep coming back for more business then all must be well’.
Effective safety management was regarded by both the personnel of the ship management company and
the seafarers on board the Sea Hawk as implicit in the maintenance of this business relationship. From
the perspective of Eagle Shipping, for example, QPR – as the vessel charterer subcontracting to other
customers to place their cargo on the vessels – wanted to show off a well-run and safe fleet:

The way I see the client we’ve got, I mean the client’s men are boarding [name of a European port]
every time there is a wander round the ship as well, they’re from QPR. But I think the clients
themselves are quite responsible party, they are not Greeks. You know they want to show a vessel a
reasonable standard to the customer because they have got to convince the customer to send their
goods, and there are a lot of other shipping companies out there. But if you can show your
customer a nice, clean, well operated, well-manned ship, well maintained – he is more likely to
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send his goods with you than somebody who comes in with a manky old rust bucket hanging to
bits. You know, you are going to say ‘are my goods going to get across the Atlantic?’ (MAN 2)

Aboard and ashore, reference was made to charterers visiting the vessels to inspect cargo holds and
check on the safety standards relating specifically to the transport of cargoes:

Oh yes, yeah. If any new contractor comes along he wants to ship his cargo out, he will go and
visit the ship, especially if it is ro-ro, because he wants to know that the ship is not going to
throw it about in the bottom of a hold and it is securely lashed down and it is not going to
move. We have had nothing yet that has broken away, they chain everything down, absolutely
solid. (MAN 3)

There were pressures on the ship management company to demonstrate that it generally maintained
high standards of management. Such high standards were part of its self-image and its business
strategy. It was, for example, beginning to check that its own suppliers were International
Organization for Standardization (ISO) 9008 and 14001 accredited, because there was a belief that
clients might be concerned with such matters:

And for the ISO 14001 this is because there is a bigger drive on us as a management company, a
lot more clients that are taking the decision to be a bit more environmentally friendly, they
realise that shipping gets a bit of a bad name for itself and we are just moving with the times.
We are also now looking at, on one of the KPIs we’ve got, I think they say 5 per cent of all our
supplies should be ISO 14001 approved. So we are now going out to a lot of suppliers to cover
those requirements as well. (MAN 1)

The personnel of the ship-management company also felt that safety on board the ships it managed
was primarily driven by their own efforts. The rationale they gave for doing so was a mixture of
ethics and ‘good business sense’. In relation to their own procurement policies, for example, on
personal protective equipment (PPE – for example coveralls, boots, gloves), the company had
decided to implement higher quality than required by minimum regulatory standards. In the case of
coveralls the company spent some considerable time considering which higher standard coveralls to
purchase. It searched for coveralls with greater fire-retardant qualities because it was keen that these
should meet the minimum requirement for its offshore vessels. This was partly because it wanted
one supplier for all coveralls and it needed to supply its offshore vessels, but it was also because it
was thinking about its public image:

Plus also there is an element of corporate image as well. We want to maintain that, so we want
to make sure that the brands are on all our boiler suits, as well as the control of quality. (MAN
1)

The contract for ship management under which the company operated meant that the cost of such
items was passed directly on to the ship principals (ie to QPR in the case of its vessels). While there
did not seem to be opposition to this, mention was made of one occasion where a (different) ship
owner on a tight budget raised some objections. Eagle senior management had quickly dealt with
these:

… those things got nipped in the bud in quite an early stage and not through myself, but
through [senior manager’s name] it would be mentioned to them about the standard that we
maintain and it is cheaper to pay for the extra for the PPE than to pay out for a burns claim or
something like that. (MAN 1)

In relation to QPR, Eagle had never been approached to reduce standards. In fact there were
examples of situations in which it had been asked to improve them. One of these was in relation to
food provisioning. The feeding rate for Griffin ships was regarded as quite low (€5.75 per person
per day) and requests from officers for their own specialist foods, which were quite expensive, were
difficult to meet. Eagle attempted to deal with this difficulty by bringing provisioning in house and
‘cutting out the middle man’ to improve cost efficiency and quality. 

When asked who or what was determining the overall standard of safety on board the vessels Eagle
managed, the response was: 

MAN 2: I’d say that was more down to us.
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Interviewer: You would?

MAN 2: I mean I have just done a technical inspection on one of the vessels and my technical
inspection I will of course look at safety items. Yeah, I would say it is more ours.

Generally, managers seemed to feel the drivers for doing so were twofold: it was the right thing to do to
keep people safe, and there was also a business case for safety:

MAN 2: It is care for the individual and everyone else around, but the individual comes first. I mean
you read any ISM manual and the master has overriding authority to save a life. Life comes first,
safety at sea, SOLAS.

Interviewer: But there are other companies who have a different view?

MAN 2: There are, but within this company the promotion is, that is as [person’s name] says that is
one of our selling points to the clients is we have a safety culture.

They were aware of regulatory standards and knew that their contract with clients made meeting them
obligatory, but argued that the company worked to a standard that was higher than regulatory
minimums:

No, no, no I mean I work for Eagle, but we all have our guidelines to work with and we have
SOLAS, MARPOL… and MED regulations and you have got to make sure you comply with all
those. And we experience, you know, what is and what isn’t allowed. (MAN 2)

The desire to comply with regulations (or indeed, to work to higher standards) was not for fear of the
cost of penalties for non-compliance but was seen more as concern for business reputation. In this sense,
therefore, charterers did become important:

MAN 4: Because effectively these days, I don’t know if you know the Paris MOU and the company
calculator, because whatever ships you have directly reflects on the company rating.

Interviewer: So you are very much trying to avoid deficiencies and detentions?

MAN 4: Yeah, which is exactly what, whatever, what the client wants anyway, whatever they say. If
a client says, ‘well no you can operate it here’, they are not saying ‘the operator here will accept so
many deficiencies a year’… So we offer the best. The best practice that we can.

In other words, they were aware of the potential for a bad business image and the consequent effects on
their business that could result from the public availability of records of non-compliance, and sought to
avoid such non-compliance as much as they could. At the same time, through the same sources they
could make themselves aware of ships with records of poor compliance and thus avoid taking on the
management of such ships when seeking new business.

The seafarers were also aware of the drivers for safety from the ship management company, which was
seen as an important influence on board:

SEA 17: I think since I was new here in Eagle… the only things I notice… Eagle is very strict for
safety, that is the only thing saying about Eagle. They are very taking care really of safety. I think it is
not for the [offshore] ships only, I think for all the ships in general.

Interviewer: And when you think about Port State Control or Eagle when you are working in the
engine room, which one of those – [Eagle] or Griffin or QPR – which one drives your health and
safety practice? Which one encourages you to work safely?

SEA 20: Of course Eagle, mostly Eagle.

Interviewer: Eagle, ok. And how do you see that? Is that because they produce documentation or
procedures? How do Eagle influence your health and safety?

SEA 20: For example we are going to repair some engines… like [a] generator. We have a checklist
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that we are ticking off before the job started, like: isolator, electrical switches, something like that,
close all the fuel valves.

Interviewer: And the checklist comes from where?

SEA 20: Eagle also.

In short, therefore, while supply chain relations with the clients who shipped their goods with QPR
in the ships that it had contracted to Eagle to manage did not themselves provide much in the way
of direct influence on the OSH management standards applied on board, these relations
nevertheless did ultimately influence conditions on board, albeit indirectly. As the seafarers
themselves pointed out, there was a perception in both Eagle and QPR that if their clients had
cause to believe that their goods might be at risk as the result of the poor management of their
transport, then they would take their business elsewhere. It was therefore important to QPR to
contract the management of the ships it had chartered to a company whose standards of
management were of suitable quality and, in turn, it was important to Eagle to be seen to be
delivering this quality in the way it went about managing the ships. Since the management of safety
was understood and widely accepted to be an important element of managing affairs at sea,
indicators of the standards to which this occurred in practice and the avoidance of situations in
which safety management failure might be identified were regarded as important to the continued
business between QPR and Eagle – and the business of the latter with its shippers was seen to be to
at least to some extent dependent on the maintenance of these standards. There was also a sense
among these companies, which were operating at the ‘better end’ of the market, that quality
management was one of the indicators of competitive edge and therefore worthwhile pursuing from
a business perspective. Again, since quality in the provision of management generally could be
associated with indicators of good safety performance, this was a further influence that helped to
maintain good standards of health and safety on board ship. However, as we shall discuss later,
these influences on the quality of OSH management did not operate singly, but were just one
element of a set of influences in which both regulation and regulatory inspection were also
important. 

Supporting health and safety practice 
A criticism of the effectiveness of procurement practices in the past (and especially in the
construction industry) was that their delivery, once the contract had been awarded, often fell some
way short of expectations. For example, a study into fatal accidents in the construction industry
found that there was an ‘absence of strong agreed paths of influence from contracting strategies to
specific organisational factors’.25 In our case studies in construction and the tanker trade there were
signs that procurers had taken a highly interventionist approach towards achieving compliance
from their suppliers. While such intervention was most obvious in terms of the
monitoring/inspection strategies they used (and which are explored further in the following sub-
section), there was also considerable evidence of interventions intended to support improved OSH
management among suppliers who might otherwise not have the capacity to operate at this level
and whom it was necessary for procurers to bring up to the required standards. 

There were many examples of such support evident on the Olympic Park. In particular, the ODA
supported contractors with the provision of training, health checks (through the Park occupational
health service), as well as with information on safety and security on the Park and by organising
regular Park-wide campaigns targeting various issues. Lower-tier interviews made clear that
personnel understood training was compulsory for workers on the Olympic Park, as was
possession of construction skills cards. TitanCF Industries personnel indicated that everyone
attended a behavioural safety training course:

… behavioural safety training that all the operatives go through ‘Beyond zero’ training, it is like
a workshop that goes on for half a day, it is like a forum on issues… (Tier 1 supervisor)

This observation was corroborated by its subcontractors:

I mean we have actually attended all of ‘Beyond zero’ courses so I think all of our guys, there
might be a couple of agency guys that haven’t attended, just waiting for the new course to sort
of turn up again and we will send those along to it. (Health and safety adviser, ArgonautCF
Construction [Tier 2, also acting for Tier 3])
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Tier 2 interviewees referred, for example, to the monthly meetings for supervisors and for all Tier 2
contractors, methods statements, wearing of specified PPE, near-miss cards and weekly meetings to
discuss these cards, audits and inspections (both internally and by the Tier 1 contractor), weekly
progress meetings, timesheets, toolbox talks, plant record sheets, incident monitoring and daily
briefings and so on, all of which, might be delivered by their upstream procurer, but which they were
aware were driven by the ODA and its delivery partner CLM. There were acknowledgements from
interviewees in the lower-tier organisations that their companies’ health and safety systems had been
improved by this support:

Ah, it’s about a million times better, I can tell you that. Everything is more exaggerated so you’ve
got to pay more attention, so it is better. (Tier 3 worker)

In addition, staff from upstream organisations were frequently ‘seconded’ into lower-tier organisations
to help with supervision and health and safety. The extent of management of lower-tier organisations
by Tier 1 contractors varied both with their size and experience, as well as with different work
situations. Interviewees also spoke of how the ODA aimed to promote the creation of an effective
safety culture by such means as the encouragement of near miss reporting; the use of safety climate and
employee satisfaction measures; the running of behavioural safety management programmes; the
employment of benchmarking, recognition and incentivise schemes; and Park-wide health and safety
campaigns.181

In the Forum Development project, while it was not developed to the same extent as on the Olympic
Park and was operated by TitanCF Industries rather than the Rome Consortium, a similar pattern
prevailed. Training was provided for subcontractors and workers employed by lower-tier organisations:

It is everybody and it is thrown out to them all… An example of them all getting involved is, we
run a monthly workshop out on the site. We package different areas up and they all go and look
into each other’s work zone, and we do inspections that way. (Construction manager, TitanCF
Industries [Tier 1])

The aim of TitanCF Industries’ approach was to bring its subcontractors into its own systems and
culture:

So we are running ‘Beyond zero’, that has been running for about three years, [that] campaign.
And what our supply chain would have been bought in and been made part of that. So various
seminars and workshops for them to bring them onboard and buy into our belief… I mean we
have a proactive approach; not everybody sees the world as we do obviously, but we would like
them to. (Project manager, TitanCF Industries [Tier 1])

In the tanker trade, a typical example of support through intervention was the TMSA programme
introduced by OCIMF in 2004. The programme was intended to be used as a tool to help vessel
operators assess, measure and improve their management systems. Currently in its second edition, it
builds on operators’ earlier experience with TMSA and on feedback received from the industry. Its
scope has also expanded to encompass all tanker vessel operators, including those managing coastal
vessels and barges. It is based on encouraging operators to assess their SMSs against KPIs and it
provides best practice guidance. Interviewees in the tanker trade were well aware of its existence: 

Since TMSA they now have control even over us in the office. They can say how to run our ships,
how to manage store supply, which courses we should conduct in-house, how many additional
safety equipments should be placed on our ships and so on… (Manager)

As intended by OCIMF, this intervention had a direct effect on the form and content of the SMSs of
some ship operators and on board some ships. As one company quality and safety manager said: 

Nowadays, the revision of the SMS is directed by the syllabus of the oil majors. Since the oil
majors’ inspection syllabus has often been changed, the SMS was led by their change. Since their
syllabus kept changing, we must track and follow their revision and its latest requirement. 

How to ensure contract compliance 
The findings of previous research suggest that while clients tend to be familiar with setting contractual
requirements on health and safety in the procurement of services, they are generally far less engaged
with efforts to monitor compliance or undertake post-completion review of such arrangements.82
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However, in our case studies, we found substantial examples both in construction and in the
petrochemical tanker trade of ways in which this criticism is now addressed by heads of supply
chains through monitoring and inspection regimes.

Monitoring compliance with the requirements of the ODA 
After the procurement stage, once work was underway, the ODA had three broad approaches to
monitoring health and safety management and performance on the Olympic Park:

• monthly completion of the HS&E scorecard reporting performance by principal contractors (for
example numbers of toolbox talks, the presence of behavioural safety systems), lead designers and
construction, design and management (CDM) co-ordinators

• monitoring and audit of the health and safety performance of suppliers
• monitoring and reporting on the practical application of risk management and compliance with the

HS&E Standard to the Executive Management Board.

Tier 1 contractors were expected to use their own management systems to monitor and audit their
health and safety performance and to investigate any accidents and incidents. The role of the delivery
partner, CLM, was to project manage and monitor the Tier 1 organisations and their health and safety
management and performance. Contractors at all levels, therefore, were periodically inspected and
audited by CLM181 to validate and verify the self-monitoring. The formal scorecard and accident
reporting systems were web-based, allowing principal contractors, designers and CDM co-ordinators to
self-monitor and submit monthly reports on accidents, incidents, significant near misses and other health
and safety data electronically.

The CLM assurance team, which carried out inspections and audits of contractors, identified health and
safety priorities three months prior to the work using the monthly HS&E scorecards; compliance
reviews; and information from the monthly meetings between the assurance team and key project
personnel. CLM itself was also monitored by the ODA to ensure that its targets (on which payments
depended) were met:

… there is a task order which defines what CLM has to do in order to earn their income, both their
base and their bonus associated with H&S; and on a monthly basis, they have to submit a monthly
report which describes activities, events, performances, etcetera, and they have to submit that to me,
and I and our construction director need to sign off that we are satisfied with those reports. Both are
a demonstration of their work and are valid and on that basis, that particular component of their
billing for that particular month is deemed to be valid. (Head of health and safety, ODA)

The ODA’s approach was summed up as follows:181

The emphasis throughout the works shall be on suppliers conducting their own monitoring, auditing
and investigations and providing assurance that the information so generated is valid and verifiable.
Suppliers and their personnel shall also cooperate fully with any monitoring, audits or specific
investigations carried out by suppliers above them in the supply chain, by the Delivery Partner or its
representatives and by the ODA and its representatives. Such HS&E assurance activities will be
conducted in order to maintain and improve HS&E performance. The techniques to be employed
include: site HS&E inspections; HS&E audits; Corrective Action Requests (CARs); fact finding
meetings; coordinated HS&E reviews; and monthly reports/score card.

Interviews with ODA personnel identified a number of specific systems for monitoring health and safety
performance and management including: near-miss cards which fed into the near-miss register; on-site
mini safety departments (consisting of a safety adviser and an assistant); safety/accident books; risk
assessments; method statements which included mini risk assessments; hold points; behavioural safety
systems such as ‘Beyond zero’; daily briefings; and reviews of method statements and risk assessments.
The ODA’s Health and safety director was supported by safety adviser assistants and by health and
safety officers. Part of the health and safety officers’ role was to monitor health and safety on site by
inspecting and reporting two or three times each week; and by putting together a sheet of photographs
each Friday of issues or areas needing to be addressed the following Monday – photographs such as
these could also be issued sooner than Friday for urgent issues. For the latter, supervisors within each
tier were responsible for checking and reminding workers about health and safety matters on a day-to-
day basis (for example, PPE); they in turn were answerable to health and safety advisers within each
tier; and these advisers were answerable to the Tier 1 Health and safety managers (who were answerable
to the ODA and CLM).
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Similarly, the interviews with TitanCF Industries gave details of its systems and monitoring
procedures. These began with the Project Management Plan, which included an integrated
management system from which was developed the Operation Mode, which controlled the
management of the works through risk assessment, method statements and appropriate health and
safety documentation as well as work controls (such as permits for particular operations, many of
which were developed on the Park) and inspections. Interviewees described how method statements
were drawn up for every job and were constantly monitored and updated if necessary. All method
statements included hold points (ie points where the work must be checked and signed off by an
authorised person before it can continue):

All engineers and supervisors know that if you don’t get to that point and it hasn’t been signed,
you don’t carry on. (Contract manager, TitanCF Industries [Tier 1])

They also described their electronic reporting system for near-miss recording and distribution to CLM
project managers, who in turn distributed the information to all the Tier 1 contractors who could then
decide which information to disseminate to their teams and subcontractors. 

Tier 2 interviewees also mentioned many of these systems. They were aware that unsafe work would
be stopped, possibly photographed and sent to the organisation’s director:

… it is very heavily policed, I get absolutely annihilated if everything isn’t in the right boxes and
that box isn’t filled in and the hours, and the service hours and the rest of it. Everything has to be
crossed and double checked, and filled in properly. (Supervisor, ArgonautCF Construction [Tier 2])

It was understood that TitanCF Industries was the client but there were examples given of CLM
stepping in on matters of safety:

… obviously they sort of come up with the rules, [TitanCF Industries]; they have to adhere to the
rules and because we are Tier 2 we also have to adhere to them as well. So at the end of the day
we are working for [TitanCF Industries], we are all working under CLM and the ODA, so to
speak. Yeah, I mean we have had a couple of things with CLM before, they warned us that we
were getting mud on the roads because our jet washer was frozen up at the time, when we had the
snow – so there was nothing we could do about that, and then all of a sudden they come along
and shut the gate and lock the gates up. (Health and safety adviser, ArgonautCF Construction
[Tier 2, also acting for Tier 3])

Tier 3 organisations again referred to many of the same systems and procedures. They were aware
that there were independent weekly safety inspections which could result in work being instantly
stopped if something was unsafe. Tier 3 workers talked about the card system used for on-site
offences:

… like you walk around here without your glasses on, yellow card! What happens is, if you get
two yellow cards then you are issued with a straight red and that’s you off! Yeah and I don’t know
if it is true or not, but they apparently put you on a black list, so you can’t come back onto the
Olympic site for five years or something like that. (Workers, OmegaCF Contracting and
GammaCF Contracting [Tier 3])

Monitoring the Forum Development project
A slightly different emphasis on monitoring was evident in the second construction case study – the
Forum Development project. Here, as already noted, the procurer’s approach was generally ‘hands
off’, with a number of other organisations involved in managing the supply chain. Nevertheless, it did
require some monitoring:

We do collect data… we use [organisation name] as our employer’s agent for the development
and we ask that they collect data from the principal contractors on any accidents and the details
of any accidents that happen on site. So we certainly want to know about anything that is
reportable, and fortunately I don’t think we have had very many of those – we may have had
three or four in three-and-a-half years, so that is not bad… so [organisation name] collects that
information but also on every project, on every contract we have a monthly contract meeting
and health and safety forms part of the reporting. So each month each contractor will report on
their project and there is a section in there about health and safety. (Project manager, Rome
Enterprise Consortium [Procurer])
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The procurer also took part in a weekly site tour, which involved the TitanCF Industries site safety
advisor, foreman and engineer and, on some occasions, a representative of the subcontractors.
However, generally the emphasis on the site was on the Tier 1 contractor taking responsibility for the
monitoring of compliance from lower-tier contractors with its safety systems and this was a conscious
approach from the procurer. When asked whether they checked if initiatives were being passed on to
lower-tier organisations the procurer respondent said:

No, no we don’t do that. But it is one of those things; it is almost we measure it through its own
success in that we know it is happening. (Project manager, Rome Enterprise Consortium [Procurer])

There were various forms of feedback used for monitoring the activities of contractors, built into their
systems for safety on the site, including the formal systems (for example the ‘Safe on site’ and ‘Beyond
zero’ boards); as well as toolbox talks, daily briefings, method statement briefings and activity briefings
(all of which were followed by discussion and consultation time); and informal approaches such as
suggestions boxes, observation cards, the near-miss card reporting system and various safety
workshops.

Monitoring was also a key part of these processes:

… the compliance sheet, that is basically what the ganger or the supervisor out there he’ll probably
sign it two or three times a day, just to check that the lads are sticking to it. (General foreman,
TitanCF Industries [Tier 1])

I also audit for the company so anywhere I find something else I see I feedback… So there is
always one of us picking up something that is going on in other jobs. So anything we pick up
comes back, we talk about it and actually we got a merit for here. (Construction manager, TitanCF
Industries [Tier 1])

In terms of its subcontractors, TitanCF Industries required them to provide their own method
statements and activity plans, which had to be signed off before work could begin. And it was clear
that refusal to co-operate would mean that suppliers would not win any future work. The Tier 2
interviews also suggested a detailed level of monitoring at an individual level:

… we try to follow the strict rules and you see the foreman come all the time to check if everything
is safe, the general foreman [individual] comes down to have a look and [if] he finds stuff that is
unsafe he stops the job. For me he said to me once to stop the job and to do [it] another way. It is
good because you can see the people, the general foreman, they try to keep the job safe. They don’t
just come down and say, ‘look I want this job done and that is it,’ they say ‘no I want this job
done’ but they try to do it in a safer way. And they are continuously watching you as well, like if
you do anything wrong, they are continuously checking your work [to see] if it is alright. (Workers,
TrajanCF Construction [Tier 2])

Similarly, the Tier 3 personnel also made it clear that they were expected to ‘toe the line’ in terms of
the health and safety procedures and systems in place on the site generally (which were there at the
insistence of the Tier 1 contractor):

It is mandatory; we have got to do it. If we don’t do it we will not be working on the contract and
I never had any complaints from anybody. (Supervisor, LegionCF Contracting [Tier 3])

Monitoring compliance in the oil tanker trade
As the section on the role of procurement procedures demonstrated, in the oil tanker trade, managers
and seafarers alike regarded the system of inspections of safety matters undertaken on behalf of the oil
majors as an unavoidable element of business in the sector and one with which they were obliged to
comply. However, the regular occurrence of such inspections through the SIRE system also meant that
they were obliged to ensure that their health and safety management systems and practices continued
to be maintained at levels that would pass the requirements of such repeated scrutiny. They also felt
this set them apart from other trades in merchant shipping. As one oil tanker company manager put it:

Tankers are better managed because they have so many extra inspections. Who takes interest in
bulk carriers? We have [equivalent bulk charterer] but they don’t get excited about safety
although we all know bulk carriers are probably far weaker in construction and take a lot of
beating [subject to damage during cargo operation]. Our tanker ship-owners have to allocate a
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higher level of budget for safety but the same cannot be expected from the bulk carrier ship-
owners. (TMAN 7)

The seafarers themselves were well aware of the consequences of failure to maintain these
standards: 

There is a lot of pressure to pass oil major inspections… If inspections fail the company will be
in trouble. (TSEA 10)

The loss will be huge if the ship does not pass oil major inspection. (TSEA 13)

A sense of being ‘set apart’ in terms of OSH management was conveyed in the interviews with
seafarers on oil and chemical tankers, as well as with the management of the companies operating
them. To an extent this was indirectly reaffirmed in interviews with management and crew in the
container trade case study. Thus, while in this case study there were virtually no interventions by
customers to monitor OSH management activities on board ship, many of the seafarers had
previously worked on board tankers and the ship management company involved also managed
support vessels involved in the oil industry. They were therefore able to compare their experiences in
the two sectors. Like those in the tanker trade, they all spoke of the strong presence of vetting and
inspection practices in relation to tankers and allied vessels in the oil sector, as well as of the
dominant influence of the oil companies. They frequently ascribed this dominance to the economic
power of the oil companies and their ability to thus determine the business of suppliers of transport
and other services in the sector.

When pressed as to the outcomes of this scrutiny, however, they agreed that while it meant
adherence to procedures and practices to meet the requirements of the oil majors, there was less
certainty concerning whether it led to an improved OSH performance over and above that found on
other vessels. In essence, there was a view that because oil and chemical tankers carried hazardous
cargoes, there was inevitably a raised consciousness of the need for safe working practices and
procedures on these vessels. But good standards of OSH were not solely dependent on strict
observance of the requirements of the oil majors. Indeed, interviewees were also conscious of less
positive aspects of oil major requirements, such as increased bureaucratic demands, unnecessary and
burdensome focus on petty issues and, in some cases, unintended consequences of over-rigid
demands on the qualifications of crews and other matters w were part of the oil majors’ vetting
procedures and which they argued could sometimes result in reduced safety rather than the
opposite. Moreover, the interviewees offered these reflections while on board a container trade
vessel on which they felt relatively safe and when working for a company they regarded as doing a
reasonably good job in managing health and safety on board. They attributed this to a combination
not only of health and safety management systems and scrutiny, but also to the stability of the
working relationships and knowledge of the work environment created by the relatively unusual
human resource retention policies of the ship operators, which meant that individual crew members
had a long-term relationship both with the ship and with each other: 

That is the one advantage, that the crew is always there and mostly these ships – if you will take
a look on it if we go around when it is empty – it is plenty doors to open, plenty doors to close,
plenty panels to close down, up. And the risk of accident is very near if you are injured, or [of] a
damage that will cost the company more money. And the work is much easier when you have
some same crew. That is for my own opinion. (SEA 17)

Similarly, the senior officers on board were seen by many seafarers as key in driving and
maintaining safety, and certainly in relation to their everyday working practices:

I think what makes a big influence when it comes to us for our safety… it starts with the captain
I guess, then the senior officers, chief officer. Because if these people… don’t give a damn about
our safety then maybe the company people in the office, they don’t see what is happening here.
(SEA 23)

With regard to the SMS, particularly in relation to checklists and risk assessment documents, it was
evident from the comments of seafarers (quoted on pages 54–55) that Eagle was seen as an
important influence on safety on board. As part of Eagle’s drive for safety, seafarers and shore-based
personnel referred to internal audits conducted by the company and these were said to be very
helpful in identifying areas where safety management could be improved. External audits from
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agents unrelated to charterers were also identified as key to the maintenance of high levels of
operational safety. For example, seafarers clearly identified responsiveness to regulatory
requirements as influenced by various forms of inspection:

Regarding safety, I think the flag state has a very strong effect on the vessel, on the flag state and
also the senior officers like the captain and, I believe on [safety]. (SEA 24)

But I also have to think about that now I am on a ship that is trading for the United States; we
have to think about that. That is a great thing, yes it is. So it fulfils the first safety anyway if we are
listening to the US coastguard. (SEA 16)

In short, inspection as a means of ensuring compliance with OSH management standards was valued
and widely perceived to be both necessary and useful in all cases. This was irrespective of whether
inspection was undertaken by an agency of public regulation such as that of the Flag or Port state (as
was primarily the case in the container trade) or whether it was additionally the result of private
regulation such as the SIRE inspections in the oil tanker trade, or a mixture of both. 

Explaining the effects of procurement, support and monitoring 
In summary, therefore, in both construction case studies and in the case of the oil tanker trade, the
health and safety demands of organisations that were at the head of the supply chain and in positions
to determine the business success of suppliers, were important influences on how supplier companies
represented their arrangements to manage their health and safety. This said, there was variation in the
degree to which these organisations intervened in supplier companies to influence the nature of the
OSH management concerned. At the risk of some oversimplification, it would seem clear that the high
profile of the activities concerned (large-scale building projects and the carriage of oil at sea), the
magnitude of the consequences of safety failures for the procuring organisation (both in terms of
reputational risk and the not inconsiderable direct and indirect financial penalties), along with the
closeness of the association between them and the supplier, were major factors which influenced the
extent of their intervention. A third factor, equally important, was the power (both economic and
political) wielded by the head of the supply chain and the extent of the power imbalance between it
and its suppliers. Related to this was also the technical and organisational capacity commanded by the
head of the supply chain to intervene appropriately. Thus, the oil companies were regarded by virtually
everyone in the tanker trade – from senior managers to ordinary seamen – as omnipotent in
determining the business practices involved in the carriage of their goods. They were seen as wielding
sufficient economic power to drive the safety management arrangements of the tanker operators not
only in their direct dealings with them, but also indirectly, through their control of oil terminals:

Even if your ship is contracted to carry cargoes by the shipper, the ship would not be allowed to
call at X’s [name of a major oil company] berth if the ship did not receive and pass its inspection.
Like this ship: it is chartered by Y [name of a small Chinese petrochemical company]. In the
contract terms, it is stated that the ship must pass X’s inspection since the charterer has cargo with
this oil major. It is also the case with other oil majors. If the ship failed to pass [oil major]
inspections, the charter party might be cancelled or hire would be deducted. (TSEA 5)

The business dependency of ship operating company managers on their oil company charterers
dominated interviews with them (for example, it was mentioned in nine of the 10 interviews conducted
by Bhattacharya in two of the four companies re-analysed here), with the sense that the very existence
of their business depended on them doing the oil companies’ bidding:

When we go to any terminal [non-oil major] or even charter our ships to non-oil majors, we still
need to be inspected and passed by them. Such is their reach in this sector. The whole [oil] industry
is run by them – you can’t do business without their approval. (TMAN 3)

Additionally, the oil companies’ economic resources enabled them to establish and support inspection
systems such as SIRE, which some seafarers saw as more significant forms of surveillance than
experienced through inspection by public regulatory bodies such as Port State Control:

Compared to [Port State Control] these people are more organised, more thorough. (TSEA 12)

We didn’t feel special in the [Port State Control] inspection. After the oil major’s inspection we felt
that it was simple to deal with the [Port State Control] inspection. We felt [that we] had
confidence. (TSEA 15)
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The strictness and thoroughness is more than [Port State Control]. (TSEA 11)

In combination, SIRE and TMSA lent the oil companies substantial technical capacity to demand
detailed requirements for OSH management from suppliers. In a similar way, the powerful position
of the ODA, the high public profile of its activities and its investment in substantial expertise in
construction OSH management practice, placed it in a strong and well-equipped position not only
to make OSH demands in its procurement processes, but also to engage with their effective
delivery.

Such an imbalance of power and relatively close, simple (and arguably unusual) relations between
procurer and supplier, as found in the petrochemical tanker trade and construction of the Olympic
Park, were not present in our fourth case study – that of container shipping. Here the nature of
supply chain relations was both more complicated and more arms-length than those in the tanker
trade or in the large high-profile construction work such as the building of the Olympic Park.
However, it is important to acknowledge that these relationships were not entirely absent from the
business relations in the sector. As we showed, the standard ship management agreement which
formed the basis of the business relationship between the charterer and the ship management
company made clear provisions requiring the ship management company to adhere to regulatory
requirements on OSH and SMSs on board specific vessels. It made further provision concerning the
appropriate qualifications and competencies of the crew of the vessels. Being seen to be delivering
these requirements was regarded by the ship management company as a measure of the quality of
its service and therefore important in ensuring its future business success. The difference between
this case study and the others seems to have rested more on the degree of intervention practised by
buyers in the different situations than on the absolute presence or absence of supply chain
influence.

The effects of the more complicated and arms-length relations demonstrated in the container case
study illustrate the importance of understanding the relationship between supply chain actors and
broader contextual factors such as the influence of public regulation and regulatory inspection. On
board the case study vessel, the seafarers were quick to point to the effects of regulatory inspection
and a powerful incentive to ensure compliance with good OSH management standards:

SEA 15: The Swedish Maritime Authority they are coming once a year, then we have the Port
State Control, coastguard – they are doing their own and that is one of the most important
ones – Port State is very important, and Eagle they are supposed to have an audit now and then
and on a regular basis; they should come every six months to help us with the Swedish
Maritime audit. That is how it should work.

Interviewer: And of those which would you say is the most influential in terms of bringing up
standards?

SEA 15: Swedish Maritime Authority.

Interviewer: That is the flag state?

SEA 15: Yeah, and then it is [US] coastguard.

Interviewer: The coastguard.

SEA 15: Yeah this vessel is trading over there so without them this is it.

Interviewer: So you have got the flag state first, the coastguard [Port State Control] next and
then the ship management company afterwards?

SEA 15: Yeah.

However, as we noted previously, the situation of the ship was relatively unusual, in as much as it
was exposed to the scrutiny of both a rigorous flag state (Sweden) and Port State Control
inspection (the US coastguard). This is not the situation for many merchant vessels regardless of
trade and therefore a similar significance for public regulation and its inspection cannot be
assumed to be the case for the maritime industry generally. We will return to a further discussion of
these issues in the following chapter.
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6 Explaining supply chain effects and their
significance 

Based on an extensive review of the research literature, Walters & James1 suggested a number of
propositions which might be useful in explaining the effectiveness or otherwise of supply chain-
mediated initiatives to influence health and safety management and practice among downstream
suppliers of goods or services. Here we consider these propositions in the light of our empirical
findings in the four case studies carried out in construction and the maritime industry. 

This chapter reviews the evidence from our case studies concerning these influences and offers an
understanding of their significance at both the micro and macro levels in the situations studied.
That is, it examines the usefulness of the propositions previously derived from the research literature
as a means of explaining how features of supply chain relations may support positive influences on
OSH management and practice. In doing so, the chapter accords attention to the extent of such
positive influences and how transferable or context-dependent they are. It also identifies some
unintended consequences of efforts to use supply chain leverage to influence health and safety
management and, more generally, seeks to better understand the implications of our findings for
wider policy and practice in regulating health and safety management in modern work situations.

The chapter begins with a reassessment, in the light of the findings in the present study, of Walters
& James’1 initial overarching propositions that supply chain influences on health and safety vary
both according to the business interests of the actors involved and the regulatory contexts with
which they are surrounded. It goes on to consider the evidence of the study in terms of the positive
and negative consequences of supply chain influence. Although our empirical study is deliberately
focused on the direct effects of supply chain intervention in OSH and has not set out to examine
wider indirect effects in this respect, it nevertheless has highlighted some unintended negative
consequences of supply chain attention to OSH and we explore the significance of these for the
application of the propositions developed by Walters & James.1 Finally, and again in the light of our
empirical evidence, we reconsider the relevance of Walters & James’ third set of propositions1
concerning the nature of supportive supply chain relations and the role of monitoring and
surveillance in improving supplier health and safety practice.

The role of business interest and regulatory context
Walters & James1 argued that attention accorded to health and safety related issues by supply chain
buyers varied, reflecting differences in two main features of supply chains. First, how far the way in
which health and safety is managed by suppliers had implications for the effective supply of the
required goods and services to buyers and second, the extent to which pressures were exerted by
private or public regulation to support the development and effective operation of health and safety
focused supply chain strategies. As shall be seen below, our case studies bear out both these
observations.

Implications of health and safety management for the effective supply of service 
In all our case studies the extent to which OSH was managed by suppliers had implications for the
effective delivery of the services they offered. As we have detailed in Chapter 5, the buyers and
suppliers involved understood these implications in various ways, but in all cases their awareness of
them influenced their strategies to promote effective OSH management and practice on the part of
suppliers. Even in the case of the container trade where, with few exceptions, the organisations
whose goods were being shipped displayed little interest in health and safety management on board,
this was not the case for the charterers or the ship management company involved. They clearly
identified the need for good health and safety management and, as evidenced in Chapter 5, regarded
it as a prerequisite for good business relations and profitability. In the case of the ship management
company they not only tried to ‘badge’ the quality of their company image by striving to deliver
OSH management at levels they regarded as beyond minimum for statutory compliance, they also
used the same approach with their own suppliers. For example, they sought to achieve better quality
in the safety on board the ships they managed by ensuring good quality PPE from their suppliers. In
the case of coveralls, they supplied ones with fire retardant properties on all the ships they
managed, even though these were not required by regulation on board container ships. They did
this partly to ensure one supplier for all of their coveralls, but also because they were thinking of
their public image, as is evident from the comments made by the ship management company quoted
on page 53.
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There was also evidence in all the case studies that while interventions from buyers were instrumental
in influencing the way suppliers managed their health and safety, there was a more subtle business
influence that was felt from other sources, such as for example the practices of other companies in the
same trade. Thus, in the construction case studies the principal contractor on which both studies
focused – TitanCF Industries – was one of an association of construction and civil engineering
companies that belonged to the UK Contractors Group (UKCG). UKCG has played a prominent and
leading role in promoting the business case for health and safety in the construction industry during
the last decade or so and in co-operating with the HSE in the delivery of the regulator’s campaigns on
improving health and safety in construction. Indeed, the strategy of the HSE’s Construction Division
has been to work closely with this organisation and its members to try to effect change at the highest
level in the companies concerned, on the basis that this would lead to such change being cascaded
downwards through organisations and through the relationships between upstream and downstream
contractors. This is highlighted in the HSE Construction Division’s most recent Plan of Work, in
which reference is made to continuing to ‘work in partnership with key stakeholders and
intermediaries’ on collaboration that includes ‘use of the supply chain to influence standards’.114

On the Olympic Park, TitanCF Industries was one of a number of principal contractors that were
also members of UKCG and therefore shared many aspects of a broad understanding concerning
leadership and the business benefits of being seen to deliver good practices in OSH management. At
the time of our fieldwork, there were various systems the ODA had put in place to ensure senior
representatives of these organisations met regularly and also met with representatives of the ODA,
CLM and HSE. On communications generally, the ODA’s HS&E standard stated:181

Each supplier, the ODA and Delivery Partner shall ensure that there are effective communication
arrangements to inform all site personnel of key issues including progress, lessons to be learned
from incidents, campaigns, and programmes of risk control.

Opportunities existed for communication across projects through a number of forums, including
Project Leadership teams, the Safety, Health and Environment Leadership team, and Health, Safety
and Environment forums, which also allowed Tier 1 contractor personnel and their suppliers to share
health and safety information.

That the ODA leadership used the supply chain strategically is evident from the comments of its
Director of construction (quoted on page 48). Nevertheless, this was not simply a matter of the ODA
imposing its own requirements on contractors. There was evidence that many of the principal
contractors on the site were already using similar management standards as part of their own
procedures prior to the intervention of the ODA. TitanCF Industries, for example, had been involved
in the development of the site from its outset. Interviewees believed that many of their systems and
procedures had been used as a basis for the systems and procedures later introduced, developed and
rolled out across the Park by the ODA and CLM. They described the formation of common health
and safety standards as a culmination of ideas from various different contractors as well as CLM and
the ODA, including, for example, the ODA’s induction programme:

… when that changed from [TitanCF Industries] managing the park to ODA then taking charge
and then we all had to have our new badges for it, when you went and sat in that induction we
were all sat there and went, ‘hang on, that looks very much like a [TitanCF Industries] induction
to me, with a little bit of [organisation].’ (Contracts manager, TitanCF Industries [Tier 1])

What seemed to be taking place as a result, therefore, was a balance that used contractors’ existing
experience of the business benefits of best practice in managing health and safety and combined this
with co-ordination and leadership from the ODA and CLM to ensure they not only adopted these
standards themselves but also sought to influence their own contractors into accepting there were
business benefits associated with adopting them. As the quotes from interviews with second and
third-tier suppliers reported in the previous chapter attest, this was a message that was heard and
acted upon by many of these downstream suppliers:

… if it is a high-profile site and high-profile job, it usually comes with high-profile health and
safety awareness. (Manager [link Tier 1 to Tier 3], ArgonautCF Construction [Tier 2])

In the Forum Development project, while much of the role of the project developer as the procurer of
good practices on OSH was devolved to principal contractors such as TitanCF Industries, the
procurer nevertheless held regular meetings of the principal contractors on the site in a way similar to
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that practised by the ODA. Again these contractors were nearly all members of the UKCG and
therefore shared experiences and approaches that were derived from a variety of sources external to
the project. At the monthly meetings for principal contractors organised by the developer there was
an emphasis on sharing experience:

At the principal contractors’ meeting… we basically have a very open discussion about what each
contractor is doing and interfaces, forthcoming things… how they are managed on site is our
responsibility still, but we try to encourage the contractors to have this relationship, and find it
works very well. (Project manager, Rome Enterprise Consortium [Procurer])

Interestingly, there was also a sense conveyed by some of the employees of TitanCF Industries that
they felt their practices influenced the procurer. A two-way process of downstream and upstream
communication existed between the procurer and suppliers:

Well I like to think we are, I like to think the client learns things off us, that is why they employ
us in the first place isn’t it?… If you haven’t got through health and safety record then you don’t
get through the door, it is as simple as [that] these days. You see it reflects on clients as much as
anybody, it is their job at the end of the day. (General foreman, TitanCF Industries [Tier 1])

A broadly similar scenario to that previously described on the Olympic Park prevailed in terms of
procedures to raise awareness among contractors concerning the business benefits of being seen to be
adopting arrangements and procedures regarded by upstream purchasers as good health and safety
management practices. Here again, there were also a variety of means in which the benefits of these
practices were communicated among lower-tier contractors which resulted in a horizontal influence
among peer group companies at the same level within the supply chain as well the vertical influence
of buyers on downstream suppliers. Overall, as a result the lower-tier contractors believed that their
health and safety reputation was integral to them getting more work:

At the end of the day we have got the contract; if we want more work then the incentive is to get
it right in the first place… so everything for them really. They have got to do it otherwise they
have got no work. (Procurement manager and OSH adviser, HadrianCF Construction [Tier 2])

In an interview with senior HSE personnel with responsibility for seeking compliance with regulation
in construction, a similar concern with the achievement of horizontal influence unfolded, this time in
relation to clients: 

… we have challenged other clients who are engaging or are having major works done to go and
speak to people like the ODA, look at the research that has come out of the Olympics.

… I mean, we are already engaged with [a large construction engineering company] who are
going to be building [a nuclear power station] and we’ve said, ‘go to the Olympic Park, go and
speak to those who engage down there – the client particularly – look at the standards that they
set out in relation to health and safety… See what they’ve done and learn the lessons and then,
you know, use them for your purposes…’ (HSE Chief inspector of construction)

None of these practices had occurred in a regulatory vacuum. However, the nature of the regulatory
influences which existed varied across the two industries.

Pressures of private or public regulation 
The second part of Walters & James’1 initial proposition argued that supply chain influences on
health and safety management represent a response to regulatory influences of one sort or another.
And they are more likely to occur where there is some form of regulatory scrutiny in place. We also
found this to be generally so in our case studies.

In the construction industry the response to regulation is obvious. The Construction (Design and
Management) Regulations are an overt attempt to ensure that the duty of care for workers’ OSH in
the UK construction industry is ensured despite the fragmented nature of its structure and
organisation. To achieve this, the regulations are explicitly focused on supply chain relations on
construction sites. As we have already noted, the delivery of compliance and reduction of the toll of
fatal and serious incidents in the industry has been the goal of a series of high-profile government
inquiries and political pressure since the early 1990s, much of which have been aimed at the top end
of the industry in which companies such as the one in our investigation are located. Moreover, as also
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discussed in Chapter 5, focusing on supply chain relationships is currently a central theme in the
approach of the regulator towards the industry, an approach in which the strategy of the regulator
has been to match its engagement with the different features of different parts of the sector. Thus at
the top end, such as represented by the case studies, the HSE no longer undertakes regular proactive
inspections on major construction sites, preferring instead to make its presence felt at the planning
stages of the work and in general oversight of such projects. 

Thus, on the Olympic Park the HSE largely exerted its influence through its engagement with the
ODA Board, rather than through site inspections. Its senior officials argued that it made its influence
felt at this level and thereon it was cascaded through the various levels of procurement by the
demands of the procurers involved, and that it helped to drive their efforts to ensure compliance from
their suppliers with OSH management requirements originally outlined in principle with the regulator
at board level.

… we took things to another level… how they could facilitate health and safety… actually how
you then co-ordinate and communicate the issues to be managed by the suppliers… A lot of this
comes back to the issue of, dare I say it, collaborative working… where you’ve got people in a
room… it’s harnessing those skills to deliver the outcomes you need. (HSE Chief inspector of
construction)

A similar approach occurred on the Forum Development project. In both cases, the regulatory
inspection of compliance was therefore replaced by the monitoring activities of the procurers in the
supply chain, while intelligence on the results of these monitoring activities was meant to be fed
upstream to alert controlling organisations and the regulator to problems of compliance in lower
tiers. It was not possible to systematically measure how effective this feedback mechanism actually
was in practice. The impression gained, however, from such data that were available and from
interviews with personnel in medium and upper tiers, suggested that broadly it worked. However,
there was concern among some interviewees from the lower tiers about the additional administrative
burdens, greater costs and perceived unnecessary precautions involved:

Half of this health and safety stuff I end up doing, I’ll end up going in on a Saturday or Sunday or
doing it at home. (Supervisor, ArgonautCF Construction [Tier 2])

But it is just the sheer volume of paperwork that you have to provide too. (Supervisor, DeltaCF
Contracting [Tier 3])

To be honest it’s [the level of client oversight] pissed my boss off. Yeah, it has made our job 20
times harder. Yeah, you’ve got boys here who’ve been planting trees for 20 years and then now
they’re getting told by someone who has been planting trees for three weeks, ‘no this is how you
[do it].’ Hold on a second, I’ve been doing it 20 years! (Workers, OmegaCF Contracting and
GammaCF Contracting [Tier 3])

It is like here, there is no incentives, they keep piling on the pressure saying the job needs to get
done and they pile you with all this health and safety rubbish. (Worker, OmegaCF Contracting
[Tier 3])

But even when companies and workers complained of these additional burdens associated with health
and safety requirements on the site, there was no evidence from the interviews that the procedures in
place were anything other than strictly adhered to. Indeed, it was the need to comply with them that
was the main reason for complaint. However, the additional burdens on suppliers that are created by
such interventions – and the possibility that there may have been unintended consequences of such
burdens – was an issue raised in interviews among suppliers in all of the case studies. We will have
cause to return to the implications of this theme later.

The regulatory strategy of the HSE therefore seems to have paid off on the Olympic Park while
reducing substantially the need for onsite intervention by inspectors.

I guess it comes down to the type of client you are [working] for and the nature and profile of the
job. This is the highest profile job in the country, if not Europe at the moment, so all eyes are
going to be on how the client, as in [Tier 1 organisation], performs and that, sort of, snowballs
down through the Tier 2s and Tier 3s and how they perform… (Manager [link to Tier 1 and Tier
3], ArgonautCF Construction [Tier 2])
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Although the Forum Development project did not experience the same high profile as the Olympic
Park, broadly speaking a similar situation concerning compliance behaviour and the role of the HSE
seems to have prevailed here too, with generally the same results.

The position in terms of regulatory scrutiny in the maritime industry was different. As we outlined
in Chapter 2, within the industry significant challenges for regulatory inspection exist. Primarily
these challenges arise partly from the global nature of the shipping industry and the complications it
creates for the application of national and international laws, and partly because of the problems of
inspecting workplaces that are seldom within the reach of shore-based inspectors and even when
they are, such as when ships are in port, they are engaged in activities that are often different to
those that occur while the vessel is at sea. These challenges have, however, also been further
complicated by the highly developed trend towards deregulation pursued by the industry in recent
decades, in which ‘flagging out’ has resulted in a major shift of ship registration (and hence
regulatory control) from the embedded maritime states to new administrations, many of which have
little experience of, and few resources for, the regulatory scrutiny of health and safety in the
maritime sector. The consequence of this is a highly varied experience of the role of regulation and
regulatory inspection in the sector. The case studies are, to an extent, testament to this.

As we demonstrated in the previous chapter, in the oil tanker trade, companies and seafarers alike
were of the view that the forms of regulatory inspection undertaken by both Flag States and Port
States were less demanding than the scrutiny to which they were subjected by the oil majors and
their inspection and vetting systems. The latter was also more of an immediate cause for concern in
terms of business interests and job security for tanker companies and the seafarers that worked on
their vessels.

That said, compliance with regulatory standards on health and safety was nevertheless a significant
issue for all the companies and seafarers in the case studies. In particular, ‘a clean sheet’ in terms of
regulatory inspections by various Port State or Flag State authorities was regarded as an important
measure of the reputation of both the ship management company and the charterer/ship owner. In
all cases, the public availability of this information meant that both buyers and suppliers of services
could and did use it as a source of information with which to gauge the quality of ships, their
owners and their operators. Indeed, the case studies showed that these measures could be used in
both directions in determining potential business relations between buyers and suppliers of services.

This applied in both the oil tanker trade and the container trade. The difference between them seems
to have been that in the tanker trade there were additional forms of surveillance that the oil majors
used, of which the companies and crews of tankers were very much aware and in thrall. Thus, the
personnel in the ship management company claimed that when they were tendering for business they
would consider very carefully before tendering for a contract to manage ships that had a record of
deficiencies or detentions by Port State Control, while the emphasis repeatedly expressed by oil
tanker companies first and foremost concerned the need to meet the requirements of the oil
companies.

Although inspection and monitoring by heads of supply chains did not feature significantly in the
minds of the seafarers as an influence on health and safety practices on board the container ship,
this is not to say that inspection and monitoring themselves were not regarded as important. Both
on board and ashore there was a significant tendency to want to conform to regulation and to
believe that non-conformity would be discovered and penalised. In relation to a notoriously difficult
issue to ‘police’, one manager stated, for example:

Having worked for Port State, I can assure you they are easy to catch out because the one thing I
can tell you is there is no way you can fiddle the work and rest hours, because all you have got
to do as a Port State officer is take that out of the ship’s log book: when did she arrive at the
pilotage, when did she arrive on the berth, when did she sail? And you then say, ‘Right, who was
stationed here, here, here and here?’ … people think you can fiddle it but it is not fiddle-able. If
you get a Port State officer who has been a seafarer, it is better than when they are a graduate
because then they know nothing; but if you have been a seafarer you know that there [are] other
documents down the line that will disprove what you have written here. That is the one thing
with seafarers, they have always kept records. There are always logs. (MAN 2)

Again, on the container vessel, as noted in Chapter 5, when asked about the drivers of safety
performance on board, the seafarers identified various kinds of inspection as significant. Inspections
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from regulators were fairly commonplace and seafarers discussed Flag State and Port State (mostly US
coastguard) inspections and audits. In preparation for the Flag State inspection, the ship management
company also conducted its own internal audit, which was supposed to help seafarers prepare. Thus, a
further effect of these external audits and inspections was to encourage the double-checking of items
that should be checked at regular intervals on board according to the SMS and the designated
responsibilities of seafarers. For example, life-saving equipment was supposed to be subject to regular
weekly and monthly checks but preparation for audits/inspections had been sufficiently thorough to
uncover some oversights:

Interviewer: And do you sometimes find things that you’ve overlooked? You know do you find
that something is… 

SEA 22: Yeah, yeah I admit like this time I am suppose to have this, I ordered already two
handrails because I thought… the requirements is only five, but when I check in this last regulation
[the requirement is] six in each lifeboat so I missed two.

Interviewer: OK.

SEA 22: But when I check in the SOLAS regulation it should be six in each lifeboat. But now it is
already ordered so probably I think in Liverpool I receive the two.

Interviewer: So you know they are coming so you go and check the regulations first to make sure
you meet the regulations?

SEA 22: Yeah.

Indeed, many seafarers were keen on the Flag and Port State inspections, seeing them as their defence
against an unsafe working environment:

They go onboard not for them, they go onboard for us because they are looking for safety and
safety is for us. When they talk safety it is all for the safety of the crew, not for them. That is why
we have some video that Eagle [is] showing us about the US coastguard going onboard, that you
must know your work, you know most what to do and don’t be afraid to any Port State that will
be onboard as long [as] you [are] following the rules. (SEA 17)

The message was reinforced by the Flag State’s capacity to force improvements onto vessels. For
example, on the container vessel, the last Flag State inspection had identified that some of the vessel’s
loudspeakers were not as audible as they should be. The seafarers had witnessed the replacement of the
old loudspeakers with new ones at the Flag State’s insistence. 

In short, rigorous and demanding inspections, in which significant sanctions or penalties would result
from failure to meet required standards, were regarded as important drivers of the standards of health
and safety practice on board ships. This was the case regardless of whether such inspection or
monitoring was the result of a regime imposed by public regulation or whether it was the consequence
of the private regulatory efforts of the oil majors in the tanker trade. However, in the case of the latter,
it is important to acknowledge that such supply chain based auditing is additional to the inspection
regime resulting from public regulation and clearly served to make up for the perceived deficiency in
the rigour and consistency of public regulation in some parts of the world.

In other words, what was seen to contribute most effectively towards driving a culture of safety on
board ships in both the tanker and the container trade was the constellation of external pressures in
which the regulatory environment helped to create business pressures driving both companies and their
workers towards compliance behaviours in relation to safety practices – as well as pressures to protect
and safeguard the safety, health and wellbeing of the seafarers. In the oil sector, because of the scale of
the risks involved, the oil companies at the head of the rather simple and unusual supply chains had
taken it upon themselves to vet and rigorously monitor the safety standards of independent tanker
companies. They were further aided in their capacity to do so by their controlling interests in many of
the terminals at which the tankers berthed.

In the container trade, in which the risks for the heads of the supply chains were more remote and
arguably less catastrophic, the supply chains involved in the transport of their goods more complex
and the power of their influence more diffuse, the capacity to exert such unilateral influence over
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health and safety management among the suppliers was considerably less. In these situations, therefore,
the role of public regulation and regulatory inspection of standards of OSH occupied a higher profile
in the nexus of external influences on safety practices on board ships. But in both trades, the
mechanism of inspection itself helped focus the minds of the seafarers and their management on the
need to meet standards.

This is of course a somewhat idealised picture and it is one that is only likely to apply at the better end
of both the oil and container trades. It is worth digressing for a moment to reinforce this important
limitation to our study. In both cases the ships on which we sailed and the companies that allowed us
access to their management and workers had comparatively good safety records and were striving to
meet quality standards in which this good safety performance was one indicator of success, largely
because such standards were perceived by them to be important to the commercial success of their
business. In the case of the oil sector, company management and seafarers alike repeatedly made the
point that to trade with the oil major members of the OCIMF there was little choice but to conform to
their requirements. The seafarers’ own testimony was clear on this. 

However, while many seafarers and managers made reference to the oil sector being ‘very strict on
safety’, this was not invariably the case. As one seafarer on the container ship made clear when talking
about his previous experiences:

I only worked on a supply ship and their standard there was way below here. They were a small
company and I got the feeling when I spoke to the pilot in Aberdeen that in the whole of Aberdeen
we were known as those crazy guys; they had a very bad reputation, that ship. So I don’t think that
is a fair comparison, that is the only time. As [a] cadet I was on a small tanker as well, but it was
about the same – a really old ship. They didn’t really get the good cargo anymore so they tried to
get something and their standard was very low as well. I don’t really think I have anything that I
can fairly compare to this. The only thing I have [in terms of experience] in oil is way below oil
standard, I think. (SEA 14)

In the container sector case study both the ship manager and charterer, and the kinds of companies
with which they sought to do business, were perceived to be concerned about quality in the transport
of their goods and the management of their ships. High safety standards were therefore regarded as
good for business. Again, this is not invariably the case in the industry, as the testimony of the
seafarers made clear when discussing their previous experience working on other ships and for other
companies:

Interviewer: The Port State Control survey? It couldn’t pass?

SEA 27: Yes, that is why it transferred a lot in Africa. Because my previous ship chartered by [a
large multinational container company], so the route from Spain, Lisbon and Europe.

Interviewer: But then when they kept finding deficiencies… ?

SEA 27: Yes, transfer to Africa, so always in Africa three months.

Interviewer: Can you remember what deficiencies they were finding?

SEA 27: In the ballast, mostly ballast, engine, some crack in the hull bottom, that is only the
problem. That is why I am always work[ing]. They are supposed to be in dry dock but I always
work there welding, that is why imagine more difficult job my previous company compared with
this vessel… 

Interviewer: Do you think this other ship was safe sailing with the cracks in the hull and so on? Do
you think she was a safe ship?

SEA 27: Sometimes I [was] scared because I know to have a crack inside the hull bottom, but in
the route that is it my previous ship is normally not difficult because only passing the [indicates
shore], not like here going to America.

The wider maritime literature is replete with similar examples, suggesting that the global reality is
somewhat less ideal than we found at the end of the market in which we undertook our investigation.
This literature is extensive and long-standing; there are few indications to suggest the situation in the

The limits of influence  69



maritime industry has fundamentally improved in the 21st century.68,115,184,185 Indeed, it seems likely
that a substantial proportion of the world fleet does not adopt the approaches we have recounted
in relation to either public or private regulatory pressure.

In summary therefore, the concern with compliance with OSH standards among the suppliers we
studied is not solely the result of concern with business advantage. It is also because of substantial
and long-term pressure to comply with regulatory standards, and especially with the development
of such standards to specifically address supply chain issues in the industry. As such, our findings
bear out the arguments of Walters & James’1 initial propositions concerning the role of both
business and regulatory contexts in shaping supply chain influences on OSH. They further endorse
the conclusion that while supply chain influences can be important sources of leverage towards
improved OSH practices, and as such are useful means of enhancing regulatory strategies in
certain situations, they are not a substitute for regulatory standards.

Negative or positive health and safety consequences of supply chain relationships?
Walters & James’1 second set of postulates argued that buyers influence health and safety both
directly and indirectly, the former exerting positive effects and the latter exerting negative ones. It
is important to be clear that nothing in our empirical studies of the (largely positive) direct effects
of buyers’ supply chain interventions on OSH management leads us to question the postulate that
overall the indirect effects of supply chain management are negative in terms of health and safety
outcomes. The main findings of the considerable literature reviewed by Walters & James,1 which
led them to this conclusion, are therefore not challenged by the present research. Indeed, arguably
the situations we have examined are somewhat exceptional cases and for the most part,
manipulation of supply chains to promote the business interests of buyers is likely to create price
and delivery pressures on suppliers, which may undermine their efforts to improve their
management arrangements to protect their workers’ health, safety and wellbeing. This in turn may
lead to poorer health and safety outcomes.

That said, in our case studies we have concentrated on exploring the direct effects of buyers’
supply chain strategies and thus, as already discussed, our conclusions generally support the idea
that within the somewhat narrow business and regulatory contexts we have described, buyers may
indeed have positive effects on the health and safety arrangements of their suppliers. Within these
direct interventions, however, there are some further unanticipated negative effects which it is
important to mention.

Negative consequences of direct supply chain intervention in our case studies
The concerns of buyers to impose conditions upon suppliers sometimes resulted in onerous
demands on the time and effort of the suppliers. These additional requirements were on occasion
seen as unnecessary or misguided by the suppliers on which they were imposed. The examples of
the concerns of lower-tier contractors and their employees given in the previous section were
mainly of these kinds. The demands of procurers were also perceived to sometimes lead to
situations in which the overall effects were to increase the stresses of the job tasks involved and
thus potentially increase the likelihood of unsafe acts. This was especially the case with the ‘paper
trail’ requirements associated with the monitoring of compliance in the requirements imposed by
the oil majors concerning OSH management in the oil tanker trade.

I check the bridge chart correction, passage planning, echo sounder logbook, GMDSS [Global
Maritime Distress and Safety System] logbook and many, many others on the bridge. I also
have to check the old records to ensure that the records are also correct. All the old logbooks
should also be in order. There is a lot of preparation before an oil major inspection, mostly
paperwork. (TSEA 7)

It is also the case that while companies and their seafarers may put enormous effort into preparing
their vessels and SMS for the scrutiny of oil major inspections, this does not necessarily mean that
they will keep up such efforts once the inspection has been passed. As two Chinese seafarers put
it:

Now the main issue in the management is to deal with the oil majors’ inspection. After the
inspection, it happened that the work became tardy, and the work would not be as serious as
the time before external inspection. (TSEA 14)

After inspection, for a certain period of time, the [bad] situation was resumed. (TSEA 17)
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It further needs to be acknowledged that since the introduction of the ISM Code more than a decade
ago, there have been numerous studies that have failed to demonstrate its widespread
effectiveness.186–190 These accounts have pointed to the over-bureaucratisation of safety arrangements as
one reason for the limited adoption of good practices and the growth of an appropriate safety culture
on board ships. Indeed, in his wider study of the operation of the ISM Code, drawing upon the same
sources as the data used in this report, Bhattacharya190 noted significant limitations in the application
and effectiveness of SMSs on board the tankers studied, which his subjects ascribed to such over-
bureaucratisation.

In addition, such inspections are focused on the signs and manifestations of safety on board ships
rather than those of health and wellbeing among seafarers. Much of the current concern about the
organisation of work and the work environment experienced by seafarers is addressed to its effects on
their health and wellbeing,68 but it is not obvious how such inspections aid its improvement. Indeed, as
well as the additional workload such over-bureaucratisation imposes on seafarers, the reduced
autonomy in job control it allows them, and the obvious stress caused to seafarers by the need to be
found compliant with the stringent requirements of such inspection, all raise the possibility that such
inspections actually contribute to increasing the psychosocial risks experienced by seafarers and, in this
sense, potentially worsen their health outcomes.

Clearly, some kind of optimal balance between the positive effects of supply chain leverage to stimulate
and support good practice and the necessary monitoring of compliance with requirements aimed at
achieving this would be desirable. Equally clearly, in the eyes of many of the suppliers affected and
those who work for them, there remains some way to go to achieve this. This is of course part of a
wider problem of how organisations address their encounters with risk and of the so-called ‘audit
culture’ that is frequently one of the outcomes of such efforts.

As has been argued elsewhere,191 there remains considerable mileage to be gained from further
exploration of the more targeted intervention of supply chain regulation at sectoral level. Our findings
add some weight to the suggestion that this could help stimulate and enhance business environment
pressures to ensure more positive direct effects from the engagement of heads of supply chains and
other upstream actors with interventions on OSH management practices among suppliers.
Consideration of the significance of such possible interventions leads us to an assessment of the
relevance of the final set of propositions developed by Walters & James,1 with particular reference to
what it is that makes the efforts of upstream actors successful. 

What makes buyers’ efforts to influence supplier health and safety management
work better? 
Based on their review of the business literature, Walters & James1 argued in their third set of
propositions that buyers’ attempts to influence suppliers will work better when they are supported by
adequate monitoring and penalty regimes. They further suggested in a final set of propositions to help
explain the outcomes of supply chain interventions on health and safety that they would be more likely
to support improved OSH practice when they occurred within a supply relationship which is relatively
collaborative and trust based; and that these relations were more likely to exist where buyers and
suppliers had worked together, satisfactorily, for a relatively long period and the wider institutional
context was supportive of them. We therefore next consider the extent to which our cases studies
support these arguments. 

Monitoring and surveillance
The evidence from our case studies set out in Chapter 5 and the discussion elaborated in the previous
sections are consistent with the suggestion that the monitoring and surveillance contribute to suppliers’
compliance with demands of the buyers that procure their services. While taking into account the
limitations of audit-orientated management regimes, they confirm that it is generally the case that
where supply chain interventions to promote OSH among suppliers are supported by adequate penalty
and monitoring regimes, they are likely to work better than when procurement practices require
compliance with OSH management standards but offer no means of monitoring this compliance. How
such monitoring and penalty regimes operate varies. The model found in the oil tanker trade and on
the large construction sites we studied – where buyers take a strongly interventionist role – is not
necessarily the only way in which monitoring may occur or how penalties for non-compliance might
be levied. As we saw in the container trade, it is possible that a combination of incentives, in which
public regulatory scrutiny as well as private monitoring arrangements, act in concert in certain
circumstances to promote compliance. A better and more specified understanding of such
combinations would undoubtedly improve the outcomes of public policies in this respect.
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The influence of power and other ‘relational’ elements
In their review of the business research literature Walters & James1 noted that although there is
enormous variation in the form and content of supply chain relations, they can usefully be viewed
through the lens of the distinction drawn by Sako between ‘obligational contractual relations’ (OCR)
and ‘arms-length contractual relations’ (ACRs).77

These two categories of supply relationships are, as already noted in Chapter 2, best understood as
representing ‘the ends of a multi-dimensional spectrum of possible trading relationships’ that can
exist between buyers and suppliers. At the OCR end of this spectrum, supply chains are characterised
by lengthy, ongoing links, mutual dependence, shared risk and power, with an emphasis on objectives
likely to extend beyond issues of cost – embodying, for example, quality and innovation, and the
presence of trust-based relationships which support more open communications and joint problem-
solving behaviour. At the other end of the spectrum, ACR types of supply chain relationship embody
characteristics that are the mirror image of these, in as much as they are relatively short-term,
encompass a strong emphasis on cost competitiveness, and are less marked by trust-based
relationships, power sharing, mutual dependence and joint problem solving.

While it is acknowledged that this two-fold categorisation is something of an over-simplification of a
complex reality in which many supply chain relationships will lie at different points along a
continuum with these two idealised forms representing the extremes, it can be seen to provide
heuristics that usefully highlight some of the central ways in which supply chain relations can vary.
When taken into account alongside available research evidence, it therefore led Walters & James1 to
their final set of propositions to help explain the outcomes of supply chain interventions on health
and safety, namely those suggesting that improved OSH practice would be most likely to be
supported in supply relationships that are relatively collaborative and trust based and in which buyers
and suppliers had worked together, satisfactorily, for relatively long periods and in a wider
institutional context that was supportive of them.

Examining our findings in the light of these propositions, we therefore find it is important to give
some consideration to their institutional contexts, and the degree of mutuality between the interests
of procurers and suppliers, in order to understand their effects on OSH and the extent to which such
effects might be transferable. In so doing we find there are several features of our case studies that
resonate well with the propositions, but possibly some others for which it is less easy to account.

Institutional context
Research shows that wider institutional contexts within which supply chain relationships are
established influence the extent to which relations between buyers and suppliers are either
collaborative or adversarial. In Chapter 2 we noted some of the features of the sectors in which we
have undertaken the case studies which may be influential in this respect. For example, the CDM
Regulations 2007 provide clients with legally based encouragement to influence the health and safety
management of their suppliers. The size, prominence and degree of risk on large construction sites
mean that they are both subject to relatively close scrutiny from regulatory agencies and that
operators are conscious of the significant reputational risks that are at stake in the case of poor OSH
performance – thus creating opportunities for regulatory inspectors to engage co-operatively with
companies and to influence the planning and management of the activities involved. As we discussed
in a previous section, this certainly happened during the building of the Olympic Park and was also,
but perhaps to a lesser extent, evident in the planning activities on the Forum Development project.
Moreover, such engagement was seen to help ensure appropriate leadership and commitment from
procurers upstream in supply chains as well as from the contractors supplying services. This in turn
led to considerable monitoring and auditing of compliance with OSH management standards on the
part of upstream actors.

Indeed, these institutional contexts set the projects that were the focus of our case studies at
considerable distance from a large part of the construction industry. As we have already noted in
previous chapters, this sector is dominated by small and micro enterprises. Thus, much of the
industry does not operate in institutional contexts of the type found in our case studies. As a result,
the positive aspects of supply chain pressures we have noted are unlikely to be transferable to the
parts of the sector where such supportive institutional contexts are absent.

Institutional contexts in the maritime industry are very different from those in construction and
indeed from those of most land-based industries. As a result, strong institutional pressures to utilise
supply chains to enhance labour standards are not ubiquitous in the industry. Despite this, however,
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our case studies demonstrate two significant features. First, they confirm that regardless of the
situation generally in the sector, there are some exceptions and such pressures clearly do exist in the
oil and chemical tanker trade. They do so primarily because of the reputational risks faced by the
relatively small number of high-profile, major petrochemical companies dominating the trade. Their
perceptions in this respect are largely driven by concerns about the scale of possible consequences for
company liabilities for safety failures in relation to environmental protection. Second, and in some
ways more interestingly, the case studies further show that even in the absence of such powerful direct
pressures evident in the tanker trade, under certain circumstances supply chain relationships are
influential upon safety management in other trades too. Our case study in the container trade
demonstrates how both companies and seafarers are made aware of these business pressures and how
they act through the supply relationship between ship managers and charterers to improve a range of
health and safety management practices within their control. However, the case study also shows that
these pressures do not act in isolation but rather exist alongside Flag and Port State regulatory
inspection, to provide a constellation of institutional pressures that operate in concert to cause
companies at the ‘better end’ of the container trade to use effective OSH management strategies. We
concluded that while such experiences were clearly demonstrated in our case study, they were not
necessarily widespread in the container trade or indeed in other trades in the maritime industry. Like
the case studies in construction, our container trade case study was one in which the companies
involved were projecting a trading image that they wished potential customers to understand as being
concerned with the quality of the service they offered, as much as with the competitiveness of its
price. We further showed that, at least as far as the previous work experiences of the seafarers we
interviewed were concerned, the same high standards of quality over price were by no means
universal in the sector.

Mutuality of buyer and supplier interests
Finally, returning to the experiences of monitoring compliance, as Walters & James1 have pointed out,
the responsiveness of suppliers to the demands of buyers cannot be understood without taking
account of the implications such demands might have for their own business interests. The balance of
dependency between buyers and suppliers therefore may serve to significantly shape the nature and
dynamics of immediate supply chain relationships by having important implications for the
distribution of power and risk between them, and as a result, also the degree of trust embedded in
their supply relationships. In our case studies in construction and the oil tanker trade there were
examples of strong dependencies by relatively weak suppliers upon powerful buyers. This was
certainly the case in the oil tanker trade where, as the quotes from the tanker company managers and
the seafarers make plain, suppliers had no illusions about their dependent position. In construction, in
the multi-tiered supply chains we examined in both our case studies, it was obviously also the case
that downstream suppliers perceived themselves in a strongly business-dependent position in relation
to the upstream procurers of their services. For the sake of future business they were prepared to
introduce arrangements for OSH which were heavily monitored, as well as to spend additional time
and resources in training and being certified as having the capacities required by their upstream
clients. However, the ‘mutuality’ of buyer and supplier interests in this context is heavily skewed by
imbalance in the distribution of power between them. To refer to such arrangements as being
‘collaborative’ is therefore rather misleading, since there was no indication that downstream suppliers
believed they had any choice in the delivery of their obligations on OSH matters.

More truly collaborative and partnership-based relations were seen among the major contractors and
the developers in the two case studies. As we showed in Chapter 5, large contractors and members of
the UKCG share a number of approaches to OSH in common, ones they have been obliged to
develop in recent years as a result of both regulatory demands and high-profile political exhortation.
As a consequence, major contractors are suppliers with an important source of specialist
expertise/knowledge, which places the procurers of their services in positions of relatively high
dependency and leaves them well placed to gain a substantial degree of influence over the supply
relationships established. At the same time, however, the procurers involved in our construction case
studies were in a position to offer large and high-value contracts and, as a result, also occupied a
relatively influential market position. The resulting balance of dependencies in these case studies
therefore acted to support relatively strong forms of collaborative working.

Indeed, it was clear that the supply chain-mediated management arrangements made by procurers on
both the case study construction sites were strongly influenced by the existing practices of the major
contractors involved, as were many of the arrangements to monitor them. In the Forum Development
project, the developer was content to leave much of the detail of supply chain-mediated OSH
arrangements to its major suppliers – the principal contractors on the site – citing their considerable
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experience in these matters as the reason for doing so. While in the case of the Olympic Park, the ODA
and its delivery partner played key roles in the leadership and co-ordination of these arrangements, their
content and delivery was very much a result of a mutually beneficial partnership between them and the
major contractors working for them.

Conclusions 
The discussion in this chapter demonstrates that the empirical results obtained from the case studies
undertaken in the present research broadly support the propositions concerning the contexts of supply
chain effects that were developed by Walters & James1 in their previous review. We have further
demonstrated that such effects are neither necessarily solely vertical within supply chains, nor only in
one direction. Thus, we showed that in the construction industry there were substantial horizontal
effects observed among organisations competing for business at the same level and in our case studies in
that sector, as well as in the container trade in the maritime sector, there were some upstream as well as
downstream influences at work in the supply chains involved.

Therefore, our findings also largely endorse the usefulness of the propositions as ways of guiding the
understanding of the wider contexts of supply chain effects. Such understanding is especially useful in
policy development in relation to the increasing number of scenarios in the economy where conventional
regulation, and the nexus of employment relationships to which it has applied, are no longer as
commonplace as they once were.

That said, it is perhaps also important to note that our findings departed somewhat from the
propositions in several respects, two of which may be especially significant for future policy
development. One concerns the extent of mutuality and partnership between procurers and suppliers
anticipated in the propositions. Although we found such mutuality and partnership among some Tier 1
suppliers and their procurers to be evident in our case studies, what struck us more forcefully for most
of the supply chain relationships in which leverage on OSH was delivered through procurement
strategies, was the high degree of power imbalance between procurers and suppliers, and the sense that
the latter believed they had little choice other than to follow the requirements of the former if they
wished to continue their business relationship. The implications of this finding for policy should not be
overlooked. However, there were also some negative consequences arising from the interventions in
which procurers exploited this power in the conditions they imposed upon the affairs of their suppliers.
These should not be ignored. In particular, additional burdens imposed upon lower-tier suppliers to
deliver evidence of compliance with procedures that were merely the requirements of ‘audit trails’ rather
than good OSH practices raised the possibility of them acting to indirectly lead to poorer but
unmonitored health and safety outcomes among workers at these levels.

A further significant finding that emerges from our case studies, and which is especially important for
policy considerations, concerns the extent to which leverage in supply chain relationships can be
developed as one element in a constellation of influences acting in concert to raise OSH standards, and
what might be the role of public regulation in this process. There were indications in the study –
especially in the case study in the maritime container trade, but also evident to some extent in the other
case studies – that the positive influence of supply chain driven effects on health and safety standards
may be more widespread than a focus on deliberate direct interventions may suggest. That is, we found
that buyers and suppliers in some supply chain relations that were not especially characteristic of OCRs
were nevertheless influenced to some extent to support good OSH standards because they perceived
them to be of relevance to their business interests. In such scenarios, and even where inspection and
monitoring regimes are not imposed by buyers on their suppliers to ensure compliance, there may be
opportunities for the further development of such pressure from public regulation to exploit such
perceptions of business criticality in ways that would enhance the health and safety practices and
outcomes for work activity that often lie beyond the reach of conventional regulatory practice.

Finally, it would seem entirely clear from this study that, while under certain conditions supply chain
relationships offer opportunities to leverage improvements in OSH arrangements and standards, they
always do so within contexts framed by regulation. There is no evidence in our study to suggest they act
effectively in the absence of, or as substitutes for, regulation or regulatory inspection. There is instead
much food for thought concerning how regulatory strategies could be more attuned to exploiting the
positive features of supply chain relationships to protect the workers whose health, safety and welfare lie
at the end of these chains and who are increasingly remote from the reach of conventional regulation.
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Annex: Sample documents

The empirical research for this study was originally intended to focus on the food production and
processing sector, as well as construction and shipping – hence the mention of three sectors
throughout the documents included in this Annex. However, access to food producing and processing
companies proved too difficult to enable sufficiently detailed and relevant fieldwork within the
timeframe of the project, and the researchers diverted resources from this sector to a more intensive
study of construction and shipping.
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Case studies leaflet 
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Construction sector case studies: information sheet
The role of supply chains in influencing health and safety management in three sectors 

Summary for the investigation of supply chain management and health and safety

[Researchers’ names]

Cardiff Work Environment Research Centre (CWERC), Cardiff University

[Researchers’ email addresses]

[Researchers’ telephone numbers]

Participant Information Sheet

You are being invited to take part in a research study. Before you decide it is important for you to
understand what the research will involve and why it is being done. Please take time to read the
following information carefully. Talk to others about the study if you wish.

What is the purpose of the study?

Over the last 30 years there has been an increase in businesses outsourcing or contracting out the
provision of goods and services to other organisations. This has meant that supply chains are playing an
increasingly important role in the economy. As a result, there is now a great deal of interest in how, and
to what extent, supply chains can be used to support and improve health and safety management in
the supplier organisations in the chain. We are now trying to find out more about what works and why
in these situations by interviewing key people in a number of organisations.

Who are the researchers and who is funding the research?

The researchers are based at the Cardiff Work Environment Research Centre (CWERC) which is part of
the Cardiff University School of Social Sciences. You can find out more about CWERC and our work on
our website:

http://www.cardiff.ac.uk/cwerc/index.html

The study is being led by [researcher’s name] and [researcher’s name] with the assistance of other
members of CWERC staff. The research is funded by the Institution of Occupational Safety and Health
(IOSH).

Who can take part?

The organisation you work for has agreed to take part in the study and has allowed us to approach a
number of staff with invitations to be interviewed for the research.

What do I have to do?

Taking part in the study involves being interviewed by the research team. The interview will cover a
number of areas around your views of health and safety management in your own and in other
organisations. It should take no more than about an hour. 

Will my taking part be confidential?

All interviews carried out during the project will be undertaken on a confidential basis and will be
audio-recorded and subsequently transcribed. As far as possible all comments will be anonymised in any
reports or papers that are produced as a result of the research. No individuals or organisations will be
named in any publications about the study and its findings but there is a possibility that some may be
identifiable through comments that are made.
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What will happen to the information that I give?

All transcripts of recorded interviews will be stored anonymously on University password protected
computers in strict accordance with the Data Protection Act. These will only be accessible to members
of the research team and will be kept securely. 

Do I have to take part?

Taking part in the study is entirely voluntary. You can decide whether you would like to be interviewed
or not and you can choose to withdraw from the study at any time.

Contact information

If you would like further information about the study please do not hesitate to contact:

[Researcher’s name]
[Researcher’s telephone number]
[Researcher’s email address]
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Construction sector case studies: consent form
The role of supply chains in influencing health and safety management in three sectors 

Summary for the investigation of supply chain management and health and safety 

[Researchers’ names]

Cardiff Work Environment Research Centre (CWERC), Cardiff University

[Researchers’ email addresses]

[Researchers’ telephone numbers]

Consent Form

- I confirm that I have read and understood the information sheet for the above study. I have had the
opportunity to consider the information, ask questions and have had these answered satisfactorily.

- I am willing to take part in the interview for this study and for the interview to be recorded.
- I understand that no one will have access to the recording beyond the Cardiff University research

team.
- I understand that as far as possible all comments will be anonymised in any reports or papers that

are produced as a result of the research. Individuals’ names will not be included in reports, but I
understand that there is a possibility that I may be identifiable through comments that I make.

- I understand that taking part in the research is voluntary and that I may withdraw at any time.

Name of interviewee

Signature                                                                            Date

Name of interviewer

Signature                                                                            Date
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Construction sector case studies: 
interview schedules
The interview schedules that follow were used on the Olympic Park case study. They were altered as
appropriate for use on the Forum Development site.

A) Used with procurers

The role of supply chains in influencing health and safety management in three sectors 

Summary for the investigation of supply chain management and health and safety on the Olympic Park

[Researchers’ names]

Cardiff Work Environment Research Centre (CWERC), Cardiff University

[Researchers’ email addresses]

[Researchers’ telephone numbers]

The aim of this study is to consider how, and to what extent, health and safety can be enhanced via
strategic supply chain management. We are particularly interested in investigating what factors
determine the development, implementation and operation of successful influence of this kind. We are
therefore talking to key players in the Olympic Park supply chain, including both managers and workers
and their representatives, to try and determine what works best and why. Below, we have outlined the
kinds of areas we would like to cover in the interview by giving some sample questions. However, these
are only our suggestions – if there are other areas that you think are important but are not covered
then please do tell us about them during the interview.

- Background
- Consent form
- Introductions
- Recording
- Abbreviations/specific terms – explain for the tape

Can you start by telling us a little about yourself please – who you are, what you do and what your
background is?

- Supply chain health and safety management – general
- How is H&S management and performance in suppliers influenced?
- How is this evaluated?
- Relative importance of H&S in the tender process
- How does this vary by supplier?
- What about TitanCF Industries in particular?

So, in terms of health and safety, can you tell us the main methods you use to seek to influence the
health and safety management and performance of suppliers – ie how do you exert this influence?

And how do you evaluate that? Presumably you have a set of criteria to evaluate that against?

So can you tell us a bit about the criteria for successful tenders? Can you tell us, for example, the kind
of comparative importance of different aspects of the tender? [Prompt: order of importance; relative
importance of health and safety in the tender process?] 
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Could you outline in more detail what you do in each of these areas of activity?
- Supplier selection 
- Gateway/holding process?
- Provision of guidance and training materials
- Delivery of training
- Documentary based monitoring
- Use of performance data
- Workplace inspections/audits.

How far does the use of these activities vary in relation to different suppliers?

Why do these variations exist?

To what extent do attempts to influence suppliers extend to cover occupational health issues, including
psycho-social risks arising from job design, working hours etc?

How would you describe relationships with suppliers, in general, on a continuum ranging from
‘adversarial’ to ‘co-operative’?

What factors do you feel influence the degree to which particular supply relationships are towards the
co-operative end of this continuum?

And do you feedback any of this information to suppliers? I mean, is there a feedback loop so that
suppliers know how they are doing over time, in relation to each other and so on?

As you know, we are doing a case study focusing on TitanCF Industries. Can you tell us a bit about
how this process has worked with them in particular please? [Prompts: they are a construction
engineering firm which, traditionally, might be expected to be at ‘the better end of the spectrum’ in
terms of H&S – given this, what have your systems etc done to try to influence their H&S management
and performance? What is the added value here?]

Supply chain health and safety management – historical evolution and motivations
How did your approach to influencing health and safety management and performance in supplying
organisations develop? [Prompts: You seem, to some extent, to have a uniform set of standards – how
did this come about? How did you get to where you are?]

How has the approach adopted to influencing health and safety management in supplying
organisations changed over time?

What are the main factors which have influenced your present arrangements and the way in which
they have evolved over time?

In what ways do you feel that present arrangements for influencing supplier health and safety
management might change in the future? [Prompts: After the Olympics, what aspects of the system
will you take away and apply to the next project?]

Supply chain health and safety management – effectiveness
Overall, how effective do you feel that present arrangements for influencing suppliers are in ensuring
that they manage health and safety adequately?

To what degree do you feel that the effectiveness of current arrangements varies in relation to different
suppliers?

Why do you think that this variation in effectiveness exists?

How far would you say that attempts to influence supplier health and safety sit uneasily with other
demands placed on them, notably in relation to cost, and obligations to respond to changes in supply
requirements?

[How many contractors? How many tiers?] How confident are you that the system you have in place is
able to reach down below Tier 1? Because often that is the problem that people kind of elaborate on
the supply chain influence, that you can have systems in place that focus on Tier 1, but that you kind of
lose it as you go down?



The limits of influence  89

Thinking about slightly wider perspectives, we very much wanted to do this project on the Olympic Park
because we would expect to find key examples of good practice here given the high profile of the Park.
But in dealing with procurement, what are the main influences on you outside of the contract type
relationship – what is driving your approach to procurement?

B) Used with Tier 1-3 managers 

The role of supply chains in influencing health and safety management in three sectors 

Summary for the investigation of supply chain management and health and safety on the Olympic Park

[Researchers’ names]

Cardiff Work Environment Research Centre (CWERC), Cardiff University

[Researchers’ email addresses]

[Researchers’ telephone numbers]

The aim of this study is to consider how, and to what extent, health and safety can be enhanced via
strategic supply chain management. We are particularly interested in investigating what factors
determine the development, implementation and operation of successful influence of this kind. We are
therefore talking to key players in the Olympic Park supply chain, including both managers and workers
and their representatives, to try and determine what works best and why. Below, we have outlined the
kinds of areas we would like to cover in the interview by giving some sample questions. However, these
are only our suggestions – if there are other areas that you think are important but are not covered
then please do tell us about them during the interview.

[Aim to cover:
- Background
- Working as a supplier in general
- Working as a supplier to the ODA
- Working as a buyer in general
- Working as a buyer on the Olympic Park]

Background

[Aim to cover:
- Consent [including recording
- Abbreviations/specific terms 
- Introductions]

Can you start by telling us a little about yourself please – who you are, what you do and what your
background is?

Can you also tell us a bit about your organisation – what does it do, how many people does it employ?

Can you tell us about what your organisation is doing at the Olympic Park – which projects are you
(and have you been) involved with, for how long?

Working as a supplier - general
[Aim to cover:
- How H&S management and performance is influenced by buyers
- Variations from buyer to buyer
- Level of co-operativeness]

How is health and safety managed in your organisation?

Can you tell us a bit about your usual health and safety monitoring system? What sort of data do you
collect, how do you use it and so on?
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What are the main challenges to maintaining and improving your current standards and performance?

To what extent is your H&S management and performance influenced by the enterprises your
organisation has provided services for? [Prompts: Is health and safety generally part of the tendering
and contract process? If so, how and what is its influence relative to other factors such as cost in
securing the work? And once the work starts, is health and safety management and performance
monitored by these enterprises? If so how? Is it incentivised?]

Does this vary? If so, how and why?

Would you say that relationships with buyers vary in terms of the degree to which they are co-
operative? So are they more or less co-operative, or closer or more “hands off”?
Why do you think these variations in co-operativeness exist? 

Working with the ODA 
[Aim to cover:
- Differences in working with ODA
- Costs and benefits
- Legacy]

How have you found working with the ODA? [Prompts: Has this relationship been similar to that with
others or different? If different, in what way? What are the positives and negatives? Specific examples?]  

Thinking about health and safety in particular, has this been managed in the usual way for the Olympic
Park project? [Prompts: Is anything done differently? If so what, and in what way? Why have these
changes been made? How effective do you think these changes have been?]

If things are done differently, when did this start? Can you take us through the process from tendering,
through the contract stage to working on the park? Is it incentivised?

What about the health and safety monitoring system used on the Park? What sort of data does this
collect, how is it used and so on?

Do you think these changes have affected your organisation’s performance in other ways? [Prompts:
What have been the costs, benefits, drivers, barriers? How does this sit with other factors like costs?]

How would you assess the current level of your organisation’s health and safety performance on the
Olympic Park? [Is it better, worse or about the same as previous projects elsewhere?]

Do you think any of these changes will be continued when you move on to other projects? If not, why
not? If yes, which ones and why?

Working as a buyer – general
[Aim to cover:
- How H&S management and performance in suppliers is influenced
- How it is evaluated
- Variations by supplier
- Relative importance in tender process]

Does your organisation generally contract others as part of a project?

Do you seek to influence these suppliers’ health and safety management and performance? If so, can
you tell us the main methods you use? 

And how do you evaluate that? Presumably you have a set of criteria to evaluate that against?

So can you tell us a bit about the criteria for successful tenders? Can you tell us, for example, the kind
of comparative importance of different aspects of the tender? [Prompt: order of importance; relative
importance of health and safety in the tender process?] 
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Could you outline in more detail what you do in each of these areas of activity?
- supplier selection
- provision of guidance and training materials
- delivery of training
- documentary based monitoring
- use of performance data
- workplace inspections/audits.

How far does the use of these activities vary in relation to different suppliers? Why do these variations
exist?

To what extent do attempts to influence suppliers extend to cover occupational health issues, including
psycho-social risks arising from job design, working hours etc? 

Would you say that relationships with buyers vary in terms of the degree to which they are co-
operative? So are they more or less co-operative, or closer or more ‘hands off’?

How would you describe relationships with suppliers, in general, in terms of the degree to which they
are co-operative? So are they more or less co-operative, or closer or more ‘hands off’?

What factors do you feel influence the degree to which particular supply relationships are towards the
co-operative end of this continuum?

And do you feedback any of this information to suppliers?

Overall, how effective do you feel these arrangements for influencing suppliers are in ensuring that they
manage health and safety adequately?

To what degree do you feel that the effectiveness of current arrangements varies in relation to different
suppliers?
Why do you think that this variation in effectiveness exists?

How far would you say that attempts to influence supplier health and safety sit uneasily with other
demands placed on them, notably in relation to cost, and obligations to respond to changes in supply
requirements? 

Working as a buyer – Olympic Park
[Aim to cover:
- Differences in on the Olympic Park
- Costs and benefits
- Legacy]

Thinking about the methods and process you’ve just described, are there any differences in the way
things have been done for this Olympic Park project? [Prompts: If so, what are they? Why are they
different? What difference do you think this has made to their effectiveness?]

How would you assess the current level of your suppliers’ health and safety performance on the
Olympic Park? [Is it better, worse or about the same as previous projects elsewhere?]

Do you think these changes have affected your suppliers’ performance in other ways? [Prompts: What
have been the costs, benefits, drivers, barriers? How does this sit with other factors like costs?]

Do you think any of these changes will be continued when you move on to other projects? If not, why
not? If yes, which ones and why?
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C) Used with Tier 1-3 Supervisors

The role of supply chains in influencing health and safety management in three sectors 

Summary for the investigation of supply chain management and health and safety on the Olympic Park

[Researchers’ names]

Cardiff Work Environment Research Centre (CWERC), Cardiff University

[Researchers’ email addresses]

[Researchers’ telephone numbers]

The aim of this study is to consider how, and to what extent, health and safety can be enhanced via
strategic supply chain management. We are particularly interested in investigating what factors
determine development, implementation and operation. So, that is about the preconditions,
drivers/pushes and barriers that affect these. We are therefore talking to key people in the Olympic Park
supply chain, including both managers and workers and their representatives, to try and determine
what works best and why; how H&S can be influenced by the supply chain. So, that’s both up and
down the chain.

To do this we are looking at the Olympic Park, with its very unique qualities, and also comparing how
things work here to how things work elsewhere in construction (both prior to the Park and since). Also,
we are looking at other sectors (food processing and marine transport) to see what sort of things can
be learnt from here and taken across to other sectors.

Below, we have outlined the kinds of areas we would like to cover in the interview by giving some
sample questions. However, these are only our suggestions – if there are other areas that you think are
important but are not covered then please do tell us about them during the interview.

[Aim to cover:
- Background
- Working as a supervisor in general
- Working as a supervisor for [Tier 2/3] 
- Working as a supervisor for Tier 2/3 with ODA/CLM/TitanCF Industries/Tier 2 as client]

Background
[Aim to cover:
- Consent (including recording
- Abbreviations/specific terms 
- Introductions]

Can you start by telling us a little about yourself please – who you are, what you do and what your
background is?

Can you also tell us a bit the company you work for (Tier 2/3) – what does it do, how many people
does it employ? How many workers do you supervise? How many supervisors are working on the park?
Is there a maximum number of workers that you are allowed to supervise on any one project? Do you
supervise workers from other organisations? [NB IF YES REMEMBER TO ALSO ASK QUESTIONS ABOUT
INFLUENCING TIER 3/4 H&S]

Can you tell us about what your company is doing at the Olympic Park – which projects are you (and
have you been) involved with, for how long?

And where is your organisation in the supply chain here on the Park? Which organisation are you a
supplier to and which organisations do you buy services from?
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Working as a supervisor - general
[Aim to cover:
- How H&S management and performance is influenced by clients
- Variations from client to client
- Level of contact – instruction/presence]

How is health and safety managed in your organisation?

Can you tell us a bit about your usual health and safety monitoring system? What sort of data do you
collect, how do you use it and so on?

What are the main challenges, as you see them, to maintaining and improving your current standards
and performance?

To what extent do you feel your H&S management and performance is influenced by the clients your
company has provided services for?
[Prompts: 
- Is health and safety generally an important factor in new projects? Have you found that its emphasis

has changed on different projects?
- If so, how and what is its influence relative to other factors such as more traditional concerns

(money, timelines)? 
- And once the work is underway, is health and safety management and performance monitored by

the clients (those that Tier 2/3 are doing the work for)? 
- If so, how? Can you give some examples? Is there an incentive/reward around good health and

safety? If so, does this come from the client or in-house?] 

Can you give some examples?

Does this vary? If so how and why?

Would you say that relationships with clients vary in terms of the degree to which they are
working/involved with you day to day? So are they closer or more ‘hands off’?

Why do you think these variations exist? 

Working for Tier 2/3 with ODA/CLM/TitanCF Industries/Tier 2 as client/on the park

[Aim to cover:
- Differences in working with [ODA/CLM/TitanCF Industries/Tier 2]
- Costs and benefits
- Legacy]

What is it like to work for Tier 2/3? [Prompt: What do you like most about working for them? What do
you like least?]

How have you found working with [ODA/CLM/TitanCF Industries/Tier 2] as the client? [Prompts: Has
this experience been similar to that with others or different? If different, in what way? What are the
positives and negatives? Specific examples?]

Thinking about health and safety in particular, do you think this has been managed in the usual way for
the Olympic Park project? [Prompts: Is anything done differently? If so what, and in what way? Why
have these changes been made? How effective do you think these changes have been? Can you give
some examples?]

If things are done differently here, when did this start? Can you give us an example of how they are
different? [Meetings, paperwork, protocols, method statements, near misses?] Is this
incentivised/rewarded? If so, by whom?

What about the health and safety monitoring system used on the Park? What sort of data does this
collect, how is it used and so on? How effective do you feel this is?
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Do you think these changes have affected your company’s performance in other ways? [Prompts: What
have been the pitfalls, positives, pushes/reasons to do it, barriers? How does this sit with the company’s
usual outlook to outcome/completing works?]

Have the changes or executing them affected the way you do your job? If so how? Can you give some
examples? Has this made life easier or more difficult for you?

Do you think these changes and the effect of them on your role have been recognised by Tier 2/3?  If
so how? Has this been helpful? If not, is there anything you would like them to do?

How would you assess the current level of your company’s health and safety performance on the
Olympic Park? [Is it better, worse or about the same as previous projects elsewhere?] Can you give
some examples of what is different?

Do you think any of these changes will be continued when you move on to other projects? If not, why
not? If yes, which ones and why? 

Which changes would you like to see made to other work that you undertake in the future?

What changes would you not like to see made, and why?

What do you think the workers think about how things have been done on the Park? Has it made their
job easier or more difficult? Can you give some examples?

Occupational Health – use and access
Does your organisation provide you with an occupational health service? If so, what do you think about
it? How do you find the availability of your occupational health – easy or not? Do you think it is well
used? Do you think people feel at ease to use it?

On the Park there’s an on-site health centre, ‘Park Health’. Has this made a difference to you and your
workers? If so, how? Why?

Have you ever had to use any occupational health services? How would you rate Park Health in
comparison to your own occupational health?

Differences:  Ease of use? Why?

D) Used with Tier 1-3 Workers

The role of supply chains in influencing health and safety management in three sectors 

Summary for the investigation of supply chain management and health and safety on the Olympic Park

[Researchers’ names]

Cardiff Work Environment Research Centre (CWERC), Cardiff University

[Researchers’ email addresses]

[Researchers’ telephone numbers]

The aim of this study is to consider how, and to what extent, health and safety can be enhanced via
strategic supply chain management. We are particularly interested in investigating what factors
determine development, implementation and operation. So, that is about the preconditions,
drivers/pushes and barriers that affect these. We are therefore talking to key people in the Olympic Park
supply chain, including both managers and workers and their representatives, to try and determine
what works best and why; how H&S can be influenced by the supply chain. So, that’s both up and
down the chain.

To do this we are looking at the Olympic Park, with its very unique qualities, and also comparing how
things work here to how things work elsewhere in construction (both prior to the Park and since). Also,
we are looking at other sectors (food processing and marine transport) to see what sort of things can
be learnt from here and taken across to other sectors.
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Below, we have outlined the kinds of areas we would like to cover in the interview by giving some
sample questions. However, these are only our suggestions – if there are other areas that you think are
important but are not covered then please do tell us about them during the interview.

[Aim to cover:
- Background
- Working in general
- Working for Tier 2/3
- Working for Tier 2/3 with ODA/CLM/TitanCF Industries/Tier 2 as client]

Background
[Aim to cover:
- Consent (including recording
- Abbreviations / specific terms 
- Introductions]

Can you start by telling us a little about yourself please – who you are, what you do and what your
background is?

Can you also tell us a bit the company you work for (Tier 2/3) – what does it do, how many people
does it employ? How many people do you work with directly?

Can you tell us about what your Company is doing at the Olympic Park – which projects are (and have
you been) involved with, for how long?

And where is your organisation in the supply chain here on the Park? Which organisation are you a
supplier to and which organisations do you buy services from?

Working – general
[Aim to cover:
- How H&S management and performance is influenced by clients
- Variations from client to client
- Level of contact – instruction/presence]

How is health and safety managed in your company?

Can you tell us a bit about your usual health and safety monitoring system? How do you use it and so
on?

What are the main challenges, as you see them, to maintaining and improving your current standards
and performance?

To what extent do you feel your H&S management and performance is influenced by the clients your
company has provided services for? 
[Prompts:
- Do you think health and safety generally is an important factor in new projects? Have you found

that the emphasis on H&S has changed on different projects you’ve worked on? 
- If so, how and what do you think has made it change in relation to other factors such as more

traditional concerns (money, timelines, completing the work)?
- Once the work is underway, is health and safety management and performance monitored by the

clients (those that Tier 2/3 are doing the work for)? 
- If so how? Can you give some examples? Is there an incentive/ reward around good health and

safety? If so, does this come from the client or in-house?] 

Can you give some examples?

Does this vary? If so, how and why?

Would you say that relationships with clients differ in terms of the degree to which they are working or
involved day to day with you/Tier 2/3? So are they more or less visible, or closer or more ‘hands off’?

Why do you think these differences exist?
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Working for Tier 2/3 with ODA/CLM/TitanCF Industries/Tier 2 as client/on the park

[Aim to cover:
- Differences in working with [ODA/CLM/TitanCF Industries/Tier 2]
- Costs and benefits
- Legacy]

What is it like to work for Tier 2/3? [Prompt: What do you like most about working for them? What do
you like least?]

How have you found working with ODA/CLM/TitanCF Industries/Tier 2 as the client? [Prompts: Has this
experience been similar to that with others or different? If different, in what way? What are the
positives and negatives? Specific examples?]

Thinking about health and safety in particular, do you think this has been managed in the usual way for
the Olympic Park project? [Prompts: Is anything done differently? If so what, and in what way? Why
have these changes been made? How effective do you think these changes have been? Can you give
us some examples?]

If things are done differently here, when did this start? Can you give us an example of how they are
different? [Meetings, paperwork, protocols, method statements, near misses?] Is this
incentivised/rewarded? If so, by whom?

What about the health and safety monitoring system used on the Park? What sort of information does
this collect, how do you think this is used and so on? How effective do you feel this is?

Do you think these changes have affected your company’s performance in other ways? [Prompts: What
have been the pitfalls, positives, pushes/reasons to do it, barriers? How does this sit with the company’s
usual outlook to outcome/completing works?]

Have the changes or executing them affected the way you do your job? If so how? Can you give some
examples? Has this made life easier or more difficult for you?

Do you think these changes and the effect of them on your work have been recognised by Tier 2/3?  If
so how? Has this been helpful? If not, is there anything you would like them to do?

How would you describe the current level of your company’s health and safety performance on the
Olympic Park? [Is it better, worse or about the same as previous projects you’ve worked on elsewhere?]
Can you give some examples of what is different?

Do you think any of these changes will be continued when you move on to other projects? If not, why
not? If yes, which ones and why?

Which changes would you like to see made to other work that you undertake in the future?

What changes would you not like to see made, and why?

What do you think other people you work with think about how things have been done on the Park?
Has it made doing the job easier or more difficult? Can you give some examples?

Occupational Health – use and access
Does your organisation provide you with an occupational health service? If so, what do you think about
it? How do you find the availability of your occupational health – easy or not? Do you think it is well
used? Do you think people feel at ease to use it?

On the Park there’s an on-site health centre, ‘Park Health’. Has this made a difference to you and your
colleagues? If so, how? Why?

Have you ever had to use any occupational health services?  How would you rate Park Health compared
to your own occupational health?

Differences:  Ease of use? Why?
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Issue Aim Indicator/target

Accidents Prevention of accidents Zero fatalities

Accident frequency rate (AFR): aspirational
benchmark of 1 in 1 million

(RIDDOR-reportable accidents; total person
hours worked)

Proportion of near-miss (accident) reports:
aspirational benchmark of 80%

Health Prevention of ill health

Provision and use of
excellent occupational
health service

Ill health frequency rate (RIDDOR-reportable
ill health; total person hours worked)

Provision and attendance – health checks,
health surveillance

Provision and awareness of support available
for workers returning after ill health absence

Wellbeing Promotion of wellbeing Health promotion programme activities and
participation

Competence Development and
maintenance of competent
workforce

100% of site workers hold CSCS or
equivalent cards, logged into scheme

Five days training per year

Training records log all training activities,
including ‘toolbox talks’

Designing for HS&E Reduction of HS&E risk
through design

Evidence of processes to identify and
evaluate design options with regard to:

• HS&E risks and opportunities
• lead designer and CDM co-ordinator  

scorecards

HS&E culture Positive HS&E culture

Incorporate sustainability
objectives for carbon,
water, waste and material
into a positive HS&E culture

Evidence of leadership, behaviour and culture
(scorecard)

Employee responses to HS&E climate surveys

Indicators to quantify practice and impact

Compliance and continual
improvement

Maintain a regulatory
compliant project

Maintain a competent
workforce

Zero non-compliances, breaches of planning
conditions, exceedance of conditions; and
zero work, prohibition, enforcement and
prosecution notices

Incident investigations and prevention of
recurrence, and compliance with project
health, safety and environment plans

Training and awareness records

Table 5
ODA aims and
indicators (adapted
from ODA181)

Appendix
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Abstract

This report presents an account of an empirical study of experiences of supply chain-mediated
influences on health and safety practice and performance in the construction and shipping industries.
It sets out to test a set of propositions concerning the conditions and contexts of these influences that
was developed by two of its authors in a previous study. It is based on four case studies, two in each
sector, each selected in order to examine situations in which supply chain relationships are likely to
influence and support improved health and safety practices and performance. In each case,
documentary evidence and qualitative data obtained from in-depth interviews have been analysed.
These analyses are further supported by a review of the research literature on trends in the structure,
organisation and regulation of work in the sectors and recent evidence concerning supply chain
influences.

Findings confirm the previous propositions with respect to the conditions and contexts governing
positive supply chain effects on health and safety practice. They draw attention to the influence of
health and safety requirements at the procurement stage and in the choice of contractors, as well as to
the role of support, monitoring and surveillance in ensuring compliance with these requirements. At
the same time, they show that supply chain influences on health and safety vary both according to the
business interests of the actors involved and the regulatory contexts in which they work, and that
leverage in supply chain relationships is only one element in a constellation of influences acting in
concert to raise occupational safety and health standards. In particular, there is no evidence in our
study to suggest that such leverage acts effectively without regulation or regulatory inspection.
However, the study does suggest that regulatory strategies need to become more attuned to exploiting
the positive features of supply chain relationships.
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Executive summary

Introduction
This report details the findings of an empirical study into the role of drivers and leverage in supply chains
to support improved health and safety practice. It tests propositions put forward in a previous study by
two of its authors, in which they argued that that supply chain influences on health and safety vary both
according to the business interests of the actors involved and the regulatory contexts in which they are
embedded. Although this earlier review identified both positive and negative supply chain influences, the
present study focuses on exploring circumstances in which the direct effects of supply chain intervention
may support positive practices and outcomes for the health and safety of the workers involved. In this
respect it pays particular attention to the nature of supportive supply chain relations and the role of
monitoring and surveillance in improving supplier health and safety practice. It is not, however, restricted
solely to highly interventionist relations between procurers and their suppliers; it also considers the
possible role of supply chain influences as one element of a constellation of drivers of good practice that
include both business and regulatory factors.

The report presents findings of detailed investigations of how these factors influence organisational and
workplace health and safety management practices and performance in two very different industries:
construction and merchant shipping. These industries were selected because they are high-risk sectors
with significant problems of occupational injury and ill health. They are also in the vanguard of change in
terms of the way work is structured and organised and business undertaken. At the same time, they both
feature prominent examples of the deliberate use of supply chain relations to influence health and safety
management and performance among the business organisations involved. Therefore, they offer good
opportunities to explore the propositions we were seeking to test.

Methods
As a starting point the report presents a review of the relevant literature which updates the earlier review
that led to the present research and focuses more particularly on the two sectors in which its empirical
studies are located. In addition, it gives some special attention to research findings in the food industry,
because this too is a sector in which research has identified a number of cases of both positive and
negative supply chain effects on health and safety practices and performance. The review seeks to
contextualise the empirically based study within existing knowledge concerning how supply chain
relationships can impact on health and safety arrangements and performance. To achieve this, it uses
existing literature to provide an understanding of the wider business processes and dynamics that lie
behind supply chain effects. In doing so, the review identifies a spectrum of supply chain features that
help to predict their influence on practices and outcomes in health and safety among the organisations
involved. At the same time it notes that care needs to be taken not to overly generalise the extent to
which the potential exists for supply relationships to be used positively to influence supplier health and
safety management and performance given how such relationships vary in terms of their nature and, in
particular, with regard to: their length; how far they extend beyond narrow, price-based, economic
transactions to encompass deeper, more relational dynamics potentially based on high levels of mutuality,
collaboration and trust; and the balances of dependency and power they embody. As a result, they must
also be viewed as encompassing considerable variety in terms of both the degree to which they prompt
downward pressures on employment conditions within supplier organisations and the potential which
exists for them to be utilised to support improved health and safety management and performance.

The study investigated the quality of supply chain influences in four different situations, two of which
were in the construction industry and two in the maritime sector. Specifically, it examined the influence
on health and safety practices of supply relations between:

• the developers responsible for the construction of a major sports facility (the Olympic Park) and one
of their principal contractors

• this contractor and its second- and third-level lower-tier contractors and their workers
• the developers in the construction of a major inner city building and infrastructure project and one of

their principal contractors (which was the same company we studied as a principal contractor on the
Olympic Park)

• this contractor and its second- and third-level lower-tier contractors and their workers
• four tanker ship operators, the seafarers employed on eight of their vessels, and the major oil

companies whose products they carried
• a ship management company, the charters and owners of the container ships it managed, the crew of

one of these vessels and the owners of the goods it carried.
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The methods used to undertake these case studies included a review of documentary sources and
in-depth interviews with managers and workers in all of the case studies. The documentation
helped in the understanding of contractual arrangements in place between buyers and suppliers, the
relevant rules and procedures implemented by the organisations studied, and prevailing standards
of health and safety performance. The interviews helped to explore in detail what managers and
workers saw as the significant features of the relations between service suppliers and buyers that
influenced health and safety arrangements, practices and outcomes in the companies in which they
worked or with which they had supply relationships. In addition, the interviews were used to
examine perceptions concerning the effects of other external drivers of occupational safety and
health (OSH) practice, such as experience of regulatory activity and the influence of trade unions
or other actors or procedures in civil society. As well as interviewing participants in the companies
on which the case studies focused, in both sectors key informants representing employer/employee
organisations, trade bodies, trades unions and regulators were also interviewed following
completion of the four cases studies. The purpose of these interviews was to gain further insight
into the generalisability and more general validity of the findings obtained through the case studies. 

We have sought to disguise the identity of all of the organisations and personnel that participated
in the study in order to respect their confidentiality and abide by Cardiff University research ethics
procedures that governed the conduct of the study. The unique position and high profile of the
Olympic Park and the organisations responsible for its development made this impossible, and in
this exceptional instance we obtained their permission to report the case.

Findings
The findings of the research can be separated into three broad areas, each of which is accorded a
chapter in the full report of the study. 

First it was important to provide some contextual background concerning the sectors in which the
case studies are located. For example, the construction industry is a highly fragmented and
structurally challenging sector in which temporary worksites frequently involve large numbers of
organisationally separated contractors working together and in sequence on building projects. The
complex relations thus resulting between clients, designers, contractors and subcontractors present
major challenges for the management of health and safety performance on such sites. Indeed, the
contribution of such challenges to the poor health and safety performance of the sector is the
principal reason for the supply chain orientation of the more recent regulatory provisions on health
and safety management in the industry that apply within the European Union. While small and
micro enterprises dominate the profile of businesses in the industry, there are also some very large
operators engaged in high-profile building projects. During the last decade or so, the health and
safety performance of the industry has been the subject of considerable political and regulatory
attention, much of which has focused on these larger operators who, as a result, have been
encouraged by various approaches to adopt more concerted efforts to find ways to improve health
and safety performance. Among these approaches, procurement and supply chain initiatives have
featured prominently.

The global nature of maritime trade means that much of its activity takes place in situations that
are beyond the reach of conventional national regulatory scrutiny. It is a complex and fragmented
sector. Its vessels and the companies that own or manage them often have distinct features
according to their trade, while the major transformations occurring in the industry in recent
decades have been driven largely by the price and delivery demands of clients worldwide, and have
profoundly affected the nature of ownership and management of shipping, the origins of labour
and its recruitment and management in the sector, as well as ship design and the design and
location of port facilities. Such influences, not surprisingly, have also had a significant impact on
experiences of work and its management in the industry, including that of the management of
health and safety at sea.

Work in both sectors is hazardous and the documented health and safety performance in both is
widely considered to be below what could be regarded as acceptable in terms of the extent of
preventable occupational mortality and morbidity. The management of workplace risks in both
sectors is seen as requiring improvement and is one reason for the level of political and regulatory
scrutiny to which the construction industry has been subject in recent decades. It also encourages
efforts to introduce more globally applicable requirements on systematic health and safety
management in the shipping industry, as well as to raise the profile of regulatory inspection and gain
better international conformity in its delivery. 
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Turning attention to the details of the case studies themselves, the available information on the
documented health and safety performance suggested they were all at the better end of the spectrum
of health and safety performance for their respective industries. This was certainly the case for the
Olympic Park and for the other construction case study, as well as for the principal contractor on
which both these case studies focused. Availability of robust data on health and safety in the two
case studies on shipping was more limited, but the general impression was that the companies on
which we focused were also good performers relative to the average for their trades. 

The supply chains investigated in each of the case studies all demonstrated that requirements of
procurers acted as positive influences on the health and safety practices of downstream suppliers. In
the two case studies in construction, as well as in the case study in the tanker trade in shipping, these
influences were quite strongly interventionist and featured not only the presence of health and safety
requirements in procurement contracts, but also interventions such as certification schemes, training
initiatives and co-ordination activities aimed at providing support to enable suppliers to meet these
requirements, as well as the monitoring and surveillance of supplier OSH performance and practice. 

The situation in the second shipping case study involving the container trade was somewhat
different. Generally in this trade, business relations between customers and the management and
crew of the vessels carrying their goods are unlikely to be characterised by features in which buyers
intervene in the internal management practices of their suppliers. There is no obvious pressure from
the clients whose goods are being shipped for either the ship operator or the ship management
companies to conform to their direct requirements concerning the management of health and safety
on board. Indeed there is rarely evidence of them imposing such requirements. There are two
primary reasons for this. One is that it is not in the clients’ business interests to do so, and the other
is that the structure of the supply chain is too diffuse and the position of the clients whose goods are
being shipped too remote, to allow processes, such as the procurement and monitoring activities
examined in the other case studies, to be used effectively to influence practices on board.

This said, we nevertheless did find supply chain influences at work in the container trade. They
were, for example, evident in the relations between the ship charterers and owners of the vessel on
board which we undertook fieldwork and the ship management company that managed its
operation. There were also references to health and safety standards in the contract between the ship
management company and the charterers procuring its services. There was further evidence that the
companies concerned were aware of the business advantages associated with being able to evidence
good practice in their approaches to health and safety and further awareness that their business
reputations risked damage from exposure of infringements of regulatory standards in this respect.
There was, however, strong evidence in the container trade case study that these pressures worked in
concert with other pressures flowing from the public regulation of shipping that acted to engender a
motivation among businesses to achieve good health and safety standards. 

The second of the chapters addressing the findings of the research presents a detailed account,
based on field observations and interviews with workers, their managers and business clients, as
well as with representatives of peak business organisations, trades unions and regulators, of how
requirements mediated through supply chains influenced perceptions and practices in health and
safety at the workplaces we studied. Looking in greater depth at workers’ and managers’
experiences of the operation of procurement strategies, at certification, training and co-ordination
of activities on construction sites and at the requirements and control of the oil majors in the tanker
trade, it shows how the contractual requirements of procurers are implemented in practice, how
they are perceived by the workers and managers of supplier organisations and the nature and
direction of buyer-supplier relations that influence health and safety practices and outcomes. It
presents a further detailed understanding of perceptions among workers and managers concerning
the role of the monitoring and surveillance they experience in these respects and shows how these
interventionist strategies work towards ensuring compliance with the health and safety requirements
of procurers. While our fourth case study, on the container trade, demonstrated substantial
differences in the degree of procurer intervention experienced by the seafarers and their managers,
their detailed experiences showed supply chain influences – albeit acting in concert with other
external pressures such as those derived from regulatory inspection – to be strong determinants of
compliance behaviour. 

The final chapter returns to the propositions presented by Walters & James in their earlier review. It
examines how they fare in the light of our empirical analysis. It demonstrates that our findings
broadly support the judgement of Walters & James concerning the contexts and conditions of
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supply chain effects. In doing so, it further demonstrates that such effects are neither necessarily
solely vertical within supply chains, nor only in one direction. Thus, we show that in the
construction industry there were substantial horizontal effects observed among organisations
competing for business at the same level and that in this sector, as well as in the container trade in
the maritime sector, there were sometimes upstream as well as downstream influences at work in
some of the supply chains involved.

Conclusions and recommendations
In short, our findings therefore largely endorse the usefulness of the propositions to the
understanding of the wider contexts of supply chain effects. That said, it is perhaps also important
to note that our findings departed somewhat from the propositions in several respects. Two may be
especially significant. One concerns the extent of mutuality and partnership between procurers and
suppliers anticipated in the propositions. Although we found such mutuality and partnership among
some first-tier suppliers and their procurers to be evident in our case studies, what struck us more
forcefully for most of the supply chain relationships, in which leverage on OSH was delivered
through procurement strategies, was the high degree of power imbalance between procurers and
suppliers and the sense that the latter believed they had little choice other than to follow the
requirements of the former if they wished to continue their business relationship. The implications
of this finding for policy should not be overlooked. The second departure from the propositions
concerns the possible negative consequences arising from the interventions in which procurers
exploited this power in the conditions they imposed upon the affairs of their suppliers. These also
should not be ignored. In particular, additional burdens imposed upon lower-tier suppliers to deliver
evidence of compliance with procedures that were merely the requirements of ‘audit trails’ rather
than good OSH practices raises the possibility of them acting to lead indirectly to poorer but
unmonitored health and safety outcomes among workers at these levels. 

A further significant finding that emerges from our case studies and which is especially important
for policy considerations concerns the extent to which leverage in supply chain relationships can be
developed as one element in a constellation of influences acting in concert to raise OSH standards. It
is important to inquire what might be the role of public regulation in this process. There were
indications in the project – especially in the maritime container trade case study, but also evident to
some extent in the other case studies too – that the positive influence of supply chain-driven effects
on health and safety standards may be more widespread than a focus on deliberate direct
interventions suggests. That is, we found that buyers and suppliers in some supply chain relations
which were not especially marked by a high degree of intervention on the part of the buyer,
nevertheless were influenced to support good health and safety practice and performance because
they perceived it to be of relevance to their business interests. In such scenarios – and even where
buyers do not impose inspection and monitoring regimes upon their suppliers to ensure compliance
– there may be opportunities for the further strategic development of public regulation in order to
exploit such perceptions of business criticality in ways that would enhance the health and safety
practices and outcomes for work activity that often lie beyond the reach of conventional regulatory
practice. In other words, there may be further opportunities to extend existing regulatory
interventions that focus on supply chain relationships, such as those in place in construction
internationally as well as nationally in some other sectors such as food, footwear and apparel. To do
so effectively, however, would first require further research to better understand the relationship
between regulation and business criticality in these and other sectors. 

As a point of departure in this respect, it is clear from the present study that, while under certain
conditions supply chain relationships offer opportunities to leverage improvements in OSH
arrangements and standards, they always do so within contexts framed by regulation. There is no
evidence in our study to suggest they act effectively in the absence of, or as substitutes for,
regulation or regulatory inspection. There is instead much food for thought concerning how
regulatory strategies could be more attuned to exploiting the positive features of supply chain
relationships to protect the workers whose health, safety and welfare lie at the end of these chains
and who are increasingly remote from the reach of conventional regulation.

10 Walters, Wadsworth, Sampson and James



1 Introduction and aims of the study

Beginning with some background, this chapter outlines the rationale for conducting the empirical
study presented in the following report. It first presents the theoretical propositions that two of its
authors put forward on the basis of their previous review of existing research on the role of supply
chain relations in influencing health and safety practices and outcomes among the actors involved. It
goes on to outline the aims of the present research in the context of these propositions and concludes
with a brief outline of the structure of the report in which the aims are delivered. 

Some background
In their review of the literature on the influence of supply chain relations on health and safety
management and performance, Walters & James1 developed a number of propositions concerning the
health and safety-related dynamics of supply chains, which they suggested would merit further
empirical exploration. The IOSH Research Committee also indicated that the review of the research
literature examining the relationship between supply chains and health and safety undertaken by
Walters & James would form a useful basis for future empirical research. In this report we present
the findings of such an empirical study. 

Walters & James1 argued that, somewhat in contrast with policy rhetoric, the majority of published
studies show that supply chains frequently generate adverse, rather than beneficial, consequences for
the health and safety of those employed within supplier organisations. Indeed, their review indicated
that only relatively rarely did supply chain management encompass attempts by buyers to influence
health and safety positively. It further suggested that initiatives of this latter type are most likely to
occur where they are seen as supportive of the business interests of buyers and, in particular, when
external economic, social and regulatory pressures serve to engender ‘reputational risks’. In addition,
it appeared that the success of such initiatives was dependent on their inclusion of adequate means
for supervising and controlling supplier compliance with them. 

The theoretical propositions
The propositions that Walters & James developed from their review suggested the following:

• Attention accorded to health and safety-related issues by supply chain buyers varies and reflects
differences in:
• how far the way in which health and safety is managed by suppliers has implications for the 

effective supply of required goods and services to buyers
• the extent to which pressures are exerted by private or public regulation.

• Buyers influence health and safety consequences of supply chains, both directly and indirectly; the
former exert positive effects and the latter exert negative ones.

• Attempts by buyers to influence supplier health and safety management positively will work better
where:
• they are supported by adequate monitoring and penalty regimes
• they occur within a supply relationship which is relatively collaborative and trust-based.

• Collaborative and trust-based relations are more likely to exist where:
• buyers and suppliers have worked together, satisfactorily, for a relatively long period
• the wider institutional context is supportive of them 
• there is some form of regulatory scrutiny in place.

• Buyers’ attempts to influence supplier health and safety management will be less successful where:
• they clash with the business interests of suppliers
• the risks of failing to comply with them are relatively low.

Aims and objectives of the present study
The present research seeks to explore these propositions with detailed investigations of how they
influence organisational and workplace OSH management practices and performance in two very
different industries: construction and merchant shipping. These industries were selected because they
are both high-risk sectors with significant problems of occupational injury and ill health, while they
are also both in the vanguard of change in terms of the way in which work is structured and
organised and business undertaken. At the same time they both feature prominent examples of the

The limits of influence  11



deliberate use of supply chain relations to influence health and safety management and performance
among the business organisations involved and therefore offer good opportunities to explore our
propositions.

In addition to the empirical research undertaken in these two sectors, we also originally planned to
study similarly constructed experiences in food production and processing, a third sector in which,
because of the organisation of its business relationships, we anticipated finding further interesting
experiences in relation to our propositions. Unfortunately, access to food producing and processing
companies proved too difficult for us to be able to undertake sufficiently detailed and relevant
fieldwork in the sector within the timeframe of the project. Instead we diverted resources from this to
more intensive study in the other two sectors and confined our attentions in food production and
processing to a review of previous research on supply chain relations there.

Finally, in terms of testing the propositions from our previous study, a related objective of the present
research is to provide the more comprehensive understanding that our review of previous research
showed to be needed, regarding:

• which types of supply chain are more or less supportive of the effective management of health and
safety within them

• what factors most influence standards of OSH management and performance within such chains
• how far interventions should be legally based and, more generally, best designed and most

effectively implemented.

Structure of the report
In the following chapters we first develop some reflections on the key issues that emerge from the
literature relevant to our propositions in the sectors we have studied (Chapter 2). In Chapter 3 we
outline the methods we have adopted to undertake fieldwork and to collect and analyse qualitative
data. We then present the findings from the case studies we have undertaken in construction and
shipping. This begins in Chapter 4, with a brief review of the sectors and the emergent trends in their
development, health and safety practices and performance and the challenges they present for the
regulation of OSH. Chapter 5 presents an account of the extent to which the evidence of our
empirical research in the construction and merchant shipping sectors contributes to a better
understanding of ways in which supply chain leverage may aid improved OSH performance in
examples drawn from these sectors. Chapter 6 considers the implications of these findings for our
understanding of the role of supply chain leverage in the regulation of health and safety management
more widely. Finally, in Chapter 7 we offer some conclusions that are situated in the wider context of
the previous literature review. To do so, we revisit the propositions developed in the previous review
by Walters & James1 on the contexts and conditions in which supply chain effects are situated, and
examine the extent to which they are supported by the empirical findings presented in the previous
two chapters.
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2 Contextualising the influence of supply chains on
health and safety
This chapter contextualises the current empirically based study within existing knowledge
concerning how supply chain relationships can affect health and safety arrangements and
performance within supplier organisations by drawing on the previous literature review undertaken
by two of the authors.1 In doing so it also seeks more specifically to draw out what is known about
health and safety supply chain effects and influences within the two sectors that form the focus of
the present study, namely construction and shipping. It also reviews research literature on the food
sector as here, too, are found examples of studies demonstrating both positive and negative supply
chain effects on health and safety.

The chapter first explores the evidence concerning the health and safety outcomes flowing from the
dynamics embedded in purchaser–provider relationships. It then moves on to highlight the factors
that are important in influencing these outcomes. The key points arising from these two strands of
analysis are then drawn together in a concluding summary.

The health and safety effects of supply chains
Existing research evidence indicates that the ways in which supply chain relationships affect
experiences within supplier organisations vary considerably as a result of a range of factors, notably
the business rationales and risks underlying them, the balances of interests and power that they
encompass, and the more general form that they take.2–9 It also indicates that these experiences can
be both of a positive and negative nature and that the former are most likely to arise in the context
of particular types of business-to-business relationships. 

In their earlier review of the literature shedding light more specifically on the role of supply chains
in influencing health and safety within supplier organisations, Walters & James similarly found that
these relationships could exert such influence either directly through the proactive interventions of
purchasers or indirectly via (a) the requirements that purchasers impose in relation to such matters
as price, cost, quality, demand responsiveness and just-in-time delivery and (b) management
disorganisation arising in situations of ‘on-site’ or ‘co-location’ outsourcing. 

The direct influence of supply chains
At the policy level in the UK, both government and the Health and Safety Executive (HSE) have
drawn attention to the positive role that supply chain management could play in improving
standards of health and safety in the British economy, and have actively encouraged organisations to
take it more seriously. This encouragement has, however, been pursued via voluntary exhortation
rather than legislative action. For example, in its ‘flagship’ guidance on health and safety
management the HSE argues that organisations will want to improve their OSH management
systems as a consequence of pressure from suppliers or customers, and that accidents and ill health
disrupt delivery in supply chains and therefore harm profitability.10 Similarly, a Health and Safety
Commission (HSC) source suggests that good health and safety standards in the supply chain are
important because they ensure quality, value, competence and reputation, and claims that they are in
the interests of all the organisations involved in supply chain relationships.11 Moreover, an action
point in an earlier joint government–HSC health and safety strategy document committed the HSC
to advising ministers on ‘how the principles of good management promoted by the Construction
(Design and Management) Regulations approach can be encouraged in other key sectors’; although
ultimately it was concluded that further use of the law to regulate contractual chains was
unnecessary.12,13

In a similar vein, in the health and safety practitioner literature the business benefits of adopting
such an approach have been aired frequently.14–21 These benefits include enhanced corporate
reputation, the minimisation of reputational risk, greater efficiency and quality flowing from less
disruption due to accidents and worker absence through ill health and injury, and better
management more generally within supplier organisations.

Against this backdrop, there is evidence that at times attempts are made by the purchasers of goods
and services to influence health and safety within supply organisations. This evidence further
suggests that such attempts take three main forms.2 First, the utilisation by ‘purchasers’ of
procurement strategies under which health and safety standards are used as a basis for selecting
contractors; in some cases, these are extended to the imposition of requirements relating to the

The limits of influence  13



general management of health and safety by suppliers, such as the carrying out of risk assessments
and communication within multi-contractor/subcontractor work sites. Second, industry level
certification schemes aimed at ensuring the competencies of contracting organisations and those
working for them. These are often used as the measures of standards that procurers require
suppliers to demonstrate in the delivery of their operations. Third, there are ‘product-related
initiatives’ focused around the supply of materials for use at the workplace that are undertaken by
trade and industry bodies, as well as individual supplier organisations.

Furthermore, there is evidence that each of these strategies has been used in the construction
industry, both domestically and internationally, and that they can yield positive results. For
example, with regard to the building of the major land works supporting the land/sea link
between Denmark and southern Sweden in the 1990s, evidence showed that initiatives on health
and safety requirements in procurement helped to reduce the incidence of occupational
accidents.22 In a similar vein, controls on subcontracting adopted by Renault in building a new
industrial plant in France in the 1990s were found to have achieved a much-improved accident
frequency rate when compared to the French construction industry as a whole, and to have also
led to an impressive safety performance during the construction of Heathrow Airport’s Terminal
5.22,23

Industry level certification schemes also exist in the UK construction industry, the most significant
of these being the safety passport system developed by the Client Contractor National Safety
Group in the 1990s that is used in the construction engineering industry and the parallel, and
more widely applicable, Construction Skills Certification Scheme (CSCS). In the case of both of
these schemes, claims have been made that they have contributed to higher standards of health
and safety performance, although the evidence to support these claims is far from conclusive,
comprising for the most part anecdotal opinions supplied by either their users or deliverers.24,25

Meanwhile, internationally, a number of examples can be identified of trade or industry bodies
undertaking product-related initiatives designed to support the better management of health and
safety that are of clear relevance to construction. The European Tool Hire Trade Association, for
example, has developed a standard for health and safety and customer service that is aimed at
supporting the safe use of equipment by construction companies.26 How far the standard has
achieved this aim is, however, also unclear.

Similarly, there is some evidence to indicate that supply chain procurement strategies are used in
the food production and processing sector. Most large supermarkets have, for example, signed up
to the Ethical Trading Initiative base code and the Gangmasters Licensing Authority’s
Supermarket and Suppliers Protocol, both of which detail minimum health and safety standards,
while also possessing associated internal codes of practice and the like.27,28 Hard evidence
regarding the success of such strategies in improving supplier health and safety standards is,
however, again lacking. Furthermore, this lack of evidence exists alongside findings which indicate
that supermarkets vary considerably in terms of how far they seek to encourage fair and ethical
employment practices among their suppliers and others, highlighting problems in some cases with
regard to the effectiveness of the auditing arrangements they use to monitor the behaviour of
suppliers.29 The second of these observations serves to highlight a more general issue that has
emerged in relation to ethical trading initiatives, namely the need for compliance with them to be
rigorously monitored and enforced. Existing evidence points to the fact that in the absence of
such monitoring and enforcement, compliance is likely to prove problematic.30,31

Supply chain procurement strategies are similarly much in evidence in the oil and chemical tanker
trade in the maritime industry, although far less obviously so in other parts of the sector. The
maritime industry is itself particularly challenging for regulating health and safety standards due
to a host of reasons that we detail in the following pages, and it therefore presents an interesting
scenario in which to explore ways of enhancing regulation. Supply chain leverage may present one
such opportunity.

The indirect influence of supply chains
In contrast to the limited evidence available as to how supply chains have been used by
purchasers to improve the health and safety performance of suppliers, their indirect effects on
health and safety are rather better evidenced. Furthermore, this latter evidence paints a generally
negative picture of their health and safety implications.

These negative outcomes have been identified as flowing from a number of sources, most notably:
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• problems which arise with regard to the co-ordination of health and safety management in
situations where subcontractor and temporary staff work in physical proximity to in-house
personnel

• cost and price pressures that limit the ability of suppliers to invest in preventive health and safety
measures

• reforms to employment regimes engendered by contractual pressures that act to increase health
and safety risks.

A number of studies and official inquiries into the causes of injuries and disasters in chemical plants
and in the offshore oil and rail industries have, for example, drawn attention to the difficulties that
can arise with regard to the adequate management and control of workers employed by
subcontractors.32–36 A case in point here is the commission of inquiry established by the French
National Assembly to investigate the September 2001 explosion at the AZF chemical factory in
Toulouse (which killed 30 people including 21 workers, 13 of whom worked for subcontractors). The
commission of inquiry determined that problems with contractor safety management constituted a
critical factor in the incident and recommended a ban on multi-tiered subcontracting on so-called
Seveso sites.37

Other studies have reported similar findings in relation to temporary employment.38,39 A British study
in 2000, for example, revealed that around half of the recruitment agencies surveyed did not have
measures in place to ensure that they were fulfilling their legal obligations and that there was a
widespread lack of awareness among agencies and host employers that responsibility for health and
safety is, under current law, a shared one. It further found that agencies were frequently unaware
whether host employers carried out risk assessments, and that the exchange of health and safety
information between agencies and host employers was often poor.40 More generally, a Parliamentary
inquiry in the Australian state of Victoria,41 concluded that the use of ‘labour hire arrangements’ can
complicate the co-ordination of work processes, including occupational health and safety standards,
and that weak lines of communication between labour hire workers and agencies, and host employers
and employees, can lead to the obfuscation of occupational health and safety responsibilities. In
addition, it noted how the cost-sensitive nature of the labour hire industry could lead agencies to
compromises or even non-compliance with OSH duties in relation to such matters as induction
training and risk assessment.

Meanwhile, international research evidence on the OSH effects of outsourcing has produced
remarkably consistent findings. For example, a 2008 review of 25 such studies found poorer OSH
outcomes evidenced in all but two of them.42 Another review, focusing on the consequences for health
and safety of the increased importance of supply chains in modern business practices, also found that
a large majority of the studies it included identified poorer OSH management and outcomes as a
result of outsourcing.43

More specifically, these reviews reveal a considerable body of evidence showing that the types of
work changes commonly resulting from supply chain pressures are linked to a variety of adverse
health and health-related outcomes including increased incidence of cardiovascular disease, burnout
and depression,44,45 as well as to poorer workplace safety outcomes.46–50 Thus, changes where such
linkages have been identified include greater job insecurity, poorer pay, lowered access to training
among precarious workers, and less control over working time,51–56 while the reasons identified for
them have included competitive pressures on subcontractors (resulting in corner-cutting, work
intensification and excessive hours), and disorganisation (leading to, for example, more attenuated
control systems in the workplace, under-resourced operators and undermined regulatory control).57,58

Indeed, on the basis of an Australian investigation of the experiences of those working under
subcontract/outsourcing arrangements in four sectors (childcare, hospitality, transport and building),
the researchers involved reached the conclusion that they were associated with increased economic
competition, as well as work disorganisation, regulatory failure and a divided workforce, and that in
‘any organisation where outsourcing has become common, OHS standards deteriorate’.58

There is also clear evidence of such adverse supply chain outcomes in the construction, food
processing and maritime industries. In the case of construction, numerous studies have identified the
widespread use of subcontracting and its often poor management as important contributors to the
occurrence of accidents and associated injuries in the industry. In particular, financial and time
pressures impinging on subcontractors, the lower levels of supervision and training provided to
subcontractor personnel, as well as poor levels of communication with them and the problems of co-
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ordinating the activities of subcontractors, have all been highlighted as important factors adversely
affecting health and safety management on construction sites.57,59–61

Studies undertaken in the food production and processing sector also amply demonstrate how the
dynamics of supply chains act to create working environments within supplier organisations that
engender risks to worker health and safety.62–64 They have, for example, revealed how supply chain
relationships between supermarkets and their suppliers can lead to increased casualisation and agency
working, unstable patterns of work and working time and work intensification, with one study
concluding that:65

… supermarkets add to the difficulties of managing health and safety as cost pressures and
delivery requirements push companies towards using agency workers, increasing the pace of work
and utilizing long working hours.

A recent study undertaken by the Equality and Human Rights Commission on recruitment and
employment in the meat and poultry processing sector serves to reinforce such conclusions.29 In
finding evidence of the widespread poor treatment of agency workers, including in respect of health
and safety, it found that the main reason for the use of such agency workers was to meet the demands
of supermarkets. It went on to observe how a number of agencies felt that current profit margins did
not allow for compliance with labour laws because of supermarkets ‘driving their prices’ and more
generally noted that some of them thought ‘the downward price pressures exerted by supermarkets
and the way they went about ordering products from suppliers brought about conditions that
supported unethical traders’.

Very similar dynamics and outcomes, in turn, emerge from research evidence shedding light on the
way in which supply chains impact on the work experiences of seafarers. This evidence shows how
the modern logistics of global supply chains have involved the employment of smaller crews, the use
of faster ships and the redesign (and relocation) of ports to achieve shorter times spent on loading
and unloading.66,67 It further highlights how these changes have prompted drives towards work
intensification among a category of workers whose working conditions were already marked by long
working hours, shift work, intensive work patterns and serious physical hazards,68,69 and among
whom occupational mortality and morbidity rates are one of the highest for all occupations. In
addition, clear evidence exists of a range of adverse work-related psycho-social health effects.70,71

Explaining health and safety supply chain effects
The wider literature on the employment effects of outsourcing within supplier organisations indicates
that they are intimately connected to the nature of supply relationships. It follows that to understand
the effects of supply chains on health and safety, attention needs to be paid to how they are shaped
by the nature of such relationships and the factors that influence those that develop in particular
cases.

Forms of supply chain relationships
It has long been recognised that supply chain relationships can vary in terms of their nature.72 For
example, Powell has drawn a distinction between two forms of externalisation, or contractualisation
– ‘market’ and ‘network’ – and goes on to identify differences between them in terms of three sets of
characteristics: the normative basis of compliance/co-operation; the primary means of inter-
organisational communication used; and the methods adopted to resolve conflicts.73 Other writers
have drawn similar distinctions, although the terms used to describe the two categories identified
have varied. For example, labels used to describe the second of the types of external relationship
described by Powell include ‘quasi-firm’,74 ‘relational contracting’,75 ‘dynamic network’,76 and
‘obligational contractual relations’.77

Perhaps the most widely used of these categorisations is that developed by Sako in an analysis aimed
at shedding light on the relative competitiveness of Japanese and British manufacturing industries.77 In
this she juxtaposes the above-mentioned ‘obligational contractual relations’ (OCR) with ‘arms-length
relations’ (ACR) as a means of establishing ‘the ends of a multi-dimensional spectrum of possible
trading relationships’ that can exist between manufacturing buyers and suppliers. In doing so she
views obligational relationships as being characterised by relatively lengthy and ongoing links, a
substantial degree of mutual dependence and therefore a high degree of risk (and power) sharing, an
emphasis on objectives that extend beyond issues of cost to embody a substantial focus on quality
and innovation, and the presence of trust-based relationships which are in turn supportive of, and
exist alongside, open communications and joint problem-solving behaviour. Meanwhile, transactional
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relationships are seen to embody characteristics that effectively represent the mirror image of
collaborative ones in that they are seen to be relatively short-term, to place a heavy emphasis on cost
competitiveness, and to be less marked by trust-based relationships, power sharing, mutual
dependence and joint problem-solving. 

For Sako, the ACR and OCR contracting models lie at each end of a spectrum of trading
relationships. A number of other analysts have effectively echoed this point concerning the way in
which supply chain relationships take ‘intermediate forms’. Adler, for example, has argued that all
such relations can potentially embody elements of ‘hierarchy’, ‘trust’ and ‘market’ and that the central
difference between them consequently resides in the different reliance placed on them.78 At the same
time, however, Adler further argues that while all three of these elements might be present in a
particular inter-firm relationship, it needs to be recognised that within a capitalist society they operate
‘under the overall predominance of the market’. 

The upshot of such analyses is, therefore, that supply chain relationships vary considerably in terms
of the extent to which they are of a trust-based and collaborative character and hence encompass co-
operative (partnership) joint working, rather than more ‘arms-length’ and transactional relations. It
follows from this that, from the perspective of health and safety, they are also likely to vary
considerably with regard to how far they:

• encompass relational exchanges that extend beyond the merely transactional, and relatively
distant, ordering of goods and services and hence potentially involve attempts to influence how
health and safety is managed within supplier organisations

• embody a focus on cost minimisation and the imposition of delivery and other requirements that
can engender the types of adverse indirect health and safety effects detailed above.

The determinants of supply chain relationships
A range of factors have been identified as shaping the nature and dynamics of supply chain
relationships. In what follows the main factors are discussed through an exploration of three issues:

• the institutional context within which relations are established 
• the outsourcing objectives of buyers
• the extent of mutuality that exists between the risks and interests of buyers and suppliers.

Institutional context
A number of pieces of research have identified that the wider institutional context within which
supply chain relationships are established can exert an important influence over their nature. In doing
so, this research has indicated that such contexts can differ in the extent to which they act to facilitate
the establishment of collaborative, as opposed to more adversarial, relations between buyers and
suppliers. 

In an analysis of how ‘institutionalised rule systems, particularly of technical standards’ affect
supplier relations in the British and German mining machinery and kitchen furniture industries, for
example, Lane found that marked national differences existed in these systems which had significant
implications for the relationships established between buyers and suppliers.79,80 In particular, she
concluded that a number of aspects of the German institutional context served to support longer-term
and closer relations between customers and suppliers, notably by easing the drawing up and
interpretation of contracts and, more generally, reducing opportunism and risk among contracting
parties. These aspects included the much more extensive use of industry technical standards, the
creation of such standards, as well as rules on the ‘standardisation of business terms in contractual
relations’ and ‘market conduct’ by trade associations to which all but the smallest firms belong, the
degree to which this membership of associations supports contacts between firms, and the presence of
a system of contract law which affords greater protection ‘to the weaker party’.79

In a similar vein, Sako’s77 study of the comparative competitiveness of the Japanese and British
manufacturing industries, referred to above, also highlights that a number of features of the
historical, cultural, financial and employment relations contexts of buyer and supplier relations in
Japan serve to better support OCR-type relationships. For example, attention is drawn to how the
Japanese legal framework not only insists on the exchange of written contracts intended to provide
legal protection to weaker contracting parties, but also appeals to the reputation effect and moral
responsibility of stronger parties to prevent them from abusing their market power, and offers
informal dispute resolution services to facilitate the sustenance of trust relations. Indeed, because of



such differences, Sako concludes, perhaps somewhat controversially and pessimistically, that ‘it would
be neither feasible nor desirable to adopt OCR-type supplier relations in Britain’. 

Such studies therefore point to the fact that supply chain relationships are shaped not only by the
narrow interests and exchanges between supply chain buyers and suppliers but also by the wider
institutional context within which they operate. Developments in sectors which are the focus of
interest in the current study add weight to this point.

In construction, the Construction (Design and Management) Regulations (CDM) 2007 not only
provide clients with legally based encouragement to influence health and safety management within
suppliers, but also appear to have met with some, albeit qualified, success in this regard.81,82

Meanwhile, with regard to the positive examples of major construction projects mentioned earlier, it
can be noted that, because of their size, prominence and degree of risk, all of them were the subject of
close scrutiny from regulatory inspection. In addition, their high profile and the major contractors
involved provided opportunities for inspectors to exert influence on the design, management and
execution of the activities involved, not least because of the reputational risks they encompassed. The
available evidence suggests that these features helped ensure appropriate leadership and commitment
from both clients and contractors as well as increased will and capacity on their part to monitor and
audit compliance with OSH management standards. This also means, however, that the projects
concerned should be viewed as exceptional in terms of the context within which they were
undertaken. This is particularly so when it is borne in mind that, as shown in Chapter 4, the
construction industry is dominated by small and micro enterprises, with around 80 per cent of
employment within it being based in firms employing fewer than 250 people. Thus, in terms of
composition, much of the industry cannot be viewed as operating in institutional contexts marked by
high levels of regulatory attention and reputational risk. It is therefore unsurprising that one study on
the influence of the CDM Regulations on the procurement and management of small building work
suggested that they ‘left ambiguities, primarily through specified exclusions to application, through
which health and safety responsibilities may be downplayed or even simply disregarded’.83

Meanwhile, there would seem little doubt that the activities of the Ethical Trading Initiative and the
Gangmasters Licensing Authority, notably the latter’s protocol on supermarkets and suppliers, have
both served to raise the profile and importance of supply chain management issues in the food
production and processing sector. Indeed, more widely, the extensive literature on global supply
chains84–88 highlights how it has been the involvement of a range of actors, including social interest
groups, trades unions and non-governmental organisations beyond the immediate supply relationship,
that has acted to prompt and sustain initiatives to improve conditions for vulnerable workers at the
end of such chains. Of particular note for present purposes is the fact that in the global food, garment
and footwear industries, the business case for supply chain controls to improve health and safety
conditions in the supplying farms and factories of the southern hemisphere has not been made
directly from the improvement of the health of the workers concerned, or even from the possible
increased efficiency and quality arising from this improvement. Rather, it has been made from the
potential for improvement in the public image of the client and the consequent selling potential of its
‘labels’ in northern hemisphere markets, which otherwise might be threatened by bad publicity
associated with the exposure by such actors of poor labour conditions in its supply chains. 

The available evidence on the construction and food production and processing sectors consequently
suggests that attempts to utilise supply chains positively to influence the employment conditions of
workers have, for the most part, not emerged spontaneously from a narrow consideration of business
interests and objectives. Instead, such attempts have been intimately connected to the way in which
perceptions of these interests and objectives have been re-shaped by a range of external pressures, or
drivers, which serve to increase the business risks associated with the operation of supply chains in
both domestic and international contexts; pressures that have arisen not just as a result of legislative
requirements and the actions of regulatory agencies, although these have played a role, but also from
the activities of other groups and bodies in civil society.

A similar picture can be seen, albeit more indirectly, to emerge in relation to the maritime industry.
Thus, the increased usage by ship owners of ‘flags of convenience’, as again noted in Chapter 4, can
be seen to have occurred as a result of a desire on their part to register vessels in national
jurisdictions marked by lower regulatory employment standards. Similarly, the increased reliance they
have placed on the use of labour from developing economies has also reflected a cost-reduction logic
and has evolved alongside evidence indicating that non-compliance with employment standards is far
from uncommon in an industry where obvious difficulties exist with regard to regulating the
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employment conditions of seafarers while at sea. As a result, the industry as a whole cannot be seen to
be fundamentally shaped by the presence of strong institutional pressures to utilise supply chains to
enhance labour standards. Yet, as explained in Chapter 4, there do seem good grounds for believing that
examples of such pressures are likely to exist in the oil and chemical tanker trade because of the
reputational risks faced by major chemical and oil companies flowing from civil society groups, most
notably in relation to environmental protection.

The objectives of supply chain buyers
A substantial body of literature exists on the considerations that have informed the growing reliance on
the outsourcing of the supply of goods and services.89–95 In general this indicates that the growth of
outsourcing has been centrally driven by rational business logics which view outsourcing as contributing
to improved competitiveness and financial performance through such means as cost reductions,
enhanced production and service efficiency and quality and the transference of business risks onto
others, be these the suppliers of products, services or labour, or the workers engaged in the relevant
work activities. 

Existing survey evidence supports the view that a number of different motivations inform the use of
outsourcing. In the 2004 Workplace Employment Relations Survey, for example, when managers were
asked why services had been outsourced, the most common responses given were to achieve cost savings
(47 per cent), to gain an improved service (43 per cent), to achieve a greater ‘focus on core business
activities’ (30 per cent) and to ‘acquire greater flexibility’ (10 per cent).96 It would further seem, on the
basis of existing evidence, that such factors are frequently interrelated.97 Thus, in a manufacturing-based
study undertaken in the USA, Harrison & Kelley found that the three main reasons for outsourcing
were ‘capacity constraints limiting expansion’, ‘access to specialised skills and tools not available at the
plant’ and ‘cost cutting’.98 However, they further found that these motivations were not necessarily
mutually exclusive, as the following quote illustrates:98

… even where managers do cite cost-cutting as a rationale, it is rarely separable from the motivation
to transcend perceived capacity constraints. In more than three out of four cases where labor costs
were important to the decision to subcontract, a capacity or technology constraint was also reported
by management to at least temporarily limit expansion at the plant.

It is further clear that the objectives of buyers do have potentially important implications for the type of
relations they seek to, and do, establish with suppliers. In one study, for example, Cousins & Lawson
found that the adoption by buyers of a ‘leverage sourcing strategy’ (that is one which attempts to gain
access to a cost or price advantage in relation to the purchase of items that, while of strategic
importance, have little supply risk) was not statistically related to collaborative supply chain relations.99

In contrast, such relations were found to be statistically associated with the adoption of a ‘critical
sourcing strategy’ in respect of ‘scarce and/or high-valued items that have a high profit impact and high
supply risk’. 

A linkage between the scope and intensity of buyer–supplier interactions and relations has also been
found in a number of other studies. For example, in a survey of manufacturing organisations
undertaken by Heide & John, the existence of ‘joint action’ between buyers and suppliers, and
‘verification efforts’ by the former, were associated with the percentage of end product value accounted
for by the component being supplied, an inability to forecast technical requirements accurately, and the
existence of difficulty in measuring supplier compliance with expected outputs.100 

Given these differing motivations, and in particular the fact that a reduction in labour costs is not
necessarily a prime motivator, it cannot be straightforwardly assumed that outsourcing necessarily has
adverse implications for health and safety standards among supply chain providers. It would, however,
seem reasonable to conclude that proactive attempts on the part of buyers to protect and enhance such
standards are likely to be most common where the issue is viewed as being intimately connected to the
business objectives underlying their outsourcing strategies and policies – for example, when good
standards of health and safety are considered to play a potentially important role in ensuring that
outsourced goods and services are provided reliably and to an appropriate standard. In addition, the
fact that a desire to reduce costs can potentially exist alongside other more ‘qualitative’ objectives also
suggests that proactive (positive) action of this type can exist alongside price-based pressures which at
the same time act to challenge existing standards of health and safety within supplier organisations. 

The observations made in the preceding section regarding the role of reputation risks in prompting some
purchasers to take an active interest in how health and safety is managed by their suppliers in the



construction, food production and maritime industries can be seen to fit well with the suggestion that
considerations of business criticality are important in influencing supply chain strategies. In addition,
existing knowledge relating to the first two of these sectors adds further weight to the view that such
an interest can exist alongside contradictory pressures that are more problematic in OSH terms.

With regard to the procurement of contractors in construction, for example, there is some evidence
pointing to the fact that health and safety, along with issues relating to financial soundness, technical
ability, and management capability, are the most common issues considered by procurers during the
pre-qualification and bid processes.101,102 In general, however, the available evidence suggests that
while contractor experience, quality record and reputation are the most influential criteria for
selecting contractors at the pre-qualification stage, tender price exerts the most significant influence
over the eventual subcontract award. These findings therefore further point to the need to take care
not to extrapolate too widely from the positive supply chain effects found in the case of some large-
scale construction projects, since they arguably imply that, in the absence of strong countervailing
forces pushing in the opposite direction, health and safety considerations often play a relatively junior
role in subcontracting decisions within construction.

Turning to the food production and processing sector, research also indicates that health and safety,
while being an issue of interest to some procurers, may also be ‘trumped’ by other more business-
critical considerations. Supermarkets, for example, have been found to pay more attention to food
hygiene rather than OSH issues when auditing suppliers.65 Furthermore, pressures on suppliers to
manage health and safety effectively have been found to exist alongside strong downward cost
pressures that serve to encourage suppliers to develop employment regimes which generate the types
of adverse, indirect health and safety outcomes detailed earlier.29

Taken together, such findings therefore point to the fact that in both the construction and food
production and processing industries, proactive supply chain actions on the part of purchasers in
respect of health and safety do not necessarily say much about the priority accorded to the issue
relative to other business considerations. They also reinforce the point that any benefits of such
proactive actions can potentially be outweighed by the negative health and safety effects flowing from
the need on the part of suppliers to operate employment regimes compatible with the downward cost
pressures exerted by purchasers.

Mutuality of buyer and supplier interests
The responsiveness of suppliers to the demands of buyers, both at the pre-contractual stage and
subsequently, cannot be sensibly considered in isolation from the implications that these demands
have for their own business interests. In line with this point, the balance of dependency between
buyers and sellers has been particularly identified as exerting an important influence over the
relationships established between them.

A fear of too great a dependency may lead suppliers to resist an over-close involvement with buyers.
On the other hand, the existence of a high degree of such dependency may lead to willing compliance
with buyer demands. In a similar vein, a low level of supplier dependency can lead them to resist to
some extent the demands made by buyers. For example, a failure of a security contractor to respond
to a request to provide health and safety training for emergency procedures noted in one study was
observed to reflect the fact that the contract concerned ‘was not important to the overall success of its
business’.8 Meanwhile, where suppliers constitute an important source of specialist expertise/
knowledge, then buyers may be in a position of relatively high dependency, with the result that they
may not be well placed to gain a substantial degree of influence over the supply relationships
established.3

The balance of dependency between buyers and suppliers can consequently serve significantly to
shape the nature and dynamics of immediate supply chain relationships by having important
implications for the distribution of power and risk within supply chains.103 As a result, it can
influence such matters as how far suppliers (rather than buyers) shape the terms on which they
undertake work and the degree to which they are willing to take heed of, and comply with, buyer
requirements. It can also exert an important influence over the scope that exists to establish
collaborative, partnership-based relations. 

Against this backcloth, within the food production and processing sector existing research clearly
indicates that large supermarket chains often occupy a relatively powerful position vis-à-vis their
suppliers and hence have a potential capacity to influence their health and safety policies and
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practices, as well as their wider employment arrangements. Indeed, evidence relating to supermarket-
supplier relationships more generally strongly reinforces this. In 2000, for example, the Competition
Commission found that certain practices of large supermarkets in relation to their suppliers ‘were
operating against the public interest’; a conclusion that led to the establishment of a Supermarkets
Code of Practice covering such issues as standard terms of business, prices and payments, and
consumer complaints.104 Subsequently, in 2006, the Commission undertook another investigation, the
findings of which led it to conclude that a number of problematic behaviours on the part of
supermarkets would, if left unchecked, reduce suppliers’ ability and incentive to invest and innovate –
which in turn could act to the consumers’ detriment.105 In addition, in the light of its findings, the
Commission set up a new statutory code, the Groceries Supply Code of Practice, covering all large
retailers with a turnover of more than £1 billion. It unsuccessfully sought the agreement of large
retailers to establish an Ombudsman to monitor and enforce compliance with the code; a failure that
has resulted in the present government committing itself to introducing, through legislation, a
Groceries Code Adjudicator.106

Furthermore, there are good grounds for believing that large construction clients and companies often
occupy a similarly powerful supply chain position. The examples of the successful management of
health and safety in large-scale construction projects mentioned earlier point in this direction. The
composition of the industry similarly does so given that, as highlighted in Chapter 4, while the vast
majority of firms in it employ fewer than 10 workers, a quarter of the industry’s output is generated by
fewer than 125 large companies which each employ 600 or more people.

As to the maritime industry, the situation is less clear. However, given estimates indicating that
multinationals are responsible for around 70 per cent of world trade, there would seem to be good
grounds for suggesting that such corporations will often be in a position potentially to influence the
health and safety arrangements of ship operators based on what is a highly competitive industry
marked by an excess of capacity. 

Conclusions
Overall, then, the existing evidence lends support to the propositions advanced by Walters & James,1

summarised in the Introduction to this report (see Chapter 1).

It indicates that a combination of managerial disorganisation arising from outsourcing and associated
commercial pressures within supply chains can generate adverse health and safety outcomes in supplier
organisations. Such outcomes encompass higher rates of worker injury and a range of negative
occupational health outcomes prompted by commercially driven work re-organisation that gives rise to
greater job insecurity, work intensification, less control over working time and poorer pay.

Paradoxically, these situations occur against the background of a growing interest among policy
makers and practitioners in the role that powerful supply chain actors can potentially play in
improving supplier health and safety management and performance. On the basis of existing evidence,
it would seem that such potential does indeed exist to utilise supply chains in this way. At the same
time, however, while a range of attempts to so use them can be identified, their detailed nature, how
far they have been successful and what factors influence their impact, for the most part remain unclear. 

More generally, it seems that care needs to be taken not overly to generalise either the extent to which
supply relationships generate adverse health and safety outcomes or the potential that exists for them
to be used positively to influence supplier health and safety management and performance. Thus, as
has been seen in the existing literature, such relationships vary considerably in terms of their nature
and, in particular, with regard to their length; how far they extend beyond narrow, price-based,
economic transactions to encompass deeper, more relational dynamics potentially based on high levels
of mutuality, collaboration and trust; and the balances of dependency and power they embody. As a
result, they must also be viewed as encompassing considerable variety in terms of both the degree to
which they prompt downward pressures on employment conditions within supplier organisations and
the potential which exists for them to be used to support improved health and safety management and
performance. Indeed, it is clear that such pressures can potentially exist alongside purchasers’ attempts
to influence positively how health and safety is managed by their suppliers – a combination that raises
the possibility that in some cases purchaser–supplier relationships may simultaneously generate adverse
occupational health outcomes, while also apparently acting to improve the management of safety. It
was to explore the dynamics of some of these issues, in situations in which it is likely that positive
supply chain pressures to improve health and safety practice among suppliers are operational, that the
case studies reported in the following sections were undertaken. 
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It is further clear that how purchaser–supplier relationships impact on supplier health and safety and
the willingness of purchasers proactively to seek to influence it are both intimately connected to the
business interests and distribution of power embedded within them, and the wider institutional
context within which they are established. The available evidence indicates, for example, that the
importance of non-price objectives relating to such matters as quality and the gaining of access to
specialist skills that are important to purchasers, as well as the complexity of the goods and services
to be supplied and their business criticality, are all factors exerting an important potential influence
over the willingness of buyers to intervene to influence the internal operations of suppliers.

All this said, previous literature when considered as a whole suggests that only in relatively narrowly
defined circumstances will market-based business motivations alone serve to encourage the proactive
use of supply chains to improve health and safety standards within their suppliers. Indeed, it points to
the fact that such interventions on the part of purchasers are most likely to occur in the face of non-
market external pressures stemming from such sources as relevant legislative requirements and
liabilities, meaningful scrutiny from inspection agencies and, as the examples provided relating to
global supply chain developments demonstrate, action from civil society groups and agencies that give
rise to reputational risks. The extent to which we have found this to be the case in the situations we
have studied is also explored in subsequent chapters.

It is additionally clear that such general observations about the role of supply chains in influencing
health and safety management and performance in supplier organisations would seem generally
applicable to the two sectors, construction and shipping, which are the specific focus of this study, as
well as to food processing and production. It is clear, for example, from the evidence reviewed that in
each of them there are grounds for believing that negative, indirect supply chain effects are apparent.
It is also clear that such chains are at times used by large, powerful purchasers to influence positively
and directly how health and safety is managed by their suppliers, with some limited evidence pointing
to the utility of this usage.

Furthermore, there would seem to be grounds for concluding that such attempts positively to
influence supplier health and safety arrangements arise as a result of the presence of a combination of
business considerations and surrounding institutional contexts that act to encourage their
development. It also seems that they can exist alongside the presence of downward cost pressures that
have the potential to affect adversely the working conditions of those working in supplier
organisations.

The fact remains, however, that, as is the case more widely, existing evidence does not provide a
sound and detailed understanding of the factors that influence the development of such proactive
initiatives aimed at influencing health and safety within supplying organisations, the extent to which
they are successful and the conditions under which they do generate beneficial outcomes. In the
following chapters we hope to go some way towards remedying this lack of understanding through a
detailed examination of several examples of potentially positive supply chain influences on OSH
management among suppliers. 
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3 Methods
In this research a mix of methods was used to investigate propositions derived from a previous
extensive review of the literature on supply chain relations and health and safety management and
performance (summarised in Chapter 1).1 This section first presents a brief account of the research
design, with some caveats concerning the limitations of the methodological approach adopted in the
field. This is followed by an outline of the four situations in which supply chain effects of
organisational arrangements for health and safety were examined, the aims of the research approach
in each case and the methods used to collect and analyse our data. Finally, a brief account is
presented of the methods used in the stakeholder interviews also undertaken in the fieldwork in order
to develop some broader perspectives on the findings.

Research design
The primary aim of the research was to deliver a detailed, empirical study of supply chain
relationships and the factors that influence the presence, and outcomes, of attempts to use them as
leverage to shape positively the way in which health and safety is managed by suppliers. Within this
overall aim, the study’s objective was to test the propositions (see Chapter 1) derived from our
previous study1 relating to the sources of such influence, with a view to identifying the extent of their
validity and exploring any further avenues of influence.

Given the intention that the study make a contribution to future policy debates on both the
management and regulation of such supply chain relations and their influence on OSH, it was further
important for attention to be focused on the supply chain relations likely to generate lessons that can
contribute to the development of initiatives with potentially significant health and safety benefits.
This consideration, in turn, led us to wish to investigate supply chains involved in sectors where there
were relatively high-risk work activities. In designing the research, therefore, two such sectors were
selected: construction and the maritime industry, in which injury and fatality rates are a cause of
widespread concern. They are also sectors which, because of structural and organisational features of
the employment and business relations within them, are unusually difficult to reach with conventional
approaches to regulatory inspection. Moreover, they are sectors exhibiting marked differences in
relation to the types of supply chain characteristics commonly found within them.

In order to explore further possible differences in the effects of supply chain relations and to address
the propositions outlined in the Introduction, we chose to examine two sets of supply chain
relationships in each of the two sectors. As a result, the study supports both ‘within sector’ and ‘cross
sector’ comparisons, allowing for insights not only into the influences exerted on the structure and
dynamics of supply chains by sectoral-level factors such as the nature of product market competition,
surrounding regulatory arrangements and labour market conditions, but also those stemming from
variations in management attitudes, strategies and policies. 

The primary focus of the fieldwork within each of the four sectoral-based studies was on the in-depth
study of relationships between those at the head of supply chains and their ‘first tier’ suppliers. This
decision reflected four considerations. First, a recognition, amply supported in our earlier conducted
literature review,1 that an adequate understanding of the ‘how’ and ‘why’ of supply chain operation
cannot be gained unless such chains are investigated in a detailed and contextualised way. Second, as
this literature review also highlighted, that it is the behaviour of those at the ‘head of supply chains’
that typically exerts the most important influence over what happens within them. Third, that gaining
such a contextualised view is likely to be problematic ‘along the length of a supply chain’ given the
difficulties associated with obtaining the required level of co-operation needed from all the
organisations involved. Fourth, we reasoned that it was important that the operation of supply chain
effects be explored from the perspective of both managers and workers in the light of evidence
suggesting that these perspectives can vary widely. This said, in practice in the fieldwork undertaken
in the construction sector we were able to examine supply chain relations with second-and third-tier
contractors, while in the maritime sector use of field data gathered in the course of several long-
distance sea voyages provided a rich source of information on the perspectives and practices of
seafarers of all ranks concerning supply chain effects on their work practices.

In the construction industry we considered two different construction projects undertaken by the
same contractor. In the first of these we anticipated finding some strong evidence of the propositions
of Walters & James1 in operation because of the unusually high profile and external scrutiny of the
safety arrangements and performance in the construction activities involved. The second project,
although it was a large build, was not subject to anything like the same level of external scrutiny. In
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such circumstances we reasoned that it would be interesting to test the extent to which the
propositions applied in this situation and to seek explanations for any differences observed.

In the maritime sector we examined a situation (in the oil and chemical tanker trade) in which we
thought it likely we would find supply chain relations that were relatively simple and long-standing,
with similarities to the ‘obligational contractual relation’ type of relationship classically described
by Sako77 and where the operation of the propositions of Walters & James1 might be anticipated.
Alongside this we undertook a second study in a different trade (container shipping) in which
supply chain relations were considerably more ‘arms-length’ and transactional in nature. This
second case study therefore focused attention on the supports and constraints relating to the
transferability of supply chain management strategies to promote OSH at sea to other trades in the
sector. In this way, through an examination of the same elements of external and internal influence
on the systematic management of health and safety within the supply chain of labour and services
in this second example, we were able to compare and contrast experiences in very different supply
chain situations in the same industry. As a result, we were able not only to test the key propositions
identified previously, but also to gain a better understanding concerning (a) the preconditions for
the success of such strategies and (b) the role of critical external and internal drivers in achieving
and sustaining such success.

Caveats

‘Opportunist and indicative’ research
In undertaking field research on industries not noted for their ease of access, located as they are in
diverse and geographically separated settings, we were obliged to be flexible and accommodating in
our approach to research design. At the same time, with limited resources and operating within
significant time constraints, we were further obliged to be both opportunist and creative in our
approach to gaining access to field situations and in undertaking research when in them. This led us
to adopt a mix of methods in our fieldwork, drawing our data from situations and in ways that
varied according to circumstances, on a case-by-case basis. The methodological inconsistency thus
engendered, which purists in social science research methodologies will be quick to note, can be
seen to limit the extent of strict comparability in the analysis of the findings we have drawn from
the case studies undertaken. However, we believe that despite this limitation our approach has
generated findings that are of sufficient intrinsic interest overall to justify the varying data
collection approaches we have used. As Eysenck famously stated in relation to studying social
phenomena, ‘sometimes we simply have to keep our eyes open and look carefully at individual cases
– not in the hope of proving anything, but rather in the hope of learning something!’107 We have
done so in each of our cases and we think that the lessons thus learned in our analysis of these
experiences are both valuable in their own right and applicable to the propositions we have set out
to test. 

The range of supply chain relations
In each of the two sectors we originally intended to include:

• types of supply chain activities that differed significantly in terms of the likely ‘business
criticality’ of health and safety issues within them

• buyer–supplier relationships that varied with regard to their length, the distribution of power
within them and the degree of mutual dependency they embodied

• buyer demands on suppliers that varied in terms of the intensity and relative importance of
‘price based’ considerations

• buyer–supplier relationships that differed with regard to the presence or absence of attempts to
influence supplier health and safety management and the nature of such attempts 

• supply chain relations that were established against the background of markedly different
regulatory contexts.

Overall, we think we have considered situations that reflect these issues. This was especially so in
the maritime sector where the structure, organisation and business arrangements in the two trades
we studied were very different and where the role of supply chain influences on health and safety
management practices also differed greatly in significance, as we shall argue, because of these
organisational, structural and business differences. However, in the case of the construction industry
it should be acknowledged that the two examples we studied were in many respects organisationally
and structurally quite similar, with both close to the model of supply chain management in which
buyers attempt to use their business relationship with suppliers to influence their health and safety



management practices. The principal contractor that was the subject of study in both cases was a
high-profile firm with a publicly stated strong commitment to improving safety standards.
Nevertheless, this similarity did have an important advantage in that it enabled us to explore how
far the behaviour of this contractor varied against the backcloth of different situational contexts –
the high-profile Olympic Park and a rather more typical ‘large build’ construction project, where
there was less of a widely publicised and overt commitment to ensuring safety.

Field research methods
In this section we outline the methods we used to gather data in the four workplace cases.

Review of documentary sources
In both sectors relevant documentary sources were scrutinised in order to inform the development
of interview schedules for the collection of data in the field. These included the material reviewed
to provide the industry profiles and OSH practice and performance analysis presented in the
following chapter. In addition to this and more specific to the case studies themselves, however,
were materials concerning company organisation, policies, practices and outcomes, including
those addressing health and safety, and those on other aspects of company organisation and
business. This was generally documentation produced by the companies themselves – both buyer
and supplier organisations – as well as additional relevant materials from regulators and other
parties involved with the scrutiny of company activities. In certain cases, such as for example in
the case of the Olympic Park where the wider profile of the work activity we were investigating
was considerable, these additional sources of relevant material were very extensive. 

The aims of the case studies 
The main aim of our case studies was to assess the impact of the supply chain strategies of
procurers on occupational health and safety management and performance among their
contractors. In each case we wished to explore how significant features of the relationships
between the procurer and their suppliers influenced the delivery of effective health and safety
management. A second, related aim was to explore how these relationships, and the structures
and dynamics of the supply chain within which they were embedded, were themselves shaped by
sector-level factors such as the nature of market competition, surrounding regulatory
arrangements, labour market conditions, leadership and management attitudes, strategies and
policies and other external influences like public profile and reputational risk. Fulfilling these
aims enabled the realisation of a third aim, which was to explore the preconditions for the
transferability and sustainability of good practice in health and safety management in the sectors
concerned.

The intention of the four case studies was, in short, to gain an adequate understanding of the
‘how’ and ‘why’ of supply chain operation in influencing OSH management by evaluating how
those at the head of a supply chain influence what happens within it. Therefore the investigations
included exploring the role of leadership, procurement strategies, systematic management,
certification systems, communication, worker involvement, inspection and audit in securing good
practice in health and safety management, and performance in the supply of labour and services.
The operation of these factors was investigated both in the relationship between the contractor
and the procurer and in that between the contractor and the firms it had contracted as second-
and lower-tier contractors engaged in the delivery of its work programme. In so doing we
investigated the reasons for the success of the strategies of the procurer/principal contractor in
securing and maintaining high standards of health and safety management. We also examined the
external and internal drivers that contributed to this success and which helped determine its
sustainability and transferability to other parts of the sector. To achieve this, three of the four case
studies (1, 2 and 4) involved semi-structured interviews (or group discussions where appropriate).
For these case studies, participants were approached through their organisations and provided
with copies of the study information sheet, summary leaflet and consent form (see Annex) in
advance. Consent was obtained from each individual prior to interview. In the other case study
(3), existing data (collected in a broadly similar way) were re-analysed (see below).

The construction sector case studies
In accordance with the research design, the two studies undertaken in the construction industry
both focused on the same contractor (an organisation we have chosen to call TitanCF Industries).
This company was a large well-established construction engineering company. In the first case
study we explored its role as one of the principal contractors on the Olympic Park. Our second
case study examined its role in a large inner city development and regeneration scheme. 
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Case study 1: The Olympic Park
On the Olympic Park, TitanCF Industries was selected, following discussions between the research
team and the Olympic Delivery Authority (ODA) Learning Legacy Project team, while the lower-tier
contractors were selected and approached by TitanCF Industries, again following discussions with the
researchers. TitanCF Industries began work on the Olympic Park at the outset of the project and so
was involved in the preparation work. At the time the interviews were conducted, the organisation
was focused on the infrastructure of the Park and was involved in the construction of bridges, roads
and underpasses and landscaping. As a general rule the company used subcontractors primarily for
very specialised work and would tend to carry out tasks such as landscaping with its directly
employed labour. On the Park, however, the company had been encouraged to contract out this
work, and the participating subcontractors in this case study were primarily involved in landscaping.
Table 1 gives outline details of the organisations that took part in the research in the Olympic Park
case study.
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Tier Approximate overall
number of employees

Business type

1 3,000 Civil engineering 

2 500 Commercial landscaping

2 100 Landscaping and engineering

2 100 Marine-based civil engineering, dredging and remediation

3 100 Water features, irrigation and waste water treatment

3 200 Commercial grounds maintenance, gardening and landscaping 

3 500 Civil engineering

Table 1
Participating

organisations in
the Olympic Park

case study

Interview number Position

Procurer – head of supply chain

1 Head of health and safety

2 Deputy head of procurement

3 Director of construction

4 Head of procurement

Deputy head of procurement

Supplier and procurer – Tier 1

5 Contract manager

6 Procurement manager

7 Health and safety manager

8 Project manager

9 Contract manager

10 Supervisor

Supervisor

11 Worker

Worker

Interviews and group discussions were carried out at the ODA London offices and on the Olympic
Park itself between September 2010 and March 2011. In total 27 people took part in the case study
across 21 interview or group discussion sessions: five from the head of the supply chain; nine from
the Tier 1 contractor; eight from the Tier 2 level; and seven from the Tier 3 level (this includes one
individual employed at Tier 2 but acting as a health and safety adviser at both Tier 2 and Tier 3
levels). The positions of all the participants are given in Table 2.

Table 2 
Positions of the

Olympic Park
interview

participants
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Table 3
Participating
organisations in the
Forum
Development case
study

Interview number Position

Supplier and procurer – Tier 2

12 Supervisor

13 Manager (link to Tier 1 and Tier 3)

14 Health and safety adviser (Tier 2, and also for Tier 3)

15 Procurement manager

18 Project manager

19 Worker

Worker

20 Supervisor

Supplier – Tier 3

16 Manager (link to T2)

14 Health and safety adviser (Tier 2, and also for Tier 3)

17 Project/Procurement manager

20 Supervisor

Supervisor

21 Worker

Worker

Tier Approximate overall
number of employees

Business type

1 3,000 Civil engineering 

2 200 Labour supply for civil engineering

2 3,000 Multi-utility company 

3 50 Civil engineering

Table 2 (contd.)
Positions of the
Olympic Park
interview
participants

Case study 2: The Forum Development project
In the second construction case study, TitanCF Industries began work at the Forum Development site
at the outset of the project and at the time the interviews were conducted for this study it was focused
on the infrastructure of the site. The Forum Development was a large infrastructure and mixed
building project on a 67-acre site at an inner city location. It was undertaken by a partnership
between a developer and the owners of the land on which the building work was taking place.
Together we have referred to these parties as the Rome Consortium; although the developer was the
active partner and the one that took part in our interviews. The Rome Consortium employed a group
of organisations to deal with logistics, data collection and other site and project-wide activities. We
have referred to these organisations collectively as SPQR – the delivery partner. Table 3 gives outline
details of the organisations that took part in the Forum Development case study.

Interviews and group discussions were carried out on site in May 2011. In total 10 people took part
in the study across seven interview or group discussion sessions: one from the head of the supply
chain; four from the Tier 1 contractor; four from the Tier 2 level; and one from the Tier 3 level. The
positions of all the participants are given in Table 4.
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Interview number Position

Procurer – head of supply chain

1 Project manager

Supplier and procurer – Tier 1

2 Project manager

3 Construction manager

4 General foreman

5 OSH adviser

Supplier and procurer – Tier 2

6 Project manager

Procurement manager and OSH adviser

7 Worker

Worker

Supplier – Tier 3

6 Supervisor

* The original data were collected in the course of two PhD investigations undertaken under our supervision by

Syamantak Bhattacharya (in 2006) and Conghua Xue (in 2009). With the co-operation of Bhattacharya and Xue, we were

able to re-analyse these data specifically for supply chain influences that had not been previously sought from the data.

Table 4
Positions of the

interview
participants in the

Forum
Development case

study

The maritime sector case studies
The maritime industry is highly segmented and the distinct trades of which it is constituted are very
different in the ways in which they are organised and conduct business (see Chapter 4). We selected
two trades where we anticipated finding such differences reflected in the features of the supply chains
in which we were interested. Thus, we collected data from tanker companies and their trade
organisations in which we anticipated finding simple supply chain relations between charterers and
ship operators, and from the container trade in which relations are more complex. 

Negotiating access to shipping companies, their personnel and the organisations with which they do
business is not easy. Asking them questions about the nature of their business relations with charterers is
even more difficult. To conduct meaningful interviews with seafarers themselves in the course of their
work presents further substantial challenges for researcher access. To gather the data we required,
therefore, needed an innovative and opportunist approach to fieldwork. To achieve this we approached
the collection of field data at several levels.

Case study 3: The tanker trade
In our first maritime sector case study we explored perceptions among independent tanker operators
and their crews of the influences that the strategies of major oil companies have on their health and
safety management arrangements. Following a review of the relevant literature, it was evident that
major oil companies had a strong interest in these matters and a range of systems in place requiring
appropriate health and safety management on board the tankers they chartered to carry their products.
We were able to analyse two extensive qualitative data sets collected to examine health and safety
management practices on board oil and chemical tankers for these perceptions of supply chain effects.*
There were four companies involved, two of which were large global traders and two others, which
were both Chinese companies, trading on Asian routes. Some of the companies involved operated
chemical tankers as well as oil tankers and, in the case of the Chinese companies, research voyages were
conducted on these vessels as well as on oil tankers. However, since the seafarers on these vessels had
usually also sailed on oil tankers, their responses to questions involving supply chain effects were
generally based on their experiences on the latter.

In each case we explored the operation of such influences on arrangements for health and safety
management on board ships from the perspective of both officers and ratings as well as the management
of the ship operating companies concerned. 
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In the course of their combined fieldwork, Bhattacharya & Xue interviewed nearly 120 seafarers while
sailing with them on board eight different vessels. They also interviewed 23 shore-based managers in the
four companies responsible for operating these vessels. Among other things, the resulting data contained
a rich source of information on ship operating companies’ strategies in relation to OSH management
and seafarers’ experiences of them on board ships. This especially included the experience of the
operation of systems to implement the International Safety Management (ISM) Code, covering reporting
and communication systems for safety management, inspection practices and audit and review, as well
as the involvement of the seafarers themselves in securing good practice on board the tankers on which
they sailed. In all cases, supply chain influences were identified by respondents in response to wider
questions on the influences on shipboard management arrangements for OSH. Although the questions
asked were different in both studies, there were substantial overlaps in the responses they elicited. In the
analysis presented here we have focused solely on the material volunteered by respondents concerning
supply chain influences on health and safety management practices.

Case study 4: The container trade
In our second maritime sector case study we examined the activities of a ship management company
which, among other things, was responsible for the management of a fleet of ships engaged in the
container trade between Europe and North America. Interviews were conducted in the offices of the
ship management company (which we have called Eagle Shipping), where we interviewed the eight
senior staff responsible for procurement, safety management, contract compliance, auditing and ship
inspections. Additionally, we undertook a transatlantic voyage aboard one of the container vessels
managed by Eagle (we have renamed it the Sea Hawk), which was operated by a second company (we
have called this company QPR). On board we interviewed all of the ship’s senior officers, and a
representative selection of junior officers and ratings – 14 interviews in all. Informal contact with QPR
staff occurred incidentally aboard the vessel and on arriving at, and departing from, the vessel. A third
company owned the vessel (we have called this company Griffin). However, in the eyes of both the ship
management company and the seafarers, the engagement and influence of this company with the
management of health and safety onboard ship was negligible and we therefore deemed it unnecessary
to undertake interviews with its representatives.

Interviews with informants at sectoral levels
In both sectors, key informants representing employer/employee organisations, trade bodies, trades
unions and regulators were also interviewed following completion of the four case studies. The purpose
of these interviews was to gain further insight into the generalisability and more general validity of the
findings obtained through the case studies. Again, we have not named the personnel or identified their
positions within their organisations as this would allow for deductive disclosure of identities. Altogether
12 such key informants were interviewed. In most cases the interview took the form of a fairly open
discussion based around our propositions and the issues that participants in the case studies had found
significant.

Research instruments
The formulation of the interview schedules was informed by the findings of our earlier review of the
literature, as well as by the more general aim of testing the propositions that we derived from this
review and detailed in the protocol for the study overall. Study protocols and information sheets were
produced for the project overall and adapted for each sector. Examples of the interview schedules and
prompts used in the study are found in the Annex.

Data analysis 
All formal interviews were tape-recorded and written transcripts were produced. They were coded prior
to further analysis, using a thematic framework, through NVivo software to identify and code issues of
relevance to determining supply chain influence and addressing the research questions. Throughout the
analysis considerable attention was paid to the triangulation of data and the facilitation of carrying out
‘within sector’ and ‘cross sector’ comparisons. To this end, the case study and key informant data were
considered at the individual, sectoral and project levels. This involved the research team members for
each case study working both independently and collaboratively throughout the analysis process.

Confidentiality 
The confidentiality of all participants in the study was respected. Cardiff University has a well-developed
and rigorous system for scrutiny of research proposals for ethical approval and its procedures were
adhered to. All interviews carried out during the case studies were therefore undertaken on a
confidential basis and care was taken to ensure that the confidentiality of interviewees was preserved as
far as possible. To this end, transcripts of interviews were stored electronically on an anonymous basis



and password-protected. This said, one of the case studies was carried out on the Olympic Park. This
high-profile sports facilities building project was unique in the UK. Its identity was therefore impossible
to disguise. Indeed, the high profile of the building work on the Olympic Park was among the reasons
why we selected it as a suitable case in which to explore the conditions that mediate the effects of supply
chain influences on health and safety management, practices and experiences. Moreover, agreement with
the ODA enabling the research allowed it to incorporate an account of some of our early findings into
the dissemination of examples of its Learning Legacy strategies during the course of the project.108

Despite this, we have endeavoured to make anonymous the principal contractor on which our case
study focused as well as all of the lower-tier contracting organisations that took part in the study and
each of the individuals we interviewed, following the same procedures in this respect as those in the
other case studies reported here. 
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4 Construction, shipping and occupational safety and
health

This chapter seeks to outline and contextualise the detailed qualitative findings obtained from the
four case studies undertaken. It begins by providing background information on the structural and
organisational features of the two industries from which the studies are drawn that have implications
for health and safety management and performance within them. The chapter then moves on to
outline what is known about standards of health and safety performance in these industries, as well
as the companies that headed the supply chains studied. Finally, the chapter outlines the sources of
information that were available to the research team regarding the health and safety effects of these
supply chains. It outlines the way in which the supply chains were structured in each case and briefly
describes the salient features of their effects on health and safety practices.

Structural and organisational features of the two industries
This section considers the structure and organisation of the two industries and reviews recent trends
in their development that present some challenges for the regulation and management of OSH. 

Construction 
Current figures suggest that approximately 8 per cent of the workforce in Britain work in the
construction sector.109 This means that there are over 2.5 million people working in the industry in
over 300,000 enterprises,109 making it one of the largest industrial sectors in the UK according to
Office for National Statistics (ONS) figures quoted by the HSE in 2009.110 It is also significant in the
national economy: in 2008 construction output for Great Britain was approximately £123.6 billion
and it contributed around 6 per cent of gross domestic product (ONS figures, quoted in HSE
2009).110 In 2009 the HSE gave this description of the sector:110

Projects and sites are ephemeral in nature, constantly changing in status, covering a huge range of
construction processes of varying complexity and scale. The work processes and people change
almost daily on sites. Projects involve those who procure, design, specify, manage and maintain
buildings and structures as well as those who undertake the process of building them – the supply
chain. ‘Construction’ ranges from large, high profile projects such as Heathrow Terminal 5 and
the Glasgow Commonwealth Games facilities carried out by major principal contractors for large,
competent clients, to small refurbishment projects of shops and domestic roof repairs undertaken
by a self-employed contractor. 

Overall the industry follows a ‘top–down’ structure, with principal contractors subcontracting very
significant proportions of projects. Much of the workforce is mobile, with 54 per cent having worked
outside their current region of employment and over one third (35 per cent) working as owner-
managers.109 Employment is often short-term and informal, with perhaps 600,000 informally
employed in the sector, and there is significant employment of foreign/migrant workers
(conservatively estimated at about 8 per cent of the construction workforce).110 In addition,
contingent forms of employment, such as subcontracting and agency contracts have long been widely
used in the industry,111 which is increasingly characterised by such flexible forms of employment
(including employment by gangmasters, conservatively estimated at around 3 per cent of construction
workers) and by self-employment (both genuine and bogus; at least 40 per cent of workers are self-
employed or covered by the Construction Industry Scheme for tax, and in London the level of self-
employment is approaching 90 per cent).112

This trend towards contingent employment is further confirmed by recent work carried out by
MacKenzie and colleagues113 which showed that 98 per cent of the (220 enterprise-size stratified)
construction firms surveyed reported using subcontract labour, and 41 per cent reported using agency
staff, with most reporting increases in the volume of work allocated via these contracts and many
also reporting increases in the range of tasks covered by them in the previous five years. The authors
went on to argue that the UK employment model, with its minimal levels of regulation on contingent
forms of employment, in fact encourages employers to use such contracts to protect themselves
against the risks of unpredictable market conditions. This is of particular concern during recession
and economic crisis, leading to widespread redundancies throughout the sector. For example, ONS
figures show that the total volume of construction output fell by 4.1 per cent from August 2010 to
August 2011.114 Similarly, the Construction Skills Network suggests that output fell by 13 per cent
between 2008 and 2009 and, in 2009, predicted a reduction of 400,000 workers by 2011.109



Furthermore, for those remaining in the industry, pre-planning of work is frequently minimal,
worker representation is generally weak, job security and skills training are meagre, and the level of
unionisation is low (around 10 per cent), all making for frequently poor worker consultation and
participation. 

The construction sector is made up of a very wide range of enterprise sizes, dominated by small and
micro enterprises: approximately 92 per cent are micro firms employing less than 10 workers, and
most of the rest employ 10–49 workers.109 Despite these figures, around 20 per cent of employment
is in the 0.1 per cent of firms employing more than 250 workers, with around a third of
employment in the smallest micro firms,113 and approximately a quarter of the industry’s output is
generated by fewer than 125 large companies which each employ 600 or more people.110 In
particular, these very large operators are engaged in high=profile building projects which are often
government or other public sector procurements: in general, the public sector procures 30 to 40 per
cent of total construction output in the UK annually.112 The fragmented nature of the industry is also
mirrored in the many bodies and organisations representing its various parts, with no single
organisation including all those involved in the industry.110

Arguably, therefore, the construction sector effectively operates as (at the very least) a two-tier
system. High-profile, often public sector, work is carried out by very large contractors at one end of
the spectrum, and very small, more often private sector, build and repair work is carried out by
small and micro firms at the other, with a large gap between them with respect to management
capacity. 

Shipping
Merchant shipping operates on a global basis. It is arguably the first truly globalised industry
encompassing a fully globalised labour market.115 Developments over the last 20 or so years have
enabled the industry’s owners to trade on a basis relatively free from state regulation, to drive down
the cost of labour through outsourcing, and to improve competitiveness by increasing transportation
speed. In parallel with this, organisational restructuring has meant that financial ownership has
become increasingly separated from fleet and human resources management in the industry.

In 2008 some 8.2 billion tons of cargo were transported by sea, contributing about US$380 billion
in freight rates to the world economy. Since then the impact of the decline in the world economy has
been felt, with trade falling by 4.5 per cent to 7.8 billion tons in 2009.116 According to Lloyd’s
Register figures, the world merchant fleet consisted of 102,194* ships in 2009, approximately
54,000 of which were cargo-carrying vessels. 

The maritime industry is made up of distinct sectors or ‘trades’ which carry different types of cargo
in a range of types and sizes of vessel, operating over varying distances. Stopford117 suggests there
are four broad groups relating to:

• the energy trades (including oil, coal and gas) which represent 44 per cent of cargoes
• the metal industries (including ores and steel) with 18 per cent
• the agricultural trades (such as grain, sugar and forest products) which represent 9 per cent 
• other cargo, such as cement and other minor bulk and dry cargo (for example value

manufactured or semi-manufactured goods such as textiles and vehicles) with 28 per cent. 

Stopford indicates that these sectors are served by three broad categories of shipping, based on the
types of cargoes carried and the services provided: bulk transport, liner transport and specialised
cargo transport,117 with a further two categories of service sector vessels and passenger ships.118 Each
of these categories operates differently and under different market conditions.

In terms of ownership of the overall world fleet, Japan and Greece dominate the industry, owning
16 per cent and 15 per cent respectively in 2009, followed by Germany and China (10 per cent and
8 per cent).119 However, ships are registered to different maritime administrations and in terms of
deadweight tonnage, which forms the basis for the adoption of international conventions, with
Panama by far the largest (22 per cent), followed by Liberia (11 per cent).119 This is significant
because flags with the largest tonnage have the greatest involvement in international bodies such as
the International Maritime Organization (IMO), which make regulations and conventions. 
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* All vessels, including fishing and passenger vessels, of 100 gross tons and above.
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As a whole, the industry operates as a service sector, with charterers renting space on board ships – or
whole ships – from ship owners to carry their goods. Within this system, ship owners may retain
responsibility for the vessel and crew, but in recent years this relationship has become more complex as
it has increasingly also included third-party ship management (where ship management companies are
responsible for vessels in which they have no financial stake). Larger management companies may
manage substantial fleets and they also tend to have their own crewing agencies in the major labour
supply countries (such as the Philippines and India), which in turn may outsource to locally based
agencies. All of this makes for complex supply chain relationships and responsibilities. 

Recent estimates suggest that there are about 1.37 million certified seafarers,120 while others estimate
that over 1 million are working onboard ships worldwide at any given time.121 Crews are normally
structured into two main classes of officers and ratings responsible for navigation, cargo, maintenance
functions (deck) and engineering functions (engine). In addition there are other departments for catering
as well as specialist functions. Crews are predominantly male and almost always made up of a range of
ethnic groups (often with officers of one nationality and ratings of another), and they frequently work
together for only relatively short periods of time. Operators can and do replace crews of one nationality
with those from different, and less costly, nationalities, often with little notice. This can mean that the
pay and conditions of individuals in similar roles on the same vessel may be different. It can also result
in communication problems because of seafarers’ unfamiliarity with each other and with the vessel they
are charged with operating. 

Regulatory requirements of the maritime administration (flag) with which a ship is registered determine
(at least in part) the number of the crew on a ship. In practice, a ship operator needs to ensure that there
is an individual with the relevant certificate for each role onboard. The widespread use of crewing
agencies often means that the owners and charterers, and even the ship managers, may have little in-
depth or long-term involvement with the workers on board their ships. 

In parallel with this, trends in ship design and shipbuilding have been towards the production of larger
vessels with greater cargo capacity. At the same time, crew sizes have fallen across the range of merchant
ships, with some estimates suggesting that the crew of an average cargo ship is now about 60 per cent
smaller than in 1970.122 This reduction has been achieved primarily through advances in technology and
increases in automation. As Alderton and others put it:122

… during the past 20 years or so there has been a reduction in the size of crews. In the early 1970s a
typical 10,000 grt [gross register tonnage] bulk cargo carrier would have had approximately 40 crew
members. Today, a much larger (that is 30,000 grt) bulk carrier is likely to have only 18 to 25 crew
members on board. The same crew size pattern applies to cargo-carrying ships of all kinds. The
decline in the size of crews also makes it difficult for seafarers to be given shore leave. Smaller crews
mean that labour is intensified with seafarers working longer hours and performing flexible tasks.

Furthermore, crew sizes also vary by flag, with those on second (as opposed to national) registers or
flags of convenience generally smaller, possibly as a result of less stringent regulation.123

The implications for supply chains and health and safety brought about by the extent of the outsourcing
prevalent in the sector are quite complicated. For example, the shipment of goods, whether they are raw
or manufactured materials, is likely to involve several levels of organisations in business relations, in
addition to those between the owner of goods and the party directly responsible for their transportation. 

Health and safety performance
Both construction and shipping are hazardous industries. In this sub-section we outline some broad
features of OSH performance. In the case of construction, we are able to supplement this broad
understanding of the industry’s OSH performance with some further data on the performance of the
company that was the principal contractor on both the sites on which we undertook our case studies.
Unfortunately such information was not available in any reliable form from the shipping companies that
were the subject of our studies in the maritime industry. However, we concluded from the testimony of
all of the participants in these case studies that we were in every case dealing with organisations at the
‘better end’ of the industry in terms of their health and safety performance.

Construction
Health and safety performance in the construction industry, in terms of both overall numbers and rates
of injuries and fatalities, has improved significantly over recent decades. In the UK, the rate of fatal
injuries followed a significant downward trend during the 1990s and early 2000s, but levelled off
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from about the mid-2000s.110 However, it is still a high-risk industry, with the largest number of
worker fatalities of any sector,110 accounting for over one in four (27 per cent) fatal injuries, nearly one
in 10 (9 per cent) reported major injuries and 6 per cent of over-three-day injuries among employees.114

Most recent RIDDOR figures show that in 2010/2011 there were 50 fatalities (a rate of 2.3 per
100,000 construction workers per year), 18 of which were to self-employed workers.114 This is an
improvement on the average over the previous five years of 61 fatalities, 19 of which were to the self-
employed.114 It also represents a reduction of two-thirds compared with figures from 1990/1991, which
is comparable with the reduction seen in other industries.114 Falls from height are the biggest cause of
fatalities (50 per cent in 2007/2008 and 2008/2009), followed by being struck by a moving/falling
object, being struck by a moving vehicle, building or structure collapse and overturning plant.110

Similarly, RIDDOR figures show that in 2010/2011 reported non-fatal injuries have fallen by over a
third (38 per cent for major injuries and 36 per cent for reported over-three-day injuries) in absolute
terms, with rates reduced by about a quarter (25 per cent for major injuries and 22 per cent for
reported over-three-day injuries) since 2007/2008.114 In 2010/11 there were 2,298 reported major
injuries (a rate of 173.2 per 100,000 per year) and 4,784 reported over-three-day injuries (a rate of
360.5 per 100,000 per year) among construction workers.114 The most commonly reported injury types
were handling (28 per cent of all injuries) and slips and trips (23 per cent), which is similar to causes
and proportions for the rest of British industry (31 per cent and 27 per cent respectively).114

It is important to note here that these figures undoubtedly represent ‘the tip of an iceberg’, as most
accidents are simply not reported. The significance of this under-reporting was highlighted in a
government-sponsored inquiry into the causes of recent fatal accidents in 2009:112

It is a disgrace that we have such a low level of reporting serious accidents, let alone near-misses…
If we had a higher proportion of reporting serious accidents, it might help us to achieve a more
accurate picture about fatalities.

The HSE report110 which was a part of the basis of the fatal accident inquiry also identified a number
of factors which are likely to impact on health and safety performance in the industry, including
fragmentation and scale of the industry; supply chain and contractual influences; bogus (or false) self-
employment; skills and competence; vulnerable workers; micro, small and medium-sized enterprises;
leadership, planning and management of health and safety; public sector clients; and regional
differences.

Reported levels of work-related ill health in the construction industry are also falling, though here
again it is well known that the health effects of work in the industry are substantially under-reported.
While incidence (new case) rates of certain conditions, such as musculoskeletal disorders (MSDs) and
dermatitis, are significantly higher than the average for the other industries combined, others, such as
mental ill health, are significantly lower.114 This has been confirmed by recent work by Stocks and
colleagues124 showing that male construction workers in the UK had significantly raised standardised
incidence rate ratios for respiratory and skin disorders, as well as MSDs. These were 3.8 (3.5–4.2),
which is a rate approaching four times higher than that for all other UK industries combined; 1.6
(1.4–1.8) and 1.9 (1.6–2.2) respectively. 

Occupational cancer also continues to be a significant problem for the industry, with the recent Cancer
Burden Survey 2010 suggesting that over 5,000 new cases of occupational cancer each year are the
result of past exposure in the construction sector.114 Recent figures also suggest that over half (56 per
cent) of occupational cancer registrations in men are related to the construction industry, with about
half (nearly 4,000 per year) of occupational cancer deaths attributable to exposure to carcinogens in
the industry.114 The most significant carcinogen remains past exposure to asbestos (71 per cent),
followed by silica (16 per cent) and diesel engine exhaust/environmental tobacco smoke (6 to 7 per
cent each).114

Overall in 2010/2011 about 2.3 million working days were lost in the industry (equating to 1.1 days
per worker) due to self-reported work-related illness or workplace injury, with Labour Force Survey
figures showing that most of this (just over 75 per cent) was the result of health problems (as opposed
to injury).114

The available figures for the construction industry as a whole, then, suggest significant progress over
recent years in relation to fatalities, injuries and ill health. However, as Philip White, the HSE’s Chief
inspector of construction, points out in the Construction Division’s work plan for 2011/2012:125



… these improvements are not mirrored to anything like the same extent on smaller sites where we
still find many instances of unacceptable standards.

Indeed, recent figures (for the five years between 2003/2004 and 2007/2008) show that two-thirds of
fatalities were among the self-employed or those working for firms employing 15 or fewer workers and,
similarly, that two-thirds of accidents occurred on small sites (with 15 or fewer workers), making it very
clear that those working for smaller firms in the industry are at greater risk.110 The Donaghy Report
noted that, although some larger companies have worked to tackle work-related ill health issues, this
is:112

… often a matter of last resort for SMEs [small and medium-sized enterprises] who are more
focussed on the necessity to ‘make do’ and get the job done. For this group sometimes even the
provision of adequate temporary welfare facilities proves a step too far.

Against this background, Donaghy and her colleagues suggested that fragmentation in the industry,
together with issues including training and skills, pre-qualification, team working and the extent of self-
employment, remained key issues in the construction sector with regard to fatal accidents.112

In terms of the regulatory responses to this situation, there are several points of relevance to the present
research. The nature of the complex relations between clients, designers, contractors, subcontractors and
workers in the construction industry, together with the myriad sets of worksite circumstances, present
major challenges for the management of health and safety performance in the sector. At least in part as a
response to these issues, the health and safety performance of the industry has been the subject of
considerable political and regulatory attention during the last decade or so, much of which has focused
on larger construction companies. The regulatory framework provided by the Construction (Design and
Management) Regulations and its supporting guidance126–129 encourages purchasers to exploit the
opportunities they have as powerful supply chain players to influence improvement among suppliers.
Indeed, the contribution of the complex challenges to the poor health and safety performance of the
sector is the principle reason for the supply chain orientation of these more recent regulatory provisions
on health and safety management in the industry that apply within the European Union.

The construction industry, therefore, is subject to significant regulation, particularly in relation to health
and safety, and merits its own division within the Field Operations Directorate of HSE, intended to
provide a clear focus and responsibility for construction work, as well as a 10-year Construction
Priority Programme designed to improve the HSE’s impact in the industry and ensure that risks are
properly controlled through engaging with stakeholders.110 In particular, the Construction (Design and
Management) Regulations of 1994, revised in 2007, are intended to integrate health and safety into
every aspect of construction from the concept and design phases, through the planning and building
phases, and on to demolition work. These regulations give specific duties to the client, designers and
contractors and their aim is to encourage communication, co-operation and co-ordination throughout
the supply chain in order to identify and eliminate (or effectively manage) risk. In addition, the Office of
Government Commerce (OGC) and Common Minimum Standards (CMSs), which are intended to drive
up standards in public procurement, are other sources of potentially significant influence in this regard,
though currently the OGC has no enforcement powers.

Concern about the difference between large and small contractors is also clearly reflected in the HSE’s
approach to the industry for 2011/2012, which involves spending more time regulating smaller sites
while, for large contractors, carrying out fewer site visits and putting more emphasis on ‘challenging
large contractors at board level’.125

As we will see in subsequent chapters, this approach was much in evidence on the large worksites on
which the principal contractor that was the subject of our research operated and in which the HSE’s aim
to ‘use the supply chain to influence standards’125 was also evident.

Health and safety performance in the construction sector case studies
In 2008/09 the overall accident frequency rate for reportable construction injuries was 0.4 per 100,000
hours worked (or four per million). Both case studies, as well as the Tier 1 contractor itself,
performed significantly above this industry average.

TitanCF Industries, the Tier 1 organisation involved in both construction case studies, is a recognised
industry leader not only in terms of civil engineering but also in relation to health and safety practices
and performance. It currently has a directly employed workforce of over 3,000 and had a turnover of
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£644 million for 2009 (which has doubled since 2000). Its own figures show that in 2010 the total
number of lost-time incidents for the organisation fell by 40 per cent on 2009 levels, with those
resulting in more serious injuries falling by 25 per cent; while the use of Observation Cards increased
significantly. The accident frequency rate at the end of 2009 was 0.21 incidents per million hours
worked. In 2010 there were 18 reportable accidents, down from 30 in 2009 (and 51 in 2000); and 41
lost-time injuries, down from 63 in 2009. The organisation has had no fatalities in the period 2006 to
2010. It also has an unbroken record of a 10 per cent reduction in accidents year-on-year since 1999,
giving it one of the lowest injury rates among the UK Contractors Group (UKCG). The organisation
has won a number of safety awards and described 2010 as its best ever year for health and safety
performance.

The safety record on the Olympic Park (on which our first case study was focused), where peak
workforce levels were approximately 12,500, has remained significantly better than the industry
average throughout the work. In February 2011 the Park achieved its seventeenth set of 1 million
man hours worked without a reportable incident since 2006. The ODA’s contribution to this has been
recognised by the British Safety Council (both the five-star and Sword of Honour awards). In fact, the
Royal Society for the Prevention of Accidents (RoSPA) reported that within the 60 million hours
worked on the Park, 24 periods of 1 million hours were (RIDDOR-reportable) accident-free. The
overall accident frequency rate was 0.17 incidents per million hours worked, which RoSPA describes
as lower than for the construction industry as a whole and more in line with the average across all
UK employment sectors.127 Near-miss reporting was equivalent to 100 reports for every RIDDOR
event. Similarly, the ODA reported that over the 66 million hours worked there had been 109
reportable injuries and no fatalities, with the workforce recently completing 3 million consecutive
hours worked without a reportable incident. The Olympic Park is the first Olympic project in the
world to have been completed without an accident-related fatality.

The safety record on the site of the Forum Development Project, which was the second case study,
also remained significantly better than the industry average throughout the work. At the time of
writing (December 2011), there had been no reportable accidents since the start of work. This good
safety record was confirmed by the case study organisation:

We’ve held a good track record on this site, over the, since 2006 we’ve had one reportable
incident and that was due to the fact that the guy had a slipped disc problem already, so in the
longest sense we had to report it, but we’ve had a good record up to now. We are about on just
about 1 million work hours without injury, so it has been very good. So from a health and safety
point of view we’ve maintained really good standards and we are quite happy with it. (Project
Manager, TitanCF Industries [Tier 1])

Shipping 
Historically, merchant shipping has always been a dangerous industry to work in. Its unique work
circumstances mean that seafarers are at risk of whole vessel losses (as a result of collisions,
groundings, foundering, structural and engine failure, fires and explosions), as well as individual
events (such as accidents and illnesses), with the latter resulting in more deaths per year than the
former.

Dating back to the 19th century, when industrialisation created an increased demand for maritime
transport, official records show that seafaring was among the most dangerous of occupations.130

During the first half of the 20th century conditions improved and mortality rates correspondingly fell,
but seafaring was still identified as the most dangerous occupation in the UK.131 There have, of
course, been further substantial improvements over the decades since then, in terms of living
conditions on board ship as well as safety measures and practices. Nevertheless, Roberts & Marlow
have shown that merchant seafaring still has the highest mortality of any UK occupation other than
commercial fishing.132 These authors reported a mortality rate of 46.6 per 100,000 person years,
nearly 28 times that for the general British workforce, concluding that the fatal accident rate
remained 16 times greater than that for the average British worker.71

Although there are well-recognised difficulties inherent in comparing mortality internationally (for
example, in terms of the inclusion or otherwise of ‘natural’ deaths at sea, as well as suicides,
homicides and so on), recent research shows that, like the UK, seafaring is among the most dangerous
occupations for many nations, with a mortality rate seven times higher than that of shore-based
workers in Sweden;133 10 to 20 times higher than the average in Germany;134 over 11 times higher
than that for men working on land in Denmark;135 10 times greater compared with land-based
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industry in Norway (combined shipping and fishing industries);136 and 10 times higher than in land-
based industry in Iceland.137 Indeed, comparison of their results with those from other recent studies
led Roberts & Marlow to conclude:71

Seafaring is therefore often the second most hazardous occupation after commercial fishing in
advanced western economies.

In fact, Li & Wonham121 suggest that the annual mortality rate (from all causes) for seafarers
worldwide is 2.5 times higher than that for UK seafarers, suggesting that this significantly raised level
of occupational hazard is far from limited to the West. Seafaring, therefore, is a dangerous job
wherever it is carried out, but it is markedly more dangerous in some national fleets as compared to
others. Comparisons between national fleets generally suggest that losses are greatest among flag of
convenience (FOC) and non-OECD countries. For example, Nielsen & Roberts69 found all-cause
mortality rates per 10,000 seafarers of 3.5 in Sweden, 9.1 in the UK, 23.9 in Hong Kong and 26.5 in
Singapore. Furthermore, even within this categorisation, second register rates are higher than those of
national registers, and newer FOC rates are higher than older ones.115 Other research has also
identified within-fleet differences in relation to factors such as types of vessel, as well as both their size
and age. Bulk carriers, for example, have been the subject of particular concern because their
structure, size, age and cargo weights are all associated with an increased risk to safety.132

The picture in relation to seafarer fatalities, therefore, is complex, not least because of the long-
acknowledged and widespread difficulties around data comparability. However, these problems are
significantly exacerbated in relation to injuries, in particular because, as with other industries
(including construction), these incidents are often simply not reported. Nevertheless, such data as there
are suggest that the pattern is similar to that of fatalities, with seafarers at greater risk of occupational
injury than their shore-based counterparts. For example, Hansen and colleagues138 found notified
accident rates of 3.1 per 100 employed seafarers per year, and rates of accidents causing permanent
disability of 0.34 per 100 employed seafarers per year in Denmark, compared to 1.8 and 0.22
respectively for all shore-based industries. Although data from outside the advanced market economies
are even scarcer, there is no reason not to conclude that the pattern of higher rates among FOCs and
second registers is also apparent. However, as Ellis and his colleagues139 point out, despite
international requirements, maritime administrations have failed to systematically collect and collate
incident data.

Research has identified patterns within seafarers’ accident data, pointing to locations, types of work
and vessels with the highest accident rates. Those involved in heavy work on deck and in holds are at
greater risk,138 as are engine room personnel and galley staff.140 Moving around the vessel from one
task to another is a major cause of accidents,140,142 which is confirmed by the findings of Jensen and
colleagues143 that over 40 per cent of non-fatal injuries are caused by slips, trips and falls; a figure
similar to the 46 percent (followed by 20 per cent each for manual handling and machine operation)
found in Marine Accident Investigation Branch data by Li & Shiping.144 The highest accident rates also
tend to be on small general cargo ships (coasters) and ‘roll-on, roll-off’ (ro-ro) ships, which may be
linked to these vessels’ work patterns and intensity of activities as a result of their frequent port visits
(and associated fast turn-around times).138 Hansen and colleagues138 also found that the accident risk
for such vessels decreased with seafarers’ length of employment aboard a single ship and frequency of
return to the same ship, suggesting a protective effect of familiarity with the vessel; something which is
becoming less common with the increasing use of short-term and agency employment within seafaring.

In addition to the relatively higher risks of injury and fatality faced by seafarers, the profession has
historically been associated with significant health risks caused by living and working at sea. These
ranged from problems of nutrition, infectious disease and mental health on long voyages in the 19th
century to continued problems today, often now associated with acute disease coupled with the lack of
access to medical care at sea135 or exacerbated by factors resulting from globalisation (such as
increased stress and fatigue associated with the restructuring of work). Again, however, detailed,
accurate and comparable data on work-related ill health among seafarers is scarce, partly because of
problems of reporting and recording, but also because of the ‘healthy worker’ effect (where those no
longer well enough to work leave the industry; a particular problem with seafarer data because of the
regular medicals required to allow seafarers to work) and the frequently long time lag between
exposure and the onset of illness.

Nevertheless, there is some epidemiological evidence to suggest that seafarers may be at greater risk of
certain medical conditions such as coronary heart disease,145–147 lung cancer148 and alcohol-related
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disease (such as cancer of the liver, larynx, mouth and throat, cirrhosis and pancreatitis),149 all of
which may be linked to lifestyle factors and stress.150–152 However, it is difficult to disentangle the true
extent of occupation-related risk from ‘background’ levels of the prevalence of these conditions
among the general population, not least because of the weaknesses in the limited data available.
Other research has also suggested that seafarers may be at greater risk of health effects linked to
hazardous chemicals they encounter as part of their work and/or within cargoes,68 such as various
cancers145,148,153–155 and other neurotoxic effects,156,157 as well as injury and poisoning.158 Again,
however, cause and effect are difficult to establish because of a lack of adequate data and the long
latency between exposure and illness. The latter is particularly problematic among seafarers who are
frequently employed on a series of short contracts across a range of employers and agencies over the
course of their entire careers.

Other recognised occupational diseases associated with working at sea include noise-induced
deafness, MSDs, and mental health problems (including stress and fatigue, as well as complete mental
breakdown and suicide). For example, an Australian study found that 80 per cent of responding
seafarers reported experiencing stress, with 60 per cent indicating that this was moderate to high
stress,159 while work from the UK has suggested that fatigue is a significant problem160 associated with
specific aspects of seafaring such as shift work, sailing schedules and leave time, poor sleep quality,
high job demands and stress.161–163 Such findings, in turn, receive support from work showing that 64
per cent of responding car carrier crew experienced fatigue, with levels higher among those on short-
cycle as opposed to deep-sea vessels (78 per cent compared with 53 per cent),66 and are of particular
concern given the associations that have been identified between: (a) fatigue and ill health;163–165 and
(b) fatigue and poorer cognitive performance,166,167 personal injury168 and vessel accidents.169 Again,
however, data are generally scarce and as a result levels of concern and corresponding concerted
efforts at prevention are much lower within the shipping industry than elsewhere. In addition,
seafarers have long been at greater risk of injury or death from violent crime at work (both in port
and at sea), a factor which continues today71 and is now further exacerbated by the piracy that is
increasingly linked to the global seafaring industry.

Seafarers’ working arrangements (involving rigid hierarchical structures and frequently temporary and
very short-term crews made up of combinations of nationalities as explained above) also provide
significant potential for victimisation, harassment and bullying, with recent work suggesting that this
may be relatively common. For example, 27 per cent of survey respondents in one study reported
experiencing verbal or physical abuse in the previous 12 months, and 30 per cent reported having
witnessed victimisation of others,170 while more generally high levels of job insecurity among seafarers
have been identified.66,171 Furthermore, working hours, which are subject to international regulation
(specifying that seafarers should have at least six hours uninterrupted rest during a 24-hour period),
are frequently falsified by seafarers in order to avoid ‘creating waves’ and making trouble for
employers they wish to continue to work for; for example, 86 per cent of seafarers on board car
carriers in the recent study by Kahveci & Nichols66 reported failing to get even this minimal level of
rest. These factors in combination are of very serious concern given the obvious links between levels
of work and fatigue123 and their potential consequences for both individuals and ships.

In addition, arrangements for seafarers’ welfare at work vary between ship types, shipping companies
and ports. Although areas such as accommodation, food and sanitary conditions are covered by
international regulations, provisions are frequently inadequate as identified by Port State Control
inspection.172 Facilities, and access to them, also vary by vessel and often by rank as well with, for
example, 84 per cent of seafarers in a recent survey reporting email provision on their ship to which
they had no access, and 40 per cent of senior officers having access compared to only 3 per cent of
ratings.173 All of this is of particular significance given the very protracted amounts of time seafarers
can spend in these environments, and the associations between such facilities and the mental and
emotional wellbeing (and so ultimately the safety) of individuals and crews.174 Indeed, seafarers often
compare life on board ships to being in prison, although Kahveci has observed that:173

… a review of the UK Prison Service information books for prisoners demonstrates that the
provision of leisure, recreation, religious service and communication facilities, [is] better in UK
prisons than it is on many of the ships.

Overall, therefore, it is clear that seafaring remains one of the most dangerous occupations, with
seafarers at significantly increased risk of occupational accident, injury, death, illness and violence.
What is equally clear, however, is that: (a) the industry has insufficient reliable data to make
accurate comparisons either within its own sphere (for example between fleets, flags, vessel types)
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or more widely with other sectors (such as construction); and (b) the data it does have certainly
represent just the tip of the iceberg. This is of particular concern given that the global and
globalised nature of the industry means that: 

• FOC administrations continue to thrive (as they fulfil a market need by reducing operating
costs through the reduction of registration and regulation levels and associated expenses)

• the organisation and structure of the work itself is increasingly subject to increases in speed,
intensity and bureaucracy as well as decreases in job security, training and communication
(again all in order to reduce costs and increase efficiencies)

• labour hire practices are increasingly exploitative with seafarers frequently subject to contingent
employment contracts.

All of these are factors that reduce the incentive for monitoring health and safety performance and
collecting mortality and morbidity data on the one hand, while also increasing the potential for
stress, fatigue, ill health and accidents on the other.

Finally, unlike the construction industry, there is no regulatory measure in the shipping industry,
either national or international, that is explicitly focused on regulating OSH management through
increasing the responsibilities of the actors involved in supply chain relations. 

Why supply chain influence?
Given the hazardous nature of the industries in the present study and the challenges they provide
for the effectiveness of conventional regulatory strategies, it is not surprising that various
innovations in regulatory strategies for risk management have been developed in these sectors. This
is especially true in the construction industry, where since the 1990s regulations in the UK and the
European Union have attempted to address the complex chain of responsibilities for workers’
health and safety that have been created by the fragmented structure of employment in the sector.
As a result, regulatory strategies have explicitly included coverage of health and safety
responsibilities arising from relations between procurers and suppliers in the labour and service
supply chains that permeate the sector. 

In the maritime industry, there has been less focus on supply relations in efforts to regulate risk
management and account for the complex chains of responsibility created by the deregulation and
restructuring of employment and the labour force. Nevertheless, international standards – such as
those found in Safety of Life at Sea (SOLAS), the ISM Code, in the requirements of the Standards
of Training, Certification and Watchkeeping (STCW) on seafarer training and qualifications, and in
the International Labour Organization’s Marine Labour Convention – as well as some national
efforts to protect labour (eg in relation to crewing agencies in the Philippines) all to some extent
represent attempts to address the complexities of the sector. As in construction, there would also
seem to be potential to use supply chains to improve the management of health and safety on
board vessels.

One of the most interesting elements of change in the modern maritime industry concerns that
taking place in the relationships between clients, shipping companies and the seafarers that crew
the ships carrying clients’ goods from port to port around the world. The limited available
literature suggests that the nature of these relations may have significant effects on health and
safety management at sea. It further suggests that shipping companies may resemble the ‘porous
organisations’ identified in land-based examples, where the demands of clients, superimposed upon
relations between employers and employees which are themselves no longer entirely determined by
the nexus of law surrounding the contract of employment, come to dominate concerns about the
management of work and as such influence the nature of working conditions and the work
environment.

While much of this influence may lead to work intensification and poorer working conditions,
there is also the possibility that, as with the construction sector, in certain cases it may contribute
to the improvement of health and safety management and working conditions, provided certain
preconditions apply. Moreover, since in some parts of the world the industry is somewhat remote
from regulatory scrutiny, it is possible that such ‘supply chain effects’ on health and safety
management may even be better placed to contribute to improved health and safety outcomes in
the sector than more conventional approaches to regulatory scrutiny of health and safety at work.
It is also the case that, in common with the construction sector and partly as a consequence of
regulatory measures, there have been varying degrees of political and business pressures placed on

The limits of influence  39



major operators to introduce their own ‘voluntary’ standards and practices. As we shall see in the
case studies outlined next, in parts of both industries these pressures have resulted in considerable
efforts to use supply chain relations to influence OSH management practices among downstream
suppliers.

Supply chains in the construction and maritime sectors: an outline of the nature
and effects of the examined supply chains 
This section briefly outlines the structure and effects of the supply chains in the four case studies
as experienced by the workers and managers who participated in our research.

Construction 
As described in Chapter 3, we undertook two case studies in the construction industry. In both
cases they were examples of the conscious use of the supply chain to demand standards of health
and safety management and practice among contractors and subcontractors. However, there were
a number of differences between the case studies in the way this was achieved and how it was
perceived by the organisations involved. 

There are three main sources of evidence showing the operation of the regimes in place to ensure
good health and safety management and practice in the case studies. The first and perhaps most
obvious is found in data on reported injuries, ill health and incidents. As outlined above, these
data strongly suggest that the systems for ensuring safety in the construction of the Olympic Park
were operating effectively in terms of reported injuries. This, as far as we were able to tell from
the less robust data available, was also the case in the Forum Development case study. On both
sites, there were no fatalities and considerably fewer reported injuries than might have been
anticipated from data on the performance of the industry overall, and fewer than experienced in
comparable large construction operations. However, on its own this tells us little about the
contribution of arrangements within the supply chain to achieving this improvement.

A second source of evidence is found in the operational data generated through the monitoring
and audit arrangements in place. Here there was a wealth of information concerning the
operation of arrangements for safety practices and procedures on the Park, including the
qualification and training of personnel and the operation of risk assessment and management
procedures. There was also information on recorded near-miss incidents and such like and, more
importantly, actions taken in response to them. As the following chapter demonstrates, overall the
evidence available from these sources would indicate that a robust, responsive and extensively
monitored OSH management system was in operation on the Park, which extended beyond
arrangements with principal contractors and appeared to generate substantial intelligence
concerning safety. Again, there was much less robust data on these issues in the second case study,
although it was sufficient to convey the same general impression of overall good practice.

However, this tells us relatively little about the perceptions of the personnel involved concerning
the efficacy of these arrangements, their dependence on supply chain relations and the
contribution of such arrangements and relations to improving either the safety of the workers
concerned or the operational practices of their employers. A third source of data in this respect
can be gleaned from information collected during interviews and discussions with representatives
of employers and workers at various levels in the supply chain during the investigation. We will
concentrate on these data in subsequent sections.

Working on the Olympic Park
Figure 1 is a schematic representation of the supply chain relations studied at the Olympic Park.
It shows the Olympic Delivery Authority (ODA) as the procurer at the head of the chain, and
CLM (a consortium made up of CH2M Hill, Laing O’Rourke and Mace) as the delivery partner
charged with ensuring compliance from the principal (Tier 1) contractors on the ODA’s behalf.
There were several of these Tier 1 suppliers involved in the construction of the Park and the
company on which we have focused our studies, and called TitanCF Industries, was one. In turn,
in their contracts with the ODA, the Tier 1 suppliers were charged with assuring compliance from
their contractors and subcontractors with regard to OSH requirements. There was, however, as
shown below, a ‘double assurance’ built into the arrangements for monitoring compliance with
required OSH standards: not only did the immediate procurers have systems in place to monitor
compliance from their contractors, but the organisations at the head of the supply chain also had
monitoring procedures that reached down into the supply chain and – in theory at least – were
able to provide a double check on compliance from contractors at the lower levels.
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The arrows in Figure 1 indicate the direction of influence in the supply chain. Thus, in a
straightforward way, through requirements at the pre-tendering and tendering stages, ODA
procurement strategies made clear the expectations of the standard of health and safety management
and practice required at the Park, and made successful tendering contingent upon these expectations
being met. As a principal contractor, TitanCF Industries was therefore under a contractual obligation
not only to implement these requirements in its own work but to demand the same level of adherence
to standards of health and safety management and practice among its own contractors. These
contractors likewise were further obliged to require them of their own contractors and so on
throughout the supply chain. Monitoring of the delivery of these standards was undertaken by the
organisation for which they were being delivered, that is the (contracting) organisation in the tier
above. But as the dotted arrows also indicate, the system for ‘double assurance’ of standards was
achieved through further monitoring of compliance undertaken both by the ODA and the delivery
partner through the various feedback, communication and training arrangements also in place in the
overall systems for managing safety and health at the Park. The operation of all these arrangements
and how managers and workers at various levels of the supply chain perceived their effects will be
discussed more thematically in the following chapter.

The Forum Development – working on a large infrastructure project 
Supply chain relations in our second case study are represented in Figure 2. As with the Olympic
Park, the simplest expression of the use of the supply chain to influence OSH is demonstrated by the
direction of the arrows. The principal difference between the two case studies was the absence of any
arrangements through which the procurer or its delivery partner directly monitored the activities of
second- or third-tier contractors in the Forum Development, as was the case on the Olympic Park. 

Shipping 
Unlike the case studies in the construction industry, the two undertaken in the maritime sector
concerned very different trades. As one senior trade union official stated of the industry:

It’s so different from one trade to the next – it’s not really one industry – it’s several.

A consequence of these contrasts, immediately apparent in the two case studies we undertook, was
that there were fundamental differences in the structure and functions of the supply chains involved.
These were created by the structure of the trades and the dominance within them of different business
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practices and associated variations in the nature of the economic relations subsisting between supply
chain actors. Thus, in the tanker sector, there was a relatively straightforward situation in which
major oil companies contracted with independent tanker companies; while in the container trade,
relations between ship operators and the organisations whose goods they carried were more varied,
diffuse and complicated. As a result, whereas the conscious use of supply chain influences by major
oil companies was clearly in evidence in the tanker trade in ways somewhat comparable to that seen
in the construction studies, their role and possible use to influence OSH management and practice in
the container trade was both less evident and more complicated. 

Availability and usefulness of sources of evidence in the maritime sector were also somewhat less
straightforward than in construction. Data on reported injuries, ill health and incidents in the
industry are notoriously incomplete and unreliable.69,121,175–177 We were therefore unable to make use of
this source in more than a very general way. However, as we have indicated previously, overall these
data suggest that while the maritime industry is among the most hazardous, there is some indication
from routinely collected data that the tanker trade performs somewhat better on several measures of
OSH performance when compared to other trades. This is so, for example, in terms of data on ship
incidents, on Port State enforcement and, to a lesser extent, on the outcomes of inspections
undertaken by or on behalf of the major oil companies.

A second source of possible evidence might be found in the operational data generated through the
monitoring and audit arrangements in place within shipping companies. However, in the companies
we studied, such information was either not collected in sufficient detail or with sufficient rigour to
be useful for the purposes of the research, or was not made available to researchers. In effect,
therefore, with the exception of some limited reference to data providing some general indication of
safety performance, we of necessity concentrate on the information we have obtained from the
managers and seafarers involved in the two case studies.

The tanker companies
The supply chain arrangements relating to the tanker companies studied are summarised in Figure 3.
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With their capacity to choose which ships to employ, charterers have the opportunity to be influential in
the way that ships are operated. The oil sector has arguably advanced furthest along this road because
of the small number of large players in the sector. While the major oil companies (generally referred to
as ‘oil majors’) claim to account for some 20 to 30 per cent of the market in the maritime transport of
petrochemicals, the other 70 to 80 per cent is served by independent tanker operators. The main source
of business for these companies, however, is the transport of petrochemicals for the oil majors. These
companies are therefore in an extremely powerful market position at the head of the maritime oil
transport supply chain. The representative organisation for the oil majors is the Oil Companies
International Marine Forum (OCIMF), through which they are able to present their views within the
IMO and other regulatory and legislative arenas and additionally organise more direct approaches to
tanker companies in terms of improving safety in the transport of their product.

The dominance of the oil majors is much in evidence in the sector. To compete for contracts, tanker
companies must ensure their ships are maintained and operated at a level dictated by the oil majors,
including with respect to arrangements for the management of health and safety on board. Vessels and
the companies that operate them are vetted and required to meet rigorous standards concerning a
matrix of procedural and staffing requirements that influence, among other things, the management of
OSH. Inspections are performed according to standard report formats developed by the OCIMF (see
below) and provide each member oil company’s vetting department with the information necessary to
apply its criteria for the selection and/or continued use of tankers and their operating companies. Tanker
vetting inspections are usually carried out during unloading operations, with the prior agreement of the
ship owners and operators, and include access to confidential documents relating to the vessel’s
maintenance and classification. Where a fleet operation fails to meet the required standards, even if it is
because of the lower performance of only one owner’s ships, it may result in the entire fleet being denied
business. Oil majors’ investment in the management of the vetting process is considerable. The level of
dominance exerted by the chemicals industry over the independent companies that transport its goods is
not as great as that of the oil majors, but as we shall see below, it follows the same pattern.

As Figure 3 also shows, safety management issues with relevance to the berths at the refineries and oil
terminals where tankers load and unload their cargoes are also significant. Since many of these are
owned and/or operated by major petrochemical companies they are further able to require contractual
safety management standards from tanker operating companies in relation to these too. A similar
situation prevails in the chemicals sector.

As well as producing technical and operational guidelines for the sector, the OCIMF has developed a
common ship inspection report programme (SIRE). Launched in 1993 as a response to concerns of sub-
standard shipping, SIRE is presented as a ‘risk assessment’ tool. Using a standard inspection guide,
information is entered into a database enabling potential charterers to access up-to-date inspection
information concerning oil tankers.178 Since its introduction, more than 180,000 inspection reports
have been submitted to SIRE. On average, programme recipients access the database at a rate of more
than 8,500 reports per month. OCIMF members appoint the inspectors who make these reports.

In addition to the SIRE inspection system, the Tanker Management and Self Assessment (TMSA)
programme claims to provide a best practice guide to ship operations and a means by which to
determine ship operator quality. It offers ‘a comprehensive tool to help ship operators measure and
improve their management systems’. As well as providing instruction and methods to encourage ship
operators to assess their safety management systems (SMSs) against key performance indicators and
develop continuous improvement, it provides an online tool enabling them to share their results with
those who might request them for the purposes of their own internal vetting. The advantages to oil
companies of the implementation of such a tool are obvious, as is the business necessity on the part of
such tanker companies to ensure they comply with the requirements of the scheme. According to the
latest OCIMF Annual Report,178 the TMSA programme continues to grow, with more than 1,200
companies now registered to submit reports.

There are 576 SIRE inspectors accredited under the programme. The majority (463) are accredited to
inspect larger tankers (Category 1 ships) while a few (eight) are accredited for small tankers (Category 2
ships) and others (105) for inspecting various additional kinds of vessels including barges, those used for
towing vessels carrying petroleum products, and vessels carrying packaged cargoes (Category 3 ships).
They are selected by OCIMF member organisations and are required to familiarise themselves with the
inspection processes by attending SIRE inspections in the company of SIRE-accredited inspectors, before
attending an OCIMF SIRE Inspector Training Course. Following the course they must complete a
written examination and successful candidates are then further audited during an inspection before
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being accredited as inspectors. The SIRE accreditation process is cyclical and each accreditation period
runs for three years. There are 28 SIRE auditing inspectors who, according to OCIMF,178 are at the
heart of the SIRE inspector accreditation programme. They are experienced inspectors who collectively
audit approximately 150 SIRE inspectors each year.

External guidance and monitoring activities through the supply chain in the petrochemical tanker trade
are not limited to the activities of OCIMF, SIRE and the TMSA programme. In relation to chemical
tankers, since the 1990s the Chemical Distribution Institute (CDI), a non-profit making organisation
founded in 1994 and funded by the chemical industry, has aimed to ensure the development and
preservation of an inspection system for the transport and storage of bulk liquid chemicals.179 The CDI
Marine Scheme was created to improve the safety and quality performance of bulk liquid chemical
shipping. It now provides annual inspection reports on over 600 ship operators and 3,000 ships.179 Ships
having a CDI-Marine Scheme report are also listed on the European Quality Shipping Information
System used by Port State Control authorities. Chemical terminals acknowledge the CDI standards, and
their role is influential in determining whether vessels are able to visit their berths.

In our case study in the tanker trade, we found widespread awareness among seafarers and the
managers of the operating companies from which our data were collected concerning pressures from the
major petrochemical companies in respect of arrangements for OSH management on board their vessels.
We were able to explore their perceptions of the significance of these pressures in our analysis of the
OSH management on the vessels, and several themes emerged from the data which we look at in greater
detail in following chapter. While the nature of the industry and its activities is considerably different
from construction, there were a number of similarities in the way that supply chain influences on OSH
operated. These were especially evident in relation to the scale of the potential damage to the business
and reputation of powerful and influential actors in the supply chain as a result of health and safety
failures among their suppliers, and in the lengths to which these actors were prepared to go to make
explicit their health and safety management requirements of their contractors and to monitor
compliance with them.

The container companies
The fourth of our case studies focused on a cluster of businesses connected to a ship management
company based in the UK that we have called Eagle Shipping. The supply chain in which Eagle Shipping
was involved is shown in Figure 4. The business relations involved in the ownership, management and
operation of the ships were somewhat complicated, but as our sectoral level interviews in the industry
confirmed, fairly typical of those generally found in the shipping industry. Griffin owned QPR, which
subcontracted technical ship management to Eagle, which in turn managed the vessels. However, QPR
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retained the role of cargo management and therefore had a relationship that might best be described
as running parallel to Eagle Shipping. In relation to cargo planning, QPR therefore retained a direct
relationship with the vessel, which did not run through Eagle channels. Additionally it is worth
noting that Eagle Shipping contracted with Eagle Manila (a crewing agency) for the provision of
crew. 

Eagle Shipping provided technical management for a modest fleet, which comprised vessels for two
sister companies (the same parent owned all three companies) and for a Swedish company (QPR). In
total it provided technical management for 14 vessels in a variety of trades which were not
associated with the offshore oil industry and four vessels which were.

The container vessels operated by this company were owned by QPR, which was in turn owned by a
large shipping line – Griffin. QPR made many of the operational decisions about the vessels and was
a major point of contact for Eagle management (for example, the purchasing manager liaised directly
with them). However, Griffin played a more proactive role in a small number of areas, for example
in relation to bunkering (fuelling), which it wholly controlled. Eagle had only held the contract to
manage the vessels on behalf of QPR for around 18 months before the time of our investigation.

On board ship both QPR and Eagle were recognised by seafarers as having a strong association with
them and with operational matters. Griffin produced literature for all of its fleet, which was
available on board; but notwithstanding these efforts Griffin remained largely ‘off the seafarers’
radar’ except when it came to issues of fuel quality and bunkering. The seafarers themselves were
employed by either Eagle or its Philippines-based crewing agency, Eagle Manila. Officers had
permanent contracts but ratings did not. Rather unusually, all the seafarers were on rotations back
to the same vessel.

While such complexities of ownership, management and operation are not uncommon in the
maritime industry today and also extend to practices in the tanker trade, the nature of the business
relations between the companies and those whose goods they were transporting was quite different
to those described in the previous case study on the tanker trade. In the container and car shipping
undertaken by QPR, goods belonging to a considerable range of clients could be loaded and carried
on board their vessels in any one voyage. The safety interests (if any) of the smaller of these clients
appeared to have made little impact on the management and crew of the vessels, while those shown
by larger clients were restricted to the conditions under which their goods were transported. 

The safety of the cargo was reported by seafarers on board to be the overwhelming concern of the
charterers. Charterers took an interest in the cargo holds, the lashings and the cleanliness, but
generally this interest did not extend in any overt way to the arrangements for managing the health
and safety of the crew. 

There was one customer that was regarded as an unusual/exceptional case. It had undertaken a more
general auditing of the conditions of life and work on board. This was described as useful by some
seafarers as audits were generally approved of and sometimes picked up minor issues to be dealt
with such as old paint being stored for too long:

SEA 14: [Company name] has been here doing audits, I think it is, I don’t know but for me it is
feeling it started when they had, years ago when they started covering the child labour in the
manufacturers, now then they took out the system to control and this includes also the transport.
So they came here and they asked the crew, they want to see hospital facilities, make sure the
crew get properly paid, the resting hours, so yeah [company name] they did that. 

Interviewer: What did the [company name] auditors look at?

SEA 15: Safety, health, like the paint locker and how was the ventilation, and that the labels
were there and the MSDS [material safety data sheet] and this stuff. And they were very
interested in the engine and how it works and like this and well, the standard, how it looks like –
I mean the general what you see, the housekeeping and things like that, clean linens. 

However, this was an exception and seemingly a spin-off from the particular corporate social
responsibility agenda pursued by a large multinational retail company. It was remembered because of
its exceptional nature rather than because it was in any way typical of the normal practices of
customers. 
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As we discuss in the following chapter, generally in the container trade the business relations between
customers and the management and crew of the vessels carrying their goods were more typical of the
arms-length trading relations that Sako77 argues are least likely to be characterised by features in which
buyers exert a direct and significant influence over the internal management practices of their suppliers.
There was no obvious pressure from the clients whose goods were being shipped for either the ship
operator or the ship management companies to conform to any requirements concerning the management
of health and safety on board the vessels shipping them. Indeed, with the exception of the one example of
a client that had carried out some auditing, there was no evidence of them imposing such requirements.
There were two primary reasons for this. One appeared to be because there was no immediate or obvious
reason why it was in the client’s business interests to require particular standards of OSH management on
board the ships transporting their goods. The second reason was that the structure of the supply chain in
question was too diffuse, and the position of the clients whose goods were being shipped too remote to
allow processes, such as the procurement and monitoring activities examined in the other case studies, to
be used effectively to influence either the ship operators and managers or the seafarers in this last case
study. 

Despite this lack of an obvious direct supply chain influence of customers on their suppliers, however, our
case study demonstrated that relations between parties in the network of business connections involved in
container transport nevertheless sometimes influenced health and safety practices at sea. We will have
cause to return to this observation in the final chapter of the report. 

Conclusions
In short, both construction and shipping are comparatively hazardous industries in which the
management of risks to workers’ health and safety is made substantially more difficult by the structure
and organisation of work in the sectors. In this respect, both represent challenges to conventional
approaches to OSH management and to its regulation. Regulators, employers and trades unions in both
sectors are not unaware of these challenges and have attempted to address them in various ways.

Innovative approaches to regulation that pay some regard to the fractured nature of the structure and
organisation of work are evident and of relative long-standing in the construction industry; and so is
strong and directive political pressure upon the leading organisations in the industry. These pressures
would appear to have had some impact on the consciousness of at least some of the major organisational
players in the industry and it is evident from the case studies undertaken in the present research that this
consciousness is reflected in concern about public image and reputational risk, which in turn has led to
conscious efforts to impose influence on the health and safety management arrangements of contractors
through the supply chain. Exactly how and with what effects this is achieved in the situations we studied
is explored further in the following chapter. It is important to note, however, that in this respect we are
referring to large and prominent business organisations in the construction industry and not necessarily to
the industry as whole. This is an issue to which we will return in the final chapter of the report.

In the case of the maritime industry, responses to the situation are somewhat more varied. To begin with,
the regulatory provision for OSH management remains both limited and conventional in the extent to
which it takes account of the structural and organisational determinants of OSH outcomes in the sector.
The ISM Code merely requires the implementation of a fairly standard SMS among ship operators and
on the vessels for which they are responsible. It makes little allowance for the challenges to
implementation and operation of safety management brought about by the structural and organisational
features of work and employment in the industry. Nor are there any regulations that specifically address
these features in ways comparable to the CDM Regulations in the construction industry. Moreover, while
structural and organisational challenges for OSH management are evident in all trades in the sector, there
are substantial differences between trades in their nature and extent and in the responses to them. As our
case studies demonstrate, there are some situations in which the concerns of companies at the head of
supply chains about their commercial success, reputational risks, liabilities for environmental damage and
so on, have led to substantial interventions in the OSH management arrangements of the downstream
suppliers of transport for their goods. At the same time, our case study in the container trade
demonstrates that such business and regulatory determinants and the contexts in which they occur are
not found ubiquitously across the industry as a whole. In the container trade, while supply chain
pressures may still play some role in influencing good practice in OSH management, they do so less
obviously, and more as one element of a constellation of influences that also include regulatory
compliance pressures and further business concerns among the organisations in the sector regarding
matters such as image and market position. Again, we explore the detailed experience of these
pressures in the following chapter and will have cause to return to their implications in the final
chapter of this report.
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5 Direct and indirect supply chain effects on health
and safety arrangements: experiences in construction
and shipping 

This chapter explores how the situations we have studied in the construction and maritime sectors can
be understood in terms of supply chain leverage on OSH management practice. In essence, following
from the outline at the end of the previous chapter, the account in the present chapter focuses on how
personnel within the organisations we studied perceived the impact of strategies adopted by buyers upon
the health and safety practices of themselves and their suppliers by considering in turn four issues:

• the nature of procurement within the supply chains studied
• the provision of health and safety support to suppliers
• arrangements for the monitoring of compliance with the demands of upstream clients
• the way in which supply chain influences were in part shaped by wider aspects of the surrounding

external environment. 

The influence of procurement 
Having identified perceived supply chain influences to a greater or lesser extent in all the situations we
examined, we sought to understand the impact of these on the procedures and practices of the
organisations we studied. In essence the most direct pressures were those associated with standards that
could be required of suppliers in the terms of the contract under which they supplied their services and
the monitoring of their delivery by buyers or their agents.

Procurement practices
By far the most common and long-standing supply chain procedure to influence the practice of those
supplying goods and services is for buyers to make the practices required a condition of the contract
between themselves and their supplier. Allied to this is the related procedure of demanding certain
qualifications or pre-qualifications from potential suppliers and their workers, as definitions of the
standards of competence required for eligibility to tender for contracts. Common requirements in
relation to OSH in this respect include evidence of adoption and operation of certified OSH
management systems by contractors, certification of competencies and training acquired by their
managers, supervisors and workers as well as evidenced standards of performance in terms of OSH
outcomes.

As might be anticipated in a complex building project such as the Olympic Park which involves large
numbers of contractors and subcontractors, there were extensive procurement arrangements in place in
which health and safety standards featured prominently. The ODA approach was described in detail in
its Health, Safety and Environment (HS&E) standard,180,181 which was intended to remind contractors of
their legal responsibilities and set out how consistent good practice was to be achieved across all
projects on the site. Health and safety was incorporated from the inception and planning stages and the
ODA’s intent to involve the supply chain is clear throughout the standard:

Suppliers are responsible for adequately resourcing their work to meet this standard including self-
monitoring, auditing and reporting against the KPIs [key performance indicators].* Suppliers with
sub-suppliers are also responsible for communicating these requirements through their supply chain
and monitoring compliance.181

This approach was also very clearly evident from interviews with senior OSH staff within the ODA:

… the client leadership issue is very important; the difference between us and a lot of public sector
organisations is that we are incredibly intrusive, as some of the CEOs – I meet with all the CEOs of
all our principle contractors every three to four months – and as one of them said to me a couple of
meetings ago, he said ‘you lot set out what you were going to do four-and-a-half years ago, and we
all said ‘oh yeah, we have heard it all before, that’s what they all say.’ So the only difference is that
your lot have done it!’ So we have been really clear about that, we are incredibly intrusive into the
supply chain for all sorts of reasons in terms of how much money people are paid, are they being
employed properly… (Director of construction, ODA)

* See Appendix, Table 5.
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Similarly, in the tanker trade members of the management of the tanker companies were under no
illusions concerning the importance of meeting the oil majors’ requirements in order to secure their
business. This was the case in both the oil and chemical tanker companies. As one marine
superintendent said: 

Now it was the cargo-owner market. There were no other choices. If your ship doesn’t accept
inspection, it doesn’t have cargoes to carry and your company goes into bankruptcy. (TMAN 5)

These requirements were felt to cover a whole range of operational activities in which the oil majors’
vetting procedures were seen as intrusive:

We expect those oil majors’ inspection; meanwhile, we also fear these companies’ inspection. Their
inspection was very strict. They would inspect from the major part to tiny point, the glove you
wore, the torch you used. The inspection was very strict… as seafarers, we also feared, since their
inspection included hundreds of items. The inspection was very much detailed. (TSEA 1)

On the Olympic Park, the ODA used HSE guidelines180 in the development of its pre-qualification and
tendering process.181 In addition, it held workshops with key stakeholders to identify their views, needs,
aspirations and wishes for what the ODA should be trying to deliver, as well as what was both legal
and realistic. The results of these workshops fed directly into the ODA’s procurement policy. Its main
element was a ‘balance scorecard’ used to rate organisations on a number of key areas, including
health and safety. The ODA regarded its approach as an extension of the CDM Regulations:

And in a way, from a health and safety point of view you could say that this is a further
development and extension of that legal duty in the CDM Regulations for a client to ensure that a
suitable and sufficient health and safety plan is in place. (Head of health and safety, ODA)

Even before pre-qualification, in order to maximise the number and diversity of contributing
businesses, a brokerage service known as ‘CompeteFor’ had been established by the ODA.182 Potential
contractors completed a questionnaire created by a buyer, allowing buyers (generally Tier 1
contractors) to shortlist possible subcontractors for invitation to tender. Effectively, this system
represented a series of vetting processes for organisations prior to the pre-qualification and tender
stages. It was mandatory for Tier 1 contractors to use ‘CompeteFor’ to source subcontractors, ensuring
a consistent approach to procurement, including the emphasis on health and safety, throughout the
supply chain:

… what CompeteFor does is we mandate in all our Tier 1 contracts for your sub-suppliers you
must use CompeteFor to source them. And as part of CompeteFor we are required certain policies
to be published before they can publish their profile on CompeteFor and one of which is our safety
policy. (ODA Deputy head of procurement) 

… so get our Tier 1 supplier to use the same system, the same methodology, the same approach in
procuring their second- and third-tier suppliers. (ODA Head of procurement)

The pre-qualification stage was intended to ensure that suppliers had the competencies and capacities
to meet the requirements of the HS&E standard. To this end, they were required to complete a pre-
qualification questionnaire (PQQ), which was fed into the balance scorecard. The health and safety
section of the PQQ asked a number of questions concerning the suppliers’ policies and arrangements
for OSH management. In addition, they were required to submit supporting documents detailing these
arrangements and their OSH performance, as well as their own procurement and monitoring
arrangements to ensure their contractors met OSH standards. The weight attached to the health and
safety part of the PQQ was apparent:

… they may be the greatest company, they might be potentially the cheapest but if they have got a
dismal health and safety record (and these are questions that we specifically ask within out PQQ
documents), and then if they have a report or – God forbid – they have had a fatality in the last
year or so, I’m sorry but they don’t go forward. So these are principal criteria that we start with at
the beginning of our procurement process and we score those. (Procurement manager, TitanCF
Industries [Tier 1])

In the Forum Development, our second case study in construction, again health and safety assurance
was in evidence in the procurement procedures in the supply chain, but the client/developer, Rome



Enterprise Consortium, did not take as prominent an interventionist role as the one actively pursued by
the ODA on the Olympic Park:

The way we manage the build-out of the site is that as a developer, we have a working partnership
with four main contractors. So all of the work is done through those four main contractors … they
are the four main contractors we always use. Whether that will change or not, I don’t know, but it
seems to work quite well at the moment. (Project manager, Rome Enterprise Consortium [Procurer])

While recognising the need for high standards of health and safety management, the procurer left it to
the Tier 1 contractors to work out the details of how they were to be achieved:

… the four main contractors from board level agreed some not basic, some quite intricate and
advanced health and safety standards… They have to work to that as a minimum because they all
agreed it together, that that was the minimum; so we are not, sort of, imposing a standard on them
but we just recognise there needs to be a standard… (Project manager, Rome Enterprise Consortium
[Procurer])

Similarly, the procurer remained at some distance from the day-to-day management of health and safety:

We like to do it through our Tier 1 contractors because at the end of the day they are the guys
managing the activity on site, we are not actually doing that. (Project manager, Rome Enterprise
Consortium [Procurer])

On the Olympic Park, the development of the PQQ was something that TitanCF Industries (the Tier 1
contractor that participated in both case studies) felt involved with and also intended to continue to use
on projects after the Olympic Park:

… it is a very effective process and so it certainly is something we have developed here and, you
know, to be fair with the ODA and CLM, and it is something we have developed and it’s certainly a
robust way for our work for major projects and special projects. And that is definitely something I
will take forward to these next big jobs that we are after, and it is an effective process. (Procurement
manager, TitanCF Industries [Tier 1])

It was also evidently used throughout the supply chain:

[We are] not supposed to use a subcontractor until they have done that questionnaire, and part of
that questionnaire will include health and safety issues. So make sure they have got health and safety
plans and policies and that kind of thing is in place. It depends on how big the company is and what
kind of work it is, but the idea is we can’t officially place an order or they can’t get paid until they
have done that questionnaire. (Health and safety adviser, ArgonautCF Construction [Tier 2, also
acting for Tier 3])

In terms of subcontracting, the ODA made clear that principal contractors were responsible for ensuring
that health and safety was addressed in a similar way during procurement:181

The supplier is responsible for ensuring during their procurement process that the competence of
sub-suppliers to address HS&E matters is assessed, and only those capable of meeting the standard
are appointed. When appointing sub-suppliers, checks shall be made to ensure that the sub-supplier
shall devote appropriate resource to meet the standard. During this process and after appointment, it
is the responsibility of the supplier to ensure that sub-suppliers are aware of and understand the
requirements of the standard as it applies to them, and to manage the relationship to achieve
compliance, and to monitor and report performance.

The same expectation of quality control throughout the supply chain was evident in the Forum
Development project; however, here again it was clear that the site developer was less interventionist
than the ODA and did not seek to influence either the procurement practice or the relationships
between the Tier 1 and lower-tier contractors in terms of health and safety (or in any other matters).
Rather, it expected TitanCF Industries to do this:

No we don’t [ask for potential suppliers’ previous health and safety records], I think it is very much
driven by… it is unusual that, it is almost selected through the supply chain if you like, in that the
principal contractor would vet all of that information before suggesting them to us, because we
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employ them to manage that process on site… I don’t think so, no we don’t tend to [seek to
influence relationships between Tier 1 and lower-tier contractors] because we almost feel that
by doing that we might be influencing such that it is, absolving some of the responsibility of the
principal contractor… It maintains their responsibility, that is the idea. (Project manager, Rome
Enterprise Consortium [Procurer])

Interviews with TitanCF Industries personnel on both sites also suggested that, as a consequence of
these supply chain pressures, they believed their company’s investment in health and safety was
increasing and that it was important that the company had appropriate documentation and an
excellent safety record in order to win further work:

Yeah, I mean I think it is our performance on the Olympic Park, and definitely our health and
safety performance, which has helped us on other major jobs in the last two years. So I can
only think of positive things from the health and safety on site here, definitely nothing negative.
(Supervisor, TitanCF Industries [Tier 1])

This was because they understood the contracting organisations’ health and safety records and
reputations to be perceived by clients as key factors in winning contracts:

… health and safety is fundamentally the winner of all contracts these days. People say cost,
but at the end of the day if you have a bad track record anyway you are going to cost more;
you are going to cost the client, you’re going to cost your reputation, you are going to cost
health and safety sustainability and environment – it is one of the key drivers for winning work
these days in any pre-qual or any tender. (Project manager, TitanCF Industries [Tier 1])

And this was something that was also apparent when TitanCF Industries’ managers talked about
their approach in their own procurement procedures used for their contractors:

So the driver is very much geared around the safety element of understanding what we are
going to do, and I won’t deny part of that is so when we then say, ‘We want you to participate
in this, we want you to attend this workshop, you can’t do that, that ain’t in budget, you stand
there till you sort it’… So if they then come back to us later on to say ‘we won’t stand in for it,
we ain’t interested’ – if you aren’t prepared to buy into the culture, go and work for somebody
else! (Construction manager, TitanCF Industries)

The Tier 2 interviews on the Forum Development site also made it clear that participants believed
an organisation’s health and safety record and reputation were key factors in winning contracts:

It is comparative, it is included in our own bids basically and that is [HadrianCF
Construction’s] pride. We promise to beat their bid, so there is a health and safety course that
goes into it, so basically it is included in the price. I mean you have to show your qualifications
and your processes. (Project manager, HadrianCF Construction [Tier 2])

There was little doubt, however, that the ethos on the Olympic Park was one that generated
unusually high expectations of health and safety management, and it was equally clear that health
and safety was not always such a paramount factor in work for other clients. Several participants
identified past health and safety record and the price of their tender as the two key factors on
which winning a contract depended, but drew a distinction between the client on the Olympic Park
and previous clients, particularly smaller ones. On the Park, health and safety was seen as the
overriding factor, whereas for other clients money was much more significant, with health and
safety regarded as a bonus but not the first priority, a perception shared at several levels in the
supply chain:

… we are working with really good, proactive, intelligent clients which makes our life a lot
easier to work with them and we can bounce ideas off them. (Project manager, TitanCF
Industries [Tier 1])

… the level here is very high and that is drummed into you right from the very start. On other
sites it is drummed in at the start and then it tends to, if production dates aren’t met, on other
big construction sites it does tend to slip away and get a bit of a back seat compared to getting
things done. Whereas that is not going to happen and we don’t want that to happen, health and
safety is out right at the front. (Manager [link to Tier 2], OmegaCF Contracting [Tier 3])
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The highly interventionist arrangements in construction and the oil and chemical tanker industries were
less apparent in the supply chains of the container trade. Nevertheless, in subcontracting the operation of
its vessels to Eagle Shipping it was evident that QPR was looking for a ‘quality’ operator with a good
reputation. The management at Eagle identified its reputation with regard to both safety and regulatory
compliance as an essential factor in winning the contract to run QPR’s vessels. Furthermore, in the
standard contract used (and often adapted) in the subcontracting of ship management, several clauses
pertain to regulatory compliance and to the management of safety. For example, a clause on regulatory
compliance specifically mentions regulation relating to seafarer qualifications (STCW) and to the ISM
Code. It states:183

… the Managers shall in a timely manner make available, all documentation, information and records
in respect of the matters covered by this Agreement either related to mandatory rules or regulations or
other obligations applying to the Owners in respect of the Vessel (including but not limited to STCW
95, the ISM Code and ISPS Code). 

Another clause dealing with SMSs requires that:183

Where the Managers are not the Company, the Owners shall ensure that Crew are properly
familiarised with their duties in accordance with the Vessel’s Safety Management System (SMS) and
that instructions which are essential to the SMS are identified, documented and given to the Crew
prior to sailing. 

As we outlined in the previous chapter, here there was no obvious pressure from clients who ultimately
owned the goods being shipped for either the ship operator or the ship management companies to
conform to requirements from them concerning the management of health and safety on board the vessels
shipping them. Indeed, with the exception of the single example given of a client that had carried out
some auditing (see Chapter 4), there was no evidence of them having such requirements. As already noted
in Chapter 4, this was firstly because there was no particular business advantage to clients for them to do
so and secondly because, even if they did, the structure of the supply chain generally meant it would have
been difficult for them to directly influence either the ship operators and managers or the seafarers in this
case study. 

The seafarers perceived only limited interest in arrangements made for their health and safety among the
charterers (QPR) and they were unaware of the nature of the contractual arrangements between Eagle
Shipping and the vessel owners (also QPR, which was in turn owned by Griffin). Instead, they generally
saw the priorities of the charterers (QPR) as being focused on getting the cargo safely and in undamaged
condition from point A to point B as quickly as possible:

We’ll load it as fast as possible and get out of here; I have done my job now go home. […] I don’t
think they [the clients whose goods were being shipped] are really aware of this because they put their
car on the dock and then the ship is gone and the car is gone. Of course they are checking that it is
safe for the car of course, they have to do that. (SEA 15)

Aboard ship the overall view seemed to be that while some cargo owners dealing with QPR did take a
certain interest in the vessel, this interest did not really drive standards forward or change things on
board. The seafarers thought that the priorities of QPR in acting on behalf of the cargo owners to whom
it provided a service were about reasonable costs, speed of delivery and avoidance of bad press. 

However, there were also signs that this was a relatively narrow expression of a more complex reality,
since the seafarers were also aware that many relationships with shippers were long-standing and, to
paraphrase a frequently aired view, ‘if they keep coming back for more business then all must be well’.
Effective safety management was regarded by both the personnel of the ship management company and
the seafarers on board the Sea Hawk as implicit in the maintenance of this business relationship. From
the perspective of Eagle Shipping, for example, QPR – as the vessel charterer subcontracting to other
customers to place their cargo on the vessels – wanted to show off a well-run and safe fleet:

The way I see the client we’ve got, I mean the client’s men are boarding [name of a European port]
every time there is a wander round the ship as well, they’re from QPR. But I think the clients
themselves are quite responsible party, they are not Greeks. You know they want to show a vessel a
reasonable standard to the customer because they have got to convince the customer to send their
goods, and there are a lot of other shipping companies out there. But if you can show your
customer a nice, clean, well operated, well-manned ship, well maintained – he is more likely to
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send his goods with you than somebody who comes in with a manky old rust bucket hanging to
bits. You know, you are going to say ‘are my goods going to get across the Atlantic?’ (MAN 2)

Aboard and ashore, reference was made to charterers visiting the vessels to inspect cargo holds and
check on the safety standards relating specifically to the transport of cargoes:

Oh yes, yeah. If any new contractor comes along he wants to ship his cargo out, he will go and
visit the ship, especially if it is ro-ro, because he wants to know that the ship is not going to
throw it about in the bottom of a hold and it is securely lashed down and it is not going to
move. We have had nothing yet that has broken away, they chain everything down, absolutely
solid. (MAN 3)

There were pressures on the ship management company to demonstrate that it generally maintained
high standards of management. Such high standards were part of its self-image and its business
strategy. It was, for example, beginning to check that its own suppliers were International
Organization for Standardization (ISO) 9008 and 14001 accredited, because there was a belief that
clients might be concerned with such matters:

And for the ISO 14001 this is because there is a bigger drive on us as a management company, a
lot more clients that are taking the decision to be a bit more environmentally friendly, they
realise that shipping gets a bit of a bad name for itself and we are just moving with the times.
We are also now looking at, on one of the KPIs we’ve got, I think they say 5 per cent of all our
supplies should be ISO 14001 approved. So we are now going out to a lot of suppliers to cover
those requirements as well. (MAN 1)

The personnel of the ship-management company also felt that safety on board the ships it managed
was primarily driven by their own efforts. The rationale they gave for doing so was a mixture of
ethics and ‘good business sense’. In relation to their own procurement policies, for example, on
personal protective equipment (PPE – for example coveralls, boots, gloves), the company had
decided to implement higher quality than required by minimum regulatory standards. In the case of
coveralls the company spent some considerable time considering which higher standard coveralls to
purchase. It searched for coveralls with greater fire-retardant qualities because it was keen that these
should meet the minimum requirement for its offshore vessels. This was partly because it wanted
one supplier for all coveralls and it needed to supply its offshore vessels, but it was also because it
was thinking about its public image:

Plus also there is an element of corporate image as well. We want to maintain that, so we want
to make sure that the brands are on all our boiler suits, as well as the control of quality. (MAN
1)

The contract for ship management under which the company operated meant that the cost of such
items was passed directly on to the ship principals (ie to QPR in the case of its vessels). While there
did not seem to be opposition to this, mention was made of one occasion where a (different) ship
owner on a tight budget raised some objections. Eagle senior management had quickly dealt with
these:

… those things got nipped in the bud in quite an early stage and not through myself, but
through [senior manager’s name] it would be mentioned to them about the standard that we
maintain and it is cheaper to pay for the extra for the PPE than to pay out for a burns claim or
something like that. (MAN 1)

In relation to QPR, Eagle had never been approached to reduce standards. In fact there were
examples of situations in which it had been asked to improve them. One of these was in relation to
food provisioning. The feeding rate for Griffin ships was regarded as quite low (€5.75 per person
per day) and requests from officers for their own specialist foods, which were quite expensive, were
difficult to meet. Eagle attempted to deal with this difficulty by bringing provisioning in house and
‘cutting out the middle man’ to improve cost efficiency and quality. 

When asked who or what was determining the overall standard of safety on board the vessels Eagle
managed, the response was: 

MAN 2: I’d say that was more down to us.
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Interviewer: You would?

MAN 2: I mean I have just done a technical inspection on one of the vessels and my technical
inspection I will of course look at safety items. Yeah, I would say it is more ours.

Generally, managers seemed to feel the drivers for doing so were twofold: it was the right thing to do to
keep people safe, and there was also a business case for safety:

MAN 2: It is care for the individual and everyone else around, but the individual comes first. I mean
you read any ISM manual and the master has overriding authority to save a life. Life comes first,
safety at sea, SOLAS.

Interviewer: But there are other companies who have a different view?

MAN 2: There are, but within this company the promotion is, that is as [person’s name] says that is
one of our selling points to the clients is we have a safety culture.

They were aware of regulatory standards and knew that their contract with clients made meeting them
obligatory, but argued that the company worked to a standard that was higher than regulatory
minimums:

No, no, no I mean I work for Eagle, but we all have our guidelines to work with and we have
SOLAS, MARPOL… and MED regulations and you have got to make sure you comply with all
those. And we experience, you know, what is and what isn’t allowed. (MAN 2)

The desire to comply with regulations (or indeed, to work to higher standards) was not for fear of the
cost of penalties for non-compliance but was seen more as concern for business reputation. In this sense,
therefore, charterers did become important:

MAN 4: Because effectively these days, I don’t know if you know the Paris MOU and the company
calculator, because whatever ships you have directly reflects on the company rating.

Interviewer: So you are very much trying to avoid deficiencies and detentions?

MAN 4: Yeah, which is exactly what, whatever, what the client wants anyway, whatever they say. If
a client says, ‘well no you can operate it here’, they are not saying ‘the operator here will accept so
many deficiencies a year’… So we offer the best. The best practice that we can.

In other words, they were aware of the potential for a bad business image and the consequent effects on
their business that could result from the public availability of records of non-compliance, and sought to
avoid such non-compliance as much as they could. At the same time, through the same sources they
could make themselves aware of ships with records of poor compliance and thus avoid taking on the
management of such ships when seeking new business.

The seafarers were also aware of the drivers for safety from the ship management company, which was
seen as an important influence on board:

SEA 17: I think since I was new here in Eagle… the only things I notice… Eagle is very strict for
safety, that is the only thing saying about Eagle. They are very taking care really of safety. I think it is
not for the [offshore] ships only, I think for all the ships in general.

Interviewer: And when you think about Port State Control or Eagle when you are working in the
engine room, which one of those – [Eagle] or Griffin or QPR – which one drives your health and
safety practice? Which one encourages you to work safely?

SEA 20: Of course Eagle, mostly Eagle.

Interviewer: Eagle, ok. And how do you see that? Is that because they produce documentation or
procedures? How do Eagle influence your health and safety?

SEA 20: For example we are going to repair some engines… like [a] generator. We have a checklist
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that we are ticking off before the job started, like: isolator, electrical switches, something like that,
close all the fuel valves.

Interviewer: And the checklist comes from where?

SEA 20: Eagle also.

In short, therefore, while supply chain relations with the clients who shipped their goods with QPR
in the ships that it had contracted to Eagle to manage did not themselves provide much in the way
of direct influence on the OSH management standards applied on board, these relations
nevertheless did ultimately influence conditions on board, albeit indirectly. As the seafarers
themselves pointed out, there was a perception in both Eagle and QPR that if their clients had
cause to believe that their goods might be at risk as the result of the poor management of their
transport, then they would take their business elsewhere. It was therefore important to QPR to
contract the management of the ships it had chartered to a company whose standards of
management were of suitable quality and, in turn, it was important to Eagle to be seen to be
delivering this quality in the way it went about managing the ships. Since the management of safety
was understood and widely accepted to be an important element of managing affairs at sea,
indicators of the standards to which this occurred in practice and the avoidance of situations in
which safety management failure might be identified were regarded as important to the continued
business between QPR and Eagle – and the business of the latter with its shippers was seen to be to
at least to some extent dependent on the maintenance of these standards. There was also a sense
among these companies, which were operating at the ‘better end’ of the market, that quality
management was one of the indicators of competitive edge and therefore worthwhile pursuing from
a business perspective. Again, since quality in the provision of management generally could be
associated with indicators of good safety performance, this was a further influence that helped to
maintain good standards of health and safety on board ship. However, as we shall discuss later,
these influences on the quality of OSH management did not operate singly, but were just one
element of a set of influences in which both regulation and regulatory inspection were also
important. 

Supporting health and safety practice 
A criticism of the effectiveness of procurement practices in the past (and especially in the
construction industry) was that their delivery, once the contract had been awarded, often fell some
way short of expectations. For example, a study into fatal accidents in the construction industry
found that there was an ‘absence of strong agreed paths of influence from contracting strategies to
specific organisational factors’.25 In our case studies in construction and the tanker trade there were
signs that procurers had taken a highly interventionist approach towards achieving compliance
from their suppliers. While such intervention was most obvious in terms of the
monitoring/inspection strategies they used (and which are explored further in the following sub-
section), there was also considerable evidence of interventions intended to support improved OSH
management among suppliers who might otherwise not have the capacity to operate at this level
and whom it was necessary for procurers to bring up to the required standards. 

There were many examples of such support evident on the Olympic Park. In particular, the ODA
supported contractors with the provision of training, health checks (through the Park occupational
health service), as well as with information on safety and security on the Park and by organising
regular Park-wide campaigns targeting various issues. Lower-tier interviews made clear that
personnel understood training was compulsory for workers on the Olympic Park, as was
possession of construction skills cards. TitanCF Industries personnel indicated that everyone
attended a behavioural safety training course:

… behavioural safety training that all the operatives go through ‘Beyond zero’ training, it is like
a workshop that goes on for half a day, it is like a forum on issues… (Tier 1 supervisor)

This observation was corroborated by its subcontractors:

I mean we have actually attended all of ‘Beyond zero’ courses so I think all of our guys, there
might be a couple of agency guys that haven’t attended, just waiting for the new course to sort
of turn up again and we will send those along to it. (Health and safety adviser, ArgonautCF
Construction [Tier 2, also acting for Tier 3])
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Tier 2 interviewees referred, for example, to the monthly meetings for supervisors and for all Tier 2
contractors, methods statements, wearing of specified PPE, near-miss cards and weekly meetings to
discuss these cards, audits and inspections (both internally and by the Tier 1 contractor), weekly
progress meetings, timesheets, toolbox talks, plant record sheets, incident monitoring and daily
briefings and so on, all of which, might be delivered by their upstream procurer, but which they were
aware were driven by the ODA and its delivery partner CLM. There were acknowledgements from
interviewees in the lower-tier organisations that their companies’ health and safety systems had been
improved by this support:

Ah, it’s about a million times better, I can tell you that. Everything is more exaggerated so you’ve
got to pay more attention, so it is better. (Tier 3 worker)

In addition, staff from upstream organisations were frequently ‘seconded’ into lower-tier organisations
to help with supervision and health and safety. The extent of management of lower-tier organisations
by Tier 1 contractors varied both with their size and experience, as well as with different work
situations. Interviewees also spoke of how the ODA aimed to promote the creation of an effective
safety culture by such means as the encouragement of near miss reporting; the use of safety climate and
employee satisfaction measures; the running of behavioural safety management programmes; the
employment of benchmarking, recognition and incentivise schemes; and Park-wide health and safety
campaigns.181

In the Forum Development project, while it was not developed to the same extent as on the Olympic
Park and was operated by TitanCF Industries rather than the Rome Consortium, a similar pattern
prevailed. Training was provided for subcontractors and workers employed by lower-tier organisations:

It is everybody and it is thrown out to them all… An example of them all getting involved is, we
run a monthly workshop out on the site. We package different areas up and they all go and look
into each other’s work zone, and we do inspections that way. (Construction manager, TitanCF
Industries [Tier 1])

The aim of TitanCF Industries’ approach was to bring its subcontractors into its own systems and
culture:

So we are running ‘Beyond zero’, that has been running for about three years, [that] campaign.
And what our supply chain would have been bought in and been made part of that. So various
seminars and workshops for them to bring them onboard and buy into our belief… I mean we
have a proactive approach; not everybody sees the world as we do obviously, but we would like
them to. (Project manager, TitanCF Industries [Tier 1])

In the tanker trade, a typical example of support through intervention was the TMSA programme
introduced by OCIMF in 2004. The programme was intended to be used as a tool to help vessel
operators assess, measure and improve their management systems. Currently in its second edition, it
builds on operators’ earlier experience with TMSA and on feedback received from the industry. Its
scope has also expanded to encompass all tanker vessel operators, including those managing coastal
vessels and barges. It is based on encouraging operators to assess their SMSs against KPIs and it
provides best practice guidance. Interviewees in the tanker trade were well aware of its existence: 

Since TMSA they now have control even over us in the office. They can say how to run our ships,
how to manage store supply, which courses we should conduct in-house, how many additional
safety equipments should be placed on our ships and so on… (Manager)

As intended by OCIMF, this intervention had a direct effect on the form and content of the SMSs of
some ship operators and on board some ships. As one company quality and safety manager said: 

Nowadays, the revision of the SMS is directed by the syllabus of the oil majors. Since the oil
majors’ inspection syllabus has often been changed, the SMS was led by their change. Since their
syllabus kept changing, we must track and follow their revision and its latest requirement. 

How to ensure contract compliance 
The findings of previous research suggest that while clients tend to be familiar with setting contractual
requirements on health and safety in the procurement of services, they are generally far less engaged
with efforts to monitor compliance or undertake post-completion review of such arrangements.82
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However, in our case studies, we found substantial examples both in construction and in the
petrochemical tanker trade of ways in which this criticism is now addressed by heads of supply
chains through monitoring and inspection regimes.

Monitoring compliance with the requirements of the ODA 
After the procurement stage, once work was underway, the ODA had three broad approaches to
monitoring health and safety management and performance on the Olympic Park:

• monthly completion of the HS&E scorecard reporting performance by principal contractors (for
example numbers of toolbox talks, the presence of behavioural safety systems), lead designers and
construction, design and management (CDM) co-ordinators

• monitoring and audit of the health and safety performance of suppliers
• monitoring and reporting on the practical application of risk management and compliance with the

HS&E Standard to the Executive Management Board.

Tier 1 contractors were expected to use their own management systems to monitor and audit their
health and safety performance and to investigate any accidents and incidents. The role of the delivery
partner, CLM, was to project manage and monitor the Tier 1 organisations and their health and safety
management and performance. Contractors at all levels, therefore, were periodically inspected and
audited by CLM181 to validate and verify the self-monitoring. The formal scorecard and accident
reporting systems were web-based, allowing principal contractors, designers and CDM co-ordinators to
self-monitor and submit monthly reports on accidents, incidents, significant near misses and other health
and safety data electronically.

The CLM assurance team, which carried out inspections and audits of contractors, identified health and
safety priorities three months prior to the work using the monthly HS&E scorecards; compliance
reviews; and information from the monthly meetings between the assurance team and key project
personnel. CLM itself was also monitored by the ODA to ensure that its targets (on which payments
depended) were met:

… there is a task order which defines what CLM has to do in order to earn their income, both their
base and their bonus associated with H&S; and on a monthly basis, they have to submit a monthly
report which describes activities, events, performances, etcetera, and they have to submit that to me,
and I and our construction director need to sign off that we are satisfied with those reports. Both are
a demonstration of their work and are valid and on that basis, that particular component of their
billing for that particular month is deemed to be valid. (Head of health and safety, ODA)

The ODA’s approach was summed up as follows:181

The emphasis throughout the works shall be on suppliers conducting their own monitoring, auditing
and investigations and providing assurance that the information so generated is valid and verifiable.
Suppliers and their personnel shall also cooperate fully with any monitoring, audits or specific
investigations carried out by suppliers above them in the supply chain, by the Delivery Partner or its
representatives and by the ODA and its representatives. Such HS&E assurance activities will be
conducted in order to maintain and improve HS&E performance. The techniques to be employed
include: site HS&E inspections; HS&E audits; Corrective Action Requests (CARs); fact finding
meetings; coordinated HS&E reviews; and monthly reports/score card.

Interviews with ODA personnel identified a number of specific systems for monitoring health and safety
performance and management including: near-miss cards which fed into the near-miss register; on-site
mini safety departments (consisting of a safety adviser and an assistant); safety/accident books; risk
assessments; method statements which included mini risk assessments; hold points; behavioural safety
systems such as ‘Beyond zero’; daily briefings; and reviews of method statements and risk assessments.
The ODA’s Health and safety director was supported by safety adviser assistants and by health and
safety officers. Part of the health and safety officers’ role was to monitor health and safety on site by
inspecting and reporting two or three times each week; and by putting together a sheet of photographs
each Friday of issues or areas needing to be addressed the following Monday – photographs such as
these could also be issued sooner than Friday for urgent issues. For the latter, supervisors within each
tier were responsible for checking and reminding workers about health and safety matters on a day-to-
day basis (for example, PPE); they in turn were answerable to health and safety advisers within each
tier; and these advisers were answerable to the Tier 1 Health and safety managers (who were answerable
to the ODA and CLM).
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Similarly, the interviews with TitanCF Industries gave details of its systems and monitoring
procedures. These began with the Project Management Plan, which included an integrated
management system from which was developed the Operation Mode, which controlled the
management of the works through risk assessment, method statements and appropriate health and
safety documentation as well as work controls (such as permits for particular operations, many of
which were developed on the Park) and inspections. Interviewees described how method statements
were drawn up for every job and were constantly monitored and updated if necessary. All method
statements included hold points (ie points where the work must be checked and signed off by an
authorised person before it can continue):

All engineers and supervisors know that if you don’t get to that point and it hasn’t been signed,
you don’t carry on. (Contract manager, TitanCF Industries [Tier 1])

They also described their electronic reporting system for near-miss recording and distribution to CLM
project managers, who in turn distributed the information to all the Tier 1 contractors who could then
decide which information to disseminate to their teams and subcontractors. 

Tier 2 interviewees also mentioned many of these systems. They were aware that unsafe work would
be stopped, possibly photographed and sent to the organisation’s director:

… it is very heavily policed, I get absolutely annihilated if everything isn’t in the right boxes and
that box isn’t filled in and the hours, and the service hours and the rest of it. Everything has to be
crossed and double checked, and filled in properly. (Supervisor, ArgonautCF Construction [Tier 2])

It was understood that TitanCF Industries was the client but there were examples given of CLM
stepping in on matters of safety:

… obviously they sort of come up with the rules, [TitanCF Industries]; they have to adhere to the
rules and because we are Tier 2 we also have to adhere to them as well. So at the end of the day
we are working for [TitanCF Industries], we are all working under CLM and the ODA, so to
speak. Yeah, I mean we have had a couple of things with CLM before, they warned us that we
were getting mud on the roads because our jet washer was frozen up at the time, when we had the
snow – so there was nothing we could do about that, and then all of a sudden they come along
and shut the gate and lock the gates up. (Health and safety adviser, ArgonautCF Construction
[Tier 2, also acting for Tier 3])

Tier 3 organisations again referred to many of the same systems and procedures. They were aware
that there were independent weekly safety inspections which could result in work being instantly
stopped if something was unsafe. Tier 3 workers talked about the card system used for on-site
offences:

… like you walk around here without your glasses on, yellow card! What happens is, if you get
two yellow cards then you are issued with a straight red and that’s you off! Yeah and I don’t know
if it is true or not, but they apparently put you on a black list, so you can’t come back onto the
Olympic site for five years or something like that. (Workers, OmegaCF Contracting and
GammaCF Contracting [Tier 3])

Monitoring the Forum Development project
A slightly different emphasis on monitoring was evident in the second construction case study – the
Forum Development project. Here, as already noted, the procurer’s approach was generally ‘hands
off’, with a number of other organisations involved in managing the supply chain. Nevertheless, it did
require some monitoring:

We do collect data… we use [organisation name] as our employer’s agent for the development
and we ask that they collect data from the principal contractors on any accidents and the details
of any accidents that happen on site. So we certainly want to know about anything that is
reportable, and fortunately I don’t think we have had very many of those – we may have had
three or four in three-and-a-half years, so that is not bad… so [organisation name] collects that
information but also on every project, on every contract we have a monthly contract meeting
and health and safety forms part of the reporting. So each month each contractor will report on
their project and there is a section in there about health and safety. (Project manager, Rome
Enterprise Consortium [Procurer])
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The procurer also took part in a weekly site tour, which involved the TitanCF Industries site safety
advisor, foreman and engineer and, on some occasions, a representative of the subcontractors.
However, generally the emphasis on the site was on the Tier 1 contractor taking responsibility for the
monitoring of compliance from lower-tier contractors with its safety systems and this was a conscious
approach from the procurer. When asked whether they checked if initiatives were being passed on to
lower-tier organisations the procurer respondent said:

No, no we don’t do that. But it is one of those things; it is almost we measure it through its own
success in that we know it is happening. (Project manager, Rome Enterprise Consortium [Procurer])

There were various forms of feedback used for monitoring the activities of contractors, built into their
systems for safety on the site, including the formal systems (for example the ‘Safe on site’ and ‘Beyond
zero’ boards); as well as toolbox talks, daily briefings, method statement briefings and activity briefings
(all of which were followed by discussion and consultation time); and informal approaches such as
suggestions boxes, observation cards, the near-miss card reporting system and various safety
workshops.

Monitoring was also a key part of these processes:

… the compliance sheet, that is basically what the ganger or the supervisor out there he’ll probably
sign it two or three times a day, just to check that the lads are sticking to it. (General foreman,
TitanCF Industries [Tier 1])

I also audit for the company so anywhere I find something else I see I feedback… So there is
always one of us picking up something that is going on in other jobs. So anything we pick up
comes back, we talk about it and actually we got a merit for here. (Construction manager, TitanCF
Industries [Tier 1])

In terms of its subcontractors, TitanCF Industries required them to provide their own method
statements and activity plans, which had to be signed off before work could begin. And it was clear
that refusal to co-operate would mean that suppliers would not win any future work. The Tier 2
interviews also suggested a detailed level of monitoring at an individual level:

… we try to follow the strict rules and you see the foreman come all the time to check if everything
is safe, the general foreman [individual] comes down to have a look and [if] he finds stuff that is
unsafe he stops the job. For me he said to me once to stop the job and to do [it] another way. It is
good because you can see the people, the general foreman, they try to keep the job safe. They don’t
just come down and say, ‘look I want this job done and that is it,’ they say ‘no I want this job
done’ but they try to do it in a safer way. And they are continuously watching you as well, like if
you do anything wrong, they are continuously checking your work [to see] if it is alright. (Workers,
TrajanCF Construction [Tier 2])

Similarly, the Tier 3 personnel also made it clear that they were expected to ‘toe the line’ in terms of
the health and safety procedures and systems in place on the site generally (which were there at the
insistence of the Tier 1 contractor):

It is mandatory; we have got to do it. If we don’t do it we will not be working on the contract and
I never had any complaints from anybody. (Supervisor, LegionCF Contracting [Tier 3])

Monitoring compliance in the oil tanker trade
As the section on the role of procurement procedures demonstrated, in the oil tanker trade, managers
and seafarers alike regarded the system of inspections of safety matters undertaken on behalf of the oil
majors as an unavoidable element of business in the sector and one with which they were obliged to
comply. However, the regular occurrence of such inspections through the SIRE system also meant that
they were obliged to ensure that their health and safety management systems and practices continued
to be maintained at levels that would pass the requirements of such repeated scrutiny. They also felt
this set them apart from other trades in merchant shipping. As one oil tanker company manager put it:

Tankers are better managed because they have so many extra inspections. Who takes interest in
bulk carriers? We have [equivalent bulk charterer] but they don’t get excited about safety
although we all know bulk carriers are probably far weaker in construction and take a lot of
beating [subject to damage during cargo operation]. Our tanker ship-owners have to allocate a
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higher level of budget for safety but the same cannot be expected from the bulk carrier ship-
owners. (TMAN 7)

The seafarers themselves were well aware of the consequences of failure to maintain these
standards: 

There is a lot of pressure to pass oil major inspections… If inspections fail the company will be
in trouble. (TSEA 10)

The loss will be huge if the ship does not pass oil major inspection. (TSEA 13)

A sense of being ‘set apart’ in terms of OSH management was conveyed in the interviews with
seafarers on oil and chemical tankers, as well as with the management of the companies operating
them. To an extent this was indirectly reaffirmed in interviews with management and crew in the
container trade case study. Thus, while in this case study there were virtually no interventions by
customers to monitor OSH management activities on board ship, many of the seafarers had
previously worked on board tankers and the ship management company involved also managed
support vessels involved in the oil industry. They were therefore able to compare their experiences in
the two sectors. Like those in the tanker trade, they all spoke of the strong presence of vetting and
inspection practices in relation to tankers and allied vessels in the oil sector, as well as of the
dominant influence of the oil companies. They frequently ascribed this dominance to the economic
power of the oil companies and their ability to thus determine the business of suppliers of transport
and other services in the sector.

When pressed as to the outcomes of this scrutiny, however, they agreed that while it meant
adherence to procedures and practices to meet the requirements of the oil majors, there was less
certainty concerning whether it led to an improved OSH performance over and above that found on
other vessels. In essence, there was a view that because oil and chemical tankers carried hazardous
cargoes, there was inevitably a raised consciousness of the need for safe working practices and
procedures on these vessels. But good standards of OSH were not solely dependent on strict
observance of the requirements of the oil majors. Indeed, interviewees were also conscious of less
positive aspects of oil major requirements, such as increased bureaucratic demands, unnecessary and
burdensome focus on petty issues and, in some cases, unintended consequences of over-rigid
demands on the qualifications of crews and other matters w were part of the oil majors’ vetting
procedures and which they argued could sometimes result in reduced safety rather than the
opposite. Moreover, the interviewees offered these reflections while on board a container trade
vessel on which they felt relatively safe and when working for a company they regarded as doing a
reasonably good job in managing health and safety on board. They attributed this to a combination
not only of health and safety management systems and scrutiny, but also to the stability of the
working relationships and knowledge of the work environment created by the relatively unusual
human resource retention policies of the ship operators, which meant that individual crew members
had a long-term relationship both with the ship and with each other: 

That is the one advantage, that the crew is always there and mostly these ships – if you will take
a look on it if we go around when it is empty – it is plenty doors to open, plenty doors to close,
plenty panels to close down, up. And the risk of accident is very near if you are injured, or [of] a
damage that will cost the company more money. And the work is much easier when you have
some same crew. That is for my own opinion. (SEA 17)

Similarly, the senior officers on board were seen by many seafarers as key in driving and
maintaining safety, and certainly in relation to their everyday working practices:

I think what makes a big influence when it comes to us for our safety… it starts with the captain
I guess, then the senior officers, chief officer. Because if these people… don’t give a damn about
our safety then maybe the company people in the office, they don’t see what is happening here.
(SEA 23)

With regard to the SMS, particularly in relation to checklists and risk assessment documents, it was
evident from the comments of seafarers (quoted on pages 54–55) that Eagle was seen as an
important influence on safety on board. As part of Eagle’s drive for safety, seafarers and shore-based
personnel referred to internal audits conducted by the company and these were said to be very
helpful in identifying areas where safety management could be improved. External audits from
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agents unrelated to charterers were also identified as key to the maintenance of high levels of
operational safety. For example, seafarers clearly identified responsiveness to regulatory
requirements as influenced by various forms of inspection:

Regarding safety, I think the flag state has a very strong effect on the vessel, on the flag state and
also the senior officers like the captain and, I believe on [safety]. (SEA 24)

But I also have to think about that now I am on a ship that is trading for the United States; we
have to think about that. That is a great thing, yes it is. So it fulfils the first safety anyway if we are
listening to the US coastguard. (SEA 16)

In short, inspection as a means of ensuring compliance with OSH management standards was valued
and widely perceived to be both necessary and useful in all cases. This was irrespective of whether
inspection was undertaken by an agency of public regulation such as that of the Flag or Port state (as
was primarily the case in the container trade) or whether it was additionally the result of private
regulation such as the SIRE inspections in the oil tanker trade, or a mixture of both. 

Explaining the effects of procurement, support and monitoring 
In summary, therefore, in both construction case studies and in the case of the oil tanker trade, the
health and safety demands of organisations that were at the head of the supply chain and in positions
to determine the business success of suppliers, were important influences on how supplier companies
represented their arrangements to manage their health and safety. This said, there was variation in the
degree to which these organisations intervened in supplier companies to influence the nature of the
OSH management concerned. At the risk of some oversimplification, it would seem clear that the high
profile of the activities concerned (large-scale building projects and the carriage of oil at sea), the
magnitude of the consequences of safety failures for the procuring organisation (both in terms of
reputational risk and the not inconsiderable direct and indirect financial penalties), along with the
closeness of the association between them and the supplier, were major factors which influenced the
extent of their intervention. A third factor, equally important, was the power (both economic and
political) wielded by the head of the supply chain and the extent of the power imbalance between it
and its suppliers. Related to this was also the technical and organisational capacity commanded by the
head of the supply chain to intervene appropriately. Thus, the oil companies were regarded by virtually
everyone in the tanker trade – from senior managers to ordinary seamen – as omnipotent in
determining the business practices involved in the carriage of their goods. They were seen as wielding
sufficient economic power to drive the safety management arrangements of the tanker operators not
only in their direct dealings with them, but also indirectly, through their control of oil terminals:

Even if your ship is contracted to carry cargoes by the shipper, the ship would not be allowed to
call at X’s [name of a major oil company] berth if the ship did not receive and pass its inspection.
Like this ship: it is chartered by Y [name of a small Chinese petrochemical company]. In the
contract terms, it is stated that the ship must pass X’s inspection since the charterer has cargo with
this oil major. It is also the case with other oil majors. If the ship failed to pass [oil major]
inspections, the charter party might be cancelled or hire would be deducted. (TSEA 5)

The business dependency of ship operating company managers on their oil company charterers
dominated interviews with them (for example, it was mentioned in nine of the 10 interviews conducted
by Bhattacharya in two of the four companies re-analysed here), with the sense that the very existence
of their business depended on them doing the oil companies’ bidding:

When we go to any terminal [non-oil major] or even charter our ships to non-oil majors, we still
need to be inspected and passed by them. Such is their reach in this sector. The whole [oil] industry
is run by them – you can’t do business without their approval. (TMAN 3)

Additionally, the oil companies’ economic resources enabled them to establish and support inspection
systems such as SIRE, which some seafarers saw as more significant forms of surveillance than
experienced through inspection by public regulatory bodies such as Port State Control:

Compared to [Port State Control] these people are more organised, more thorough. (TSEA 12)

We didn’t feel special in the [Port State Control] inspection. After the oil major’s inspection we felt
that it was simple to deal with the [Port State Control] inspection. We felt [that we] had
confidence. (TSEA 15)

The limits of influence  61



The strictness and thoroughness is more than [Port State Control]. (TSEA 11)

In combination, SIRE and TMSA lent the oil companies substantial technical capacity to demand
detailed requirements for OSH management from suppliers. In a similar way, the powerful position
of the ODA, the high public profile of its activities and its investment in substantial expertise in
construction OSH management practice, placed it in a strong and well-equipped position not only
to make OSH demands in its procurement processes, but also to engage with their effective
delivery.

Such an imbalance of power and relatively close, simple (and arguably unusual) relations between
procurer and supplier, as found in the petrochemical tanker trade and construction of the Olympic
Park, were not present in our fourth case study – that of container shipping. Here the nature of
supply chain relations was both more complicated and more arms-length than those in the tanker
trade or in the large high-profile construction work such as the building of the Olympic Park.
However, it is important to acknowledge that these relationships were not entirely absent from the
business relations in the sector. As we showed, the standard ship management agreement which
formed the basis of the business relationship between the charterer and the ship management
company made clear provisions requiring the ship management company to adhere to regulatory
requirements on OSH and SMSs on board specific vessels. It made further provision concerning the
appropriate qualifications and competencies of the crew of the vessels. Being seen to be delivering
these requirements was regarded by the ship management company as a measure of the quality of
its service and therefore important in ensuring its future business success. The difference between
this case study and the others seems to have rested more on the degree of intervention practised by
buyers in the different situations than on the absolute presence or absence of supply chain
influence.

The effects of the more complicated and arms-length relations demonstrated in the container case
study illustrate the importance of understanding the relationship between supply chain actors and
broader contextual factors such as the influence of public regulation and regulatory inspection. On
board the case study vessel, the seafarers were quick to point to the effects of regulatory inspection
and a powerful incentive to ensure compliance with good OSH management standards:

SEA 15: The Swedish Maritime Authority they are coming once a year, then we have the Port
State Control, coastguard – they are doing their own and that is one of the most important
ones – Port State is very important, and Eagle they are supposed to have an audit now and then
and on a regular basis; they should come every six months to help us with the Swedish
Maritime audit. That is how it should work.

Interviewer: And of those which would you say is the most influential in terms of bringing up
standards?

SEA 15: Swedish Maritime Authority.

Interviewer: That is the flag state?

SEA 15: Yeah, and then it is [US] coastguard.

Interviewer: The coastguard.

SEA 15: Yeah this vessel is trading over there so without them this is it.

Interviewer: So you have got the flag state first, the coastguard [Port State Control] next and
then the ship management company afterwards?

SEA 15: Yeah.

However, as we noted previously, the situation of the ship was relatively unusual, in as much as it
was exposed to the scrutiny of both a rigorous flag state (Sweden) and Port State Control
inspection (the US coastguard). This is not the situation for many merchant vessels regardless of
trade and therefore a similar significance for public regulation and its inspection cannot be
assumed to be the case for the maritime industry generally. We will return to a further discussion of
these issues in the following chapter.
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6 Explaining supply chain effects and their
significance 

Based on an extensive review of the research literature, Walters & James1 suggested a number of
propositions which might be useful in explaining the effectiveness or otherwise of supply chain-
mediated initiatives to influence health and safety management and practice among downstream
suppliers of goods or services. Here we consider these propositions in the light of our empirical
findings in the four case studies carried out in construction and the maritime industry. 

This chapter reviews the evidence from our case studies concerning these influences and offers an
understanding of their significance at both the micro and macro levels in the situations studied.
That is, it examines the usefulness of the propositions previously derived from the research literature
as a means of explaining how features of supply chain relations may support positive influences on
OSH management and practice. In doing so, the chapter accords attention to the extent of such
positive influences and how transferable or context-dependent they are. It also identifies some
unintended consequences of efforts to use supply chain leverage to influence health and safety
management and, more generally, seeks to better understand the implications of our findings for
wider policy and practice in regulating health and safety management in modern work situations.

The chapter begins with a reassessment, in the light of the findings in the present study, of Walters
& James’1 initial overarching propositions that supply chain influences on health and safety vary
both according to the business interests of the actors involved and the regulatory contexts with
which they are surrounded. It goes on to consider the evidence of the study in terms of the positive
and negative consequences of supply chain influence. Although our empirical study is deliberately
focused on the direct effects of supply chain intervention in OSH and has not set out to examine
wider indirect effects in this respect, it nevertheless has highlighted some unintended negative
consequences of supply chain attention to OSH and we explore the significance of these for the
application of the propositions developed by Walters & James.1 Finally, and again in the light of our
empirical evidence, we reconsider the relevance of Walters & James’ third set of propositions1
concerning the nature of supportive supply chain relations and the role of monitoring and
surveillance in improving supplier health and safety practice.

The role of business interest and regulatory context
Walters & James1 argued that attention accorded to health and safety related issues by supply chain
buyers varied, reflecting differences in two main features of supply chains. First, how far the way in
which health and safety is managed by suppliers had implications for the effective supply of the
required goods and services to buyers and second, the extent to which pressures were exerted by
private or public regulation to support the development and effective operation of health and safety
focused supply chain strategies. As shall be seen below, our case studies bear out both these
observations.

Implications of health and safety management for the effective supply of service 
In all our case studies the extent to which OSH was managed by suppliers had implications for the
effective delivery of the services they offered. As we have detailed in Chapter 5, the buyers and
suppliers involved understood these implications in various ways, but in all cases their awareness of
them influenced their strategies to promote effective OSH management and practice on the part of
suppliers. Even in the case of the container trade where, with few exceptions, the organisations
whose goods were being shipped displayed little interest in health and safety management on board,
this was not the case for the charterers or the ship management company involved. They clearly
identified the need for good health and safety management and, as evidenced in Chapter 5, regarded
it as a prerequisite for good business relations and profitability. In the case of the ship management
company they not only tried to ‘badge’ the quality of their company image by striving to deliver
OSH management at levels they regarded as beyond minimum for statutory compliance, they also
used the same approach with their own suppliers. For example, they sought to achieve better quality
in the safety on board the ships they managed by ensuring good quality PPE from their suppliers. In
the case of coveralls, they supplied ones with fire retardant properties on all the ships they
managed, even though these were not required by regulation on board container ships. They did
this partly to ensure one supplier for all of their coveralls, but also because they were thinking of
their public image, as is evident from the comments made by the ship management company quoted
on page 53.
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There was also evidence in all the case studies that while interventions from buyers were instrumental
in influencing the way suppliers managed their health and safety, there was a more subtle business
influence that was felt from other sources, such as for example the practices of other companies in the
same trade. Thus, in the construction case studies the principal contractor on which both studies
focused – TitanCF Industries – was one of an association of construction and civil engineering
companies that belonged to the UK Contractors Group (UKCG). UKCG has played a prominent and
leading role in promoting the business case for health and safety in the construction industry during
the last decade or so and in co-operating with the HSE in the delivery of the regulator’s campaigns on
improving health and safety in construction. Indeed, the strategy of the HSE’s Construction Division
has been to work closely with this organisation and its members to try to effect change at the highest
level in the companies concerned, on the basis that this would lead to such change being cascaded
downwards through organisations and through the relationships between upstream and downstream
contractors. This is highlighted in the HSE Construction Division’s most recent Plan of Work, in
which reference is made to continuing to ‘work in partnership with key stakeholders and
intermediaries’ on collaboration that includes ‘use of the supply chain to influence standards’.114

On the Olympic Park, TitanCF Industries was one of a number of principal contractors that were
also members of UKCG and therefore shared many aspects of a broad understanding concerning
leadership and the business benefits of being seen to deliver good practices in OSH management. At
the time of our fieldwork, there were various systems the ODA had put in place to ensure senior
representatives of these organisations met regularly and also met with representatives of the ODA,
CLM and HSE. On communications generally, the ODA’s HS&E standard stated:181

Each supplier, the ODA and Delivery Partner shall ensure that there are effective communication
arrangements to inform all site personnel of key issues including progress, lessons to be learned
from incidents, campaigns, and programmes of risk control.

Opportunities existed for communication across projects through a number of forums, including
Project Leadership teams, the Safety, Health and Environment Leadership team, and Health, Safety
and Environment forums, which also allowed Tier 1 contractor personnel and their suppliers to share
health and safety information.

That the ODA leadership used the supply chain strategically is evident from the comments of its
Director of construction (quoted on page 48). Nevertheless, this was not simply a matter of the ODA
imposing its own requirements on contractors. There was evidence that many of the principal
contractors on the site were already using similar management standards as part of their own
procedures prior to the intervention of the ODA. TitanCF Industries, for example, had been involved
in the development of the site from its outset. Interviewees believed that many of their systems and
procedures had been used as a basis for the systems and procedures later introduced, developed and
rolled out across the Park by the ODA and CLM. They described the formation of common health
and safety standards as a culmination of ideas from various different contractors as well as CLM and
the ODA, including, for example, the ODA’s induction programme:

… when that changed from [TitanCF Industries] managing the park to ODA then taking charge
and then we all had to have our new badges for it, when you went and sat in that induction we
were all sat there and went, ‘hang on, that looks very much like a [TitanCF Industries] induction
to me, with a little bit of [organisation].’ (Contracts manager, TitanCF Industries [Tier 1])

What seemed to be taking place as a result, therefore, was a balance that used contractors’ existing
experience of the business benefits of best practice in managing health and safety and combined this
with co-ordination and leadership from the ODA and CLM to ensure they not only adopted these
standards themselves but also sought to influence their own contractors into accepting there were
business benefits associated with adopting them. As the quotes from interviews with second and
third-tier suppliers reported in the previous chapter attest, this was a message that was heard and
acted upon by many of these downstream suppliers:

… if it is a high-profile site and high-profile job, it usually comes with high-profile health and
safety awareness. (Manager [link Tier 1 to Tier 3], ArgonautCF Construction [Tier 2])

In the Forum Development project, while much of the role of the project developer as the procurer of
good practices on OSH was devolved to principal contractors such as TitanCF Industries, the
procurer nevertheless held regular meetings of the principal contractors on the site in a way similar to
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that practised by the ODA. Again these contractors were nearly all members of the UKCG and
therefore shared experiences and approaches that were derived from a variety of sources external to
the project. At the monthly meetings for principal contractors organised by the developer there was
an emphasis on sharing experience:

At the principal contractors’ meeting… we basically have a very open discussion about what each
contractor is doing and interfaces, forthcoming things… how they are managed on site is our
responsibility still, but we try to encourage the contractors to have this relationship, and find it
works very well. (Project manager, Rome Enterprise Consortium [Procurer])

Interestingly, there was also a sense conveyed by some of the employees of TitanCF Industries that
they felt their practices influenced the procurer. A two-way process of downstream and upstream
communication existed between the procurer and suppliers:

Well I like to think we are, I like to think the client learns things off us, that is why they employ
us in the first place isn’t it?… If you haven’t got through health and safety record then you don’t
get through the door, it is as simple as [that] these days. You see it reflects on clients as much as
anybody, it is their job at the end of the day. (General foreman, TitanCF Industries [Tier 1])

A broadly similar scenario to that previously described on the Olympic Park prevailed in terms of
procedures to raise awareness among contractors concerning the business benefits of being seen to be
adopting arrangements and procedures regarded by upstream purchasers as good health and safety
management practices. Here again, there were also a variety of means in which the benefits of these
practices were communicated among lower-tier contractors which resulted in a horizontal influence
among peer group companies at the same level within the supply chain as well the vertical influence
of buyers on downstream suppliers. Overall, as a result the lower-tier contractors believed that their
health and safety reputation was integral to them getting more work:

At the end of the day we have got the contract; if we want more work then the incentive is to get
it right in the first place… so everything for them really. They have got to do it otherwise they
have got no work. (Procurement manager and OSH adviser, HadrianCF Construction [Tier 2])

In an interview with senior HSE personnel with responsibility for seeking compliance with regulation
in construction, a similar concern with the achievement of horizontal influence unfolded, this time in
relation to clients: 

… we have challenged other clients who are engaging or are having major works done to go and
speak to people like the ODA, look at the research that has come out of the Olympics.

… I mean, we are already engaged with [a large construction engineering company] who are
going to be building [a nuclear power station] and we’ve said, ‘go to the Olympic Park, go and
speak to those who engage down there – the client particularly – look at the standards that they
set out in relation to health and safety… See what they’ve done and learn the lessons and then,
you know, use them for your purposes…’ (HSE Chief inspector of construction)

None of these practices had occurred in a regulatory vacuum. However, the nature of the regulatory
influences which existed varied across the two industries.

Pressures of private or public regulation 
The second part of Walters & James’1 initial proposition argued that supply chain influences on
health and safety management represent a response to regulatory influences of one sort or another.
And they are more likely to occur where there is some form of regulatory scrutiny in place. We also
found this to be generally so in our case studies.

In the construction industry the response to regulation is obvious. The Construction (Design and
Management) Regulations are an overt attempt to ensure that the duty of care for workers’ OSH in
the UK construction industry is ensured despite the fragmented nature of its structure and
organisation. To achieve this, the regulations are explicitly focused on supply chain relations on
construction sites. As we have already noted, the delivery of compliance and reduction of the toll of
fatal and serious incidents in the industry has been the goal of a series of high-profile government
inquiries and political pressure since the early 1990s, much of which have been aimed at the top end
of the industry in which companies such as the one in our investigation are located. Moreover, as also
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discussed in Chapter 5, focusing on supply chain relationships is currently a central theme in the
approach of the regulator towards the industry, an approach in which the strategy of the regulator
has been to match its engagement with the different features of different parts of the sector. Thus at
the top end, such as represented by the case studies, the HSE no longer undertakes regular proactive
inspections on major construction sites, preferring instead to make its presence felt at the planning
stages of the work and in general oversight of such projects. 

Thus, on the Olympic Park the HSE largely exerted its influence through its engagement with the
ODA Board, rather than through site inspections. Its senior officials argued that it made its influence
felt at this level and thereon it was cascaded through the various levels of procurement by the
demands of the procurers involved, and that it helped to drive their efforts to ensure compliance from
their suppliers with OSH management requirements originally outlined in principle with the regulator
at board level.

… we took things to another level… how they could facilitate health and safety… actually how
you then co-ordinate and communicate the issues to be managed by the suppliers… A lot of this
comes back to the issue of, dare I say it, collaborative working… where you’ve got people in a
room… it’s harnessing those skills to deliver the outcomes you need. (HSE Chief inspector of
construction)

A similar approach occurred on the Forum Development project. In both cases, the regulatory
inspection of compliance was therefore replaced by the monitoring activities of the procurers in the
supply chain, while intelligence on the results of these monitoring activities was meant to be fed
upstream to alert controlling organisations and the regulator to problems of compliance in lower
tiers. It was not possible to systematically measure how effective this feedback mechanism actually
was in practice. The impression gained, however, from such data that were available and from
interviews with personnel in medium and upper tiers, suggested that broadly it worked. However,
there was concern among some interviewees from the lower tiers about the additional administrative
burdens, greater costs and perceived unnecessary precautions involved:

Half of this health and safety stuff I end up doing, I’ll end up going in on a Saturday or Sunday or
doing it at home. (Supervisor, ArgonautCF Construction [Tier 2])

But it is just the sheer volume of paperwork that you have to provide too. (Supervisor, DeltaCF
Contracting [Tier 3])

To be honest it’s [the level of client oversight] pissed my boss off. Yeah, it has made our job 20
times harder. Yeah, you’ve got boys here who’ve been planting trees for 20 years and then now
they’re getting told by someone who has been planting trees for three weeks, ‘no this is how you
[do it].’ Hold on a second, I’ve been doing it 20 years! (Workers, OmegaCF Contracting and
GammaCF Contracting [Tier 3])

It is like here, there is no incentives, they keep piling on the pressure saying the job needs to get
done and they pile you with all this health and safety rubbish. (Worker, OmegaCF Contracting
[Tier 3])

But even when companies and workers complained of these additional burdens associated with health
and safety requirements on the site, there was no evidence from the interviews that the procedures in
place were anything other than strictly adhered to. Indeed, it was the need to comply with them that
was the main reason for complaint. However, the additional burdens on suppliers that are created by
such interventions – and the possibility that there may have been unintended consequences of such
burdens – was an issue raised in interviews among suppliers in all of the case studies. We will have
cause to return to the implications of this theme later.

The regulatory strategy of the HSE therefore seems to have paid off on the Olympic Park while
reducing substantially the need for onsite intervention by inspectors.

I guess it comes down to the type of client you are [working] for and the nature and profile of the
job. This is the highest profile job in the country, if not Europe at the moment, so all eyes are
going to be on how the client, as in [Tier 1 organisation], performs and that, sort of, snowballs
down through the Tier 2s and Tier 3s and how they perform… (Manager [link to Tier 1 and Tier
3], ArgonautCF Construction [Tier 2])
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Although the Forum Development project did not experience the same high profile as the Olympic
Park, broadly speaking a similar situation concerning compliance behaviour and the role of the HSE
seems to have prevailed here too, with generally the same results.

The position in terms of regulatory scrutiny in the maritime industry was different. As we outlined
in Chapter 2, within the industry significant challenges for regulatory inspection exist. Primarily
these challenges arise partly from the global nature of the shipping industry and the complications it
creates for the application of national and international laws, and partly because of the problems of
inspecting workplaces that are seldom within the reach of shore-based inspectors and even when
they are, such as when ships are in port, they are engaged in activities that are often different to
those that occur while the vessel is at sea. These challenges have, however, also been further
complicated by the highly developed trend towards deregulation pursued by the industry in recent
decades, in which ‘flagging out’ has resulted in a major shift of ship registration (and hence
regulatory control) from the embedded maritime states to new administrations, many of which have
little experience of, and few resources for, the regulatory scrutiny of health and safety in the
maritime sector. The consequence of this is a highly varied experience of the role of regulation and
regulatory inspection in the sector. The case studies are, to an extent, testament to this.

As we demonstrated in the previous chapter, in the oil tanker trade, companies and seafarers alike
were of the view that the forms of regulatory inspection undertaken by both Flag States and Port
States were less demanding than the scrutiny to which they were subjected by the oil majors and
their inspection and vetting systems. The latter was also more of an immediate cause for concern in
terms of business interests and job security for tanker companies and the seafarers that worked on
their vessels.

That said, compliance with regulatory standards on health and safety was nevertheless a significant
issue for all the companies and seafarers in the case studies. In particular, ‘a clean sheet’ in terms of
regulatory inspections by various Port State or Flag State authorities was regarded as an important
measure of the reputation of both the ship management company and the charterer/ship owner. In
all cases, the public availability of this information meant that both buyers and suppliers of services
could and did use it as a source of information with which to gauge the quality of ships, their
owners and their operators. Indeed, the case studies showed that these measures could be used in
both directions in determining potential business relations between buyers and suppliers of services.

This applied in both the oil tanker trade and the container trade. The difference between them seems
to have been that in the tanker trade there were additional forms of surveillance that the oil majors
used, of which the companies and crews of tankers were very much aware and in thrall. Thus, the
personnel in the ship management company claimed that when they were tendering for business they
would consider very carefully before tendering for a contract to manage ships that had a record of
deficiencies or detentions by Port State Control, while the emphasis repeatedly expressed by oil
tanker companies first and foremost concerned the need to meet the requirements of the oil
companies.

Although inspection and monitoring by heads of supply chains did not feature significantly in the
minds of the seafarers as an influence on health and safety practices on board the container ship,
this is not to say that inspection and monitoring themselves were not regarded as important. Both
on board and ashore there was a significant tendency to want to conform to regulation and to
believe that non-conformity would be discovered and penalised. In relation to a notoriously difficult
issue to ‘police’, one manager stated, for example:

Having worked for Port State, I can assure you they are easy to catch out because the one thing I
can tell you is there is no way you can fiddle the work and rest hours, because all you have got
to do as a Port State officer is take that out of the ship’s log book: when did she arrive at the
pilotage, when did she arrive on the berth, when did she sail? And you then say, ‘Right, who was
stationed here, here, here and here?’ … people think you can fiddle it but it is not fiddle-able. If
you get a Port State officer who has been a seafarer, it is better than when they are a graduate
because then they know nothing; but if you have been a seafarer you know that there [are] other
documents down the line that will disprove what you have written here. That is the one thing
with seafarers, they have always kept records. There are always logs. (MAN 2)

Again, on the container vessel, as noted in Chapter 5, when asked about the drivers of safety
performance on board, the seafarers identified various kinds of inspection as significant. Inspections
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from regulators were fairly commonplace and seafarers discussed Flag State and Port State (mostly US
coastguard) inspections and audits. In preparation for the Flag State inspection, the ship management
company also conducted its own internal audit, which was supposed to help seafarers prepare. Thus, a
further effect of these external audits and inspections was to encourage the double-checking of items
that should be checked at regular intervals on board according to the SMS and the designated
responsibilities of seafarers. For example, life-saving equipment was supposed to be subject to regular
weekly and monthly checks but preparation for audits/inspections had been sufficiently thorough to
uncover some oversights:

Interviewer: And do you sometimes find things that you’ve overlooked? You know do you find
that something is… 

SEA 22: Yeah, yeah I admit like this time I am suppose to have this, I ordered already two
handrails because I thought… the requirements is only five, but when I check in this last regulation
[the requirement is] six in each lifeboat so I missed two.

Interviewer: OK.

SEA 22: But when I check in the SOLAS regulation it should be six in each lifeboat. But now it is
already ordered so probably I think in Liverpool I receive the two.

Interviewer: So you know they are coming so you go and check the regulations first to make sure
you meet the regulations?

SEA 22: Yeah.

Indeed, many seafarers were keen on the Flag and Port State inspections, seeing them as their defence
against an unsafe working environment:

They go onboard not for them, they go onboard for us because they are looking for safety and
safety is for us. When they talk safety it is all for the safety of the crew, not for them. That is why
we have some video that Eagle [is] showing us about the US coastguard going onboard, that you
must know your work, you know most what to do and don’t be afraid to any Port State that will
be onboard as long [as] you [are] following the rules. (SEA 17)

The message was reinforced by the Flag State’s capacity to force improvements onto vessels. For
example, on the container vessel, the last Flag State inspection had identified that some of the vessel’s
loudspeakers were not as audible as they should be. The seafarers had witnessed the replacement of the
old loudspeakers with new ones at the Flag State’s insistence. 

In short, rigorous and demanding inspections, in which significant sanctions or penalties would result
from failure to meet required standards, were regarded as important drivers of the standards of health
and safety practice on board ships. This was the case regardless of whether such inspection or
monitoring was the result of a regime imposed by public regulation or whether it was the consequence
of the private regulatory efforts of the oil majors in the tanker trade. However, in the case of the latter,
it is important to acknowledge that such supply chain based auditing is additional to the inspection
regime resulting from public regulation and clearly served to make up for the perceived deficiency in
the rigour and consistency of public regulation in some parts of the world.

In other words, what was seen to contribute most effectively towards driving a culture of safety on
board ships in both the tanker and the container trade was the constellation of external pressures in
which the regulatory environment helped to create business pressures driving both companies and their
workers towards compliance behaviours in relation to safety practices – as well as pressures to protect
and safeguard the safety, health and wellbeing of the seafarers. In the oil sector, because of the scale of
the risks involved, the oil companies at the head of the rather simple and unusual supply chains had
taken it upon themselves to vet and rigorously monitor the safety standards of independent tanker
companies. They were further aided in their capacity to do so by their controlling interests in many of
the terminals at which the tankers berthed.

In the container trade, in which the risks for the heads of the supply chains were more remote and
arguably less catastrophic, the supply chains involved in the transport of their goods more complex
and the power of their influence more diffuse, the capacity to exert such unilateral influence over
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health and safety management among the suppliers was considerably less. In these situations, therefore,
the role of public regulation and regulatory inspection of standards of OSH occupied a higher profile
in the nexus of external influences on safety practices on board ships. But in both trades, the
mechanism of inspection itself helped focus the minds of the seafarers and their management on the
need to meet standards.

This is of course a somewhat idealised picture and it is one that is only likely to apply at the better end
of both the oil and container trades. It is worth digressing for a moment to reinforce this important
limitation to our study. In both cases the ships on which we sailed and the companies that allowed us
access to their management and workers had comparatively good safety records and were striving to
meet quality standards in which this good safety performance was one indicator of success, largely
because such standards were perceived by them to be important to the commercial success of their
business. In the case of the oil sector, company management and seafarers alike repeatedly made the
point that to trade with the oil major members of the OCIMF there was little choice but to conform to
their requirements. The seafarers’ own testimony was clear on this. 

However, while many seafarers and managers made reference to the oil sector being ‘very strict on
safety’, this was not invariably the case. As one seafarer on the container ship made clear when talking
about his previous experiences:

I only worked on a supply ship and their standard there was way below here. They were a small
company and I got the feeling when I spoke to the pilot in Aberdeen that in the whole of Aberdeen
we were known as those crazy guys; they had a very bad reputation, that ship. So I don’t think that
is a fair comparison, that is the only time. As [a] cadet I was on a small tanker as well, but it was
about the same – a really old ship. They didn’t really get the good cargo anymore so they tried to
get something and their standard was very low as well. I don’t really think I have anything that I
can fairly compare to this. The only thing I have [in terms of experience] in oil is way below oil
standard, I think. (SEA 14)

In the container sector case study both the ship manager and charterer, and the kinds of companies
with which they sought to do business, were perceived to be concerned about quality in the transport
of their goods and the management of their ships. High safety standards were therefore regarded as
good for business. Again, this is not invariably the case in the industry, as the testimony of the
seafarers made clear when discussing their previous experience working on other ships and for other
companies:

Interviewer: The Port State Control survey? It couldn’t pass?

SEA 27: Yes, that is why it transferred a lot in Africa. Because my previous ship chartered by [a
large multinational container company], so the route from Spain, Lisbon and Europe.

Interviewer: But then when they kept finding deficiencies… ?

SEA 27: Yes, transfer to Africa, so always in Africa three months.

Interviewer: Can you remember what deficiencies they were finding?

SEA 27: In the ballast, mostly ballast, engine, some crack in the hull bottom, that is only the
problem. That is why I am always work[ing]. They are supposed to be in dry dock but I always
work there welding, that is why imagine more difficult job my previous company compared with
this vessel… 

Interviewer: Do you think this other ship was safe sailing with the cracks in the hull and so on? Do
you think she was a safe ship?

SEA 27: Sometimes I [was] scared because I know to have a crack inside the hull bottom, but in
the route that is it my previous ship is normally not difficult because only passing the [indicates
shore], not like here going to America.

The wider maritime literature is replete with similar examples, suggesting that the global reality is
somewhat less ideal than we found at the end of the market in which we undertook our investigation.
This literature is extensive and long-standing; there are few indications to suggest the situation in the
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maritime industry has fundamentally improved in the 21st century.68,115,184,185 Indeed, it seems likely
that a substantial proportion of the world fleet does not adopt the approaches we have recounted
in relation to either public or private regulatory pressure.

In summary therefore, the concern with compliance with OSH standards among the suppliers we
studied is not solely the result of concern with business advantage. It is also because of substantial
and long-term pressure to comply with regulatory standards, and especially with the development
of such standards to specifically address supply chain issues in the industry. As such, our findings
bear out the arguments of Walters & James’1 initial propositions concerning the role of both
business and regulatory contexts in shaping supply chain influences on OSH. They further endorse
the conclusion that while supply chain influences can be important sources of leverage towards
improved OSH practices, and as such are useful means of enhancing regulatory strategies in
certain situations, they are not a substitute for regulatory standards.

Negative or positive health and safety consequences of supply chain relationships?
Walters & James’1 second set of postulates argued that buyers influence health and safety both
directly and indirectly, the former exerting positive effects and the latter exerting negative ones. It
is important to be clear that nothing in our empirical studies of the (largely positive) direct effects
of buyers’ supply chain interventions on OSH management leads us to question the postulate that
overall the indirect effects of supply chain management are negative in terms of health and safety
outcomes. The main findings of the considerable literature reviewed by Walters & James,1 which
led them to this conclusion, are therefore not challenged by the present research. Indeed, arguably
the situations we have examined are somewhat exceptional cases and for the most part,
manipulation of supply chains to promote the business interests of buyers is likely to create price
and delivery pressures on suppliers, which may undermine their efforts to improve their
management arrangements to protect their workers’ health, safety and wellbeing. This in turn may
lead to poorer health and safety outcomes.

That said, in our case studies we have concentrated on exploring the direct effects of buyers’
supply chain strategies and thus, as already discussed, our conclusions generally support the idea
that within the somewhat narrow business and regulatory contexts we have described, buyers may
indeed have positive effects on the health and safety arrangements of their suppliers. Within these
direct interventions, however, there are some further unanticipated negative effects which it is
important to mention.

Negative consequences of direct supply chain intervention in our case studies
The concerns of buyers to impose conditions upon suppliers sometimes resulted in onerous
demands on the time and effort of the suppliers. These additional requirements were on occasion
seen as unnecessary or misguided by the suppliers on which they were imposed. The examples of
the concerns of lower-tier contractors and their employees given in the previous section were
mainly of these kinds. The demands of procurers were also perceived to sometimes lead to
situations in which the overall effects were to increase the stresses of the job tasks involved and
thus potentially increase the likelihood of unsafe acts. This was especially the case with the ‘paper
trail’ requirements associated with the monitoring of compliance in the requirements imposed by
the oil majors concerning OSH management in the oil tanker trade.

I check the bridge chart correction, passage planning, echo sounder logbook, GMDSS [Global
Maritime Distress and Safety System] logbook and many, many others on the bridge. I also
have to check the old records to ensure that the records are also correct. All the old logbooks
should also be in order. There is a lot of preparation before an oil major inspection, mostly
paperwork. (TSEA 7)

It is also the case that while companies and their seafarers may put enormous effort into preparing
their vessels and SMS for the scrutiny of oil major inspections, this does not necessarily mean that
they will keep up such efforts once the inspection has been passed. As two Chinese seafarers put
it:

Now the main issue in the management is to deal with the oil majors’ inspection. After the
inspection, it happened that the work became tardy, and the work would not be as serious as
the time before external inspection. (TSEA 14)

After inspection, for a certain period of time, the [bad] situation was resumed. (TSEA 17)
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It further needs to be acknowledged that since the introduction of the ISM Code more than a decade
ago, there have been numerous studies that have failed to demonstrate its widespread
effectiveness.186–190 These accounts have pointed to the over-bureaucratisation of safety arrangements as
one reason for the limited adoption of good practices and the growth of an appropriate safety culture
on board ships. Indeed, in his wider study of the operation of the ISM Code, drawing upon the same
sources as the data used in this report, Bhattacharya190 noted significant limitations in the application
and effectiveness of SMSs on board the tankers studied, which his subjects ascribed to such over-
bureaucratisation.

In addition, such inspections are focused on the signs and manifestations of safety on board ships
rather than those of health and wellbeing among seafarers. Much of the current concern about the
organisation of work and the work environment experienced by seafarers is addressed to its effects on
their health and wellbeing,68 but it is not obvious how such inspections aid its improvement. Indeed, as
well as the additional workload such over-bureaucratisation imposes on seafarers, the reduced
autonomy in job control it allows them, and the obvious stress caused to seafarers by the need to be
found compliant with the stringent requirements of such inspection, all raise the possibility that such
inspections actually contribute to increasing the psychosocial risks experienced by seafarers and, in this
sense, potentially worsen their health outcomes.

Clearly, some kind of optimal balance between the positive effects of supply chain leverage to stimulate
and support good practice and the necessary monitoring of compliance with requirements aimed at
achieving this would be desirable. Equally clearly, in the eyes of many of the suppliers affected and
those who work for them, there remains some way to go to achieve this. This is of course part of a
wider problem of how organisations address their encounters with risk and of the so-called ‘audit
culture’ that is frequently one of the outcomes of such efforts.

As has been argued elsewhere,191 there remains considerable mileage to be gained from further
exploration of the more targeted intervention of supply chain regulation at sectoral level. Our findings
add some weight to the suggestion that this could help stimulate and enhance business environment
pressures to ensure more positive direct effects from the engagement of heads of supply chains and
other upstream actors with interventions on OSH management practices among suppliers.
Consideration of the significance of such possible interventions leads us to an assessment of the
relevance of the final set of propositions developed by Walters & James,1 with particular reference to
what it is that makes the efforts of upstream actors successful. 

What makes buyers’ efforts to influence supplier health and safety management
work better? 
Based on their review of the business literature, Walters & James1 argued in their third set of
propositions that buyers’ attempts to influence suppliers will work better when they are supported by
adequate monitoring and penalty regimes. They further suggested in a final set of propositions to help
explain the outcomes of supply chain interventions on health and safety that they would be more likely
to support improved OSH practice when they occurred within a supply relationship which is relatively
collaborative and trust based; and that these relations were more likely to exist where buyers and
suppliers had worked together, satisfactorily, for a relatively long period and the wider institutional
context was supportive of them. We therefore next consider the extent to which our cases studies
support these arguments. 

Monitoring and surveillance
The evidence from our case studies set out in Chapter 5 and the discussion elaborated in the previous
sections are consistent with the suggestion that the monitoring and surveillance contribute to suppliers’
compliance with demands of the buyers that procure their services. While taking into account the
limitations of audit-orientated management regimes, they confirm that it is generally the case that
where supply chain interventions to promote OSH among suppliers are supported by adequate penalty
and monitoring regimes, they are likely to work better than when procurement practices require
compliance with OSH management standards but offer no means of monitoring this compliance. How
such monitoring and penalty regimes operate varies. The model found in the oil tanker trade and on
the large construction sites we studied – where buyers take a strongly interventionist role – is not
necessarily the only way in which monitoring may occur or how penalties for non-compliance might
be levied. As we saw in the container trade, it is possible that a combination of incentives, in which
public regulatory scrutiny as well as private monitoring arrangements, act in concert in certain
circumstances to promote compliance. A better and more specified understanding of such
combinations would undoubtedly improve the outcomes of public policies in this respect.
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The influence of power and other ‘relational’ elements
In their review of the business research literature Walters & James1 noted that although there is
enormous variation in the form and content of supply chain relations, they can usefully be viewed
through the lens of the distinction drawn by Sako between ‘obligational contractual relations’ (OCR)
and ‘arms-length contractual relations’ (ACRs).77

These two categories of supply relationships are, as already noted in Chapter 2, best understood as
representing ‘the ends of a multi-dimensional spectrum of possible trading relationships’ that can
exist between buyers and suppliers. At the OCR end of this spectrum, supply chains are characterised
by lengthy, ongoing links, mutual dependence, shared risk and power, with an emphasis on objectives
likely to extend beyond issues of cost – embodying, for example, quality and innovation, and the
presence of trust-based relationships which support more open communications and joint problem-
solving behaviour. At the other end of the spectrum, ACR types of supply chain relationship embody
characteristics that are the mirror image of these, in as much as they are relatively short-term,
encompass a strong emphasis on cost competitiveness, and are less marked by trust-based
relationships, power sharing, mutual dependence and joint problem solving.

While it is acknowledged that this two-fold categorisation is something of an over-simplification of a
complex reality in which many supply chain relationships will lie at different points along a
continuum with these two idealised forms representing the extremes, it can be seen to provide
heuristics that usefully highlight some of the central ways in which supply chain relations can vary.
When taken into account alongside available research evidence, it therefore led Walters & James1 to
their final set of propositions to help explain the outcomes of supply chain interventions on health
and safety, namely those suggesting that improved OSH practice would be most likely to be
supported in supply relationships that are relatively collaborative and trust based and in which buyers
and suppliers had worked together, satisfactorily, for relatively long periods and in a wider
institutional context that was supportive of them.

Examining our findings in the light of these propositions, we therefore find it is important to give
some consideration to their institutional contexts, and the degree of mutuality between the interests
of procurers and suppliers, in order to understand their effects on OSH and the extent to which such
effects might be transferable. In so doing we find there are several features of our case studies that
resonate well with the propositions, but possibly some others for which it is less easy to account.

Institutional context
Research shows that wider institutional contexts within which supply chain relationships are
established influence the extent to which relations between buyers and suppliers are either
collaborative or adversarial. In Chapter 2 we noted some of the features of the sectors in which we
have undertaken the case studies which may be influential in this respect. For example, the CDM
Regulations 2007 provide clients with legally based encouragement to influence the health and safety
management of their suppliers. The size, prominence and degree of risk on large construction sites
mean that they are both subject to relatively close scrutiny from regulatory agencies and that
operators are conscious of the significant reputational risks that are at stake in the case of poor OSH
performance – thus creating opportunities for regulatory inspectors to engage co-operatively with
companies and to influence the planning and management of the activities involved. As we discussed
in a previous section, this certainly happened during the building of the Olympic Park and was also,
but perhaps to a lesser extent, evident in the planning activities on the Forum Development project.
Moreover, such engagement was seen to help ensure appropriate leadership and commitment from
procurers upstream in supply chains as well as from the contractors supplying services. This in turn
led to considerable monitoring and auditing of compliance with OSH management standards on the
part of upstream actors.

Indeed, these institutional contexts set the projects that were the focus of our case studies at
considerable distance from a large part of the construction industry. As we have already noted in
previous chapters, this sector is dominated by small and micro enterprises. Thus, much of the
industry does not operate in institutional contexts of the type found in our case studies. As a result,
the positive aspects of supply chain pressures we have noted are unlikely to be transferable to the
parts of the sector where such supportive institutional contexts are absent.

Institutional contexts in the maritime industry are very different from those in construction and
indeed from those of most land-based industries. As a result, strong institutional pressures to utilise
supply chains to enhance labour standards are not ubiquitous in the industry. Despite this, however,
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our case studies demonstrate two significant features. First, they confirm that regardless of the
situation generally in the sector, there are some exceptions and such pressures clearly do exist in the
oil and chemical tanker trade. They do so primarily because of the reputational risks faced by the
relatively small number of high-profile, major petrochemical companies dominating the trade. Their
perceptions in this respect are largely driven by concerns about the scale of possible consequences for
company liabilities for safety failures in relation to environmental protection. Second, and in some
ways more interestingly, the case studies further show that even in the absence of such powerful direct
pressures evident in the tanker trade, under certain circumstances supply chain relationships are
influential upon safety management in other trades too. Our case study in the container trade
demonstrates how both companies and seafarers are made aware of these business pressures and how
they act through the supply relationship between ship managers and charterers to improve a range of
health and safety management practices within their control. However, the case study also shows that
these pressures do not act in isolation but rather exist alongside Flag and Port State regulatory
inspection, to provide a constellation of institutional pressures that operate in concert to cause
companies at the ‘better end’ of the container trade to use effective OSH management strategies. We
concluded that while such experiences were clearly demonstrated in our case study, they were not
necessarily widespread in the container trade or indeed in other trades in the maritime industry. Like
the case studies in construction, our container trade case study was one in which the companies
involved were projecting a trading image that they wished potential customers to understand as being
concerned with the quality of the service they offered, as much as with the competitiveness of its
price. We further showed that, at least as far as the previous work experiences of the seafarers we
interviewed were concerned, the same high standards of quality over price were by no means
universal in the sector.

Mutuality of buyer and supplier interests
Finally, returning to the experiences of monitoring compliance, as Walters & James1 have pointed out,
the responsiveness of suppliers to the demands of buyers cannot be understood without taking
account of the implications such demands might have for their own business interests. The balance of
dependency between buyers and suppliers therefore may serve to significantly shape the nature and
dynamics of immediate supply chain relationships by having important implications for the
distribution of power and risk between them, and as a result, also the degree of trust embedded in
their supply relationships. In our case studies in construction and the oil tanker trade there were
examples of strong dependencies by relatively weak suppliers upon powerful buyers. This was
certainly the case in the oil tanker trade where, as the quotes from the tanker company managers and
the seafarers make plain, suppliers had no illusions about their dependent position. In construction, in
the multi-tiered supply chains we examined in both our case studies, it was obviously also the case
that downstream suppliers perceived themselves in a strongly business-dependent position in relation
to the upstream procurers of their services. For the sake of future business they were prepared to
introduce arrangements for OSH which were heavily monitored, as well as to spend additional time
and resources in training and being certified as having the capacities required by their upstream
clients. However, the ‘mutuality’ of buyer and supplier interests in this context is heavily skewed by
imbalance in the distribution of power between them. To refer to such arrangements as being
‘collaborative’ is therefore rather misleading, since there was no indication that downstream suppliers
believed they had any choice in the delivery of their obligations on OSH matters.

More truly collaborative and partnership-based relations were seen among the major contractors and
the developers in the two case studies. As we showed in Chapter 5, large contractors and members of
the UKCG share a number of approaches to OSH in common, ones they have been obliged to
develop in recent years as a result of both regulatory demands and high-profile political exhortation.
As a consequence, major contractors are suppliers with an important source of specialist
expertise/knowledge, which places the procurers of their services in positions of relatively high
dependency and leaves them well placed to gain a substantial degree of influence over the supply
relationships established. At the same time, however, the procurers involved in our construction case
studies were in a position to offer large and high-value contracts and, as a result, also occupied a
relatively influential market position. The resulting balance of dependencies in these case studies
therefore acted to support relatively strong forms of collaborative working.

Indeed, it was clear that the supply chain-mediated management arrangements made by procurers on
both the case study construction sites were strongly influenced by the existing practices of the major
contractors involved, as were many of the arrangements to monitor them. In the Forum Development
project, the developer was content to leave much of the detail of supply chain-mediated OSH
arrangements to its major suppliers – the principal contractors on the site – citing their considerable
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experience in these matters as the reason for doing so. While in the case of the Olympic Park, the ODA
and its delivery partner played key roles in the leadership and co-ordination of these arrangements, their
content and delivery was very much a result of a mutually beneficial partnership between them and the
major contractors working for them.

Conclusions 
The discussion in this chapter demonstrates that the empirical results obtained from the case studies
undertaken in the present research broadly support the propositions concerning the contexts of supply
chain effects that were developed by Walters & James1 in their previous review. We have further
demonstrated that such effects are neither necessarily solely vertical within supply chains, nor only in
one direction. Thus, we showed that in the construction industry there were substantial horizontal
effects observed among organisations competing for business at the same level and in our case studies in
that sector, as well as in the container trade in the maritime sector, there were some upstream as well as
downstream influences at work in the supply chains involved.

Therefore, our findings also largely endorse the usefulness of the propositions as ways of guiding the
understanding of the wider contexts of supply chain effects. Such understanding is especially useful in
policy development in relation to the increasing number of scenarios in the economy where conventional
regulation, and the nexus of employment relationships to which it has applied, are no longer as
commonplace as they once were.

That said, it is perhaps also important to note that our findings departed somewhat from the
propositions in several respects, two of which may be especially significant for future policy
development. One concerns the extent of mutuality and partnership between procurers and suppliers
anticipated in the propositions. Although we found such mutuality and partnership among some Tier 1
suppliers and their procurers to be evident in our case studies, what struck us more forcefully for most
of the supply chain relationships in which leverage on OSH was delivered through procurement
strategies, was the high degree of power imbalance between procurers and suppliers, and the sense that
the latter believed they had little choice other than to follow the requirements of the former if they
wished to continue their business relationship. The implications of this finding for policy should not be
overlooked. However, there were also some negative consequences arising from the interventions in
which procurers exploited this power in the conditions they imposed upon the affairs of their suppliers.
These should not be ignored. In particular, additional burdens imposed upon lower-tier suppliers to
deliver evidence of compliance with procedures that were merely the requirements of ‘audit trails’ rather
than good OSH practices raised the possibility of them acting to indirectly lead to poorer but
unmonitored health and safety outcomes among workers at these levels.

A further significant finding that emerges from our case studies, and which is especially important for
policy considerations, concerns the extent to which leverage in supply chain relationships can be
developed as one element in a constellation of influences acting in concert to raise OSH standards, and
what might be the role of public regulation in this process. There were indications in the study –
especially in the case study in the maritime container trade, but also evident to some extent in the other
case studies – that the positive influence of supply chain driven effects on health and safety standards
may be more widespread than a focus on deliberate direct interventions may suggest. That is, we found
that buyers and suppliers in some supply chain relations that were not especially characteristic of OCRs
were nevertheless influenced to some extent to support good OSH standards because they perceived
them to be of relevance to their business interests. In such scenarios, and even where inspection and
monitoring regimes are not imposed by buyers on their suppliers to ensure compliance, there may be
opportunities for the further development of such pressure from public regulation to exploit such
perceptions of business criticality in ways that would enhance the health and safety practices and
outcomes for work activity that often lie beyond the reach of conventional regulatory practice.

Finally, it would seem entirely clear from this study that, while under certain conditions supply chain
relationships offer opportunities to leverage improvements in OSH arrangements and standards, they
always do so within contexts framed by regulation. There is no evidence in our study to suggest they act
effectively in the absence of, or as substitutes for, regulation or regulatory inspection. There is instead
much food for thought concerning how regulatory strategies could be more attuned to exploiting the
positive features of supply chain relationships to protect the workers whose health, safety and welfare lie
at the end of these chains and who are increasingly remote from the reach of conventional regulation.

74 Walters, Wadsworth, Sampson and James



References

1 Walters D and James P. Understanding the role of supply chains in influencing health and
safety at work. IOSH Research Report 9.2. Wigston: IOSH, 2009.

2 Walters D and James P. What motivates employers to establish preventive management
arrangements within supply chains? Safety Science 2011; 49: 988–994.

3 Swart J and Kinnie N. Knowledge-intensive firms: the influence of the client on HR systems.
Human Resource Management Journal 2003; 13 (3): 37–55.

4 Kinnie N and Parsons J. Managing client, employee and customer relations: constrained
strategic choice in the management of human resources in a commercial call centre. In: Derry S
and Kinnie N (eds). Call centres and human resource management. Basingstoke: Palgrave
Macmillan, 2004.

5 Hunter L, Beaumont P and Sinclair D. A ‘partnership’ route to human resource management?
Journal of Management Studies 1996; 33 (2): 235–257.

6 Scarborough H. The HR implications of supply chain relationships. Human Resource
Management Journal 2000; 10 (1): 5–17.

7 Beaumont P, Hunter L and Sinclair D. Customer–supplier relations and the diffusion of
employee relations change. Employee Relations 1996; 18 (1): 9–19.

8 Carroll M, Vincent S, Hassard J and Cooke F. The strategic management of contracting in the
private sector. In: Marchington M, Grimshaw D, Rubery J and Willmott H (eds). Fragmenting
work: blurring organizational boundaries and disordering hierarchies. Oxford: Oxford
University Press, 2005.

9 Truss C. Who’s in the driving seat? Managing human resources in a franchise firm. Human
Resource Management Journal 2004; 14 (4): 57–75.

10 Health and Safety Executive. Guide to successful health and safety management. 2nd edition.
Sudbury: HSE Books, 1997.

11 Health and Safety Commission. Health and safety – The way ahead. London: HSC, 2007.
12 Department of the Environment, Transport and the Regions/Health and Safety Commission.

Revitalising health and safety. Strategy statement. London: The Stationery Office, 2000.
13 James P and Walters D. Health and safety: revitalised or reversed? London: Institute of

Employment Rights, 2004.
14 Deacon S. Assuring contractors’ health and safety performance. Health and Safety Bulletin

1999; 277: 17–19. 
15 Dyer C. Contractor safety, Dutch style. Health and Safety Bulletin 2001; 299: 19–20. 
16 Edwards P. Virtual safety: Contractors Health and Safety Assessment Scheme. Safety and

Health Practitioner 2003; 21 (4): 78.
17 Mycock N. Chain reaction. Safety and Health Practitioner 2006; 24 (6): 37–40. 
18 Ponting L. Changing necessity into a benefit for small firms. Health and Safety Bulletin 2001;

296: 20–22.
19 Pickvance S. Arguing the business case for occupational health. Occupational Health Review

2003; 103: 31–35.
20 Saunders G. Contracting out. Safety and Health Practitioner 2000; 18 (3): 24–26. 
21 Walter S. Health, safety and environment and the supply chain. Safety and Health Practitioner

2000; 18 (8): 32–34.
22 European Agency for Safety and Health at Work. Occupational safety and health in marketing

and procurement. Luxembourg: Office for Official Publications of the European Communities,
2000. http://osha.europa.eu/en/publications/reports/304/. Viewed 16 July 2012.

23 Ewing K. Global rights in global companies: going for gold at the UK Olympics. Background
report 1. London: Institute of Employment Rights, 2006.

24 Rimington J. Evaluation of the Client/Contractor National Safety Group (CCNSG) Passport
Training Scheme. London: HSE, 1999.

25 BOMEL. Improving the effectiveness of the Construction (Design and Management)
Regulations 1994: establishing views from construction stakeholders on the current
effectiveness of CDM. Research Report 538. Sudbury: HSE Books, 2007.

26 Ponting L. Hire firms face two ways to improve safety and profits. Health and Safety Bulletin
2008; 367: 19–24.

27 Ethical Trading Initiative. The ETI Base Code. www.ethicaltrade.org/eti-base-code. Viewed 16
July 2012.

28 Gangmasters Licensing Authority. Supermarkets and suppliers protocol with the Gangmasters
Licensing Authority. 2010. www.dreamsmanpower.com/wp-content/uploads/2012/04/
Supermarkets-and-Suppliers-Protocol.pdf. Viewed 16 July 2012.

The limits of influence  75



29 Equality and Human Rights Commission. Inquiry into recruitment and employment in the meat
and poultry processing sector. Manchester: Equality and Human Rights Commission, 2010.

30 O’Rourke D. Monitoring the monitors: a critique of corporate third-party labor monitoring. In
Jenkins R, Pearson R and Seyfang G (eds). Corporate responsibility and ethical trade: codes of
conduct in the global economy. London: Earthscan, 2002.

31 Esbenshade J. The private social accountability contract: private monitoring from Los Angeles
to the global apparel industry. Labor Studies Journal 2001; 26 (1): 98–120.

32 Wright C. Routine deaths: fatal accidents in the oil industry. Sociological Review 1986; 34:
265–289.

33 Wright C. A fallible safety system: institutionalised irrationality in the offshore oil and gas
industry. Sociological Review 1994; 42: 79–103.

34 Baldry C. Off the rails: factors affecting track worker safety in the rail industry. Employee
Relations 2006; 28: 255–272.

35 Cullen W. The Ladbroke Grove Rail Inquiry Report. London: HSE, 2001.
36 Uff J. Southall Rail Accident Inquiry Report. London: HSC, 2000.
37 Loos F and Le Deaut J. Rapport fait au nom de la commission d’enquête sur la sûreté des

installations industrielles et des centres de recherche et sur la protection de personnes et de
l’environnment en cas d’accident industriel majeur. No. 3559. Paris: Assemblee Nationale, 2002.

38 Virtanen M, Kivimaki M, Joensuu M, Virtanen P, Elovainio M and Vahtera J. Temporary
employment and health: a review. International Journal of Epidemiology 2005; 34: 610–622.

39 Benavides F G, Benach J, Muntaner C, Delclos G L, Catot N and Amable M. Associations
between temporary employment and occupational injury: what are the mechanisms?
Occupational and Environmental Medicine 2006; 63: 416–421.

40 Wiseman J and Gilbert F. Survey of the recruitment agencies industry. Suffolk: HSE Books,
2000.

41 Victoria Parliament Economic Development Committee. Inquiry into labour hire employment in
Victoria. Melbourne: Government Press, 2005.

42 Quinlan M and Bohle P. Under pressure, out of control or home alone? Reviewing research and
policy debates on the OHS effects of outsourcing and home-based work. International Journal
of Health Services 2008; 38 (3): 489–525.

43 Quinlan M, Mayhew C and Bohle P. The global expansion of precarious employment, work
disorganisation and occupational health: a review of recent research. International Journal of
Health Services 2001; 31 (2): 335–414.

44 Ferrie J E, Shipley M J, Stansfeld S A and Marmot M G. Health effects of chronic job insecurity
and change in job security on self-reported health, minor psychiatric morbidity, physiological
measures and health-related behaviours in British civil servants: The Whitehall II Study. Journal
of Epidemiology and Community Health 2002; 56 (6): 450–454. 

45 Kivimaki M, Vahtera J, Pentti J and Ferrie J E. Factors underlying the effect of organisational
downsizing on the health of employees: a longitudinal cohort study of changes in work, social
relationships and health behaviours. British Medical Journal 2000; 320: 971–975.

46 Thébaud-Mony A. Contracting and subcontracting by the French nuclear power industry.
International Journal of Occupational and Environmental Health 1999; 5 (4): 296–299.

47 Rousseau D and Libuser C. Contingent workers in high risk environments. California
Management Review 1997; 39 (2): 103–121.

48 Benach J, Amable M, Muntaner C and Benavides F G. The consequences of flexible work for
health: are we looking in the right place? Journal of Epidemiology and Community Health
2002; 56: 405–406.

49 Blank V L G, Andersson R, Lindén A and Nilsson B C. Hidden accident rates and patterns in
the Swedish mining industry due to the involvement of contract workers. Safety Science 1995;
21 (1): 23–35.

50 Allan P. The contingent workforce: challenges and new directions. American Business Review
2002; 20 (2): 103–110.

51 Aronsson G, Gustafsson K and Dallner M. Work environment and health in different types of
temporary jobs. European Journal of Work and Organisational Psychology 2002; 11: 151–175.

52 Draca M and Green C. The incidence and intensity of employer funded training: Australian
evidence of the impact of flexible work. Scottish Economic Society 2004; 51 (5): 609–625.

53 Feldman D, Doerpinghaus H and Turnley W H. Employee reactions to temporary jobs. Journal
of Managerial Issues 1995; 7 (2): 127–141.

54 Bohle P, Quinlan M, Kennedy D and Williamson A. Working hours, work–life conflict and
health in precarious and permanent employment. Rivista de Saude Publica 2004; 38: 19–35. 

55 Walters D and Nichols T. Worker representation and workplace health and safety. Basingstoke:
Palgrave Macmillan, 2007.

76 Walters, Wadsworth, Sampson and James



56 Aronsson G. Contingent workers and health and safety. Work, Employment and Society 1999;
13 (3): 439–459.

57 Mayhew C and Quinlan M. Subcontracting and occupational health and safety in the residential
building industry. Industrial Relations Journal 1997; 28 (3): 192–205.

58 Mayhew C, Quinlan M and Bennett L. The effects of subcontracting/outsourcing on occupational
health and safety. UNSW Studies in Australian Industrial Relations, No.38. Sydney: University of
New South Wales, 1996.

59 Rebitzer J. Job safety and contract workers in the petrochemical industry. Industrial Relations
1995; 34: 40–57.

60 Kochan T, Smith M, Wells J and Rebitzer J. Human resource strategies and contingent workers:
the case of safety in the petrochemical industry. Human Resource Management 1994; 33: 55–77.

61 Dawson S, Clinton A, Bamford M and Willman P. Safety in construction: self regulation,
industrial structure and workforce involvement. Journal of General Management 1985; 10:
21–38.

62 Newsome K and Thompson P. Supermarkets, systematic rationalisation and labour process
change in the Scottish food supply chain. Paper for the International Labour Process Conference.
London: Birkbeck College, 2006.

63 Newsome K, Commander J and Thompson P. Being worked about the knees with a stick or
sitting down to a cup of tea? Power dynamics and labour process change in the UK supermarket
supply chain. Paper for the Work Employment and Society Conference, Aberdeen, 2007.

64 Wright C and Lund J. Supply chain rationalisation: retailer dominance and labour flexibility in
the Australian food and grocery industry. Work, Employment and Society 2003; 17 (1): 137–157.

65 James S and Lloyd C. Too much pressure? Retailer power and occupational health and safety in
the food processing industry. Work, Employment and Society 2008; 22 (4): 1–18.

66 Kahveci E and Nichols T. The other car workers: work organisation and technology in the
maritime car carrier industry. Basingstoke: Palgrave Macmillan, 2006.

67 International Labour Organization. The impact on seafarers’ living and working conditions of
changes in the structure of the shipping industry. Geneva: International Labour Office, 2001.

68 Bloor M, Thomas M and Lane T. Health risks in the global shipping industry: an overview.
Health, Risk and Society 2000; 2 (3): 329–340.

69 Nielsen D and Roberts S. Fatalities among the world’s merchant seafarers (1990–1994). Marine
Policy 1999; 23 (1): 71–80.

70 Roberts S. Hazardous occupations in Great Britain. Lancet 2002; 360: 543–544.
71 Roberts S E and Marlow P B. Traumatic work-related mortality among seafarers employed in

British merchant shipping, 1976–2002. Occupational and Environmental Medicine 2005; 62:
172–180.

72 Coase R. The nature of the firm. Economica 1937; 4: 386–405.
73 Powell W. Neither market nor hierarchy: network forms of organisation. Research in

Organizational Behavior 1990; 12: 295–336.
74 Eccles R. The quasi-firm in the construction industry. Journal of Economic Behaviour and

Organisation 1981; 2: 335–357.
75 Dore R. Goodwill and the spirit of market capitalism. British Journal of Sociology 1983; 34 (3):

459–482. 
76 Miles R and Snow C. Organisations: new concepts for new forms. California Management

Review 1986; 28 (3): 62–73.
77 Sako M. Prices, quality and trust: inter-firm relations in Britain and Japan. Cambridge:

Cambridge University Press, 1992.
78 Adler P. Market, hierarchy, and trust: the knowledge economy and the future of capitalism.

Organization Science 2001; 12 (2): 215–234.
79 Lane C. The social regulation of inter-firm relations in Britain and Germany: market rules, legal

norms and technical standards. Cambridge Journal of Economics 1997; 21: 197–215.
80 Lane C and Bachmann R. The social constitution of trust: supplier relations in Britain and

Germany. Organization Studies 1996; 17 (3): 365–395.
81 Construction Confederation. Health and safety in public procurement: survey results. London:

Construction Confederation, 2005.
82 Davis Langdon LLP. Health and safety in public sector construction procurement. RR556.

Sudbury: HSE Books, 2007.
83 Griffiths A and Phillips N. The influence of the Construction (Design and Management)

Regulations 1994 upon the procurement and management of small building works. Construction
Management and Economics 2001; 19: 533–540.

84 World Bank. Company codes of conduct and international standards: an analytical comparison.
Washington, DC: World Bank, 2000.

The limits of influence  77



78 Walters, Wadsworth, Sampson and James

85 Wilson A and Gribben C. Business responses to human rights. Ashridge: Ashridge Centre for
Human Rights, 2000.

86 Rodriguez-Garavito C A. Global governance and labor rights: codes of conduct and anti-sweatshop
struggles in global apparel factories in Mexico and Guatemala. Politics and Society 2003; 33 (2):
203–233.

87 Braithwaite J and Drahos P. Global business regulation. Cambridge: Cambridge University Press,
2000.

88 O’Rourke D. Outsourcing regulation: analysing non-governmental systems of labour standards and
monitoring. The Policy Studies Journal 2003; 31: 1–29.

89 Oliver C. Sustainable competitive advantage: combining institutional and resource based views.
Strategic Management Journal 1997; 18: 697–713.

90 Oliver A and Ebers M. Networking network studies: an analysis of conceptual configurations in
the study of inter-organisational relationships. Organisation Studies 1998; 19: 549–583.

91 Osborn R and Hagedoorn J. The institutionalization and evolutionary dynamics of
interorganisational alliances and networks. Academy of Management Journal 1997; 18: 261–278.

92 Harland C, Zheng J, Johnsen T and Lamming R. A conceptual model for researching the creation
and operation of supply networks. British Journal of Management 2004; 15: 1–21.

93 Williamson O. Markets and hierarchies: analysis and antitrust implications. London: Free Press,
1975.

94 Williamson O. The economic institutions of capitalism: firms, markets and relational contracting.
New York: Free Press, 1985.

95 Espino-Rodriguez T and Padron-Robaino V. A review of outsourcing from the resource-based view
of the firm. International Journal of Management Reviews 2006; 8 (1): 49–70.

96 Kersley B, Alpin C, Forth J, Bryson A, Bewley H, Dix G and Oxenbridge S. Inside the workplace:
findings from the 2004 Workplace Employment Relations Survey. London: Routledge, 2006.

97 Deavers K. Outsourcing: a corporate competitiveness strategy, not a search for low wages. Journal
of Labor Research 1997; 18 (4): 503–519.

98 Harrison B and Kelley M. Outsourcing and the search for flexibility. Work, Employment and
Society 1993; 7 (2): 213–235.

99 Cousins P and Lawson B. Sourcing strategy, supplier relationships and firm performance: an
empirical investigation of UK organisations. British Journal of Management 2007; 18: 123–137.

100 Heide J and John G. Alliances in industrial purchasing: the determinants of joint action in buyer-
supplier relationships. Journal of Marketing Research 1990; 27: 24–36.

101 Hatush Z and Skitmore M. Criteria for contractor selection. Construction, Management and
Economics 1997; 15 (1): 19–38.

102 Mbachu J. Conceptual framework for the assessment of subcontractors’ eligibility and performance
in the construction industry. Construction Management and Economics 2008; 26 (5): 471–484.

103 Cousins P and Crone M. Strategic models for the development of obligation based inter-firm
relationships: a study of the UK automotive industry. International Journal of Operations &
Production Management 2003; 23 (12): 1447–1474.

104 Office of Fair Trading. Supermarkets Code of Practice. London: Office of Fair Trading, 2004.
105 Competition Commission. The supply of groceries in the UK market investigation. 2008.

www.competition-commission.org.uk/assets/bispartners/competitioncommission/docs/pdf/non-
inquiry/rep_pub/reports/2008/fulltext/538.pdf. Viewed 16 July 2012.

106 Competition Commission. The Groceries (Supply Chain Practices) Market Investigation Order
2009. www.competition-commission.org.uk/assets/bispartners/competitioncommission/docs/pdf/
inquiry/ref2006/grocery/pdf/notice_of_intention_to_make_order_gscop. Viewed 16 July 2012.

107 Eysenck H J. Introduction. In: Eysenck H J (ed). Case studies in behaviour therapy. London:
Routledge, 1976.

108 Wadsworth E J K, Marsh K L, Turgo N and Walters D R. Supply chain management for health and
safety. http://learninglegacy.london2012.com/publications/supply-chain-management-for-health-
and-safety.php. Viewed 16 July 2012.

109 LMI. Construction – sector information. ConstructionSkills AACS LMI report 2010 and sector
skills assessment for the construction sector 2009. www2.warwick.ac.uk/fac/soc/ier/ngrf/
lmifuturetrends/sectorscovered/construction/sectorinfo/. Viewed 16 July 2012.

110 Health and Safety Executive. Phase 1 report: Underlying causes of construction fatal accidents – a
comprehensive review of recent work to consolidate and summarise existing knowledge. Sudbury:
Health and Safety Executive, Construction Division/Secretary of State for Work and Pensions
Inquiry, 2009.

111 Forde C, MacKenzie R and Robinson A. Built on shifting sands: changes in employers’ use of
contingent labour in the UK construction sector. Journal of Industrial Relations 2009; 51 (5):
653–667.



The limits of influence  79

112 Donaghy R. One death is too many: inquiry into the underlying causes of construction fatal
accidents. Report to the Secretary of State for Work and Pensions. London: The Stationery Office,
2009.

113 MacKenzie R, Forde C, Robinson A, Cook H, Eriksson B, Larsson P and Bergman A. Contingent
work in the UK and Sweden: evidence from the construction industry. Journal of Industrial
Relations 2010; 41 (6): 603–621.

114 Health and Safety Executive. Work related injuries and ill health. Sudbury: HSE Books, 2011.
115 Alderton T and Winchester N. Flag states and safety 1997–1999. Maritime Policy and

Management 2002; 29: 151–162.
116 United Nations Conference on Trade and Development. Review of maritime transport 2010.

Geneva: UNCTAD, 2011. http://unctad.org/en/docs/rmt2010_en.pdf. Viewed 16 July 2010.
117 Stopford M. Maritime economics. 3rd edition. Oxford: Routledge, 2009.
118 Chrzanowski I and Wiater S J. An introduction to shipping economics. Fairplay Publications,

1985.
119 United Nations Conference on Trade and Development. Review of maritime transport 2009.

Geneva: UNCTAD, 2010. http://unctad.org/en/docs/rmt2009_en.pdf. Viewed 16 July 2012.
120 BIMCO/ISF Manpower update 2010. Warwick: Institute for Employment Research, 2010.

www.marisec.org/Manpower%20Study.pdf. Viewed 16 July 2012.
121 Li K X and Wonham J. The role of states in maritime employment and safety: a legal and

economic study. Dalian: Dalian Maritime University Press, 2001.
122 Alderton T, Bloor M, Kahveci E, Lane T, Sampson H, Thomas M, Winchester N, Wu B and Zhao

M. The global seafarer: living and working conditions in a globalised industry. Geneva:
International Labour Office, 2004.

123 Winchester N, Sampson H and Shelly T. An analysis of crewing levels: findings from the SIRC
Global Labour Market Survey. Cardiff: SIRC, Cardiff University, 2006.

124 Stocks S, McNamee R, Carder M and Agius R. The incidence of medically reported work-related
ill health in the UK construction industry. Occupational and Environmental Medicine 2010; 67:
574–576.

125 Health and Safety Executive. Construction Division plan of work 2011/2012. Sudbury: HSE
Books, 2010.

126 Constructing Excellence. Common minimum standards for the procurement of works in the built
environment by local authorities in England. London: Local Government Task Force, 2006.
www.constructingexcellence.org.uk/pdf/lgtf/Common_Minimum%20_Standards.pdf. Viewed 16
July 2012.

127 Royal Society for the Prevention of Accidents. A legacy for safety – RoSPA congratulates the
Olympic ‘Big Build’. Press release, 27 July 2011. www.rospa.com/news/releases/detail/
default.aspx?id=1010. Viewed 16 July 2012. 

128 Office of Government Commerce. Achieving excellence in construction: procurement guide 10 –
health and safety. London: Office of Government Commerce, 2004.

129 Office of Government Commerce. Common minimum standards for the procurement of built
environments in the public sector. London: Office of Government Commerce, 2005.

130 Australia and Clayton A. Seamen’s compensation review. Canberra: Australian Government
Publication Services, 1988.

131 Home W E. Mortality of British merchant seamen. Lancet 1934; 225: 1081–1083.
132 Roberts S E and Marlow P B. Casualties in dry bulk shipping (1963–1996). Marine Policy 2002;

26: 437–450.
133 Otterland A. A socio-medical study of mortality in seafarers. Gothenburg: Scandinavian University

Books, 1960.
134 Meisner B. Mortalität und lethalität bei seeleuten in der Bundesrepublik Deutchland von 1970 bis

1986. Hamburg, 1993. Unpublished MD thesis. Cited in: Nielsen D and Roberts S. Fatalities
among the world’s merchant seafarers (1990–1994). Marine Policy 1999; 23 (1): 71–80. 

135 Hansen H L. Surveillance of deaths on board Danish merchant ships, 1986–93: implications for
prevention. Occupational and Environmental Medicine 1996; 53: 269–275.

136 Eriksen S I. Do we take the work conditions in the merchant and fishing fleet seriously? In:
Kristiansen S. Maritime transportation: safety management and risk analysis. Oxford: Elsevier,
2005. 

137 Rafnsson V and Gunnarsdóttir H. Cancer incidence among seamen in Iceland. American Journal
of Industrial Medicine 1995; 27 (2): 187–193.

138 Hansen H L, Nielsen D and Frydenberg M. Occupational accidents aboard merchant ships.
Occupational and Environmental Medicine 2002; 59 (2): 85–91.

139 Ellis N, Bloor M and Sampson H. Patterns of seafarer injuries. Maritime Policy & Management
2010; 37 (2): 121–128.



80 Walters, Wadsworth, Sampson and James

140 Department for Transport/Marine Accident Investigation Branch. Safety Digest: Lessons from
Marine Accident Reports 2006: 2: 48–62. www.maib.gov.uk/publications/safety_digests/2006/
safety_digest_3_2006.cfm?view=print&. Viewed 16 July 2012.

141 Anderson D M. From accident report to design problems: a study of accidents on board ship.
Ergonomics 1983; 26: 43–50.

142 Saarni H. Industrial accidents among Finnish seafarers. Travel Medicine International 1989; 7:
64–68.

143 Jensen O C, Sorensen J F L, Canals M L, Hu Y, Nikolic N and Mazer A A. Non-fatal
occupational injuries related to slips, trips and falls in seafaring. American Journal of Industrial
Medicine 2005; 47 (2): 161–171.

144 Li K X and Shiping Z. Maritime professional safety: prevention and legislation on personal
injuries on board ships. In: IAME Panama 2002 Conference Proceedings. Hawthorn, Australia:
International Association of Maritime Economists, 2002.

145 Brandt L P A, Kirk N U, Jeneva O C and Hansen H L. Mortality among Danish merchant
seamen 1970–1985. American Journal of Industrial Medicine 1994: 25; 867–876. 

146 Hammar N, Alfredsson L, Smedborg M and Ahlbom A. Differences in incidence of myocardial
infarction among occupational groups. Scandinavian Journal of Work and Environmental Health
1992; 18: 178–185.

147 Zorn E W, Harrington J M and Goethe H. Ischaemic heart disease and work stress in West
German sea pilots. Journal of Occupational Medicine 1997; 19 (11): 762–765.

148 Kaerlev L, Hansen J, Hansen H L and Nielsen P S. Cancer incidence among Danish seafarers: a
population based cohort study. Occupational and Environmental Medicine 2005; 62 (11):
761–765.

149 OPCS/HSE. Occupational mortality decennial supplement. Series DS, No. 10. London: The
Stationery Office, 1995.

150 Filikowski J. Changes in the state of health of seamen induced by their working environment.
Bulletin of the Institute of Marine and Tropical Medicine, Gydnia 1989; 40 (1–2): 41–49.

151 Johnson B D. Job stress, social support and health among shrimp fishermen. Work and Stress
1994; 8 (4): 343–354.

152 Rodahl K. Stress at sea. In: Rodahl K. The physiology of work. London: Taylor and Francis,
1989.

153 Moen B E, Riise T and Helseth A. Mortality among seamen with special reference to work on
tankers. International Journal of Epidemiology 1994; 23 (4): 737–741.

154 Pukkala E and Saarni H. Cancer incidence among Finnish seafarers. Cancer Causes and Control
1996; 7: 231–239. 

155 Saarni H, Pentii J and Pukkala E. Cancer at sea: a case control study among male Finnish
seafarers. Occupational and Environmental Medicine 2002; 59: 613–619.

156 Riise T and Moen B E. A nested case-control study of disability pension among seamen, with
special reference to neuropsychiatric disorders and exposures to solvents. Neuroepidemiology
1990; (9): 88–94.

157 Nilsson R, Nordliner R, Hogstdt B, Karlsson A and Jarvholm B. Symptoms, lung and liver
function, blood counts and genotoxic effects in coastal tanker crews. International Archives of
Occupational and Environmental Health 1997; 69: 392–398.

158 Hansen H L, Tuchsen F and Hannerz H. Hospitalisations among seafarers on merchant ships.
Occupational and Environmental Medicine 2005; 62: 145–150.

159 Parker A W, Hurbinger L M, Green S, Sargeant L and Boyd R. A survey of health, stress and
fatigue of Australian seafarers. Canberra: Australian Maritime Authority, 1997.

160 Allen P H, Wadsworth E J K and Smith A P. The prevention and management of seafarers’
fatigue: a review. International Maritime Health 2007; 58 (1–4): 167–177.

161 Burke A, Ellis N and Allen P. The impact of work patterns on stress and fatigue among offshore
worker populations. In: McCabe P (ed). Contemporary ergonomics. London: Taylor & Francis,
2003.

162 Wadsworth E J K, Allen P H, Wellens B T, McNamara R M and Smith A P. Patterns of fatigue
among seafarers during a tour of duty. American Journal of Industrial Medicine 2006; 49:
836–844.

163 Wadsworth E J K, Allen P H, McNamara R L and Smith A P. Fatigue and health in a seafaring
population. Occupational Medicine 2008; 58: 198–204.

164 Matheson C, Lawrie T, Morrison S, Ritchie L, Murphy E and Bond C. Health in the catching
sector of the fishing industry. Aberdeen: University of Aberdeen, 2001.

165 Smith A, Allen P and Wadsworth E J K. Seafarer fatigue: the Cardiff research programme.
Southampton: MCA, 2006.

166 Foo S C, How J, Siew M G, Wong T M, Vijayan A and Kanapathy R. Effects of sleep deprivation



The limits of influence  81

on naval seamen: II. Short recovery on performance. Annals of the Academy of Medicine,
Singapore 1994; 23 (5): 676–679.

167 How J, Foo S C, Low E, Wong T M, Vijayan A, Siew M G and Kanapathy R. Effects of sleep
deprivation on naval seamen: I. Total sleep deprivation on performance. Annals of the Academy of
Medicine, Singapore 1994; 23 (5): 669–765.

168 Raby M and Lee J D. Fatigue and workload in the maritime industry. In: Hancock P A and
Desmond P A (eds). Stress, workload and fatigue. Mahwah: Lawrence Erblaum, 2001.

169 Department for Transport/Marine Accident Investigation Branch. Zzzzzz – bump – where am I?
Safety Digest: Lessons from Marine Accident Reports 2005; 1: 33–34. www.maib.gov.uk/
cms_resources.cfm?file=/Safety%20Digest%201_05.pdf. Viewed 16 July 2012.

170 Mayhew C and Grewal D. Occupational violence/bullying in the maritime industry: a pilot study.
Journal of Occupational Health and Safety – Australia and New Zealand 2003; 19 (5): 457–463.

171 Bhattacharya S. Sociological factors influencing the practice of incident reporting: the case of the
shipping industry. Employee Relations 2011; 34 (1): 4–21.

172 The Paris Memorandum of Understanding on Port State Control. Steady as she goes: Port State
Control annual report 2006. Paris MOU: The Hague, 2007. 

173 Kahveci E. Port-based welfare services for seafarers. Summary report prepared for the ITF
Seafarer’s Trust, 2007. www.itfglobal.org/files/extranet/-1/30194/Port-Based-Welfare-
Services%202007.pdf. Viewed 16 July 2012.

174 Sampson H. Why we should talk about swimming pools. The sea: London mission to seafarers
2006; 184: 4–5. 

175 Jepsen J R. Arbejsmilj og helbred I den maritime erhverv. Nordisk Medicin 1991; 106: 301–304.
176 Larsson T J and Lindquist C. Traumatic fatalities among Swedish seafarers 1984–1988. Safety

Science 1992; 15 (3): 173–182.
177 Ellis N, Sampson H and Wadsworth E J K. Fatalities at sea. In: Seafarers’ International Research

Centre Symposium Proceedings 2011. SIRC: Cardiff University, 2011. www.sirc.cf.ac.uk/
Uploads/Symposium/SIRC%20Symposium%20Proceedings%202011.pdf. Viewed 16 July 2012.

178 Oil Companies International Marine Forum. Annual report 2012. www.ocimf.com/News/
NewsHome/727f3117-2711-4a0b-8588-7b861dcc2f2f. Viewed 16 July 2012.

179 Chemical Distribution Institute. The CDI Marine Scheme. www.cdi.org.uk/marine_scheme.aspx.
Viewed 16 July 2012.

180 Health and Safety Executive. Guidelines for the selection of designers and contractors under
CDMR. Research report 422. Sudbury: HSE Books, 2006.

181 Olympic Delivery Authority. Design and construction: Health, Safety and Environment Standard.
Fourth edition. London: Olympic Development Authority, 2010. www.london2012.com/
documents/oda-health-and-safety/oda-health-safety-and-environment-standard.pdf. Viewed 16 July
2012.

182 CompeteFor. Vision and objectives. https://www.competefor.com/business/
visionAndObjectives.html. Viewed 16 July 2012.

183 BIMCO. Standard Ship Management Agreement. BIMCO, 2009. www.bimco.org/en/Chartering/
Documents/Ship_Management/~/media/Chartering/Document_Samples/Sundry_Other_Forms/
Sample_Copy_SHIPMAN2009.ashx. Viewed 16 July 2012.

184 Couper A. Voyages of abuse. London: Pluto Press, 1999.
185 Parliament of the Commonwealth of Australia. Ships of shame: inquiry into ship safety. Report

from the House of Representatives Standing Committee on Transport, Communications and
Infrastructure. Canberra: Australian Government Publications Service, 1992.

186 Anderson P. Cracking the code – the relevance of the ISM Code and its impacts on shipping
practices. London: The Nautical Institute, 2003.

187 Bailey N. Risk perception and safety management systems in the global maritime industry. Policy
and Practice in Health and Safety 2006; 4 (2): 85–101.

188 International Maritime Organization. Role of the human element – assessment of the impact and
effectiveness of implementation of the ISM Code. London: International Maritime Organization,
2005. www.imo.org/OurWork/HumanElement/SafetyManagement/Documents/17-1.pdf. Viewed 16
July 2012.

189 Knudsen F. Paperwork at the service of safety? Workers’ reluctance against written procedures
exemplified by the concept of ‘seamanship’. Safety Science 2009; 47: 295–303.

190 Bhattacharya S. The effectiveness of the ISM Code: a qualitative enquiry. Marine Policy 2011; 36
(2): 528–535.

191 James P, Johnstone R, Quinlan M and Walters D. Regulating supply chains to improve health and
safety. Industrial Law Journal 2007; 36 (2): 163–187.



Annex: Sample documents

The empirical research for this study was originally intended to focus on the food production and
processing sector, as well as construction and shipping – hence the mention of three sectors
throughout the documents included in this Annex. However, access to food producing and processing
companies proved too difficult to enable sufficiently detailed and relevant fieldwork within the
timeframe of the project, and the researchers diverted resources from this sector to a more intensive
study of construction and shipping.
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Construction sector case studies: information sheet
The role of supply chains in influencing health and safety management in three sectors 

Summary for the investigation of supply chain management and health and safety

[Researchers’ names]

Cardiff Work Environment Research Centre (CWERC), Cardiff University

[Researchers’ email addresses]

[Researchers’ telephone numbers]

Participant Information Sheet

You are being invited to take part in a research study. Before you decide it is important for you to
understand what the research will involve and why it is being done. Please take time to read the
following information carefully. Talk to others about the study if you wish.

What is the purpose of the study?

Over the last 30 years there has been an increase in businesses outsourcing or contracting out the
provision of goods and services to other organisations. This has meant that supply chains are playing an
increasingly important role in the economy. As a result, there is now a great deal of interest in how, and
to what extent, supply chains can be used to support and improve health and safety management in
the supplier organisations in the chain. We are now trying to find out more about what works and why
in these situations by interviewing key people in a number of organisations.

Who are the researchers and who is funding the research?

The researchers are based at the Cardiff Work Environment Research Centre (CWERC) which is part of
the Cardiff University School of Social Sciences. You can find out more about CWERC and our work on
our website:

http://www.cardiff.ac.uk/cwerc/index.html

The study is being led by [researcher’s name] and [researcher’s name] with the assistance of other
members of CWERC staff. The research is funded by the Institution of Occupational Safety and Health
(IOSH).

Who can take part?

The organisation you work for has agreed to take part in the study and has allowed us to approach a
number of staff with invitations to be interviewed for the research.

What do I have to do?

Taking part in the study involves being interviewed by the research team. The interview will cover a
number of areas around your views of health and safety management in your own and in other
organisations. It should take no more than about an hour. 

Will my taking part be confidential?

All interviews carried out during the project will be undertaken on a confidential basis and will be
audio-recorded and subsequently transcribed. As far as possible all comments will be anonymised in any
reports or papers that are produced as a result of the research. No individuals or organisations will be
named in any publications about the study and its findings but there is a possibility that some may be
identifiable through comments that are made.
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What will happen to the information that I give?

All transcripts of recorded interviews will be stored anonymously on University password protected
computers in strict accordance with the Data Protection Act. These will only be accessible to members
of the research team and will be kept securely. 

Do I have to take part?

Taking part in the study is entirely voluntary. You can decide whether you would like to be interviewed
or not and you can choose to withdraw from the study at any time.

Contact information

If you would like further information about the study please do not hesitate to contact:

[Researcher’s name]
[Researcher’s telephone number]
[Researcher’s email address]



86 Walters, Wadsworth, Sampson and James

Construction sector case studies: consent form
The role of supply chains in influencing health and safety management in three sectors 

Summary for the investigation of supply chain management and health and safety 

[Researchers’ names]

Cardiff Work Environment Research Centre (CWERC), Cardiff University

[Researchers’ email addresses]

[Researchers’ telephone numbers]

Consent Form

- I confirm that I have read and understood the information sheet for the above study. I have had the
opportunity to consider the information, ask questions and have had these answered satisfactorily.

- I am willing to take part in the interview for this study and for the interview to be recorded.
- I understand that no one will have access to the recording beyond the Cardiff University research

team.
- I understand that as far as possible all comments will be anonymised in any reports or papers that

are produced as a result of the research. Individuals’ names will not be included in reports, but I
understand that there is a possibility that I may be identifiable through comments that I make.

- I understand that taking part in the research is voluntary and that I may withdraw at any time.

Name of interviewee

Signature                                                                            Date

Name of interviewer

Signature                                                                            Date
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Construction sector case studies: 
interview schedules
The interview schedules that follow were used on the Olympic Park case study. They were altered as
appropriate for use on the Forum Development site.

A) Used with procurers

The role of supply chains in influencing health and safety management in three sectors 

Summary for the investigation of supply chain management and health and safety on the Olympic Park

[Researchers’ names]

Cardiff Work Environment Research Centre (CWERC), Cardiff University

[Researchers’ email addresses]

[Researchers’ telephone numbers]

The aim of this study is to consider how, and to what extent, health and safety can be enhanced via
strategic supply chain management. We are particularly interested in investigating what factors
determine the development, implementation and operation of successful influence of this kind. We are
therefore talking to key players in the Olympic Park supply chain, including both managers and workers
and their representatives, to try and determine what works best and why. Below, we have outlined the
kinds of areas we would like to cover in the interview by giving some sample questions. However, these
are only our suggestions – if there are other areas that you think are important but are not covered
then please do tell us about them during the interview.

- Background
- Consent form
- Introductions
- Recording
- Abbreviations/specific terms – explain for the tape

Can you start by telling us a little about yourself please – who you are, what you do and what your
background is?

- Supply chain health and safety management – general
- How is H&S management and performance in suppliers influenced?
- How is this evaluated?
- Relative importance of H&S in the tender process
- How does this vary by supplier?
- What about TitanCF Industries in particular?

So, in terms of health and safety, can you tell us the main methods you use to seek to influence the
health and safety management and performance of suppliers – ie how do you exert this influence?

And how do you evaluate that? Presumably you have a set of criteria to evaluate that against?

So can you tell us a bit about the criteria for successful tenders? Can you tell us, for example, the kind
of comparative importance of different aspects of the tender? [Prompt: order of importance; relative
importance of health and safety in the tender process?] 
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Could you outline in more detail what you do in each of these areas of activity?
- Supplier selection 
- Gateway/holding process?
- Provision of guidance and training materials
- Delivery of training
- Documentary based monitoring
- Use of performance data
- Workplace inspections/audits.

How far does the use of these activities vary in relation to different suppliers?

Why do these variations exist?

To what extent do attempts to influence suppliers extend to cover occupational health issues, including
psycho-social risks arising from job design, working hours etc?

How would you describe relationships with suppliers, in general, on a continuum ranging from
‘adversarial’ to ‘co-operative’?

What factors do you feel influence the degree to which particular supply relationships are towards the
co-operative end of this continuum?

And do you feedback any of this information to suppliers? I mean, is there a feedback loop so that
suppliers know how they are doing over time, in relation to each other and so on?

As you know, we are doing a case study focusing on TitanCF Industries. Can you tell us a bit about
how this process has worked with them in particular please? [Prompts: they are a construction
engineering firm which, traditionally, might be expected to be at ‘the better end of the spectrum’ in
terms of H&S – given this, what have your systems etc done to try to influence their H&S management
and performance? What is the added value here?]

Supply chain health and safety management – historical evolution and motivations
How did your approach to influencing health and safety management and performance in supplying
organisations develop? [Prompts: You seem, to some extent, to have a uniform set of standards – how
did this come about? How did you get to where you are?]

How has the approach adopted to influencing health and safety management in supplying
organisations changed over time?

What are the main factors which have influenced your present arrangements and the way in which
they have evolved over time?

In what ways do you feel that present arrangements for influencing supplier health and safety
management might change in the future? [Prompts: After the Olympics, what aspects of the system
will you take away and apply to the next project?]

Supply chain health and safety management – effectiveness
Overall, how effective do you feel that present arrangements for influencing suppliers are in ensuring
that they manage health and safety adequately?

To what degree do you feel that the effectiveness of current arrangements varies in relation to different
suppliers?

Why do you think that this variation in effectiveness exists?

How far would you say that attempts to influence supplier health and safety sit uneasily with other
demands placed on them, notably in relation to cost, and obligations to respond to changes in supply
requirements?

[How many contractors? How many tiers?] How confident are you that the system you have in place is
able to reach down below Tier 1? Because often that is the problem that people kind of elaborate on
the supply chain influence, that you can have systems in place that focus on Tier 1, but that you kind of
lose it as you go down?
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Thinking about slightly wider perspectives, we very much wanted to do this project on the Olympic Park
because we would expect to find key examples of good practice here given the high profile of the Park.
But in dealing with procurement, what are the main influences on you outside of the contract type
relationship – what is driving your approach to procurement?

B) Used with Tier 1-3 managers 

The role of supply chains in influencing health and safety management in three sectors 

Summary for the investigation of supply chain management and health and safety on the Olympic Park

[Researchers’ names]

Cardiff Work Environment Research Centre (CWERC), Cardiff University

[Researchers’ email addresses]

[Researchers’ telephone numbers]

The aim of this study is to consider how, and to what extent, health and safety can be enhanced via
strategic supply chain management. We are particularly interested in investigating what factors
determine the development, implementation and operation of successful influence of this kind. We are
therefore talking to key players in the Olympic Park supply chain, including both managers and workers
and their representatives, to try and determine what works best and why. Below, we have outlined the
kinds of areas we would like to cover in the interview by giving some sample questions. However, these
are only our suggestions – if there are other areas that you think are important but are not covered
then please do tell us about them during the interview.

[Aim to cover:
- Background
- Working as a supplier in general
- Working as a supplier to the ODA
- Working as a buyer in general
- Working as a buyer on the Olympic Park]

Background

[Aim to cover:
- Consent [including recording
- Abbreviations/specific terms 
- Introductions]

Can you start by telling us a little about yourself please – who you are, what you do and what your
background is?

Can you also tell us a bit about your organisation – what does it do, how many people does it employ?

Can you tell us about what your organisation is doing at the Olympic Park – which projects are you
(and have you been) involved with, for how long?

Working as a supplier - general
[Aim to cover:
- How H&S management and performance is influenced by buyers
- Variations from buyer to buyer
- Level of co-operativeness]

How is health and safety managed in your organisation?

Can you tell us a bit about your usual health and safety monitoring system? What sort of data do you
collect, how do you use it and so on?
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What are the main challenges to maintaining and improving your current standards and performance?

To what extent is your H&S management and performance influenced by the enterprises your
organisation has provided services for? [Prompts: Is health and safety generally part of the tendering
and contract process? If so, how and what is its influence relative to other factors such as cost in
securing the work? And once the work starts, is health and safety management and performance
monitored by these enterprises? If so how? Is it incentivised?]

Does this vary? If so, how and why?

Would you say that relationships with buyers vary in terms of the degree to which they are co-
operative? So are they more or less co-operative, or closer or more “hands off”?
Why do you think these variations in co-operativeness exist? 

Working with the ODA 
[Aim to cover:
- Differences in working with ODA
- Costs and benefits
- Legacy]

How have you found working with the ODA? [Prompts: Has this relationship been similar to that with
others or different? If different, in what way? What are the positives and negatives? Specific examples?]  

Thinking about health and safety in particular, has this been managed in the usual way for the Olympic
Park project? [Prompts: Is anything done differently? If so what, and in what way? Why have these
changes been made? How effective do you think these changes have been?]

If things are done differently, when did this start? Can you take us through the process from tendering,
through the contract stage to working on the park? Is it incentivised?

What about the health and safety monitoring system used on the Park? What sort of data does this
collect, how is it used and so on?

Do you think these changes have affected your organisation’s performance in other ways? [Prompts:
What have been the costs, benefits, drivers, barriers? How does this sit with other factors like costs?]

How would you assess the current level of your organisation’s health and safety performance on the
Olympic Park? [Is it better, worse or about the same as previous projects elsewhere?]

Do you think any of these changes will be continued when you move on to other projects? If not, why
not? If yes, which ones and why?

Working as a buyer – general
[Aim to cover:
- How H&S management and performance in suppliers is influenced
- How it is evaluated
- Variations by supplier
- Relative importance in tender process]

Does your organisation generally contract others as part of a project?

Do you seek to influence these suppliers’ health and safety management and performance? If so, can
you tell us the main methods you use? 

And how do you evaluate that? Presumably you have a set of criteria to evaluate that against?

So can you tell us a bit about the criteria for successful tenders? Can you tell us, for example, the kind
of comparative importance of different aspects of the tender? [Prompt: order of importance; relative
importance of health and safety in the tender process?] 



The limits of influence  91

Could you outline in more detail what you do in each of these areas of activity?
- supplier selection
- provision of guidance and training materials
- delivery of training
- documentary based monitoring
- use of performance data
- workplace inspections/audits.

How far does the use of these activities vary in relation to different suppliers? Why do these variations
exist?

To what extent do attempts to influence suppliers extend to cover occupational health issues, including
psycho-social risks arising from job design, working hours etc? 

Would you say that relationships with buyers vary in terms of the degree to which they are co-
operative? So are they more or less co-operative, or closer or more ‘hands off’?

How would you describe relationships with suppliers, in general, in terms of the degree to which they
are co-operative? So are they more or less co-operative, or closer or more ‘hands off’?

What factors do you feel influence the degree to which particular supply relationships are towards the
co-operative end of this continuum?

And do you feedback any of this information to suppliers?

Overall, how effective do you feel these arrangements for influencing suppliers are in ensuring that they
manage health and safety adequately?

To what degree do you feel that the effectiveness of current arrangements varies in relation to different
suppliers?
Why do you think that this variation in effectiveness exists?

How far would you say that attempts to influence supplier health and safety sit uneasily with other
demands placed on them, notably in relation to cost, and obligations to respond to changes in supply
requirements? 

Working as a buyer – Olympic Park
[Aim to cover:
- Differences in on the Olympic Park
- Costs and benefits
- Legacy]

Thinking about the methods and process you’ve just described, are there any differences in the way
things have been done for this Olympic Park project? [Prompts: If so, what are they? Why are they
different? What difference do you think this has made to their effectiveness?]

How would you assess the current level of your suppliers’ health and safety performance on the
Olympic Park? [Is it better, worse or about the same as previous projects elsewhere?]

Do you think these changes have affected your suppliers’ performance in other ways? [Prompts: What
have been the costs, benefits, drivers, barriers? How does this sit with other factors like costs?]

Do you think any of these changes will be continued when you move on to other projects? If not, why
not? If yes, which ones and why?
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C) Used with Tier 1-3 Supervisors

The role of supply chains in influencing health and safety management in three sectors 

Summary for the investigation of supply chain management and health and safety on the Olympic Park

[Researchers’ names]

Cardiff Work Environment Research Centre (CWERC), Cardiff University

[Researchers’ email addresses]

[Researchers’ telephone numbers]

The aim of this study is to consider how, and to what extent, health and safety can be enhanced via
strategic supply chain management. We are particularly interested in investigating what factors
determine development, implementation and operation. So, that is about the preconditions,
drivers/pushes and barriers that affect these. We are therefore talking to key people in the Olympic Park
supply chain, including both managers and workers and their representatives, to try and determine
what works best and why; how H&S can be influenced by the supply chain. So, that’s both up and
down the chain.

To do this we are looking at the Olympic Park, with its very unique qualities, and also comparing how
things work here to how things work elsewhere in construction (both prior to the Park and since). Also,
we are looking at other sectors (food processing and marine transport) to see what sort of things can
be learnt from here and taken across to other sectors.

Below, we have outlined the kinds of areas we would like to cover in the interview by giving some
sample questions. However, these are only our suggestions – if there are other areas that you think are
important but are not covered then please do tell us about them during the interview.

[Aim to cover:
- Background
- Working as a supervisor in general
- Working as a supervisor for [Tier 2/3] 
- Working as a supervisor for Tier 2/3 with ODA/CLM/TitanCF Industries/Tier 2 as client]

Background
[Aim to cover:
- Consent (including recording
- Abbreviations/specific terms 
- Introductions]

Can you start by telling us a little about yourself please – who you are, what you do and what your
background is?

Can you also tell us a bit the company you work for (Tier 2/3) – what does it do, how many people
does it employ? How many workers do you supervise? How many supervisors are working on the park?
Is there a maximum number of workers that you are allowed to supervise on any one project? Do you
supervise workers from other organisations? [NB IF YES REMEMBER TO ALSO ASK QUESTIONS ABOUT
INFLUENCING TIER 3/4 H&S]

Can you tell us about what your company is doing at the Olympic Park – which projects are you (and
have you been) involved with, for how long?

And where is your organisation in the supply chain here on the Park? Which organisation are you a
supplier to and which organisations do you buy services from?



The limits of influence  93

Working as a supervisor - general
[Aim to cover:
- How H&S management and performance is influenced by clients
- Variations from client to client
- Level of contact – instruction/presence]

How is health and safety managed in your organisation?

Can you tell us a bit about your usual health and safety monitoring system? What sort of data do you
collect, how do you use it and so on?

What are the main challenges, as you see them, to maintaining and improving your current standards
and performance?

To what extent do you feel your H&S management and performance is influenced by the clients your
company has provided services for?
[Prompts: 
- Is health and safety generally an important factor in new projects? Have you found that its emphasis

has changed on different projects?
- If so, how and what is its influence relative to other factors such as more traditional concerns

(money, timelines)? 
- And once the work is underway, is health and safety management and performance monitored by

the clients (those that Tier 2/3 are doing the work for)? 
- If so, how? Can you give some examples? Is there an incentive/reward around good health and

safety? If so, does this come from the client or in-house?] 

Can you give some examples?

Does this vary? If so how and why?

Would you say that relationships with clients vary in terms of the degree to which they are
working/involved with you day to day? So are they closer or more ‘hands off’?

Why do you think these variations exist? 

Working for Tier 2/3 with ODA/CLM/TitanCF Industries/Tier 2 as client/on the park

[Aim to cover:
- Differences in working with [ODA/CLM/TitanCF Industries/Tier 2]
- Costs and benefits
- Legacy]

What is it like to work for Tier 2/3? [Prompt: What do you like most about working for them? What do
you like least?]

How have you found working with [ODA/CLM/TitanCF Industries/Tier 2] as the client? [Prompts: Has
this experience been similar to that with others or different? If different, in what way? What are the
positives and negatives? Specific examples?]

Thinking about health and safety in particular, do you think this has been managed in the usual way for
the Olympic Park project? [Prompts: Is anything done differently? If so what, and in what way? Why
have these changes been made? How effective do you think these changes have been? Can you give
some examples?]

If things are done differently here, when did this start? Can you give us an example of how they are
different? [Meetings, paperwork, protocols, method statements, near misses?] Is this
incentivised/rewarded? If so, by whom?

What about the health and safety monitoring system used on the Park? What sort of data does this
collect, how is it used and so on? How effective do you feel this is?
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Do you think these changes have affected your company’s performance in other ways? [Prompts: What
have been the pitfalls, positives, pushes/reasons to do it, barriers? How does this sit with the company’s
usual outlook to outcome/completing works?]

Have the changes or executing them affected the way you do your job? If so how? Can you give some
examples? Has this made life easier or more difficult for you?

Do you think these changes and the effect of them on your role have been recognised by Tier 2/3?  If
so how? Has this been helpful? If not, is there anything you would like them to do?

How would you assess the current level of your company’s health and safety performance on the
Olympic Park? [Is it better, worse or about the same as previous projects elsewhere?] Can you give
some examples of what is different?

Do you think any of these changes will be continued when you move on to other projects? If not, why
not? If yes, which ones and why? 

Which changes would you like to see made to other work that you undertake in the future?

What changes would you not like to see made, and why?

What do you think the workers think about how things have been done on the Park? Has it made their
job easier or more difficult? Can you give some examples?

Occupational Health – use and access
Does your organisation provide you with an occupational health service? If so, what do you think about
it? How do you find the availability of your occupational health – easy or not? Do you think it is well
used? Do you think people feel at ease to use it?

On the Park there’s an on-site health centre, ‘Park Health’. Has this made a difference to you and your
workers? If so, how? Why?

Have you ever had to use any occupational health services? How would you rate Park Health in
comparison to your own occupational health?

Differences:  Ease of use? Why?

D) Used with Tier 1-3 Workers

The role of supply chains in influencing health and safety management in three sectors 

Summary for the investigation of supply chain management and health and safety on the Olympic Park

[Researchers’ names]

Cardiff Work Environment Research Centre (CWERC), Cardiff University

[Researchers’ email addresses]

[Researchers’ telephone numbers]

The aim of this study is to consider how, and to what extent, health and safety can be enhanced via
strategic supply chain management. We are particularly interested in investigating what factors
determine development, implementation and operation. So, that is about the preconditions,
drivers/pushes and barriers that affect these. We are therefore talking to key people in the Olympic Park
supply chain, including both managers and workers and their representatives, to try and determine
what works best and why; how H&S can be influenced by the supply chain. So, that’s both up and
down the chain.

To do this we are looking at the Olympic Park, with its very unique qualities, and also comparing how
things work here to how things work elsewhere in construction (both prior to the Park and since). Also,
we are looking at other sectors (food processing and marine transport) to see what sort of things can
be learnt from here and taken across to other sectors.
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Below, we have outlined the kinds of areas we would like to cover in the interview by giving some
sample questions. However, these are only our suggestions – if there are other areas that you think are
important but are not covered then please do tell us about them during the interview.

[Aim to cover:
- Background
- Working in general
- Working for Tier 2/3
- Working for Tier 2/3 with ODA/CLM/TitanCF Industries/Tier 2 as client]

Background
[Aim to cover:
- Consent (including recording
- Abbreviations / specific terms 
- Introductions]

Can you start by telling us a little about yourself please – who you are, what you do and what your
background is?

Can you also tell us a bit the company you work for (Tier 2/3) – what does it do, how many people
does it employ? How many people do you work with directly?

Can you tell us about what your Company is doing at the Olympic Park – which projects are (and have
you been) involved with, for how long?

And where is your organisation in the supply chain here on the Park? Which organisation are you a
supplier to and which organisations do you buy services from?

Working – general
[Aim to cover:
- How H&S management and performance is influenced by clients
- Variations from client to client
- Level of contact – instruction/presence]

How is health and safety managed in your company?

Can you tell us a bit about your usual health and safety monitoring system? How do you use it and so
on?

What are the main challenges, as you see them, to maintaining and improving your current standards
and performance?

To what extent do you feel your H&S management and performance is influenced by the clients your
company has provided services for? 
[Prompts:
- Do you think health and safety generally is an important factor in new projects? Have you found

that the emphasis on H&S has changed on different projects you’ve worked on? 
- If so, how and what do you think has made it change in relation to other factors such as more

traditional concerns (money, timelines, completing the work)?
- Once the work is underway, is health and safety management and performance monitored by the

clients (those that Tier 2/3 are doing the work for)? 
- If so how? Can you give some examples? Is there an incentive/ reward around good health and

safety? If so, does this come from the client or in-house?] 

Can you give some examples?

Does this vary? If so, how and why?

Would you say that relationships with clients differ in terms of the degree to which they are working or
involved day to day with you/Tier 2/3? So are they more or less visible, or closer or more ‘hands off’?

Why do you think these differences exist?
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Working for Tier 2/3 with ODA/CLM/TitanCF Industries/Tier 2 as client/on the park

[Aim to cover:
- Differences in working with [ODA/CLM/TitanCF Industries/Tier 2]
- Costs and benefits
- Legacy]

What is it like to work for Tier 2/3? [Prompt: What do you like most about working for them? What do
you like least?]

How have you found working with ODA/CLM/TitanCF Industries/Tier 2 as the client? [Prompts: Has this
experience been similar to that with others or different? If different, in what way? What are the
positives and negatives? Specific examples?]

Thinking about health and safety in particular, do you think this has been managed in the usual way for
the Olympic Park project? [Prompts: Is anything done differently? If so what, and in what way? Why
have these changes been made? How effective do you think these changes have been? Can you give
us some examples?]

If things are done differently here, when did this start? Can you give us an example of how they are
different? [Meetings, paperwork, protocols, method statements, near misses?] Is this
incentivised/rewarded? If so, by whom?

What about the health and safety monitoring system used on the Park? What sort of information does
this collect, how do you think this is used and so on? How effective do you feel this is?

Do you think these changes have affected your company’s performance in other ways? [Prompts: What
have been the pitfalls, positives, pushes/reasons to do it, barriers? How does this sit with the company’s
usual outlook to outcome/completing works?]

Have the changes or executing them affected the way you do your job? If so how? Can you give some
examples? Has this made life easier or more difficult for you?

Do you think these changes and the effect of them on your work have been recognised by Tier 2/3?  If
so how? Has this been helpful? If not, is there anything you would like them to do?

How would you describe the current level of your company’s health and safety performance on the
Olympic Park? [Is it better, worse or about the same as previous projects you’ve worked on elsewhere?]
Can you give some examples of what is different?

Do you think any of these changes will be continued when you move on to other projects? If not, why
not? If yes, which ones and why?

Which changes would you like to see made to other work that you undertake in the future?

What changes would you not like to see made, and why?

What do you think other people you work with think about how things have been done on the Park?
Has it made doing the job easier or more difficult? Can you give some examples?

Occupational Health – use and access
Does your organisation provide you with an occupational health service? If so, what do you think about
it? How do you find the availability of your occupational health – easy or not? Do you think it is well
used? Do you think people feel at ease to use it?

On the Park there’s an on-site health centre, ‘Park Health’. Has this made a difference to you and your
colleagues? If so, how? Why?

Have you ever had to use any occupational health services?  How would you rate Park Health compared
to your own occupational health?

Differences:  Ease of use? Why?
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Issue Aim Indicator/target

Accidents Prevention of accidents Zero fatalities

Accident frequency rate (AFR): aspirational
benchmark of 1 in 1 million

(RIDDOR-reportable accidents; total person
hours worked)

Proportion of near-miss (accident) reports:
aspirational benchmark of 80%

Health Prevention of ill health

Provision and use of
excellent occupational
health service

Ill health frequency rate (RIDDOR-reportable
ill health; total person hours worked)

Provision and attendance – health checks,
health surveillance

Provision and awareness of support available
for workers returning after ill health absence

Wellbeing Promotion of wellbeing Health promotion programme activities and
participation

Competence Development and
maintenance of competent
workforce

100% of site workers hold CSCS or
equivalent cards, logged into scheme

Five days training per year

Training records log all training activities,
including ‘toolbox talks’

Designing for HS&E Reduction of HS&E risk
through design

Evidence of processes to identify and
evaluate design options with regard to:

• HS&E risks and opportunities
• lead designer and CDM co-ordinator  

scorecards

HS&E culture Positive HS&E culture

Incorporate sustainability
objectives for carbon,
water, waste and material
into a positive HS&E culture

Evidence of leadership, behaviour and culture
(scorecard)

Employee responses to HS&E climate surveys

Indicators to quantify practice and impact

Compliance and continual
improvement

Maintain a regulatory
compliant project

Maintain a competent
workforce

Zero non-compliances, breaches of planning
conditions, exceedance of conditions; and
zero work, prohibition, enforcement and
prosecution notices

Incident investigations and prevention of
recurrence, and compliance with project
health, safety and environment plans

Training and awareness records

Table 5
ODA aims and
indicators (adapted
from ODA181)

Appendix
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t +44 (0)116 257 3100
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www.iosh.co.uk

IOSH is the Chartered body for health and safety
professionals. With more than 40,000 members
in 85 countries, we’re the world’s largest
professional health and safety organisation.

We set standards, and support, develop and
connect our members with resources, guidance,
events and training. We’re the voice of the
profession, and campaign on issues that affect
millions of working people. 

IOSH was founded in 1945 and is a registered
charity with international NGO status.

Institution of Occupational Safety and Health
Founded 1945
Incorporated by Royal Charter 2003
Registered charity 1096790



IOSH Managing Safely training course

What is it?

If health and safety is essential to your role, take the first steps 

towards IOSH certification today. Complete our online training 

course in Working Safely and you will achieve a globally recognised 

IOSH certificate giving you greater confidence in your role.

Why do I need it and who should 
attend? 

The refresher course provides 

delegates with the latest best practice 

and legislation changes and ensures 

that their knowledge and best practice 

is completely up to date. It is IOSH’s 

view that it is best practice for 

Managing Safely certificate holders to 

renew their learning within a three year 

period. 

 

Course structure

Our eLearning course will help you 

understand why working safely is 

important. Five modules will cover PPE 

use, first aid, emergency procedures 

and reporting incidents. You will also 

learn how to identify and prevent risks 

and hazards and how to reduce the 

impact of what you do on the 

environment.

You can study online at your own pace 

with five interactive modules and a 

virtual tutor to guide you every step of 

the way

.

Further information 

Delegates need to have completed IOSH 

Managing Safely certificate within the 

last 3 years. The course takes 

approximately 6-8 hours to complete 

and is available on line for a single user. 

If you would like a multiuser licence for 

your organisation then contact one of 

our training advisors on the number 

below. 

You can book now online by visiting bsigroup.co.uk/training  

or call us on +44 845 086 9000 today

BSI Training Course



How will I learn? 

Quickly. We use accelerated learning 

techniques that encourage interaction 

and collaboration, keep the workshop 

varied and put your learning in context. 

Your tutors are the best in their field 

and will make sure your learning needs 

are met. You can choose between 

public or an in-company workshop 

tailored to your business – whatever 

delivers the most positive and 

successful outcome for you.

What is Learn Plus?

With Learn Plus, you’ll get  

regular webinars and e-learning 

resources that support your continual 

learning. We recognise that after you 

complete your course, your learning 

doesn’t automatically stop. That’s  

why we take care of it so you can 

concentrate on putting it into practice.

Where will I learn? 

You won’t have to travel far to our 

first class venues. These include 

Cranage Hall in rural Cheshire,  

the historic Grand Central Hotel in 

Glasgow and the idyllic Sedgebrook 

Hall in Northampton. You can also 

learn in central London and Cardiff.

Who are we? 

As the world’s first National Standards 

body, our expertise in shaping 

business standards spans more than 

a century. Our tutors are skilled in 

transferring knowledge contained 

within each standard to help you 

embed excellence within your 

organization. With over  

65,000 clients in 150 countries  

world-wide, you can trust BSI to help 

you perform better, reduce risk and 

grow sustainably.

Why train with us?  

We’ve audited thousands of businesses 

using the same standards so we can 

genuinely benchmark performance. 

And we can take you from beginner  

to certification quickly then support 

you with follow-up courses and 

webinars – and all this for the price  

of your workshop.
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BSI
Kitemark Court
Davy Avenue
Knowlhill
Milton Keynes
MK5 8PP

T: +44 845 086 9000 
E: training@bsigroup.com
bsigroup.co.uk/training

Next step

To book this course, call one of our dedicated training experts on +44 845 086 9000  
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Abstract

Strategies adopted in construction to communicate with non-English-speaking migrant workers
include the use of pictorial aids. However, there have been few construction-specific studies in this
area and few validation techniques applied to them. The aim of this research was to establish whether
delivering hazard information and instruction using pictorial aids can be linked with an improvement
(ie better results than with text-only materials) in targeted competences and behaviours among
second-language (migrant) workers.

Four targeted themes were identified for the purpose of the research: 

A exclusion zones
B materials storage
C use of hand tools
D personal protective equipment (PPE). 

Knowledge was measured via a 24-question multiple choice pictorial test with six questions per
theme. Behaviour was measured via eight observational criteria, two per theme. The interventions
consisted of pictorial toolbox talks on themes A and B, conducted on two sites (sites 1 and 3,
collectively known as group 1). Conversely, themes C and D featured on sites 2 and 4 (group 2). Each
group acted as the control for the other by using text-only versions of the corresponding toolbox
talks. Sites 1 and 2 were revisited one month later to be tested again.

The main findings were: 

• the mean knowledge test scores after using pictorial aids increased in all cases by more than those
with text-only versions

• the analysis of variance (ANOVA) of knowledge test scores found very significant interaction
effects over all the sites

• one month later, test scores remained high but there was a ceiling effect. 

This shows that training with pictorial materials improves knowledge and understanding among
second-language migrant workers better than text alone. In addition, the average pre-intervention
knowledge test score was 10 per cent higher than previous research. This is probably because all the
workers in the sample were European and had attained CSCS competence levels. The scores also
agreed with previous findings showing that more experienced workers generally score higher. 

The observation scores were not as conclusive. Prima facie, the results were similar as the plotted
graphs showed that improvements in safe behaviours were generally greater on intervention sites;
however, ANOVA returned no significant differences on virtually all individual measures. Combined
scores for behaviour returned significant or very near significant results. This shows that measuring
the impact of the images on behaviour is both challenging and unpredictable. Pictorial aids are merely
a method of communication and do not ensure compliance. Where scores improved, they remained
high one month later for themes A and B, whereas the scores dipped for themes C and D. In the case
of A and B, site managers placed posters of the training images beside work areas. This ‘poster effect’
may have been the reason for the longer-term differences. 

The benefits of pictorial aids to help improve health and safety knowledge should be disseminated to
the construction industry and beyond. The format of ‘hazard–consequences–controls’ should continue
to be used. Sketch drawings, pictograms and photos all have different strengths. However, further
research is needed to establish how they can be used more efficiently. The use of pictorial toolbox
talks in conjunction with a synchronised poster campaign or ‘Trojan horse’ approach may improve
the overall impact of pictorial aids in communicating health and safety information. But their long-
term efficacy needs to be investigated further. 
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Executive summary 

Introduction
Strategies adopted by construction companies to communicate with non-English-speaking migrant
workers include pictorial methods of communication. This strategy is supported by legislation.
However, there is an urgent requirement to improve communication and integration throughout the
construction industry. Various authors have concluded that there is scope for using pictorial
communication in this sector in order to bridge the communication gap, due in large part to the
increase in migrant labour. However, there have been few construction-specific studies and, in these,
few validation techniques have been applied to gauge the success of the communication methods. 

Aim and objectives
The aim of this research was to establish whether there was evidence that the delivery of hazard
information and instruction using pictorial aids can be linked with improvement beyond that generated by
text-only materials in targeted competences and behaviours among second-language (migrant) workers.

To achieve this aim the following objectives were set:

1 to develop a targeted set of measurable factors for the assessment of second-language workers’
health and safety: 
a competence 
b behaviour

2 to record the targeted baseline measures for specific worker competences and behaviours (ie
before the pictorial aid interventions)

3 to use pictorial aids for communicating hazard information and instruction, developed by GCU,
on a number of construction sites (ie the intervention)

4 to record the targeted measures of worker competences and behaviours after the intervention
5 to investigate anecdotally, graphically and statistically the presence of a causal link between the

introduction of pictorial aids to communicate hazard information and instruction and any
changes in the targeted competences and behaviours of second-language workers

6 to complete a report on the findings, which will highlight the benefits and limitations of the
communication aids and methods of delivery.

Methods
Four targeted themes were identified for the purpose of the research, identified by the letters A–D:

A exclusion zones
B materials storage
C use of hand tools
D personal protective equipment (PPE). 

These were chosen in collaboration with site management teams and with the aid of safety audit data.
Knowledge was measured via a 24-question multi-choice pictorial test with six questions per theme.
Behaviour was measured via eight observational criteria, two per theme. The interventions consisted
of pictorial toolbox talks on themes A and B, conducted on two sites (sites 1 and 3, collectively
known as group 1). Conversely, themes C and D were presented pictorially on sites 2 and 4 (group
2). Each group acted as the control for the other by using text-only versions of the corresponding
toolbox talk. Sites 1 and 2 were revisited one month later to be tested again.

Findings
1 Mean knowledge test scores in relation to the themes increased in all cases where pictorial aids

where used. On the other hand, mean scores in relation to text-only themes showed random
variation over time, slightly increasing, decreasing or remaining static. 

2 Analysis of variance (ANOVA) of knowledge test scores found consistent effects for pictorial
intervention over all the sites, with every test for interaction returning very significant results.

3 Test scores taken one month later remained high. Due to a ceiling effect, there was little room for
further improvement. Therefore no further testing was undertaken after the second intervention
(although further observational data were collected for behaviour measures).

4 Findings 1–3 show that training with pictorial materials improves knowledge and understanding
among migrant workers for whom English is a second language to a greater extent than training
without pictures. 
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5 In addition to this, the average pre-intervention score was 10 per cent higher than that observed
in previous research. This can probably be attributed to two factors:
• all the workers in the current sample were European, and there is more synergy between UK

standards and working practices and those elsewhere in Europe than there is between the UK
and many other non-English-speaking countries

• all the workers in the sample had attained CSCS competence levels, whereas not all sites in the
previous research required this.

6 The pre-intervention scores also agreed with previous findings showing that more experienced
workers generally scored higher on the knowledge test than less experienced ones (the scores were
< 5 years: 21.89; 5–10 years: 22.13; > 10 years: 22.58); however, the correlation was not
statistically significant. 

The observation scores were not as conclusive. The results were prima facie similar but were not
statistically significant, possibly because the group data were pooled.

7 Visual inspection of the plotted graphs showed improvements in safe behaviours to be greater on
intervention sites. However, ANOVA returned no significant differences on virtually all individual
measures.

8 Mean scores for behaviour returned significant or very near significant results. 
9 The improved scores remained high one month later for the intervention on themes A and B (site

1), whereas the scores dipped for C and D (site 2), before rising again after the second
intervention. 

10 Further investigation into finding 9 showed that the management at site 1 reproduced posters of
the training images and placed them beside work areas. This ‘poster effect’ may be the reason for
the longer-term differences between the two sites. 

11 However, the longer-term differences between the sites may be due to variation in worker
motivation or capability (although it is assumed these differences existed uniformly throughout
the sample). Another reason may be possible contamination of data due to a higher turnover of
workers at site 2.  

12 Findings 7–11 show that measuring the impact of the images on behaviour is both challenging
and unpredictable. Pictorial aids are obviously limited by the fact that they are merely a method
of communication and do not ensure compliance.

Recommendations
The recommendations are divided into two categories: those for improved industry practice and those
for further academic study.

Improved industry practice
1 The benefits of pictorial aids in improving health and safety knowledge should be disseminated to

the construction industry and beyond. 
2 The format of ‘hazard–consequences–controls’ should be used to communicate health and safety

information, as this was the format used successfully (in terms of improved knowledge scores) in
the study.

3 Sketch drawings are useful ways to communicate hazards and consequences without using real
people. Pictograms are useful for conveying information about hazards and controls. Photographs
help to show controls in context. 

Further academic study
4 Sketch drawings, pictograms and photographs all have different strengths (see recommendation

3). However, further research is needed to establish, in detail, how they can be used more
efficiently by comparing them in different situations. 

5 The use of pictorial toolbox talks in conjunction with a synchronised poster campaign (the
‘Trojan horse’ approach) may help improve the overall impact and effectiveness of pictorial aids
to communicate health and safety information. But their long-term efficacy needs to be
investigated.

6 Further research on the interaction of communication method, motivation, capability and other
relevant factors would help understand more fully how pictorial aids affect migrant workers’
behaviour.
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1 Introduction

1.1 General introduction
The number of migrant workers in the UK has grown in recent years, particularly following the
expansion of the European Union in 2004 to include Central and Eastern European states, but also
with the creation of new work schemes for sectors experiencing labour shortages.

Evidence suggests that migrant workers are exposed to greater safety risks than those born locally.1 It
is reasonable to assume that language could be a contributory factor to the raised incident rates.2

Consequently, there is an urgent requirement to develop, evaluate, and validate alternative
communication strategies, and particularly to create communication methods that will aid the flow of
health and safety information from supervisors and managers to employees and vice versa.

1.2 Aim and objectives
The aim of this research was to establish whether there was evidence that the delivery of hazard
information and instruction using pictorial aids can be linked with improvement beyond that
generated by text-only materials in targeted competences and behaviours among second-language
(migrant) workers.

To achieve this aim the following objectives were set:

1 to develop a targeted set of measurable factors for the assessment of second-language workers’
health and safety: 
a competence 
b behaviour

2 to record the targeted baseline measures for specific worker competences and behaviours (ie
before the pictorial aid interventions)

3 to use pictorial aids for communicating hazard information and instruction, developed by GCU,
on a number of construction sites (ie the intervention)

4 to record the targeted measures of worker competences and behaviours after the intervention
5 to investigate anecdotally, graphically and statistically the presence of a causal link between the

introduction of pictorial aids to communicate hazard information and instruction and any
changes in the targeted competences and behaviours of second-language workers

6 to complete a report on the findings, which will highlight the benefits and limitations of the
communication aids and methods of delivery.
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2 Literature review

2.1 Introduction
There are many programmes and permit schemes that attract migrants to work in the UK, for
example the Highly Skilled Migrant Programme, the Sectors Based Scheme, and the Worker
Registration Scheme. The construction industry is particularly attractive because of the ease of
gaining entry without qualifications. It is widely known that the industry attracts many workers with
low or no formal qualifications. For example, a majority of the workforce (55 per cent) have skills
below NVQ level 2 and 11 per cent have low or no qualifications; a sector with this kind of profile
therefore offers easy access to migrant workers.3 There are no precise figures available for the size of
the migrant population working in the UK because data are collated from various sources, such as the
International Passenger Survey, the Labour Force Survey and work permit applications. There is no
single comprehensive data collection body. It is estimated that there are approximately 2.8 million
construction workers employed in Great Britain, and that migrant workers account for approximately
8 per cent of these.4 Migrant workers are mostly employed on short-term contracts,2 with Eastern
Europeans dominating.4 Migrant worker deaths in construction have also climbed in recent years to
17 per cent of the industry total (n= 12) for 2007/08.4 These figures suggest that migrant worker
fatalities are twice the expected number. Moreover, the number of undocumented migrants working
in the UK is unknown; although estimates have been made, they are thought to be inaccurately low.5

Strategies adopted by construction companies to communicate with non-English speaking migrant
workers include pictorial methods of communication. This strategy is supported by legislation such as
the Health and Safety at Work etc Act 1974,6 the Management of Health and Safety at Work
Regulations 19997 and the Construction (Design and Management) Regulations 2007.8 The
associated Approved Codes of Practice (ACoPs) for these regulations include recommendations that
information be ‘provided in a format that can be understood by the worker’, which can include
‘providing translation, using interpreters, and replacing written notices with clear symbols or
diagrams’.9,10

Safety signage in the UK is governed by the Health and Safety (Safety Signs and Signals) Regulations
1996,11 which encompass information including acoustic alarms, spoken communication, and the use
of illuminated signs. Before the introduction of these regulations, many UK businesses had already
adopted the use of safety signage developed in line with the British Standard as a means of
communication. Therefore safety signage and pictorial displays have been used for a number of years
in UK industry in an effort to communicate with the workforce. Despite this, attempts to transcend
the language barrier by using symbols have often proved futile, in many cases due to the desire for
corporate identity, the ad hoc nature of development, and a severe lack of comprehension testing. All
of these factors have resulted in a lack of consistency in the signage produced.

2.2 Existing research
Previous studies12,13 have attempted to improve communication by introducing visual methods, such
as images. However, these studies failed to convince because they were not thoroughly evaluated by
measuring the success of the pictorial elements in terms of behaviour change or knowledge retention.
For example, Brunette12 documents a construction-specific study that targeted Hispanic workers. She
points out that ‘well-planned safety training interventions’ are required and that in order to achieve
this a linguistically and culturally sensitive approach is essential. The research developed a 10-hour
safety training programme with additional educational materials, such as a Spanish–English
dictionary of construction terms and various audiovisual materials. The materials were developed in
consultation with the Hispanic workforce using the participatory approach. This research does seek
to target vulnerable workers in construction, but there are a number of limitations: it is specific only
to Hispanics and does not encompass other migrant groups or natives with a poor grasp of English;
and, despite the fact that an Instructional System Design model, including evaluation, was
incorporated into the research, there is no evidence to show the success of the materials. The article
states that ‘a protocol for testing and evaluating the Spanish language materials among Hispanic
workers will be developed’, and that questions regarding the usefulness of the language and graphics
will constitute part of this, but it is unclear from the research paper whether, and how, this has been
achieved. Consequently, despite the requirement for improved health and safety communication
methods, there is a notable lack of any evidence-based research with concrete validation techniques. 

Jaselskis et al.13 examined the issue of cultural integration and differentiation as well as assessing
cultural training programmes. Part of the research involved the development of toolbox integration
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courses to facilitate communication between a Hispanic workforce and American supervisors. The
toolbox talks used flashcards and survival phrases to meet this objective. The report states that
‘flashcards were a crucial element of this course’, but neither the content nor design of the flashcards
is given. An important point considered by the authors is that the individual conducting the toolbox
course must be trained to use the materials and understand the information it contains in order to
convey the safety messages effectively. The Hispanic construction workers received 11 toolbox talks
and their attitudes to these were recorded through a questionnaire survey. The general conclusion
drawn from the survey indicated that using the flashcards was perceived to be good practice by both
parties and that they should continue to be used, as this improved the supervisors’ understanding of
what the workers were thinking. Moreover, the Hispanic workers also believed that their relationship
with their supervisor had improved as a result. Unfortunately, this research neither explained the
criteria used to develop the flashcards nor indicated their content; it merely listed the modules
covered by the toolbox integration course. The research is more focused toward the delivery of the
toolbox course and its perceived success, and is less concerned with the actual content of the training
materials. Moreover, the findings of the research rely solely on the immediate responses from the
workforce and the supervisors; they do not take account of any long-lasting behavioural change or
knowledge transfer.

Few studies have evaluated the influence of using pictorial materials on behaviour. The reasons for
this are manifold and include:

• time constraints
• the transient nature of the workforce
• the complexity of the relationship between behaviour, knowledge, attitude, and safety culture.

On-site observations can become very complex because of the changing nature of site activity and the
impact this has on consistency in the workforce. Tracking and observing a consistent sample of site
employees over a period of time is very challenging if individuals are placed on different duties and
therefore in different locations from time to time, or if they leave the site. In addition, relatively long-
lasting projects are needed if longitudinal observations comprise part of the method, thus excluding
many projects. Also, the relationship between behaviour and motivation can be very complex, which
may discourage research in this area.  Nevertheless, the present research does incorporate this aspect
and includes competence and behaviour as measurable factors. In doing so, the research will provide
evidence as to whether the materials used can influence knowledge and safe site behaviours, thereby
providing validated results on an issue that has been somewhat neglected.

2.3 UK-specific research
Research investigating worker engagement in construction2,14 has found that the language and
communication difficulties of non-English-speaking workers in the industry is a growing problem,
with obvious implications for, among other things, the management of health and safety. These
studies have made recommendations for further research into communicating with non-English-
speaking workers to ascertain how these language barriers can be overcome. An array of research
conducted to date has reached similar conclusions. For example, a study examining migrant
construction workers in England and Wales concluded that ‘migrant workers are at increased risk due
to their inability to communicate effectively with supervisors, particularly in relation to their
understanding of risk’, and that they ‘have limited access to health and safety training with difficulties
understanding what is being offered where proficiency in English is limited’.2 Therefore, the study
recommended that: 

• particular use of non-verbal means of communication be investigated
• employers assess migrant workers’ knowledge of English and literacy in order to develop

appropriate training materials tailored to the individual
• the award of an English kitemark system be considered to encourage employers to help their

workers learn English.2

Similar recommendations have been made by Trajkovski & Loosemore15 and Bust et al.16 Wogalter
also summarises the use to which pictorial images could be put: 

Symbols are increasingly being used to communicate to individuals or groups who have limited or
no reading skills in a particular language and are unable to read a printed text warning. Well
designed symbols serve to facilitate comprehension.17
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Another piece of research by the Steel Construction Institute18 introduced the concept of the ‘Trojan
horse’ method of imparting pictorial information to workers, so called because the message is
designed to be taken in subconsciously by the workers. The researchers chose four areas of
construction in which the materials developed were tested and trials were conducted on messaged and
non-messaged sites.* Safety messages related to the four areas were conveyed in cartoon format and
placed on posters in conspicuous areas throughout the site. The participants were then tested for
awareness and knowledge transfer through a site survey. The conclusions from the study were very
positive. For example, site operatives were generally highly aware of the messages and their recall and
interpretation was very good. However, an issue of concern with the research is that of habituation.
As the Trojan horse messages become established, operatives may become accustomed to seeing the
recurring messages, which could then lose their impact. The research proposed several methods of
circumventing this problem, recommending that employers ‘constantly refresh the messages, rotate
the media/format of the messages, and use the messages as part of toolbox talks’. However, these
methods were merely suggestions and had not been tested, so it was unknown at this stage whether
any longitudinal effects would result from the research. This sentiment is reinforced by Kalsher &
Williams,19 who discuss product familiarity: ‘the more familiar people are with a product, the less
likely they are to look for, read, and comply with a warning placed on a product.’

Strategies adopted by construction companies to overcome the barriers of communication and
integration include: 

• bringing workers who speak the same language together in small groups with an English-speaking
leader (in some cases identified by a uniquely coloured hard hat) to act as an interpreter

• ‘buddy’ systems where a foreign worker is paired with a colleague of the same nationality who
can speak English

• using external translators
• providing English language courses
• translating risk assessments or method statements into the workers’ own language
• using pictorial methods of communication. 

However, none of these methods provides a perfect remedy to the communication and worker
engagement problem. Using workers as interpreters can have drawbacks, for example when that
person is not available. Providing English language courses is expensive even if considered the best
long-term investment. English for Speakers of Other Languages (ESOL) courses are available for
specific vocations, including construction. These invariably include material on health and safety,
which incorporates a glossary of terms and some pictures or diagrams.20 The Health and Safety
Executive (HSE) has recently translated some of its guides into foreign languages to help to
communicate risk assessments and method statements; there is a negative side to this, however, as this
approach may hinder the integration of foreign workers by discouraging them from learning English.
This conclusion is supported by a recent government research report.21 Trajkovski & Loosemore15

illustrate how language is often a barrier to communication despite the use of interventions. In the
study, almost half of the respondents admitted to misunderstanding work instructions as a result of
their level of English proficiency, and 66.7 per cent admitted to having made work-related errors as a
result of communication barriers. Therefore, a combination of methods may be required,16 bearing in
mind that pictures should not wholly replace other methods but be used in harmony with them,
especially some learning of the English language.  

2.4 Comprehension
A comprehension and retention study was conducted by Wogalter & Sojourner,22 which tested
existing pictorial images. The study highlights the importance of careful design in creating the
images, but primarily focuses on the influence of training on the comprehension and retention
aspects. All respondents were given a pre-training test which involved the participants being shown
pictograms and writing down their meaning. The respondents were then given two scenarios: firstly,
pictograms with a simple phrase or accompanying statement, and secondly pictograms with a more
comprehensive explanatory sentence. Following this, half of the workers were subjected to an
immediate post-training test, whereby they were shown the pictograms in a random order and asked
to write down their meaning. The other half were asked to return one week later to undergo the
same test. Finally, six months later, the participants undertook the same comprehension test once
again. 
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The results of the study demonstrate that comprehension and retention can be influenced in several
ways. Training has a significant impact on the two factors, as was highlighted by the scores from the
pre- and post-training exercises. Furthermore, the increased levels of comprehension were maintained
at the one-week post-trial stage; even more reassuringly, there was no significant difference between
the weekly and six monthly comprehension results, although the number of respondents available to
take the test at the later stage was limited. 

Overall findings from the research indicate that long, comprehensive statements accompanying
pictograms are not helpful. Instead, only a short description is required. Also, brief training before
being introduced to the pictograms (eg by providing an associated verbal label) substantially
increased comprehension of those pictograms classed as ‘difficult’. Finally, the research selected
operational pictograms used in industry where, interestingly, the results of the pre-training test
indicate that many of the pictograms achieved a comprehension score of 50 per cent or less. This
demonstrates that pictorial design is extremely important in order to facilitate correct communication
flow and emphasises the importance of evaluating the designs. Similar final conclusions were
obtained by another study conducted by Davies et al.,23 in which established safety signs were tested
for comprehension. The study revealed that seven out of 13 signs tested on 325 participants scored
less than 29 per cent comprehension, whereas the American National Standards Institute proposes a
target of 85 per cent comprehension for safety signs. 

The literature suggests that comprehension among migrant workers can also be influenced by culture.
Culture is generally defined as:

...the shared beliefs and values of a group, the learned way of living. It encompasses what we are
taught to think, feel, and do in any given situation by the society in which we were raised. As well
as providing content, our cultural conditioning affects how we are to think, feel, and behave.24

These shared features have developed over the course of a lifetime and through lifelong interaction
with others; this inevitably influences the meaning attributed to a message by its recipient. Thus,
communication and culture are inextricably linked. The authors quoted above explain that once an
idea has been formulated and communicated, verbally or non-verbally, this communication then
passes through a culture filter before being interpreted by the recipient. This highlights the
importance that culture plays in communication, and the precarious nature of interpretation if
cultural influences are not accounted for. The main cultural variables identified by Victor25 are: 

• attitude
• social organisation
• thought patterns
• roles
• non-verbal behaviour
• language. 

These factors should be considered when developing new methods of communication in order to
overcome language barriers. Loosemoore & Lee26 conclude that ‘resolving language differences within
an organisation requires much more than simply learning another language. It also requires some
degree of cultural assimilation.’

2.5 The CHIP model
A Communication–Human Information Processing (CHIP) model has been devised by Wogalter et
al.17 (Figure 1). The model is composed of several stages, all of which have emerged from warning
research as important factors in information processing. The CHIP model combines communication
and information processing into one framework. The model can be divided into two parts. First, it
concentrates on the basic communication principle of sender–receiver and second, it highlights how a
receiver will process the information. 

The model appears to be a linear process, in which all stages are completed in order to achieve
success. However, the model is in fact both a stage model and a process model. It can, but does not
necessarily always, follow the linear pathway. It features feedback loops that show that some stages
are interlinked. For example, a common problem in warning design is that of habituation. Using the
CHIP model, a link can be seen between memory and attention switch, indicating that an advanced
stage (memory) can influence an earlier stage (attention). This highlights the model’s utility in
determining problematic areas of design or use.
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In order to alter behaviour, all of the preceding stages must be accomplished. However, it may be the
case that a warning does not fulfil all of the stages leading to behaviour change; if so, it would fail at
that stage. Nevertheless, this does not mean the warning has completely failed. For instance, the
attention, comprehension, attitude and belief stages may have been successful in their own right but
failed to make an impact at the motivation stage, thereby resulting in a lack of behaviour change. In
this way, the warning could be said to be effective in altering attitudes and beliefs and capturing and
maintaining attention, but not at altering behaviour. Again, this highlights the utility of the model, as
it can be used to detect reasons why warnings failed to take effect. As the exact problem area can be
pinpointed using the model, warning designers can modify their blueprint by successfully targeting
these zones.

As mentioned, the first portion of the CHIP model is concerned with communication. Three stages
are dedicated to this issue – source, channel and delivery. The initial transmitter of the message is
defined as the source; the channel encompasses the media used; and delivery refers to how the
message arrives at the receiver. If a communication is delivered to an audience in both verbal and
visual modes, it is more likely to attract attention, since, regardless of whether the respondent listens
to the speaker, the information will still be conveyed visually. This is especially useful for migrant
workers whose first language is not English. 

The next stages of the model cover attention, comprehension, attitudes and beliefs, motivation and
behaviour. The importance of ensuring that a warning gains attention is recognised in the model
under ‘attention switch’ – this points out that there may be various other stimuli competing for
viewers’ attention, so the design and placement are critical. A warning that puts its message across
well but does not attract attention is of limited use. This aspect is referred to in the model as
‘attention maintenance’, which points out that it is essential for a warning to hold attention long
enough for the information to be processed. The model also incorporates receiver characteristics, as
information processing is also dependent on the cognitive characteristics of the receiver. Three of
these characteristics are discussed by Wogalter, namely language level, reading ability and technical
knowledge.

The literature review demonstrates that there is an urgent requirement to improve communication
and integration throughout the construction industry. Various authors have concluded that there is
scope for applying images to toolbox talks in this sector in order to bridge the communication gap,
due in large part to the increase in migrant labour. However, as indicated throughout the review, there
have been few construction-specific studies and, in these, few validation techniques have been applied
to gauge the success of the communication methods. This research aimed to bridge this gap by
measuring the impact of carefully designed images on competence and site behaviour.

Figure 1
The CHIP model17
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3 Methods employed

3.1 Introduction
The objectives of the study were to:

1 to develop a targeted set of measurable factors for the assessment of second-language workers’
health and safety: 
a competence 
b behaviour

2 to record the targeted baseline measures for specific worker competences and behaviours (ie
before the pictorial aid interventions)

3 to use pictorial aids for communicating hazard information and instruction, developed by GCU,
on a number of construction sites (ie the intervention)

4 to record the targeted measures of worker competences and behaviours after the intervention
5 to investigate anecdotally, graphically and statistically the presence of a causal link between the

introduction of pictorial aids to communicate hazard information and instruction and any
changes in the targeted competences and behaviours of second-language workers

6 to complete a report on the findings, which will highlight the benefits and limitations of the
communication aids and methods of delivery.

The experimental design required to achieve these objectives involved repeated measures before and
after the intervention. To control for extraneous factors, the groups were paired in such a way that
each intervention group had a comparable control group.
. 
3.2 Hypothesis
The hypothesis for the research was that application of the independent variable (pictorial aids) will
cause an improvement in the dependent variable (targeted competences and behaviours).

The ‘pictorial aids’ were a suite of four toolbox talks using a mixture of pictograms, sketches and
photographs (see Appendix 1).

The ‘targeted competences’ were represented through workers’ knowledge of the four toolbox talk
themes.

The ‘targeted behaviours’ were represented through observation of safe acts and conditions related to
the four toolbox talk themes.

3.3 Experimental design
Correct, or safe, behaviour is commonly accepted as being the result of competence combined with
motivation to act safely. However, measuring behaviour alone cannot distinguish between the two.
Competence itself requires knowledge and skill. Skills and knowledge need to be tested. Furthermore,
a worker could understand and have knowledge of hazards (both crucial to competence) but choose
not to follow the controls (ie a lack of motivation). Therefore, a knowledge test and behavioural
observation form were developed to test whether specific safety knowledge was understood and
whether the motivation was there to implement it as a result of a picture-based intervention.

The dependent variables were ‘targeted competences’ and ‘targeted behaviours’. The word ‘targeted’
in this context describes specific behaviours or conditions relating to safe activities that can be
discretely measured and linked to a specific group of workers. This prevents the possibility of
observable measures being attributed to someone other than the workers being tracked. The
competence aspect was assessed via a knowledge test. While knowledge is only one element of
competence, it is generally accepted as an indicator of competence.

Targeted items (dependent variables) were selected from a menu of possibilities based on common
toolbox talk themes. The interventions were implemented on sites belonging to the same construction
firm (discussed later). It made sense to collaborate with the site management teams and analyse their
occupational safety and health (OSH) performance data, so that the target areas chosen for intervention
were relevant and useful to the construction sites involved. The target themes agreed were:

A exclusion zones 
B materials storage
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C portable tools
D personal protective equipment (PPE).

Knowledge was measured via a pictorial test covering the issues contained in the interventions,
showing a specified number of safe and unsafe conditions or behaviours relevant to the themes. The
number of correct items identified in the test resulted in a numerical score. Since knowledge is crucial
to competence, it can be considered a part measure of competence that can be arrived at without
specific knowledge of individual languages. In the event of high knowledge scores combined with low
behaviour scores, participant migrant workers were asked to record their level and range of
construction experience, to determine whether lack of trade skills was a barrier to implementing the
health and safety knowledge. If it is demonstrated that there is not a lack of such skills, it can be
assumed that motivation to behave safely is low.

Behavioural observations also avoid any language barrier. This was achieved using a ‘percentage safe’
approach – eg if four out of five observations are safe, this translates to 80 per cent safe. Table 1
shows how each of the four items were assessed. Each item has six test criteria (knowledge) and two
observable criteria (behaviour).

Table 1
Item test and
observation criteria
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No. Theme Test criteria Observation criteria Group

1

A: Exclusion zones

Crane lifting operations

A1: Safe exclusion zone
A2: PTW armband on

Group 1: 
Intervention on
themes A and B

2 Scaffold being altered

3 Work at height

4 Permit to work (PTW)

5 Pedestrian route

6 Scaffold stability

7

B: Materials storage

Stacking pallet loads

B1: Materials stored safely
B2: No waste packaging
around

8 Sheet materials

9 Circular/tubular materials

10 Storage at height

11 Waste packaging

12 Ground conditions

13

C: Portable tools

Lanyards at height

C1: Lanyards on tools at
height
C2: Housekeeping of tools

Group 2: 
Intervention on
themes C and D

14 Correct use of chisels

15 Housekeeping

16 Cartridge guns

17 Electrical tool faults

18 Electrical tool voltage

19

D: PPE

Mandatory PPE

D1: Wearing mandatory PPE
D2: Wearing task-specific
PPE

20 Position of hard hat

21 Using earplugs

22 Dust masks

23 Eye protection

24 Defects



Increasing the number of sites tested increases the reliability of any findings. However, this had to be
balanced against time and resource limitations. Therefore, four sites were chosen; these were divided
into two pairs, with one of each pair being the other’s control site. These were sites with over 30
migrant workers of similar national origin. ‘Migrant workers’ were defined as being domiciled
outside the UK (economic migrants) and not speaking English as their first language (the definition
therefore excludes workers from the Republic of Ireland). The sites were also all under the control of
the same Principal Contractor.* Placing these limits on the study helped to reduce the impact of
confounding factors created by sampling workers from different countries and working under
different management systems. 

The four OSH items were measured across all four sites. At each site, two of the OSH items were
interventions and two were the controls as shown in Table 2.

Table 2
Intervention and
control sites

Figure 2
Theoretical graph:
sites 1 and 3
(intervention on
themes A and B)
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Sites Intervention group Control group

1 and 3 Themes A and B pictorial Themes C and D text only

2 and 4 Themes C and D pictorial Themes A and B text only

The study design had to accommodate the possibility that toolbox talk training, delivered without the
aid of any explanatory pictorial material, would result in an equally satisfactory increase in
knowledge and behaviour. Therefore, text-only material was delivered for the ‘control’ OSH items on
each site (Table 2).

Thus, if there was an intervention on one set of OSH items, eg A and B, and they improve, but C and
D remain unchanged (or only show minor change), then it could be deduced that the improvement
was not a result of merely receiving textual information (see Figure 2). The sites were managed by
personnel who already undertook behaviour observations as part of their normal site duties.
Therefore, the effect of the novelty of such observations (ie the Hawthorne effect) was also
minimised.
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* Under the Construction (Design and Management) Regulations 2007, the Principal Contractor is the organisation in

charge of the construction phase of the project.



The performance measures (knowledge test and observations) were used to establish a baseline. Mock
observations were done by the full-time researcher accompanied by a member of the site management
team on each site. This allowed the site managers to become familiar with the observation scoring
and alterations to be made to improve inter-rater reliability.* The ‘real’ observations were then
undertaken by the member of the site management team. The observations were recorded for a
succession of days over a two-week period (10 days in total) and averages calculated thus:

sum of safe items ¥100 
= total percentage safe

sum of items observed

For example, using the first observation criterion, ‘safe exclusion zone’ (Table 1: A1),  if a total of 50
exclusion zones were observed over the two weeks, and 30 were safe and 20 were unsafe (eg missing
a barrier, accessed by unauthorised personnel and so on), then the total percentage safe would be: 

30 ¥100 
= 60%

50

The picture-based tests† were administered by the researcher. These consisted of 24 pictorial scenarios
with three multi-choice options for each: two options were unsafe and one was safe. The respondent
(the migrant worker) was asked in their own language by their supervisor or interpreter to tick the
box of the ‘safe’ choice. Since there were six scenarios for each theme (see Table 1), testing the impact
of the intervention on two themes together (eg A and B) meant a maximum score of 12 could be
achieved for each measure of knowledge. 

The intervention required the images to be printed in colour on A3 size paper, mounted on a ring
binder flipped over to create a mini flip-chart. These were complemented by A5 size booklets for each
worker, also printed in colour. Speaker packs were printed with additional notes on how to interact
with the images when delivering the talks. Text versions of the control toolbox talks were also
printed. The procedures for the intervention consisted of:

1 a one-hour training session for the site manager or supervisor on how to use the materials
(toolbox talk presentation and worker booklet)

2 use of the materials by the site manager or supervisor during the talk;
3 worker participation during the implementation (the materials supplemented existing procedures

for communicating with second language workers, ie buddies or interpreters).

After the interventions the knowledge test was rerun and the observations continued for a further two
weeks. A common phenomenon observed in intervention studies is the ‘regression to mediocrity’; ie
the workers revert to their pre-intervention behaviour despite an increase in knowledge. Therefore
monitoring of Sites 1 and 2 continued to assess for this (see Figure 3). 

The measurements and interventions took place between January and March 2010 as shown in Table
3. The ‘before’ measures for each site started with two weeks of observations; followed by the
knowledge test at the end of week two. This was designed so that the test itself did not alter
behaviour scores before the intervention. The intervention lasted two days, during which time the
toolbox talks were delivered. The ‘after’ measures then started with the same knowledge test,
followed by the observations for two weeks. This was designed so that knowledge could be measured
first before assessing whether this had translated into improved safe behaviours. The follow-up data
collection was performed only on sites 1 and 2 as this issue of longer-term improvements was not the
main objective of the research. 

The final decision to make in the research design was the number of workers to include in the
interventions. There were two different variables to measure: knowledge and behaviour. The
knowledge test allowed enough control to ensure the data came from the same workers throughout
the experiment: they were identified by matching their occupation, date of birth, length of
construction industry experience and time on site. However, the observation data covered the group
as a whole. So while this allowed specific work teams to be observed, detailed accounts of individual
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* Observation criteria B1 and B2 were changed from measures of area (square metres) to number of storage areas, which

improved inter-rater reliability.
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behaviours would have been logistically impractical. Thus, the sample size was based on the
requirements of the knowledge test. 

The knowledge test had already been developed as part of previous work for ConstructionSkills,
during which test sets of 25 questions (from a pool of 83) were used. Results from this previous work
returned a mean score of 20.47 (maximum 25) and a standard deviation of 2.45 with migrant
workers. Using these data with a desired power of 80 per cent and 5 per cent significance level, it was
estimated that a sample of 15 would be able to detect an increase of one standard deviation in the
knowledge score. However, the study design involved 24 questions, of which 12 related to each
intervention (1–12: A and B; 13–24: C and D; see Table 1). Therefore, the desired minimum was
estimated to be 30 workers. It is also good practice to allow for possible drop-off of respondents, so
40 was considered appropriate. Since two sites would be implementing the same intervention (sites 1
and 3 using interventions A and B; sites 2 and 4 using interventions C and D), the numbers could be
spread across each pair of sites, ie 20 workers per site, giving 40 between each pair of interventions.
For observation purposes the workers needed to be in the same group, working in the same area of
the site.

Initial analysis of the data involved plotting graphs of the before and after measures to view the
intervention and control results. This was initially done before revisiting sites 1 and 2 (to inform the
extent of follow-up work), then again afterwards. 
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Figure 3
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Repeat measures: sites 1 and 2



Statistical analysis consisted of a two-factor repeated measures ANOVA. The two factors were
‘group’ and ‘time’ (Table 4). The group factor contained two levels: ‘intervention’ and ‘control’,
depending on whether the workers received the pictorial or text versions of the toolbox talks. The
time factor contained two levels for initial analyses: ‘before’ and ‘after’ the intervention. Then, when
further analysis was performed using only sites 1 and 2 with a third time level of ‘later’, the time
factor required three levels. Table 4 also illustrates how each site was exposed to pictorial methods on
one pair of themes as well as text versions of the other pair, thereby acting as intervention and
control. For example, site 1 received pictorial training on themes A and B (intervention) but was also
subjected to text versions of themes C and D (control). The analysis was undertaken using the
knowledge test results as the dependent variable (marks out of 12), then duplicated using behaviour
scores (percentage safe) for each condition.

Table 4
Factor analysis
design
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Group
Time

Before After Later

Themes A and B

Pictorial (intervention) Sites 1 and 3 Sites 1 and 3 Site 1

Text (control) Sites 2 and 4 Sites 2 and 4 Site 2

Themes C and D

Pictorial (intervention) Sites 2 and 4 Sites 2 and 4 Site 2

Text (control) Sites 1 and 3 Sites 1 and 3 Site 1

In summary, a repeated measures design was used with four sites (two pairs of intervention and
control) to test the hypothesis that pictorial aids will cause an improvement in the targeted
competences and behaviour among migrant construction workers. The pictorial aids were used in
toolbox talks on four themes: exclusion zones, materials storage, portable tools and PPE. Competence
was measured via a pictorial test of 24 questions (six on each theme). Behaviour was measured via
‘percentage safe’ scores for eight observational criteria (two per theme). Data were collected over a
three-month period starting with before and after measures for sites 1 and 2, then 3 and 4, before
returning to 1 and 2 one month later. The interventions were delivered by site supervisors after
receiving instruction and with the help of speaker notes. The interventions were delivered to 20
workers on each site (80 in total). Each received pictorial training on two themes and text-only
training on the other two (acting as controls). Analysis of the data consisted of a two-factor repeated
measures ANOVA (factors: group (intervention and control); time (before, after, later)).



4 Findings

4.1 Introduction
The findings are presented in four sections: 

• overview of sites and workers
• findings: knowledge test
• findings: behaviour observations
• findings: other data. 

4.2 Overview of sites and workers

4.2.1 Demographic data per site
The four sites chosen for the study were under the control of the same Principal Contractor. This
provided some confidence that there was a uniformity of approach to management practices on each
site, including for health and safety. All four sites needed to be large enough to employ at least 20
migrant workers operating within a designated area of the site (for observation data collection
requirements). Migrant workers were identified by the site management teams (using criteria from
Section 3.3). Finding suitable groups was made easier by the practice of employing homogenous
groups of workers for entire subcontract packages. Work at the sites also needed to be long enough in
duration to allow data to be collected over the three-month period of field work (no other
interventions were planned during the study period). These criteria resulted in the following sites
being chosen:

Site 1 London; retail and office development; cost £200 million; duration 120 weeks; completion
due late 2010

Site 2 Manchester; broadcasting and media development; cost £415 million; duration three years;
completion due mid-2010

Site 3 London; office development; cost £50 million; duration 40 weeks; completion due mid-2010
Site 4 London; media development and refurbishment; cost £400 million; duration five years;

completion due 2012.

The occupation of the workers chosen for the study needed to be similar or involve tasks of a similar
nature. They also needed to provide the opportunity to measure the four toolbox talk themes;
therefore they needed to include exclusion zones, have storage areas, involve work with hand tools at
height and require PPE. The occupations per site were as follows:

Site 1 partition wall installers and block layers
Site 2 cladding and partition wall installers
Site 3 cladding installers
Site 4 partition wall installers and block layers.

Homogeneity between the sites was desirable to allow valid comparisons. Previous studies have
shown country of origin, age and experience to be important factors in relation to non-English -
peaking workers being able to understand pictorial images.27 All workers were from Eastern
European countries. The other demographics are summarised in Table 5. These data are also
illustrated in Figures 4–6, along with commentary and the results of independent Mann-Whitney U-
tests to assess statistical difference between the sites. Only sites 1 and 2 were compared individually
because they were subject to extended data collection. The main data collected for ‘before’ and ‘after’
analysis were combined into two groups: ‘group 1’ and ‘group 2’ (see Table 2). Sites 1 and 3 (group
1) were compared with sites 2 and 4 (group 2) for statistical differences.

Figure 4 shows the variation in age through the sample by site. Sites 1 and 2 have medians close to
the total median (37), slightly below and above respectively. However, sites 3 and 4 have a greater
detraction from the total median. The most notable detractor was site 3, where the median age was
notably lower than the rest, lying at 30.5. However, only the differences between sites 1 and 2 needed
to be statistically tested (the others were tested as part of the wider group; see section 4.2.2).

The average age (in years) of workers at site 1 was 34.5, compared to 37.5 for site 2. This was not
statistically different at the 5 per cent level of significance (Mann-Whitney U = 160.5; p= 0.285).
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Figure 5 shows the variability of relevant construction experience across the sites. There is
considerable variation around the total median of 4.1 years. While sites 1 and 2 displayed some
similarity, sites 3 and 4 were notably different. Site 4 had a far higher average level of worker
experience than site 3. The average length of construction experience for workers on site 4 was 12.5
years, while the corresponding average for site 3 was 3 years. 

The average length of construction experience (in years) at site 1 was 6.3, compared to 4.1 for Site 2.
This was not significantly different at the 5 per cent level (U = 145.5, p= 0.14).

Figure 6 shows the variability of time spent on site at each of the four sites. These data were
measured in months as opposed to years as shown in Figures 4 and 5. Site 2 stands out as the
workers here had been on site longer than the rest. 

The average length of time on site (months) in Site 1 was 1.5 compared to 8 for Site 2. This was
significantly different at the 5 per cent level (U = 44.5, p< 0.01). However, the difference between
medians is only 6.5 months (see Figure 6).

Table 5
Demographic data
for each site

Figure 4
Demographic data:
age for each site
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Site 
(n= 20 each)

Age (years)
Construction experience

(years)
Time on site (months)

Median Min/Max Median Min/Max Median Min/Max

1 34.5 17 / 64 6.3 1.5 / 49 1.5 0.5 / 12

2 37.5 24 / 57 4.1 1 / 15 8.0 6 / 12

3 30.5 20 / 58 3.0 2 / 11 2.5 1 / 11

4 41.5 22 / 65 12.5 1 / 48 6.0 1 / 9

Total 37.0 17 / 65 4.1 1 / 49 6.0 0.5 / 12
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Figure 5
Demographic data:
construction
experience for
each site

Figure 6
Demographic data:
time on site for
each site
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4.2.2 Demographic data per group
Sites 1 and 3 were subject to the same conditions. Likewise, sites 2 and 4 were subject to the opposite
conditions (see Table 2). Therefore, the demographic data was also analysed within these groups: 

• group 1: sites 1 and 3
• group 2: sites 2 and 4.

Table 6 shows the demographic data commensurate with those in Table 5, but for the two
consolidated groups. An initial inspection shows far more parity than in Table 5, with the spreads of
variation being more equal among all three measures. 

Table 6
Demographic data
for each group

Figure 7
Demographic data:
age for each group
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Group 
(n= 40 each)

Age (years)
Construction experience

(years)
Time on site (months)

Median Min/Max Median Min/Max Median Min/Max

1 32 17 / 64 3.2 1.5 / 49 2 0.5 / 12

2 40 22 / 65 5.2 1 / 48 8 1 / 12

Total 37 17 / 65 4.1 1 / 49 6 0.5 / 12

Figure 7 shows the variation in ages between the groups. The consolidated groups were more closely
aligned than the individual sites were (Figure 4). The average age (in years) of workers in group 1
was 32, compared to 40 for group 2. This was significant at the 5 per cent level (U = 532; p= 0.01).

Figure 8 shows the variation in relevant construction experience between the two groups. The large
differences between Sites 3 and 4 (Figure 5) have been smoothed out with the means far closer
together and each box plot resembling the other. 
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Figure 8
Demographic data:
construction
experience for
each group

Figure 9
Demographic data:
time on site for
each group
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The average length of construction experience (in years) in group 1 was 3.2, compared to 5.2 for
group 2. This was not significantly different at the 5 per cent level (U = 574.5, p= 0.29).

Figure 9 shows the variation in ‘time on site’ by group. There is still a disparity between the two
groups. However, as mentioned previously, this measure is calculated in months and not years. 

The average length of time on site (in months) in group 1 was 2, compared to 8 for group 2. This
was significantly different at the 5 per cent level (U = –395.5; p< 0.01). However, the difference
between medians is only six months (see Figure 9).

Overall, the findings from this portion of the analysis show that the groups identified for comparison
are homogenous in several areas of identified importance. The only statistically significant difference
across both sites and groups is the length of time the workers were on site. In real terms this amounts
to only a few months’ variation, with 98.7 per cent (79 out of 80) of the workers being on site at
least one month.

4.3 Findings: Knowledge test

4.3.1 Knowledge test scores: before and after
The knowledge test consisted of 24 pictorial multi-choice questions – six questions per theme (see
Table 1). The themes were: 

A exclusion zones
B materials storage
C portable tools
D PPE. 

Sites 1 and 3 received toolbox talks on themes A and B in pictorial form and C and D in text only.
Sites 2 and 4 had the opposite arrangement (see Table 2, Section 3.3). 

Table 7 shows mean test results before and after the interventions on themes A and B. ANOVA found
a very significant interaction effect between group and time (p< 0.001). This is important as it
indicates a difference in group results over time. Figure 10 illustrates this difference as the
intervention group gradually increases over time, while the control group shows a gradual decrease. 

Table 7
Knowledge test
scores: before and
after intervention
on themes A and B
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Group
Time

Before After Overall

Control (group 2)

mean 11.75 11.55 11.65

sd 0.54 0.60 0.58

n 40 40 80

Intervention (group 1)

mean 11.35 11.95 11.65

sd 1.08 0.22 0.83

n 40 40 80

Overall

mean 11.55 11.75 11.65

sd 0.87 0.49 0.71

n 80 80 160

Table 8 shows mean test results before and after the interventions on themes C and D. ANOVA
found a very significant effect for the interaction of group and time (p= 0.008). Separate results for
group and time were also significant (group p< 0.001; time p= 0.001). Figure 11 shows the
intervention group increasing in mean test score over time. The control also shows a gradual increase,
but not to the same extent. 



4.3.2 Knowledge test scores: before, after and later
Additional data were collected for sites 1 and 2 one month after the original interventions. Tables 9
and 10 and Figures 12 and 13 incorporate the findings from the repeat visits for these sites.

Table 9 shows the mean test results before, after and (one month) later for site 1 (intervention) and
site 2 (control) on themes A and B. ANOVA found very significant effects for the interaction of site
and time (p= 0.002). Site was also significant (p< 0.001). Figure 12 shows that Site 1 follows the
general trend of group 1 (Figure 10), with a gradual increase after intervention. One month later, the
mean test scores remain steady at 12.00. There has been a ceiling effect as 12 is the maximum score
achievable (6 per theme). The site 2 score drops slightly over the same period. 

Table 10 shows the mean test results before, after and (one month) later for interventions on themes
C and D. This time site 1 is the control, while site 2 is the intervention. ANOVA found a very

Figure 10
Knowledge test
scores: before and
after intervention
on themes A and B
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Group

Group
Time

Before After Overall

Control (group 1)

mean 10.07 10.20 10.14

sd 1.47 1.52 1.49

n 40 40 80

Intervention (group 2)

mean 11.03 11.95 11.49

sd 0.86 0.22 0.78

n 40 40 80

Overall

mean 10.55 11.08 11.65

sd 1.29 1.52 0.71

n 80 80 160

Table 8
Knowledge test
scores: before 
and after
intervention on
themes C and D



significant effect for the interaction of site and time (p< 0.001). Site and time were also individually
significant (site p< 0.001; time p< 0.001). Figure 13 shows that site 2 follows the general trend of its
group (Figure 11) by climbing after intervention, then holds at 12.00 (because of the ceiling effect)
one month later. Site 1 remains virtually unchanged over the same period. 
The knowledge test findings all show a similar pattern, depending on which themes were delivered
using pictorial aids. Where pictorial aids were used, mean test scores in relation to the themes
increased in all cases. On the other hand, mean scores in relation to text-only themes showed random
variation over time: increasing, decreasing or remaining static. 

ANOVA found consistent effects over all the sites. While there was some variation between group/site
and time effects, every test for the important ‘interaction’ effect returned very significant results.
These very significant interaction effects clearly show that the two groups’ knowledge test results
were statistically different over time.

Figure 11
Knowledge test
scores: before 
and after
intervention on
themes C and D

Table 9
Knowledge test
scores: before,
after and later
than intervention
on themes A and B
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Control (group 1)

Intervention (Group 2)

Group

Group
Time

Before After Later Overall

Control (site 2)

mean 11.75 11.40 11.33 11.51

sd 0.64 0.68 0.72 0.69

n 20 20 15 55

Intervention (site 1)

mean 11.70 12.00 12.00 11.88

sd 0.47 0.00 0.00 0.32

n 20 20 12 52

Overall

mean 11.73 11.70 11.63 11.69

sd 0.55 0.56 0.63 0.57

n 40 40 27 107



Figure 12
Knowledge test
scores: before,
after and later
than intervention
on themes A and B

Table 10
Knowledge test
scores: before,
after and later than
intervention on
themes C and D
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3 Later

Control (site 2)

Intervention (site 1)

Site

   

Group
Time

Before After Later Overall

Intervention (site 2)

mean 10.90 12.00 12.00 11.60

sd 0.72 0.00 0.00 0.68

n 20 20 15 55

Control (site 1)

mean 10.80 10.90 10.92 10.87

sd 0.83 0.85 0.90 0.84

n 20 20 12 52

Overall

mean 10.85 11.45 11.52 11.24

sd 0.77 0.81 0.80 0.84

n 40 40 27 107

However, it should be noted that the results one month later were not as robust, since there was some
drop-out of participants by this time. Tables 9 and 10 show that the number of original workers on sites
1 and 2 reduced from 20 on each site to 15 and 12 respectively at the one-month point. These workers
were exposed to refresher toolbox talks (repeats of the original ones) after their third knowledge test.
This was to measure behaviour after refresher training (see section 4.4). Knowledge tests could have
been repeated after these second interventions, but the ceiling effect meant no further meaningful
analysis could be undertaken. Therefore, a fourth knowledge test was not administered one week later.



Figure 13
Knowledge test
scores: before,
after and later than
intervention on
themes C and D
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4.4 Findings: observation scores

4.4.1 Observation scores: before and after
The observation scores consisted of eight observable criteria: two criteria per theme (see Table 1). 

Table 11 and Figure 14 show the mean percentage safe scores for observation criterion A1 (safe
exclusion zone). The intervention group increased from 70.46 per cent to 95.12 per cent after
intervention. The control site showed a slight increase from 78.79 per cent to 81.04 per cent over the
same period. Visually, Group 1’s increase is greater than Group 2’s, but ANOVA found no significant
effects (interaction p= 0.322).

Figure 14
Observation scores:
before and after
intervention on
observation A1
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Table 11
Observation scores:
before and after
intervention on
observation A1

Group
Time

Before After Overall

Control (group 2)

mean 78.79 81.04 79.91

sd 19.91 17.38 15.31

n 2 2 4

Intervention (group 1)

mean 70.46 95.12 82.79

sd 6.43 6.90 15.25

n 2 2 4

Overall

mean 74.62 88.08 81.35

sd 13.00 13.51 14.23

n 4 4 8



Figure 15
Observation scores:
before and after
intervention on
observation A2
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Table 12
Observation scores:
before and after
intervention on
observation A2
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Control (group 2)

Intervention (group 1)

Group

Group
Time

Before After Overall

Control (group 2)

mean 85.71 84.62 85.17

sd – – 0.77

n 1 1 2

Intervention (group 1)

mean 91.67 100.0 95.83

sd 11.79 0.0 8.34

n 2 2 4

Overall

mean 89.68 94.87 92.28

sd 9.02 8.88 8.49

n 3 3 6

Table 12 shows the mean percentage safe scores for observation criterion A2 (permit-to-work
armband on). Data collection for this criterion became problematic as site 4 recorded no instances of
permit-to-work activities among the participant workers. This is illustrated in Table 12 under
‘control’ where there is no standard deviation (only one site’s data is included). However, this is the
only instance where this problem occurred.

Despite the problems with data collection for this criterion, visual inspection of Figure 15 shows the
mean percentage scores increased from 91.67 per cent to 100 per cent (ie all observations were safe)
for the intervention group (sites 1 and 3). The smaller control group (consisting of only site 2)
remained relatively unchanged over the same period. No ANOVA was possible for this criterion due
to the lack of data at site 4.



Table 13 and Figure 16 show the mean percentage safe scores for observation criterion B1 (materials
stored safely). The intervention group increased from 68.98 per cent to 93.15 per cent after
intervention. The control group showed virtually no change over the same period at just over 92 per
cent. ANOVA found near-significant effects for the interaction of group and time (p = 0.05) and time
alone (p = 0.05). Both these p-values were exactly on the cut-off point for significance of 0.05, rather
than below it, hence the use of the term near-significant. However, Figure 16 shows the ‘before’
scores to be 33 percentage points apart. Therefore, the groups did not start on similar scores and it is
difficult to make comparisons on this criterion. 

Figure 16
Observation scores:
before and after
intervention on
observation B1
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Control (group 2)

mean 92.20 92.17 92.18

sd 6.33 5.64 4.89

n 2 2 4

Intervention (group 1)

mean 68.98 93.15 81.07

sd 8.51 2.62 14.87

n 2 2 4

Overall

mean 80.59 92.66 86.62

sd 14.74 3.63 11.85

n 4 4 8

Table 13
Observation scores:
before and after
intervention on
observation B1



Table 14 and Figure 17 show the mean percentage safe scores for observation criterion B2 (no waste
packaging around). The intervention group increased from 67.99 per cent to 85.39 per cent after
intervention. There was also a slight increase from 77.38 per cent to 80.91 per cent for the control
group. Visually, Group 1’s increase is greater than Group 2’s, but ANOVA found no significant effects
(interaction p= 0.502).

Figure 17
Observation scores:
before and after
intervention on
observation B2
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Control (group 2)

mean 77.38 80.91 79.14

sd 8.41 7.71 6.90

n 2 2 4

Intervention (group 1)

mean 67.99 85.39 76.69

sd 19.01 14.69 17.12

n 2 2 4

Overall

mean 72.69 83.15 77.92

sd 13.17 9.92 12.16

n 4 4 8

Table 14
Observation scores:
before and after
intervention on
observation B2



`Table 15 and Figure 18 show the mean percentage safe scores for observation criterion C1 (lanyards
on tools at height). The intervention group (group 2) increased from 85.23 per cent to 96.09 per cent
after intervention. The control group showed virtually no change over the same period at just over 60
per cent. Visually, group 2’s increase is greater than group 1’s, but ANOVA found no significant
effects (interaction p= 0.867). The gap of 25 percentage points between the ‘before’ scores also made
comparisons difficult.
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Group
Time

Before After Overall

Intervention (group 2)

mean 85.23 96.09 90.66

sd 4.26 1.99 6.83

n 2 2 4

Control (group 1)

mean 60.00 60.87 60.44

sd 56.57 55.34 45.69

n 2 2 4

Overall

mean 72.62 78.48 75.55

sd 35.85 37.89 34.29

n 4 4 8

Table 15
Observation scores:
before and after
intervention on
observation C1

Figure 18
Observation scores:
before and after
intervention on
observation C1
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Table 16 and Figure 19 show the mean percentage safe scores for observation criterion C2
(housekeeping of tools). The intervention group increased from 82.77 per cent to 93.82 per cent after
intervention. There was also a slight increase from 76.82 per cent to 82.21 per cent for the control
group. Visually, group 2’s increase is greater than group 1’s, but ANOVA found no significant effects
(interaction p= 0.512).

Table 16
Observation scores:
before and after
intervention on
observation C2
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Group
Time

Before After Overall

Intervention (group 2)

mean 82.77 93.82 88.29

sd 4.40 2.57 7.02

n 2 2 4

Control (group 1)

mean 76.82 82.21 79.51

sd 6.81 7.16 6.50

n 2 2 4

Overall

mean 79.79 88.01 83.90

sd 5.81 8.01 7.83

n 4 4 8

Figure 19
Observation scores:
before and after
intervention on
observation C2



Table 17 and Figure 20 show the mean percentage safe scores for observation criterion D1 (wearing
mandatory PPE). The intervention group increased from 92.50 per cent to 98.25 per cent after
intervention. There was also a slight increase from 86.67 per cent to 88.83 per cent for the control
group. Visually, group 2’s increase is greater than group 1’s, but ANOVA found no significant effects
(interaction p= 0.603).

Table 17
Observation scores:
before and after
intervention on
observation D1
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Group
Time

Before After Overall

Intervention (group 2)

mean 92.50 98.25 95.38

sd 4.95 0.35 4.39

n 2 2 4

Control (group 1)

mean 86.67 88.83 87.75

sd 4.72 5.81 4.50

n 2 2 4

Overall

mean 89.58 93.54 91.56

sd 5.19 6.39 5.79

n 4 4 8

Figure 20
Observation scores:
before and after
intervention on
observation D1
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Table 18 and Figure 21 show the mean percentage safe scores for observation criterion D2 (wearing
task-specific PPE). The intervention group increased from 62.50 per cent to 81.67 per cent after
intervention. There was also a slight increase from 93.12 per cent to 95.36 per cent for the control
group. Visually, group 2’s increase is greater than group 1’s, but ANOVA found only one significant
effect: group by itself (p= 0.029). This result can be attributed to the large gap in ‘before’ scores,
which makes like with like comparisons difficult. 

Table 18
Observation scores:
before and after
intervention on
observation D2
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Group
Time

Before After Overall

Intervention (group 2)

mean 62.50 81.67 72.09

sd 17.68 2.35 15.11

n 2 2 4

Control (group 1)

mean 93.12 95.36 94.24

sd 5.27 3.25 3.80

n 2 2 4

Overall

mean 77.81 88.51 83.16

sd 20.64 8.24 15.63

n 4 4 8

Figure 21
Observation scores:
before and after
intervention on
observation D2
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4.4.2 Observation scores: before, after and later
Data were also collected for sites 1 and 2 one month later. This consisted of two more weeks of
observations: one before and one after a second (repeat) intervention. The purpose of this was to test
the impact of refresher toolbox talks and their ability to prevent behaviour returning to pre-
intervention levels. The findings are shown in Figures 22–29 and Tables 19–26 with 4 time points: 

1 before original intervention
2 after original intervention
3 one month after original intervention but before the repeat intervention
4 after the repeat intervention.

Table 19 and Figure 22 show the original and repeat scores for criterion A1 (safe exclusion zone).
The intervention site climbs and maintains a 100 per cent safe record through to the end of the
period measured. The control site increases slightly after intervention 1 but then drops, with a very
slight increase after intervention 2. 

Table 19
Observation scores:
before, after and
later than
intervention on
observation A1
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Group
Time

Before After Later 1 Later 2 Overall

Control (site 2)

mean 64.71 68.75 55.56 57.14 11.60

sd – – – – 6.25

n 1 1 1 1 4

Intervention (site 1)

mean 75.00 100.00 100.00 100.00 93.75

sd – – – – 12.50

n 1 1 1 1 4

Overall

mean 69.86 84.38 77.78 78.57 77.65

sd 7.28 22.10 31.42 30.31 19.50

n 2 2 2 2 8

Figure 22
Observation scores:
before, after and
later than
intervention on
observation A1
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Table 20 and Figure 23 show the original and repeat scores for criterion A2 (permit-to-work
armband on). A ceiling effect occurs, with the intervention site remaining 100 per cent safe for the
entire duration of measurement. The control site shows little movement at around 85 per cent safe.
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Table 20
Observation scores:
before, after and
later than
intervention on
observation A2

Figure 23
Observation scores:
before, after and
later than
intervention on
observation A2

Group
Time

Before After Later 1 Later 2 Overall

Control (site 2)

mean 85.71 84.62 85.71 85.71 85.44

sd – – – – 0.55

n 1 1 1 1 4

Intervention (site 1)

mean 100.00 100.00 100.00 100.00 100.00

sd – – – – 0.00

n 1 1 1 1 4

Overall

mean 92.86 92.31 92.86 92.86 92.72

sd 10.10 10.88 10.10 10.10 7.79

n 2 2 2 2 8
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Table 21 and Figure 24 show the original and repeat scores for criterion B1 (materials stored safely).
The intervention site climbs from 62.96 per cent to 91.3 per cent and maintains this score through to
the end of the period measured. The control site remains static at around 88 per cent safe. The gap
between the two sites before intervention makes it difficult to make comparisons. 
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Table 21
Observation scores:
before, after and
later than
intervention on
observation B1

Figure 24
Observation scores:
before, after and
later than
intervention on
observation B1

Group
Time

Before After Later 1 Later 2 Overall

Control (site 2)

mean 87.72 88.18 88.89 89.09 88.47

sd – – – – 0.63

n 1 1 1 1 4

Intervention (site 1)

mean 62.96 91.30 90.00 90.00 83.57

sd – – – – 13.75

n 1 1 1 1 4

Overall

mean 75.34 89.74 89.45 89.55 86.02

sd 17.51 2.21 0.78 0.64 9.38

n 2 2 2 2 8
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Table 22 and Figure 25 show the original and repeat scores for criterion B2 (no waste packaging
around). The intervention site climbs from 54.55 per cent to 75 per cent after the first intervention,
before dropping back slightly to 71.43 per cent, but climbing again to 87.5 per cent after the second
intervention. The control site follows a similar trend but to a lesser extent: the intervention site
improves overall by 33 percentage points, whereas the improvement for the control site is only 6.5
percentage points.
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Group
Time

Before After Later 1 Later 2 Overall

Control (site 2)

mean 71.43 75.45 72.86 78.00 74.44

sd – – – – 2.90

n 1 1 1 1 4

Intervention (site 1)

mean 54.55 75.00 71.43 87.50 72.12

sd – – – – 13.59

n 1 1 1 1 4

Overall

mean 62.99 75.23 72.15 82.75 73.28

sd 11.94 0.32 1.01 6.72 9.18

n 2 2 2 2 8
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Table 22
Observation scores:
before, after and
later than
intervention on
observation B2

Figure 25
Observation scores:
before, after and
later than
intervention on
observation B2



Table 23 and Figure 26 show the original and repeat scores for criterion C1 (lanyards on tools at
height). The intervention site climbs from 88.24 per cent to 97.5 per cent after the first intervention,
before dropping back slightly to 87.78 per cent, but then climbs again to 97.14 per cent after the
second intervention. There is a considerable difference in the scores for this criterion between the two
sites. The control site began at only 20 per cent safe and follows a similar trend, but finishes at only
25 per cent safe. This difference in ‘before’ scores makes comparing the two sites virtually impossible.

44 Cameron, Hare, Duff and McNairney

Table 23
Observation scores:
before, after and
later than
intervention on
observation C1

Figure 26
Observation scores:
before, after and
later than
intervention on
observation C1

Group
Time

Before After Later 1 Later 2 Overall

Intervention (site 2)

mean 88.24 97.50 87.78 97.14 92.67

sd – – – – 5.38

n 1 1 1 1 4

Control (site 1)

mean 20.00 21.74 20.00 25.00 21.69

sd – – – – 2.36

n 1 1 1 1 4

Overall

mean 54.12 59.62 53.89 61.07 57.18

sd 48.25 53.57 47.93 51.01 38.13

n 2 2 2 2 8
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Table 24 and Figure 27 show the original and repeat scores for criterion C2 (housekeeping of tools).
The intervention site climbs from 85.88 per cent to 95.63 per cent after the first intervention, before
dropping back slightly to 83.33 per cent, but climbing again to 88.89 per cent after the second
intervention. The control site follows a similar trend but it is less pronounced.
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Group
Time

Before After Later 1 Later 2 Overall

Intervention (site 2)

mean 85.88 95.63 83.33 88.89 88.43

sd – – – – 5.31

n 1 1 1 1 4

Control (site 1)

mean 72.00 77.14 73.68 75.00 74.46

sd – – – – 2.17

n 1 1 1 1 4

Overall

mean 78.94 86.39 78.51 81.95 81.44

sd 9.81 13.07 6.82 9.82 8.36

n 2 2 2 2 8
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Table 24
Observation scores:
before, after and
later than
intervention on
observation C2

Figure 27
Observation scores:
before, after and
later than
intervention on
observation C2



Table 25 and Figure 28 show the original and repeat scores for criterion D1 (wearing mandatory
PPE). The intervention site climbs from 89 per cent to 98 per cent after the first intervention, before
dropping back slightly to 87 per cent, but climbing again to 95 per cent after the second intervention.
The control site remains relatively unchanged.
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Table 25
Observation scores:
before, after and
later than
intervention on
observation D1

Figure 28
Observation scores:
before, after and
later than
intervention on
observation D1

Group
Time

Before After Later 1 Later 2 Overall

Intervention (site 2)

mean 89.00 98.00 87.00 95.00 92.25

sd – – – – 5.12

n 1 1 1 1 4

Control (site 1)

mean 83.33 84.72 83.33 83.33 83.68

sd – – – – 0.70

n 1 1 1 1 4

Overall

mean 86.17 91.36 85.17 89.17 87.96

sd 4.01 9.39 2.60 8.25 5.70

n 2 2 2 2 8
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Table 26 and Figure 29 show the original and repeat scores for criterion D2 (wearing task-specific
PPE). The intervention site climbs from 75 per cent to 83.33 per cent after the first intervention,
before dropping back considerably to 60 per cent, but climbing again to 80 per cent after the second
intervention. The control site follows a similar trend but is less pronounced. The control site seems to
have actually performed better than the intervention site.
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Group
Time

Before After Later 1 Later 2 Overall

Intervention (site 2)

mean 75.00 83.33 60.00 80.00 74.58

sd – – – – 10.31

n 1 1 1 1 4

Control (site 1)

mean 89.39 93.06 86.67 90.48 89.90

sd – – – – 2.65

n 1 1 1 1 4

Overall

mean 82.20 88.20 73.34 85.24 82.24

sd 10.18 6.88 18.86 7.41 10.75

n 2 2 2 2 8
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Table 26
Observation scores:
before, after and
later than
intervention on
observation D2

Figure 29
Observation scores:
before, after and
later than
intervention on
observation D2



4.4.3 Mean observation scores
ANOVA can be performed if each of the four criteria are grouped together. For example, the first A
and B observation scores for site 1 can be presented for analysis as follows:

A1 (Table 19) 75.00%
A2 (Table 20) 100.00%
B1 (Table 21) 2.96%
B2 (Table 22) 54.55%
Mean % for A and B (Table 29) 73.13%

Table 27 and Figure 30 show the mean observation criteria scores for themes A and B.  The
intervention group increases after intervention and the control group increases to a lesser extent.
ANOVA found a near significant effect for the interaction of group and time (p = 0.054) and a
significant effect for time (p= 0.01).
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Table 27
Observation scores:
before and after
intervention on
themes A and B

Group
Time

Before After Overall

Control (group 2)

mean 83.20 85.97 84.59

sd 11.42 7.59 9.42

n 7 7 14

Intervention (group 1)

mean 74.77 93.41 84.09

sd 14.05 8.38 14.75

n 8 8 16

Overall

mean 78.71 89.94 84.32

sd 13.17 8.64 12.34

n 15 15 30

Figure 30
Observation scores:
before and after
intervention on
themes A and B
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Table 28 and Figure 31 show the mean observation criteria scores for themes C and D. The
intervention group increases after intervention and the control group increases to a lesser extent.
However, ANOVA found no significant effects (interaction p= 0.647).
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Table 28
Observation scores:
before and after
intervention on
themes C and D

Group
Time

Before After Overall

Control (group 2)

mean 79.15 82.90 81.03

sd 25.48 22.43 23.27

n 8 8 16

Intervention (group 1)

mean 82.83 92.46 87.64

sd 9.13 7.03 9.31

n 8 8 16

Overall

mean 80.99 87.68 84.33

sd 18.58 16.80 17.76

n 16 16 32

Figure 31
Observation scores:
before and after
intervention on
themes C and D
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Table 29 and Figure 32 show the mean observation criteria scores for themes A and B over four time
points. The mean scores for the intervention site climb after the first intervention, then remain
relatively steady after one month, before climbing slightly again after the second intervention. The
control site sees a slight increase after the first intervention but this falls back after one month, with a
very slight increase after the second intervention. ANOVA found only a near-significant site effect (p=
0.053) due to the scores running parallel apart.
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Table 29
Observation scores:
before, after and
later than
intervention on
themes A and B

Figure 32
Observation scores:
before, after and
later than
intervention on
themes A and B

Group
Time

Before After Later 1 Later 2 Overall

Control (site 2)

mean 77.39 81.50 75.76 77.49 78.03

sd 11.14 5.99 15.14 14.34 11.12

n 4 4 4 4 16

Intervention (site 1)

mean 73.13 91.58 90.36 94.38 87.36

sd 19.78 11.79 13.47 6.57 15.01

n 4 4 4 4 16

Overall

mean 75.26 86.54 83.06 85.93 82.70

sd 15.04 10.20 15.39 13.72 13.83

n 8 8 8 8 32
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Table 30 and Figure 33 show the mean observation criteria scores for themes C and D over four time
points. The mean scores for the intervention site climb after the first intervention, but fall back to
below the starting mean one month later, before climbing again after the second intervention. The
control site increases but does not fall as much one month later, before increasing slightly once more
after the second intervention. ANOVA found only a significant site effect (p= 0.026) due to the gap in
scores.
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Table 30
Observation scores:
before, after and
later than
intervention on
themes C and D

Figure 33
Observation scores:
before, after and
later than
intervention on
themes C and D

Group
Time

Before After Later 1 Later 2 Overall

Control (site 1)

mean 66.18 71.34 70.57 73.14 70.31

sd 31.62 28.04 25.03 20.59 23.96

n 4 4 4 4 16

Intervention (site 2)

mean 84.53 93.62 79.53 90.26 86.98

sd 6.49 6.93 13.16 7.68 9.77

n 4 4 4 4 16

Overall

mean 75.36 82.48 75.05 81.70 78.64

sd 23.30 22.34 19.12 17.05 19.89

n 8 8 8 8 32
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Overall, the observation scores showed similar trends to the test scores. However, the findings were
less conclusive. This was, in part, due to the difficulties relating to identification of observational data
that could be attributed to the participants. Unlike the knowledge tests, the data had to be collected
on a group basis. Therefore individual scores could not be analysed, which hindered ANOVA. 

Having said this, some useful findings emerged. Visual inspection of the plotted graphs showed
improvements in safe behaviours to be greater on intervention sites virtually every time. However, for
one criterion, the control site appeared to perform better. In addition to this, some baseline scores
were quite far apart, making like with like comparisons difficult.

It was interesting to note that the improved scores remained high one month later for the intervention
on themes A and B (site 1), whereas the scores dipped for themes C and D (Site 2), before rising again
after the second intervention. This prompted further investigation. 

In most cases ANOVA was either not possible or returned no significant interaction effect. There
were a few instances of near significant effects (on or just over 5 per cent significance) but, on
balance, these results did not outweigh the non-significant results. 

4.5 Findings: Other data
Some of the findings in sections 4.2–4.4 prompted further investigation to help explain why certain
results were produced. This involved follow-up questions to members of the site management team
and contractors’ supervisors. 

4.5.1 The CSCS effect
The research design in relation to the pictorial knowledge test was based on findings from previous
work for ConstructionSkills in which average test scores among migrant workers was 20.47 (82 per
cent) from a maximum of 25. However, the mean for the 24-question test used on the current study
was 22.1 (92 per cent) before the intervention – ie 10 per cent higher. This increased the ceiling effect
in the data. In the end the number of participants in the study allowed a statistically significant
increase to be detected. However, the reason for this increase in initial scores needed further
investigation.

One possible reason for the difference was the origin of the workers: Eastern Europe. Previous
research found European workers scored an average of 87 per cent, compared to African and Indian
workers who scored an average of 73 per cent.27 However, this does not fully explain the mean score
of 92 per cent. A further influencing factor may have been the site competence requirements of the
Principal Contractor in charge of the sample sites. Further investigation found that all workers,
including the migrant workers, were required to possess a ConstructionSkills Certification Scheme
(CSCS) card. This is an industry competence scheme which includes the ConstructionSkills Health
and Safety Test. The samples used in previous research included sites where this was not required.
Therefore, it is conceivable that the difference in mean test scores between the previous samples and
the current study may have been due to the underlying knowledge that workers had gained in
attaining their CSCS cards. This would be consistent with Wogalter’s CHIP model (Section 2.5) where
attitudes, beliefs and technical knowledge can improve success. 

4.5.2 Experience vs existing knowledge
Care was taken to ensure that an even spread of experience existed throughout the four sites in the
sample. However, visual inspection of the knowledge test scores indicated a possible link between
overall construction-related experience and test scores. Therefore, the entire sample was stratified into
groups based on experience: less than five years; 5–10 years; and over 10 years. This was cross-
tabulated with mean test scores. The result is shown in Figure 34, which agrees with previous
findings on the impact of relevant experience on the knowledge test scores – ie increased experience is
associated with higher scores. However, tests for correlation did not prove significant. 

4.5.3 Poster effect
The findings in section 4.4.3 show that observation scores reduced after one month for the
intervention on themes C and D. However, they remained high after one month for the intervention
on themes A and B. During the return visits to sites 1 and 2, possible reasons for this were
investigated. 

A potential reason was identified which can only be described as an external factor. The site
management team and contractor’s supervisors were so keen to make use of the pictorial images used
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in the toolbox talks that they began printing off A3-size versions and placed them in strategic parts of
the site for the themes they were targeting: exclusion zones and materials storage areas. This was
done during the period between the second and third observations. This could explain why the
observation scores remained high after one month. Poster campaigns can typically be effective in the
short to medium term before they become ‘wallpaper’.17 Therefore, the combined effect of the
pictorial toolbox talks co-ordinated with similar ‘reinforcing’ posters would probably result in
sustained higher performance for at least one month. This can be considered multi-mode delivery
(Section 2.5), which reinforces Wogalter’s model and expands its applicability.

Figure 34
Construction
experience vs
knowledge test
scores
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5 Discussion and conclusions

5.1 Discussion on findings

5.1.1 The sample
The sites chosen for the interventions were a sample of convenience. The sites needed to be large
enough to employ a suitable number of migrant workers and to involve projects that would last for
long enough to allow data collection. They also needed to be managed by the same Principal
Contractor and employ similar types of worker (in terms of nationality, occupation, age and
experience) to ensure, as far as possible, homogeneity among them. These factors were considered
more important than the requirement for a representative sample of migrant workers by nationality.
In any case, government estimates place European workers as the dominant group of migrant
construction workers.2 However, the reported figures vary greatly. Therefore, attempting to develop a
stratified sample based on nationality would be futile. Three of the four sites were in London and one
was in Manchester. HSE data show that London accommodates at least 40 per cent of the migrant
construction workforce.2 Other areas outside London where migrant labour is high include
Manchester.2 Therefore, the sample was representative of most migrant construction workers in the
UK construction industry in terms of location.

The average age of the sample was 37 years. Previous studies have placed the average age of migrant
construction workers anywhere between late 20s and mid-30s.2,27 The sample is therefore at the upper
end of this scale. The average length of relevant experience in the sample was 4.1 years. There is lack
of data on this subject in the literature for comparison. However, one previous research project used a
sample with average experience of 7.4 years.27 Therefore, the current sample is a little less
experienced overall. 

The average time on the current site for each worker varied considerably. However, this was counted
in months rather than years. Analysis showed that 98.7 per cent (79 out of 80) of the workers had
been on site for at least one month. The remaining worker had been on site for two weeks. HSE
statistics show workers are most vulnerable in their first few days on site.28 All the workers had been
on site for longer than the minimum first few days where the risk is highest. In this case, it is safe to
assume that they would have had an induction and would have been well aware of site-specific
hazards and practices.

5.1.2 The knowledge test
The knowledge test findings all show a similar pattern in relation to the themes where pictorial aids
where used. In all cases the scores increased. On the other hand, mean scores in relation to text-only
themes showed random variation over time, increasing, decreasing or remaining static. ANOVA
found consistent interaction effects over all the sites. While there was some variation between
group/site and time effects, the interaction results were the most important.

This confirms that the pictorial aids improve knowledge of targeted themes when compared with
text-only toolbox talks. Further, the knowledge has been retained one month later, whereas text-only
training resulted in little change in knowledge scores.  

The pictorial aids used were a combination of sketch drawings, pictograms and photographs. All
followed a consistent format: hazards and consequences were shown as sketch drawings (which allowed
specific injuries to be depicted without using real people); then controls were presented, first with
pictograms to explain the concept, then photographs to demonstrate the context. This framework of
hazard–consequences–controls is commonly used29 and, based on the findings, is effective and should
continue to be used for communicating basic health and safety information to migrant constriction
workers. It is also reasonable to assume that this would be true for all types of construction worker.

Many of the pictograms used in the knowledge test also featured in the corresponding toolbox talks.
Therefore, it could be argued that it was easier for the workers to improve their test scores purely as
a result of recalling the images from their pictorial toolbox talks. This would mean the test was
merely measuring short-term recall rather than understanding. In actual fact, the pictograms were
variations of those used in the toolbox talks. For example, in the toolbox talks, the ‘correct’ stick
man was always coloured black, while the ‘incorrect’ one was red. In the test images, however, they
were all black with multiple variations on the original theme, only one of which was correct. The
sustained high scores one month later indicate understanding rather than short-term recall. 
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Having said this, other forms of testing, such as hazard-spotting photographs, could have been used.
This was not considered due to time and cost restraints (the pictogram tests had already been
developed and validated). However, it is acknowledged that a more varied form of assessment could
be considered for any future studies.

5.1.3 The observation scores
Establishing the improvement of migrant worker knowledge satisfied one element of overall
competence. However, the next step was to investigate whether this translated to safer behaviours, ie
observational proof of their competence and motivation.

Overall, the observation scores showed similar trends to the knowledge test scores, ie improvement
after intervention. However, the findings were less conclusive. This was, in part, due to the difficulties
relating to the identification of observational data (section 4.4.3) and the fact that individual scores
could not be analysed, which hindered ANOVA analysis. On the other hand, visual inspection of the
plotted graphs showed that improvements in safe behaviours were greater in the intervention groups
than the control groups.  

There are clearly a number of factors that can influence behaviour that are independent of merely
acquiring the correct knowledge. These are collectively described as motivation and capability.
Workers may know how a task can be completed safely but choose not to because, for example, they
wish to increase productivity at the expense of a safety-specific procedure. Or they may be hindered
by not having the necessary skills or equipment. Both of these reduce workers’ capability to
physically implement a safe system of work. Therefore, the variation in performance from knowledge
to behaviour may be expected, as discussed by Wogalter et al. (Section 2.5). 

Regardless of this, these limitations exist across all of the workers, whether exposed to the pictorial
materials or the text-only ones. The research design assumed this, with each site acting as both
intervention and control to ensure any differences were genuine and not the result of a more
motivated or capable workforce. However, motivation may have been affected by the interventions,
as the workers would attach some importance to the subject matter and acted accordingly (ie ‘The
boss must think this is important enough to have an elaborate toolbox talk, so I’d better do it’). 

Instances where baseline measures were far apart presented problems for analysis. Ideally, they should
have been close together to make ‘like with like’ comparisons. But each site’s management team
helped to choose their criteria, based on problems identified in safety audits. Therefore, one site could
have had a specific problem with, for example, storage of materials, but the other did not, making
some baseline scores far apart. 

The sustained improvement in behaviour seen on site 1 added a new dimension to the research design
(section 4.5.3). This ‘poster effect’ was unintentional but very interesting, with obvious implications for
worker motivation. It implies the possibility of a co-ordinated approach of training with poster
reinforcement through the same images. The ‘Trojan horse’ project17 has used the poster approach (by
placing posters strategically on materials and equipment), and combining the methods of both studies
could improve the overall impact of safety communication and inform the Wogalter model (section 2.5).  

The repeat measures for site 2 looked quite different from site 1. One month later, observation
performance dipped considerably, below the starting point in all cases (C1; C2; D1; D2: Figures
26–29). Difficulties in data collection may have played a part. The level of drop-out after one month
at site 2 was eight workers (from 20 to 12), whereas at site 1 the figure was five. At both sites this
was due to natural turnover of workers. This is a common phenomenon, particularly on larger
construction sites. The research design for observational data collection attempted to control for this
by asking site managers to follow up on unsafe scores one month later to ascertain whether they were
due to original group members or newly arrived workers. However, the figures may have been
contaminated at site 2 by new workers being erroneously included in the group observation scores.
This would account for the pronounced drop in performance one month later. Interestingly, the same
drop was seen in site 2 control scores for themes A1 and B2, but not A2 and B1. Therefore, the
anomaly can be explained on six out of the eight observation criteria using this rationale. The
remaining two may have been slightly easier to maintain or may have been enforced more vigorously
at site 2.  

Although not statistically significant, the results of the observation analysis were both interesting and
useful. An initial effect can be seen and possible methods to improve the longevity of this effect were
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identified. However, the purpose of the analysis was to test the general effect of pictorial materials on
competence and behaviour. They are obviously limited by the fact that they are merely a method of
communication and do not ensure compliance.

5.2 Conclusions and recommendations

5.2.1 Conclusions
The aim of this research was to establish whether there was evidence that delivering hazard
information and instruction using pictorial aids can be linked with improvement, beyond that related
to the use of text-only materials, in targeted competences and behaviours among second language
(migrant) workers.

The main conclusions in relation to worker knowledge were as follows:

1 Mean knowledge test scores in relation to the themes increased in all cases where pictorial aids
were used. On the other hand, mean scores in relation to text-only themes showed random
variation over time – slightly increasing, decreasing or remaining static. 

2 ANOVA of knowledge test scores found consistent effects over all the sites with every test for
interaction returning very significant results.

3 One month later test scores remained high. Due to a ceiling effect there was little room for further
improvement. Therefore no further testing was undertaken after the second intervention (although
further observation data were collected for behaviour measures).

4 Findings 1–3 show that training with pictorial materials improves knowledge and understanding
among migrant workers for whom English is their second language, better than training without
pictures. 

5 In addition to this, the average pre-intervention score was 10 per cent higher than that for
previous research. This is probably attributable to two factors. Firstly, all of the workers in the
sample were from European countries, where there is more synergy with the UK on health and
safety issues than there is in other non-English-speaking countries. Secondly, all the workers in the
sample had attained CSCS competence levels, which was not true of all sites mentioned in
previous research. 

6 The pre-intervention scores also agreed with previous findings showing that more experienced
workers generally scored higher on the knowledge test than less experienced ones (< 5 years =
21.89; 5–10 years = 22.13; > 10 years = 22.58). However, the correlation was not statistically
significant. 

The observation scores were not as conclusive. The results were prima facie similar but were not
statistically significant, possibly because the group data had been pooled.

7 Visual inspection of the plotted graphs showed that improvements in safe behaviours were greater
on intervention sites. However, ANOVA analysis returned no significant differences on virtually
all individual measures.

8 Mean scores for behaviour returned significant or very near significant results. 
9 The improved scores remained high one month later for the intervention on themes A and B (site

1), whereas the scores dipped for themes C and D (site 2), before rising again after the second
intervention. 

10 Further investigation into finding 9 showed that management on site 1 had reproduced posters of
the training images and placed them beside work areas. This ‘poster effect’ may have been the
reason for the longer-term differences between the two sites. 

11 However, the longer-term differences between the sites may have been due to variation in worker
motivation or capability (although it is assumed these differences existed uniformly throughout
the sample). Another reason may have been possible contamination of data due to a higher
turnover of workers on site 2.  

12 Findings 7–11 show that measuring the impact of the images on behaviour is both challenging
and unpredictable. Pictorial aids are obviously limited by the fact that they are merely a method
of communication and do not ensure compliance.

5.2.2 Limitations of the study
The research described in this study has been as robust as possible, taking into account that the
interventions took place at ‘real world’ sites and the uniformity desired by the research design was
somewhat artificial. The mere fact these were not ‘laboratory conditions’ causes obvious limitations
of control. For example, the decision by management on site 1 to reproduce the images in poster
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form was outside the control of the research design. However, ethically it was difficult to prevent this
from occurring. Besides, the implications of this decision for the longevity of the intervention proved
to be very interesting and useful.

Some behaviour baseline scores were excessively different. This may have been due to some target
criteria being too site-specific and therefore not corresponding with the control site. However, this
problem only occurred with a few of the criteria.

Behaviour and motivation is clearly interlinked. However, the purpose of the analysis was to identify
general links with pictorial materials and behaviour, as part of the wider measurement of competence.
As such, detailed interactions of behaviour and motivation were not measured. This is an area that
needs further study.

The results one month later were not as robust, since there was some drop-out of participants by this
time. The number of original workers on sites 1 and 2 was reduced from 20 on each site to 15 and
12 respectively. This may have caused some contamination of the follow-up observation data.
However, prima facie improvements were still detected.

5.2.3 Recommendations
The recommendations are divided into two categories: those for improved industry practice and those
for further academic study.

Improved industry practice
1 The benefits of pictorial aids in helping to improve health and safety knowledge and

comprehension should be disseminated to the construction industry and beyond. 
2 The format of ‘hazard–consequences–controls’ should be used to communicate health and safety

information, as this was the format used successfully (in terms of improved knowledge scores) in
the study.

3 Sketch drawings are useful ways to communicate hazards and consequences without using real
people. Pictograms are useful for conveying hazards and controls. Photographs help to show
controls in context. 

Further academic study
4 Sketch drawings, pictograms and photos all have different strengths (see recommendation 3).

However, further research is needed to establish, in detail, how they can be used more efficiently
by comparing them in different situations. 

5 The use of pictorial toolbox talks in conjunction with a synchronised poster campaign or the
‘Trojan horse’ approach may help improve the overall impact and effectiveness of pictorial aids in
communicating health and safety information. But their long-term efficacy needs to be
investigated.

6 Further research on the interaction between communication methods, motivation, capability,
experience and other relevant factors would help greater understanding of how pictorial aids
affect migrant worker behaviour.

This study sought to establish whether there was evidence that the delivery of hazard information and
instruction using pictorial aids can be linked to improvement in targeted competences and behaviours
among second language (migrant) workers. It is hoped that these findings will be of use to industry
practitioners and academic scholars alike.
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Appendix 1: Toolbox talks used in the study

The sources of materials are as follows:

• Sketch drawings: CDM 2007 Construction work sector guidance for designers (third edition).
Construction Industry Research and Information Association, Report C662, London.

• Pictograms: Developed as part of a contract for ConstructionSkills entitled ‘Critical safety images:
the development of products to support the communication of health and safety knowledge
between non/low English speaking construction workers and English speaking site managers’,
November 2008.

• Photographs: Bovis Lend Lease toolbox talks and site audit photographs.  
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Source: CDM 2007 Construction work sector guidance for designers (third edition). Construction Industry Research and
Information Association, Report C662, London
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Using pictures in training: the impact of pictorial OSH training on migrant worker behaviour and competence  67

Pictograms reproduced with permission of ConstructionSkills

Pictograms reproduced with permission of ConstructionSkills



68 Cameron, Hare, Duff and McNairney



Using pictures in training: the impact of pictorial OSH training on migrant worker behaviour and competence  69



70 Cameron, Hare, Duff and McNairney

Source: CDM 2007 Construction work sector guidance for designers (third edition). Construction Industry Research and
Information Association, Report C662, London
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Source: CDM 2007 Construction work sector guidance for designers (third edition). Construction Industry Research and
Information Association, Report C662, London
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Source: CDM 2007 Construction work sector guidance for designers (third edition). Construction Industry Research and
Information Association, Report C662, London
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Source: CDM 2007 Construction work sector guidance for designers (third edition). Construction Industry Research and
Information Association, Report C662, London
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Source: CDM 2007 Construction work sector guidance for designers (third edition). Construction Industry Research and
Information Association, Report C662, London

Source: CDM 2007 Construction work sector guidance for designers (third edition). Construction Industry Research and
Information Association, Report C662, London
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Pictograms reproduced with permission of ConstructionSkills



100 Cameron, Hare, Duff and McNairney

Source: CDM 2007 Construction work sector guidance for designers (third edition). Construction Industry Research and
Information Association, Report C662, London
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Pictograms reproduced with permission of ConstructionSkills
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Appendix 2: Follow-up interviews

Follow-up interviews were conducted with staff from Site 1 and Site 2 one month after the
interventions. The line manager and subcontractor supervisor on each site were interviewed about the
following:

• the managers’ and supervisors’ reaction to using of the toolbox talk materials
• the supervisors’ perception of the workers’ reaction to the toolbox talk materials
• potential reasons for higher initial test scores than previous pilots
• potential reasons why observation scores for Site 1 remained high while corresponding scores for

Site 2 reduced one month later.

The following text summarises the interviews. The researcher’s questions are prefixed R and any
interpretations of the respondents’ answers are given in square brackets. 

Site 1
Location: London
Type: retail and office development
Cost: £200 million
Duration: 120 weeks; completion due late 2010 

Site 1: Principal Contractor’s line manager (LM1)
1.1.1 R So can you tell me, in general, how well you think the toolbox talk materials were

received?
1.1.2 LM1 Yeah, well, the guys didn’t have any complaints. You know, at first there were a few

funny faces [looks sceptical]. But they know we take safety seriously here so they
bought into it [the importance of existing strong safety culture and trust] quite quickly.

1.1.3 R What about your own thoughts? Did you have any reservations?
1.1.4 LM1 No, not at all. The pictures should be used for everyone, I think. They really help to

get the message across. But lots of the guys on the project were asking if the
background could be something other than plain white... as when they were placed on
the white boards, they just blend into the background. [The images were used as
posters without the researchers’ knowledge.]

1.1.5 R What do you mean exactly? Do you mean during the presentation of the toolbox talks?
1.1.6 LM1 No, on the white noticeboards around the site. They need a bit more colour to help

them stand out. I think they would get ignored. All they need is a more eye-catching
background. 

1.1.7R OK, I see. This was not the original intention of the images. They were purely for
toolbox talks. But it is good to see the managers thought enough of the images to use
them in this way. 

1.1.8 LM1 Yeah, we printed off a fair number of them. The guys here even had a few ideas of
their own. It’s really got them thinking... It’s just getting the time to work them up, but
it’s a good sign, I think, that there’s some mileage in the idea [the long-term adoption
of the method]. 

1.1.9 R Can you let me see some of the images you have put on the noticeboards?
1.1.10 LM1 Sure, I’ll take some photos and email them to you. [See Figure 35 for an image of A3

versions of the toolbox talks.]
1.1.11 R This is interesting, because the observation results after one month remain quite high,

whereas on the other site they take a dip. I was hoping to investigate any possible
reasons for this. Do you think the posters have helped keep the safe images in the
workers’ minds?

1.1.12 LM1 It could be. Or they’ve just continued to work safe because they know we have high
standards here. But the images have done no harm, if you know what I mean. 

1.1.13 R Did you put all the images up on the noticeboards?
1.1.14 LM1 No, just the ones that we liked, the ones most relevant to the work being done in that

area. It would just get too much if we used all of them... The pictures showing how to
stack materials safely were good [see Figure 35; images showing safe acts were
preferred.] 

1.1.15 R Which did you find best – the photos, drawings or pictograms?
1.1.16 LM1 We used a combination of them all. Well, actually, not the drawings. But the photos

and the cartoons [pictograms] stood out well, so we used them. [The drawings were
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possibly not bold enough to use as posters; they also showed only injuries and
consequences but not safe acts and controls.]

1.1.17 R OK. That’s all very interesting. Thanks for that. Can you tell me anything else? For
example, anything you would change or recommendations to make the materials
better?

1.1.18 LM1 Mmm [thinking]. I’d need to give that some thought... As I said, they could be more
eye-catching [to use as posters], but they are generally quite good. You can see there’s
been a lot of work put into them. I think I would just like to see more of them
[covering other topics].

1.1.19 R OK. I just have one more area. What did you think of the image-based test?
1.1.20 LM1 It was a bit cryptic. But I can see why you did it that way [with no words]. For me, the

answers were obvious though. But then again, if I got any wrong I would be worried.
Maybe the next ones could be a bit harder. But I suppose you are just wanting to check
they know the basics. 

1.1.21 R Well, I actually have a specific question about the test scores. They were a bit higher
than I was expecting, based on previous pilots. Why do you think this was the case?

1.1.22 LM1 I don’t know really... Maybe we have better workers here. We have high standards, you
know. No one gets on our sites without a CSCS card, for a start.

1.1.23 R That’s a good point. Do you really think that the CSCS card has made such a
difference?

1.1.24 LM1 Well, it has its critics, doesn’t it? But it’s a start. As I said, we don’t let guys on the site
without one. They can even take the test in their own language... We have access to the
CSCS system online, so we can check the dodgy ones [fake/counterfeit cards]. But we
also check for CPCS cards and stuff like that... and we literally turn the guys away if
they don’t have the right ticket [certificate or proof of competence]. 

1.1.25 R OK. Well, thanks for that. You have been most helpful.

Site 1: Subcontractor supervisor (SS1)
1.2.1 R Can you start by telling me, generally, what you thought of the materials?
1.2.2 SS1 I like the flipchart. I like the way you can take it on site or anywhere without the need

for PowerPoint or anything. 
1.2.3 R What about the actual images?
1.2.4 SS1 Yes, it helps to bring the talk to life. Everybody understood the little red guy meant

‘this is wrong’ [used to show exclusion zones]. But there were a few of the pictures, of
how to store materials, that didn’t really relate to our work. 

1.2.5 R Did this cause a problem?
1.2.6 SS1 Well they [the operatives] didn’t complain or anything. But I know myself that we deal

with mostly cladding panels and stuff like that. So if I was doing it myself [creating the
materials] I would leave some of them out... Actually, the way the pages are laid out, I
could take one or two out with no problem.

1.2.7 R So what did the guys think of the booklets? Did they appreciate them or find them
condescending or anything?

1.2.8 SS1 Well, they get a lot of paperwork and booklets. You tend to find them in the skip
sometimes. But they liked them, it got their attention and got them talking, so I
suppose that’s the idea, isn’t it? 

1.2.9 R Yes, I was hoping they would use them during the toolbox talk, and then keep them
for reference later. 

Figure 35
Example of toolbox
talk images used
as posters
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1.2.10 SS1 It’s a good size for keeping them in their pocket, but they’re not waterproof or
anything, so I’m not sure how long they will last. [The booklets were prototypes and
were not laminated.]

1.2.11 R Yes, I see your point. Maybe if we did this again they should be laminated... Let’s
discuss the test materials now. Were there any problems there?

1.2.12 SS1 Well, I needed the help of [a bilingual supervisor] to explain it, but apart from that it
was straightforward enough. 

1.2.13 R Was this a drawback then? What I mean is, did it become a hindrance?
1.2.14 SS1 No, I wouldn’t say so, because the pictures were self-explanatory. It was just to explain

that the images were part of a test.
1.2.15 R If I could just go back to the toolbox talk for a moment, then. Did you also need [the

bilingual supervisor] to help deliver this?
1.2.16 SS1 Yes, I did. But the good thing about the images was they helped to explain the

translation. We did a bit of a double act. It went well.
1.2.17 R Would he normally deliver toolbox talks in the workers’ own language anyway?
1.2.18 SS1 Yes, you’re right, but most of the guys speak some level of English. It’s just

convenience, to let him do it in their own language. But this way [with the images], I’ve
had a chance to get involved. 

1.2.19 R OK, well that makes sense. Now, returning to the tests: the guys scored quite high,
higher than I expected. Can you think of any reasons for this?

1.2.20 SS1 If you have worked here [on UK construction sites] for a while, you get to know the
safety rules. And they need a CSCS card to work on this site. So they have probably
picked up what they need to know along the way.

1.2.21 R OK, that’s some good points you made there. The guys have also scored high on the
observation scores even after a month later. Can you think of any reasons for this?

1.2.22 SS1 Well they’re good guys. They know if it’s not right they can get kicked off the site. We
don’t say here ‘just get it done’. We appreciate the guys and they give us respect as a
result [this shows the importance of trust]. So, that’s all I can say, I think.

1.2.23 R OK. Well that’s fine then. Thanks for your time.

Site 2
Location: Manchester
Type: broadcasting and media development
Cost: £415 million
Duration: 3 years; completion due mid-2010 

Site 2: Principal Contractor’s line manager (LM2)
2.1.1 R The first thing I’d like to discuss is the toolbox talks. What did you think of them?
2.1.2 LM2 They looked familiar, as if I’d seen them before. 
2.1.3 R You could be right there. They were based on existing images, and the photos came

from your own safety manager. 
2.1.4 LM2 That’s a good idea, to use existing stuff like that. There’s no point in re-inventing the

wheel... I think this means there’s a better chance of it being used as well. 
2.1.5 R Was there anything specific about the images that you liked or disliked? Or the way

they were presented?
2.1.6 LM2 Well, I’d say a key area that needs attention is slips and trips. I’d like to have seen

something on this.
2.1.7 R That’s a good point. But the themes were based on input from the safety team and data

from audits and inspections. Although, if we do any more in the future, this would
probably make a good topic. But would you say the images used were useful?

2.1.8 LM2 Well [the subcontractor’s supervisor] would probably be better placed to give you
feedback on that. But it made sense to me. But I wasn’t sure why there were photos
and the stick man pictures used to explain the same thing.

2.1.9 R This is because the stick man pictograms explain the concept and the photos help to
put it in context. At least, that’s the theory.

2.1.10 LM2 Well, when you put it like that, it sounds logical. You should speak to [our safety
trainer] who delivers the site induction training. I think he would find this stuff quite
useful.    

2.1.11 R You’re right. In actual fact, I’ve already done this on another project last year. It
worked well, but we didn’t go as far as assessing behaviour, like we have done here.
Actually, the behaviour observation scores here dropped a little after a month. This
was something I wanted to discuss with you. Why do you think this happened?

2.1.12 LM2 Well, if it was a major omission or unsafe act, I’d be very surprised as this doesn’t
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happen here. But, based on the information you showed me before [eg task-specific
PPE, lanyards on hand tools at height], I believe these were corrected swiftly. The
overall standard has been high.

2.1.13 R You are right, the standard is higher here than elsewhere. In fact the observation
criteria were based on the site-specific requirements, which are higher than normal
industry practice. So maintaining these must require constant effort.

2.1.14 LM2 Yes it does, especially on a site of this size. I’ll give you an example. I was on the site
and I saw a foreign worker without eye protection on. [This is mandatory PPE on the
site, which is above normal industry requirements.] When I asked him where his safety
glasses were, he just called out the name of his employer. He was telling me this
because he thought that was what I was asking him... or pretending he didn’t know
what I was talking about. But if I had one of the little booklets you have, I could have
used this to explain to him what I was looking for. So it has uses beyond just the
toolbox talks and the testing.

2.1.15 R That’s an interesting point. It is also not the first time I have heard a similar story.
Now, one final area I want to discuss is the knowledge test using the images. Did you
get a chance to look at that?

2.1.16 LM2 Yes, it looked fine. 
2.1.17 R Did you think it looked too easy?
2.1.18 LM2 Well I have a NEBOSH certificate; a lot of the site managers here have been through

similar training. So I understood what you were looking for. The workers may have
found it a bit more difficult.

2.1.19 R The test scores were actually quite high. 
2.1.20 LM2 Well I suppose that doesn’t surprise me – we don’t let just anybody on the site. They

need a CSCS card as standard. 
2.1.21 R I think maybe this has been a factor – thanks for that. But unless you have anything

else you want to say, I think we are done for now, thanks.

Site 2: Subcontractor’s supervisor (SS2)
2.2.1 R OK, well, can you tell me first of all what you thought of the toolbox talk materials?
2.2.2 SS2 Yeah, they’re OK. I understand what you’re trying to do and all. It’s a good idea. 
2.2.3 R Was there anything specific you liked or disliked?
2.2.4 SS2 Well, there was a bit of chat about the rope on the tools when working above head

height. It’s a bit of a debatable area, but I realise why it’s there. Apart from that, the
rest was fine [showing the importance of agreeing the site rules with the workforce]. 

2.2.5 R Did the booklets work well with the flipchart?
2.2.6 SS2 Yeah, the booklets went down quite well. There were a few laughs and stuff. But they

[the workers] looked like they liked them. They were following each page of the book
as we went through it.

2.2.7 R Did you need any help with translating or did the workers follow you in English?
2.2.8 SS2 No, we had [a bilingual supervisor] on hand to do some interpreting. He actually did

quite a lot.
2.2.9 R Did this mean that the materials were not really needed?
2.2.10 SS2 I wouldn’t say that. As the old saying goes, a picture tells a thousand words, so I could

see the benefit in using them. 
2.2.11 R But what if it was just you on your own? Do you think you could get the message

across?
2.2.12 SS2 That scenario wouldn’t be allowed to happen; we would struggle with getting the work

done, let alone safety, in that situation. Anyway, a good number of the guys speak
English as well. So I would never be in that position with a bunch of guys in front of
me who didn’t speak a word of English. But if that’s what you’re asking me, then I
think yes, it would take a lot longer, and I’d feel a bit of an idiot, but it could be done.

2.2.13 R OK. Let’s discuss the picture-based test. What did you think of that? Was it too easy?
2.2.14 SS2 Don’t be too sure about that... I saw a few faces when they were doing the test and

they looked a bit flustered... You know there were a few guys asking why some of the
test questions didn’t have pictures in the booklet. 

2.2.15 R That’s because half the questions related to the toolbox talks that came with pictures
and half related to the ones that were merely text. This was so I could compare the
impact of the images compared to text alone. 

2.2.16 SS2 Ah, right, I see. Well it looked like without the images they were struggling. And, like I
said, a lot of them didn’t find the test as easy as you thought they might. 

2.2.17 R That’s quite interesting. So would I be right in saying the images helped, and in fact
improved the workers’ understanding?
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2.2.18 SS2 Yes, well not on everything – for example the pictures on how to insert earplugs
correctly. The guys already know this [points to a large tub of earplugs on his desk].
But some of the stuff on hand tools would have been new to them. 

2.2.19 R Good. I am glad to see it has been useful... I just want to finish by talking about the
observation scores. These dropped a bit after one month. Why do you think this
happened?

2.2.20 SS2 I don’t know, really. If they did, it couldn’t have been by much. But there have been a
few changes of shift, you know. There could have been other workers counted in the
figures, who didn’t get the training or the booklet. That’s about all I can think of to be
honest.

2.2.21 R OK. I understand. These things never go entirely to plan. But I think that is about all I
need for now. Thanks for your time.
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Abstract

The research described in this report addressed the question of the relationship between work,
wellbeing and health. Extensive research has examined the effects of negative job characteristics but
recent approaches suggest that the question of what job characteristics are good for health should be
addressed. Following this, it is then necessary to compare the importance of different factors and
integrate this knowledge so that one can determine the relative balance of adverse versus beneficial
effects of different types of work. The project used a variety of methods to address these issues.
Throughout the different stages of the research a ‘process’ model was used that distinguished job
characteristics (both positive and negative), appraisals of the impact of these characteristics (eg
perceived stress at work or job satisfaction) and reports of negative and positive mental and physical
health. A review of the literature showed that far less is known about positive aspects of work than
about the effects of no work or unfavourable working conditions. Secondary analyses of large
databases suggested that in many cases the absence of negative factors and the presence of positive
factors were equivalent. However, there were exceptions to this, which suggested that further data
collection was desirable. Studies of individual differences in coping styles suggested that positive
coping (eg problem-focused coping) was more beneficial than negative coping (eg emotion-focused
coping). The major new data collection involved a cross-sectional study of established workers and a
small scale study of those starting work. The results from the established workers study showed that
the best predictor of positive health outcomes was the total score of positive job characteristics and
positive job appraisals. Further analyses identified a number of subcomponents (eg the direct effect of
job characteristics that do not require positive appraisals) but none of the individual components had
the same impact as the combined score. The data on new starters revealed consistent findings despite
the small number of participants. Overall, the present results show that this is a tool that can identify
whether the nature of a person’s job is going to have a positive or negative impact on their health and
wellbeing. The components of this measure can then be used to identify which factors need to be
addressed in order to maximise the benefits and remove possible negative aspects of work. 
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Executive summary 

Background
Long established job characteristic models of stress have shown clear links between adverse working
conditions and poorer employee health and wellbeing. More recently, however, there has been a
growing awareness that work, compared to worklessness, is generally good for health and wellbeing.
The important provisos are that account must be taken of the nature and quality of the work.

Aims
This project took a holistic, multimethodology approach to work, health and wellbeing. It had three
aims: 

• to review scientific evidence on the effects of different types of work (or job characteristics) on
health benefits and increased wellbeing

• to conduct secondary analyses of large existing databases to address issues that cannot be
determined by reviews

• to conduct a longitudinal study of people starting work. 

Method
The project took place in two phases. The first phase comprised a literature review, secondary
analyses of existing datasets and examination of individual differences in coping and attributional
style. The second phase involved new data collection. The literature review comprised a search of 10
databases during November 2007. Relevant publications were independently considered by two
reviewers. The secondary analyses focused on the association, and nature of any associations,
between both positive and negative measures of job characteristics and wellbeing, and gave some
consideration to associated changes in job characteristics and wellbeing over time. Individual
differences in coping and attributional style were also assessed by considering data from Mark,1

which involved surveys of nurses and university staff. The new data collection comprised two surveys:
a cross-sectional survey of established workers, and a longitudinal survey of people starting work
taking measures immediately before and three months after they began their jobs.

Results
The literature review showed that research to date:

• has no clear conceptual background
• often fails to distinguish between the absence of negative effects and the presence of positive

ones
• identifies the multifactorial nature of concepts of wellbeing
• largely involves cross-sectional studies
• rarely controls for other influential factors (such as job and individual characteristics)
• has not established a ‘gold standard’ for positive measures of job characteristics or wellbeing.

The project was able to consider, to some extent, the second of these points in the secondary analyses.
Similarly, the effects of individual differences could be examined in studies conducted by Mark.1 In
addition, the longitudinal study addressed the fourth point directly, and included multiple positive
measures which address the last issue. Moreover, both the secondary analyses and longitudinal study
addressed the fifth point.

The secondary analyses showed strong, independent associations between both positive and negative
measures of job characteristics and wellbeing. They also identified two distinct patterns of
associations, showing that in some relationships the presence of positive effects and absence of
negative effects had similar effect sizes, while in others either the presence of positive effects or the
absence of negative effects had a significantly greater effect size than its opposite. Analyses
considering change over time showed both strong associations between change in job characteristics
and change in wellbeing over time, and the influential impact of initial levels of job characteristics,
suggesting that previous experience has a significant effect.

The analyses of individual differences in coping and attributional styles showed that these had
independent effects on wellbeing and health. This suggests that they can be added to any score based
on job characteristics or appraisal of job characteristics.
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The new data collection suggested that appraisals of the effects of job characteristics (eg perceived
stress at work, job satisfaction) were more strongly associated with job characteristics than with
demographic or other individual differences, and in turn that outcomes were more strongly associated
with both job characteristics and appraisals of these than with individual characteristics. This is
important because some researchers have suggested that occupational stress reflects characteristics of
the person rather than job characteristics. It also suggests that a process approach to work and
wellbeing, comprising job characteristics, appraisals and outcomes, is appropriate. Within this, a
multifactorial approach of combined effects best describes the associations between work and
wellbeing. The data also suggest that the extent to which work is good for health depends not only
on workers’ exposure levels (ie their job characteristics), but also on their appraisals of the effects of
job characteristics. This has important implications for both interventions and prevention, in that it
suggests that changes in both job characteristics and/or appraisals may be associated with changes in
wellbeing outcomes. 

Conclusions
The literature review, in conjunction with previous work on negative aspects of the work–health–
wellbeing relationship, adds to the clear conclusion that health and wellbeing vary as a function of
work. Although the existing literature is not currently strong enough for firm conclusions, the area
clearly has the potential to make a significant contribution to our understanding of the relationship
between work and health and wellbeing. The secondary analyses suggested that the nature of
associations between job characteristics and wellbeing varies and that future work should consider
them in more detail. In particular, studies should include more positive measures of job characteristics
and wellbeing and should be carried out longitudinally. Analysis of the effects of coping style and
attributions confirmed the importance of distinguishing between those which are positive and those
which are associated with negative outcomes. The new data collection suggested that a multifactorial
approach of combined effects best describes the associations between work and wellbeing, and hence
that the extent to which work is good for health depends not only on workers’ exposure levels (ie
their job characteristics), but also on their appraisal of these job characteristics and how they cope
with them.
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1 An overview

1.1 Purpose of the report and this overview section
The final report describes all of the work involved in the project from its background, context and
development through to its key findings and conclusions. This overview gives a summary of all of the
work. It is followed by chapters which are intended as in-depth, detailed reports of each phase of the
project.

1.2 Context of and background to the project
This project was developed from two main areas. The first, which is relatively new, has been recently
reviewed2 and provides evidence showing that work, compared to worklessness (not being engaged in
any form of work), is generally good for health and wellbeing. The provisos are that account must be
taken of the nature and quality of the work. The second area involves the long established job
characteristic models of stress, which have shown clear links between adverse working conditions and
employees’ health and wellbeing. The project aimed to integrate these areas by considering the
relationship between different aspects of work, improved health and wellbeing. In addition, it
extended these two themes in several ways. First, it determined how wellbeing at work has been
conceptualised, and the relevance of the concept to work–health relationships. In so doing, it began
to bridge the gap between this recent work and the substantial existing knowledge base on stress at
work.3,4 In addition, the project determined the relative importance, effect sizes, optimum
combination and measures of the characteristics of jobs that are ‘good’ for health. Finally, the work
considered the extent to which work is good for health, and the relative balance of adverse and
beneficial effects of different elements of work. The research has led to a clearer understanding of
how the relationship between work, health and wellbeing might be defined, supported and sustained,
and as such has implications for occupational safety and health (OSH) practice.

1.3 Project objectives
The project aimed to take a holistic, multi-methodology approach to work, health and wellbeing. It
had three broad main aims:

• to describe and assess the concept of wellbeing at work and its relevance to work–health relationships
• to determine the relative importance of job characteristics to wellbeing
• to consider the extent to which work is good for health.

The work was carried out in two phases. Phase 1 involved a literature review, secondary analyses of
existing databases and consideration of individual differences. This phase was designed to address the
project’s first two aims. Phase 2 involved new data collection from two studies: a cross-sectional
study of established workers, and a longitudinal study of people starting work. Together, these two
studies were designed to address the project’s third aim.

1.4 How these aims were met
The project met its aims and addressed these themes using a multimethodology approach (review,
secondary analysis, and collection of new (cross-sectional and longitudinal) survey data)
incorporating some of the approaches developed at the Cardiff Centre for Occupational and Health
Psychology. Much of this research is based on aspects of traditional job characteristic models of
stress, such as demands–control–support and effort–reward–imbalance, in combination with
multifactor transactional stress models, which place emphasis on the inclusion of individual
differences in the workplace–individual interaction.3,5 Most outcomes reflect several risk factors and
combined effects of different factors are emphasised in our approach, as is benchmarking to compare
the impact of different factors.6 It is also important to consider a range of outcomes, as the risk
factors for one outcome may be very different from those for another.7 Most research to date has
been cross-sectional and has focused on established workers. This has made it difficult to determine
causal relationships, to disentangle the cumulative effects of working life from current job
characteristics, and to generalise to other groups. Much of this research has also failed to examine
other potentially influential factors such as personality and psychosocial factors. (Psychosocial factors
cover those which might be defined as negative or positive stimuli (eg demands or rewards), those
which might mediate or moderate the effects of these stimuli (eg control or support, coping and
attributional style), appraisals (eg perceived stress or job satisfaction) and positive and negative
outcomes.) A longitudinal study of young men and women starting work, which includes
psychosocial and personality measures, would address these limitations and the present authors have
recently piloted this approach.8
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The different approaches taken by the project were not intended to be equal parts. The literature
review for this project was different from other literature reviews in that it identified gaps in the
literature and problems as opposed to narrowing the field. The aims of the secondary analyses were
to show what can be addressed using existing databases and to provide some indication of their
potential importance. In addition, these analyses resulted in the development of statistical
methodology to compare presence and absence of effects. Overall, the aim of these first two parts was
to get closer to best practice before beginning new data collection. Individual differences were
examined in parallel research1 which will allow future integration of this with the approaches based
on job characteristics and appraisals of these. All parts of the project were integrated with one
another; however, their individual weightings were not equal. Performing the literature review and the
secondary analyses were necessary parts of the process, and have produced some interesting findings
in their own right (see Section 1.6 below). Furthermore, findings from the literature review have
contributed to the development of the secondary analyses, and findings from both of these
approaches have contributed to aspects of the new data collection. The whole project is, therefore, an
integrated, multifaceted approach to this relatively new area.

1.5 What the project involved
The first aim of the research was addressed by carrying out a review of the scientific evidence on the
effects of different types of work (or job characteristics) on health benefits and increased wellbeing.
This approach was similar to that taken by Waddell & Burton2 to compare work and worklessness,
and by Rick et al.9,10 to review psychosocial hazard measures and work-related stressors. The major
difference from Waddell & Burton’s review was that comparisons were made in a working sample.
Similarly, the review differed from those looking at stress and ill health in that it considered beneficial
effects rather than negative ones. The results are summarised below, and the full review is presented
in Section 2.

The second aim of the research was addressed by conducting secondary analyses of large existing
databases (the Bristol Stress at Work survey and Cardiff Health and Safety at Work survey; 
n > 10,000). These analyses allowed the project to address issues that cannot be determined by
reviews. Comparative approaches are relatively rare in this area and analyses were designed to
determine the relative importance, effect sizes, optimum combination and measures of the
characteristics of jobs that are ‘good’ for health and wellbeing. Emphasis was placed on the combined
effects of factors and individual differences. Again the results are summarised below, and described in
full in Section 3.

In parallel with the present project, other research has examined the effects of individual differences.
This was done by conducting surveys of nurses and university staff. As well as job characteristics,
these studies examined individual differences in coping and attributional styles. The aim was to
determine whether these factors were related to health and wellbeing outcomes and to determine
whether any effects were independent of job characteristics or made an impact by modifying the
effects of job type on health. These studies are described in detail in Section 4.

The final aim was addressed by conducting both a cross-sectional study of established workers and a
longitudinal study of people starting work. The established workers study provided important
comparison data, including data collected using a range of relatively new measures of positive job
characteristics, perceptions and outcomes. The longitudinal study allowed three other key issues to be
addressed. First, cause and effect relationships are difficult to determine in this area because of the
widespread use of cross-sectional designs. Second, in addition to studying features of work
environments, the research included key individual difference characteristics, which background
research has suggested are very important in the work–wellbeing process. This allowed pre-work
measures to be taken to control for non-work-related factors. Third, the impact of past employment
was eliminated, allowing a clearer view of the causal effects of work on wellbeing and health. The
results, therefore, provide a good initial basis for planning appropriate training and interventions
aimed at promoting positive work–health associations and preventing or managing possible negative
effects of work. The results of both studies involving new data collection are summarised below, and
described in full in Section 5.

1.6 Results

1.6.1 Key findings of the literature review
A literature review was carried out in the first three months of the project. The review examined the
literature to determine ‘what is a good job?’ and what evidence is present about work improving
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health and wellbeing. It was predicted that the review would also identify many gaps in knowledge.
There is an extensive literature on risk factors for stress at work, the scale of occupational stress and
the health outcomes associated with negative job characteristics and perceived stress. In contrast,
there have been few reviews of positive job characteristics and wellbeing at work, and only a small
number of relevant articles were identified. In addition, it was apparent that most of the literature
had no clear philosophical background, grounding or standpoint.

One exception is Warr’s11 account of happiness at work. He outlines several main issues, including
recommendations to:

• consider multiple aspects as there are different aspects of happiness – context-free, domain-specific
and facet-specific – which need to be distinguished from each other

• examine a wide range of environmental sources
• look for non-linear patterns as some desirable environmental sources become undesirable at high

levels
• look at how such job characteristics should be considered in combination – he suggests that the

combined effect of variables may be interactive and not just additive
• explore mental processes as well as environmental features; these influential mental processes can

be explored in terms of the judgments made when appraising a situation 
• recognise the importance of personal baselines, as people are consistent in their behaviours and

mental processes across time and settings
• acknowledge that unhappiness is essential to happiness; in many settings people can only

experience happiness in the presence of its opposite; one is dependent on the other.

Generally, most researchers have suggested that there are many key factors which lead to a ‘good or
healthy workplace or job’. However, a problem with much of the research is that it is unclear whether it
is the presence of positive characteristics or the absence of negative ones that is important. Measures of
wellbeing also appear to be multifactorial (this applies to happiness, job satisfaction and quality of
working life). Both direct and indirect pathways between healthy workplace practices and wellbeing have
been proposed, although there is little research on factors that might mediate or moderate such effects. 

In general, the literature on this topic often appears very focused on specific issues and frequently
fails to control or consider the range of variables that are clearly important. Indeed, many of the
issues that emerge from the literature were addressed by secondary analyses of existing data (eg
examining both the positive and negative ends of job characteristics while controlling for other job
characteristics). Other issues, such as the restricted use of measures of positive job characteristics,
perceptions and wellbeing, were addressed in the new data collection.

1.6.2 Key findings of the secondary analyses
Many of the gaps in knowledge identified by the literature review were then addressed by secondary
analyses of the existing data. In particular, much of the work seemed to make the implicit assumption
that the absence of negative work characteristics is the same as the presence of positive ones; and very
little research considered whether changes in work characteristics were associated with corresponding
changes in the outcome measures over time. This involved multivariate analyses of job characteristics
(controlling for other factors such as demographics) with multiple health outcomes. Work
characteristics were subdivided into tertiles or quintiles so that it was possible to identify the
thresholds for significant associations between work and possible outcomes. It was possible,
therefore, to examine dose–response and to determine whether it was the presence of positive
characteristics or the absence of negative characteristics that had the larger effect. Analyses including
multiple factors were also conducted so that confounding influences of other variables were removed.
This approach has been used in the present authors’ previous research on the combined effects of
occupational health hazards6,7 and can now be applied to identifying the profile of positive
associations between work and health.

The analyses considering the presence or absence issue found strong associations between both
negative outcome and predictor measures and positive outcome and predictor measures. These
associations were independent of other potentially confounding factors. The nature of these
associations fell broadly into two groups, suggesting either a dose–response-type association or a
greater presence effect. The analyses considering the changes over time issue showed strong
associations between change in job characteristics and change in wellbeing over time. However, these
analyses also showed the influential impact of levels of job characteristics at baseline, suggesting a
significant impact of previous experience.
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These analyses contributed to the development of a comparative approach. They also support the
literature review conclusion identifying a relative lack of positive measures. 

1.6.3 Key findings about individual differences in coping and attributional styles
The aim of this research was to examine the effects of individual differences in coping and
attributional style on positive and negative outcomes in sectors where wellbeing issues have been
identified. The first study investigated the relationships between job demands, control, social support,
efforts, rewards, coping and attributional style in predicting anxiety, depression and job satisfaction
in a sample of 307 university employees from the UK. The results were compared to those from a
sample of 120 members of the general population. Hypotheses predicted that workplace demands,
intrinsic and extrinsic effort, and negative coping and attributional behaviours would be associated
with high levels of depression and anxiety, and low job satisfaction in university employees. It was
also predicted that rewards, social support, job control and positive coping and attributional
behaviours would be significantly associated with lower levels of depression and anxiety, and high job
satisfaction. These hypotheses were supported by the research, with social support, intrinsic effort,
rewards, self-blame and escape/avoidance coping being particularly important in predicting outcomes.

The purpose of the second study was to investigate the relationships between job characteristics and
coping in predicting levels of anxiety and depression in nurses. The participants were 870 nurses from
the south of England. Independent variables included job demands, social support, job control,
efforts, rewards and ways of coping. It was hypothesised that job demands, intrinsic and extrinsic
effort, and negative coping would be significantly associated with higher levels of depression and
anxiety, and that social support, rewards, job control and positive coping would be associated with
lower levels of depression and anxiety. All hypotheses were fully or partially supported. Positive
coping behaviours had direct effects and did not just modify the effects of negative job characteristics.
It was shown that coping behaviours significantly added to the prediction of anxiety and depression
outcomes. This suggests that an approach that uses these measures has benefits over those that use
only job characteristics. This indicated the importance of coping factors in wellbeing and health
research, in accordance with the multifactorial premise of transactional models.

1.6.4 Key findings of the new data collection
The aim of the new data collection phase of the project was to consider the extent to which work is
good for health. Within this framework, it was also possible to begin to address issues identified by
the literature review and secondary analyses, namely the relative lack of use of positive measures, the
frequent failure to control for potentially influential variables and the need for a multifactorial
approach to work and wellbeing.

The new data collection comprised two studies. The first was a cross-sectional survey of established
workers, and the second was a longitudinal survey of young people starting work, in which
participants completed questionnaires before beginning their first job and again three months later.
Both studies included both positive and negative measures of job characteristics, perceptions and
outcomes, as well as further measures of potentially influential individual characteristics.

The findings from both studies suggested that appraisals of job characteristics (e.g. perceived stress at
work, job satisfaction) were more strongly associated with job characteristics than with individual
characteristics (e.g. demographics or personality), and in turn that outcomes (positive and negative
mental and physical health) were more strongly associated with both job characteristics and
appraisals of these than with individual characteristics. This suggests that a process approach to work
and wellbeing, comprising job characteristics, appraisals of characteristics and outcomes, is
appropriate. The data from the established workers study suggested that, on the whole, the relatively
new positive measures of job characteristics, appraisals and outcomes were both appropriate and
effective. In addition, these data suggested that positive and negative measures of job characteristics,
perceptions and outcomes were measuring different concepts as opposed to opposite ends of the same
spectra. A combined effects, or multifactorial, approach to work and wellbeing was also shown to be
particularly appropriate. Comparisons between the established workers and starting work group
showed strong similarities, suggesting that models and measures are appropriate for both groups.
Data from the group of new starters showed no significant change in negative outcomes over time.
The relatively short follow-up period and small sample size may both be responsible for this finding.

The new data collection suggests that a process approach to work and wellbeing, comprising job
characteristics, perceptions and outcomes, is appropriate. Within this, a multifactorial approach of
combined effects best describes the associations between work and wellbeing. The data also suggest
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that the extent to which work is good for health depends not only on workers’ exposure levels (ie
their job characteristics), but also on their appraisal of their work. This has important implications
for both interventions and prevention, in that it suggests that changes in both job characteristics
and/or appraisals of work may be associated with changes in wellbeing outcomes.

1.7 Key findings – summary

1.7.1 Literature review
Existing research to date:

• has no clear conceptual background
• often fails to distinguish between the absence of negative effects and the presence of positive ones
• identifies the multifactorial nature of concepts of wellbeing
• largely involves cross-sectional studies
• rarely controls for other influential factors (such as job and individual characteristics)
• has not established a ‘gold standard’ for positive measures of job characteristics or wellbeing
• rarely makes use of positive measures of job characteristics and wellbeing

1.7.2 Secondary analyses
• There are strong, independent associations between positive and negative job characteristics and

wellbeing.
• The nature of these associations varies.
• There are strong associations between change in job characteristics and change in wellbeing over

time.
• Baseline levels of job characteristics have a strong influence over these associations.
• The existing datasets contained relatively few positive measures of job characteristics and

wellbeing.
• A comparative approach is important, as different factors have different associations with

different outcomes.

1.7.3 Individual differences
• Negative coping and attributional behaviours were associated with high levels of depression and

anxiety and low job satisfaction. 
• Positive coping and attributional behaviours were significantly associated with lower levels of

depression and anxiety and high job satisfaction. 

1.7.4 New data collection
• Job characteristics were more strongly associated with appraisals of work than with individual

characteristics.
• Appraisals of work and job characteristics are more strongly associated with outcomes than with

individual characteristics.
• A process approach, involving job characteristics, appraisals and outcomes, is appropriate.
• A similar pattern of associations and findings was observed among established workers and those

starting work.
• A multifactorial, combined-effects approach best describes the association between work and

wellbeing.
• Positive and negative measures assess different concepts rather than opposite ends of the same

spectra.
• Mixed (positive and negative) associations are less common than non-mixed ones.

1.8 Conclusions 

1.8.1 Differences in health and wellbeing as a function of work characteristics
• The literature review, secondary analyses and new data collection all support the conclusion that

health and wellbeing vary as a function of work.
• This is consistent with previous research on adverse job characteristics.
• Similarly, all three point to the multifactorial nature of concepts of job characteristics, perceptions

and wellbeing.
• The nature of the relationships between particular aspects of work and measures of wellbeing

varies.
• The relative importance of different beneficial and negative job characteristics on different

wellbeing measures also varies.
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• This suggests that there are several underlying mechanisms determining the
work–health–wellbeing relationship.

1.8.2 Key individual difference characteristics which affect the work–wellbeing process
• The existing literature is not strong enough to positively identify influential individual difference

characteristics.
• Similarly, the existing databases did not contain sufficient positive measures of job characteristics

or wellbeing to allow positive identification of such characteristics.
• Studies of coping and attributional style show that they have direct effects on health and

wellbeing rather than modifying the effects of job characteristics.
• The new data collection pointed to differences, such as non-work-related stress and potentially

influential individual characteristics.

1.8.3 Gaps in knowledge
• There is no clear conceptual background to much existing work.
• Previous research often fails to distinguish between the absence of negative effects and the

presence of positive ones – i.e. the relative importance of beneficial and negative effects.
• There is no ‘gold standard’ for positive measures of job characteristics or wellbeing.

1.8.4 The extent to which work is good for health
• The extent to which work is good for health is dependent not only on the characteristics of work

and but also on workers’ perceptions.
• A combination of exposure to job characteristics (both the presence of positive features and the

absence of negative ones) and appraisals of these provides a useful measure of a ‘good job’.
• This ‘good job’ measure and the inclusion of coping and attributional styles is a useful predictor

of reported health outcomes.
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2 Literature review

2.1 Introduction
In the last two to three decades there has been a large body of research on work characteristics and
their association with both negative job outcomes, such as stress and dissatisfaction, and with
physical and mental health.3,12,13 Indeed, Cooper14 concludes that the global recession is likely to lead
to even more examples of stress-related illnesses and adverse occupational health outcomes. However,
there has also been a growing awareness and acknowledgment that unemployment is harmful to
physical and mental health, and that work is beneficial and may be an effective way to improve
health and wellbeing.2 There is also a large body of literature describing the well-established
associations between negative psychological states and psychosocial factors, and mortality and health
outcomes,15,16 much of it carried out in an occupational setting.17 More recently, however, research has
focused on the association between positive psychological states, such as positive affect and
happiness, and health,18 though relatively little has been carried out in an occupational setting and/or
using occupational outcomes.

Cooper19 has argued that bringing together research on the negative effects of stress with the positive
psychology of wellbeing20 will improve the emotional capital and wellbeing of people in society. He
states that we must understand what enhances our mental capital as well as what depletes it (see also
Cooper et al.21). There has been considerable discussion at a policy level on the association between
good work and good health (eg the Black report, Working for a healthier tomorrow22). A focus on
good work can also be linked with positive organisational behaviours and also positive organisational
scholarship, which looks at the ways in which employees and organisations flourish.

A recent meta-analytic review concluded that the psychosocial work environment is important for
mental health.23 In addition, longitudinal research has shown that work stressors are an important
source of preventable psychiatric diagnoses in midlife.24 The relatively new focus on positive aspects
of work considers whether the consistent evidence that particular (combinations of) negative job
characteristics are prospective risk factors for common mental disorders23 is mirrored by a positive
impact of positive job characteristics.

Beddington et al.25 have reviewed the Foresight Project on Mental Capital and Wellbeing.26 Mental
capital encompasses cognitive and emotional resources and is a key dimension that predicts how an
individual contributes to society and experiences a high quality of life. In contrast, mental wellbeing
refers to the person’s ability to develop their potential, work productively and creatively and to have
positive relationships with others. The two concepts are intimately linked, a fact which has
contributed to the problems in defining wellbeing. Indeed, the terms ‘wellbeing’, ‘quality of life’, ‘life
satisfaction’ and ‘welfare’ are often used interchangeably. However, it is frequently suggested that
wellbeing is a positive physical, social and mental state and not just an absence of pain, discomfort
and incapacity.27 Despite the frequent distinction between the presence of positive factors and the
absence of negative ones, there is a tendency still to infer one from the other. For example, Waddell &
Burton2 clearly demonstrate that the absence of work is bad but do not provide much evidence about
the positive aspects of different types of work. Similarly, Constable et al.28 suggest that there is a good
consensus about the characteristics which define ‘good jobs’ and then cite factors that are largely
based on the stress literature (eg demands, discretion and support; effort–reward imbalance).
Pickvance29 argues that to achieve wellbeing at work, the same aspects of work that characterise
‘good work’ have to be addressed. This, again, shows that it is important to address the question of
what is a good job, and to do this by examining the work–wellbeing process. Studies of stress at
work have shown that it is important to consider job characteristics, perceptions of stress, coping and
health outcomes (see Mark & Smith30 for a review of this approach). It is argued here that a similar
approach can be used to give an overview of current perspectives on work and its associations with
improved health and wellbeing. Following a review of the literature, it was felt that three main
themes emerged from this material, and these are described below (see also Wadsworth et al.31). This
is, therefore, not an exhaustive account of the area but an initial integration of research that can form
the basis for further work.

2.2 Literature search details

2.2.1 How the literature review was carried out
The following databases were searched between 15 and 25 November 2007:
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• Pubmed
• PsychINFO
• EMBASE
• CINAHL
• OTSeeker
• JSTOR
• Google Scholar
• Nioshtic
• ISI Web of Knowledge
• Scopus.

These search terms were used:

(Work* OR Occupat* OR Employ* OR Job) AND (Good* OR Benefi* OR Positiv* OR
Improv* OR Quality) AND (Health OR well-be* OR Happ* OR Satis* OR Content* OR safe*
OR Culture OR Climate)

Where possible, searches were restricted to the title, English language, publication since 2000, human,
adult subjects and review articles.

2.3 Definitions of key terms
The constitution of the World Health Organization defines health as ‘a state of complete physical,
mental and social well being and not merely the absence of disease or infirmity’; while wellbeing is
defined as ‘the subjective state of being healthy, happy, contented, comfortable and satisfied with
one’s quality of life’ and ‘includes physical, material, social, emotional (‘happiness’), and development
and activity dimensions’.32 Broadly, these are the definitions used in the context of this review. 

In addition to health and wellbeing, safety was originally included in the project title, hence the
search terms used. However, in consultation with IOSH, it was subsequently agreed that this term
should be removed from the project title, and it is therefore not the focus of the sections below. It
should, in fact, be noted that this reflects the relative dearth of literature on positive aspects of work
and safety.

2.4 Literature search results
After removing duplicates, 128 articles were found. The titles were scanned by two reviewers. Each
reviewer identified articles to be obtained in full if, from their titles, they appeared to be about a
positive aspect of work (job characteristic, outcome, measurement, intervention and so on). If this
was not clear from the title, the article was also selected. Where the two reviewers disagreed over a
title, both reviewed their decision and agreement was reached in discussion with the project
management board. In total, 74 articles were selected to be obtained in full.

Of these 74, 11 were not obtained: five were found to be wrongly referenced and/or duplicates
(1–5*); three were conference abstracts only (6–8); two were not in English (9, 10); and one could
not be obtained by the library (11). 

A further six articles (12–17) were identified from those found in the search.

In total, 69 articles were obtained. Of these, 41 were reviewed by two readers and two by one reader
(17, 18). The remaining 26 articles were found to be either relevant but focused entirely on negative
aspects of work (n = 9) (19–27), not relevant (ie not about the relationship between work and health
and wellbeing at all) (n = 14) (28–41), or abstracts only (n = 3) (42–44). It should be noted that very
few of the articles actually proved to be reviews. Given the extensive nature of the existing literature
and knowledge base on the relationship between negative aspects of work and health and wellbeing,
the aim of the literature review was to focus entirely on positive aspects of this relationship, and the
search was designed accordingly. It was therefore felt that including any articles such as these which
had been identified in error would be wholly unrepresentative of the vast existing literature on this
issue and so potentially misleading.

The 43 relevant articles were split into three relevance groups. Again this was done by two reviewers,
with any disagreements resolved as described above. An iterative process was used to consider the
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strength of the evidence in each article. Relevance to the research question was the major factor for
inclusion, with reviews intended to form the primary material, and with the greatest weight given to
systematic reviews. Papers in the most relevant group, therefore, directly addressed a positive aspect
of the relationship between work, health and wellbeing and, as either reviews or methodologically
strong articles, represented the best evidence. In total, 10 (17, 18, 45–52) were allocated to this
group. Those in the moderately relevant group also directly addressed the issue but either were not
review articles or were less methodologically strong. Fourteen articles (14, 53–65) were allocated to
this group. The remaining 19 articles (12, 13, 15, 16, 66–80) were identified as not directly relevant
as they addressed a related but tangential aspect of the relationship between work, health and
wellbeing (for example by looking at the promotion of employment for those being treated for
particular mental health conditions). All 43 articles in their relevance groups are summarised in
Appendix 1. Further summaries focusing on different jobs and work characteristics were not possible
because of the relatively small and limited existing literature.

2.5 Issues covered by the review

2.5.1 The concept of a good job
The title ‘What makes a good job?’ covers a number of different areas. The first was concerned with
the conceptualisation of the topic. Indeed, the answer to the question ‘What makes a good job?’
depends very much on the context (cultural, physical, political, geographical, social, economic and so
on) in which it is asked. Similarly, this question can be interpreted in several ways. For example, it
may consider what is perceived from the outside as a good job – perhaps one with a good salary,
good career prospects and so on. Alternatively, it may reflect the individual’s perceptions of what, for
him or her in his or her current situation, is a good job – perhaps one which suits his or her childcare
arrangements. Indeed, others33 suggest that the focus should be on the family unit rather than the
individual. It has also been observed that the same work characteristics can have different effects
depending on the context and a range of other factors, so the question should, perhaps, be ‘Under
what circumstances does work become beneficial?’

2.5.2 Why is it important to address this question?
There are usually implicit assumptions that a good job is associated with a variety of health outcomes.
Indeed, some suggest that the impact of work extends to many other aspects of life. Researchers have
found that a good job is an important predictor of life satisfaction in most EU countries.34–36 In contrast,
others find that no single aspect of the job is important in itself – rather it is the presence of absence of a
job that is crucial, since unemployment adversely affects life satisfaction.36–38 Other research has examined
associations between job satisfaction and life satisfaction using multivariate analysis, and results suggest
that neither sociodemographic variables nor those for employment setting (such as occupation, working
hours, type of contract) affect subjective life satisfaction to any great extent. Among the most influential
predictors of life satisfaction are job security and intrinsic and extrinsic reward.39 Job satisfaction in
particular has been found to be related to a number of different outcomes outside the work environment.
Job characteristics and work culture can positively or negatively affect work–life balance and overall life
satisfaction as well as wellbeing and health. Other research shows that, as well as acknowledging the
human benefit of addressing employee wellness, it is important to consider effects on work performance.
Much of the evidence reflects performance impairments in those workers who become ‘disengaged’, and
less is known about possible positive effects of increasing engagement.

2.5.3 Work, happiness and unhappiness
The literature consulted for this review does not, generally, seem to have an acknowledged philosophical
background, grounding or standpoint (compare the extensive literature on models or theories of stress).
However, a background is often implicit in what is written (eg any work is better than none; or quality
of work, in particular perception of working conditions, is significant in determining level of job
satisfaction). One exception that examines such issues within a clear framework is the approach of
Warr11,40 to happiness at work. The next section outlines the main features of his approach.

In Work, happiness and unhappiness,11 Warr deconstructs a number of key concepts to make them
more meaningful and measurable. For example, he draws a distinction between two types of
happiness: ‘wellbeing’, which relates to feelings, pleasure and excitement, and ‘self-validation’, which
looks beyond pleasure to concepts of self-realisation and being true to oneself.

In a separately published summary of the book,40 Warr argues that the nature, sources and
consequences of workers’ happiness are becoming defined.41,42 He makes several recommendations for
examining the topic and designing future research: 
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• consider multiple aspects as there are different aspects of happiness – context-free, domain-specific
and facet-specific – which need to be distinguished from each other

• examine a wide range of environmental sources
• look for non-linear patterns as some desirable environmental sources become undesirable at high levels
• look at how such job characteristics should be considered in combination – he suggests that the

combined effect of variables may be interactive and not just additive
• explore mental processes as well as environmental features; these influential mental processes can

be explored in terms of the judgments made when appraising a situation 
• recognise the importance of personal baselines, as people are consistent in their behaviours and

mental processes across time and settings
• acknowledge that unhappiness is essential to happiness; in many settings people can only

experience happiness in the presence of its opposite; one is dependent on the other.

A key contribution is Warr’s ‘vitamin analogy’, which likens positive work environment features to
vitamins: increased vitamin intake is beneficial, but at a certain point greater intake will make no
further difference. Most of the literature in this area fails to include personality. Warr is an exception,
as are Hochwarter & Kiewitz,43 who suggest that positive affectivity is associated with job
satisfaction.

The next section addresses the issue of what the characteristics of good and healthy workplaces and
jobs are and what should be measured to address this issue.

2.5.4 What makes a good and healthy workplace or a good and healthy job, and how can
this be measured?
The literature review identified studies which suggest that there are key elements that must be in place
in an organisation to foster a culture of wellness at work. These included conducive, welcoming and
supportive environments that enable staff to form social networks, but more important is the creation
of trusting relationships and a sense of control over one’s own working practices.44 The authors
conclude that a job should be much more than simply a way of earning a living. It provides identity,
contact and friendship with other people, a way of putting structure in your life and an opportunity
to meet goals and contribute. 

Grawitch et al.45 identify five general categories of healthy workplace practices: 

• work–life balance
• employee growth and development
• health and safety
• recognition
• employee involvement. 

Sauter et al.46 define a healthy workplace as any organisation that ‘maximises the integration of
worker goals for wellbeing and company objectives for profitability and productivity’.

Warr11,40 suggests a list of 12 key characteristics of any job:

• opportunity for personal control
• opportunity for skill use
• externally generated goals
• variety
• environmental clarity
• contact with others
• availability of money
• physical security
• valued social position
• supportive supervision
• career outlook
• equity.

Other researchers have proposed a similar multifactorial approach, although there is often an
emphasis on the absence of negative influences. For example, Hillier et al.44 suggest that factors that
affect wellness in the workplace are many and include, for example, poor working environment (air
quality, noise, crowding, lack of personal space), organisational culture and bullying.
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A problem with much of the research on work and job characteristics is that it is unclear whether it is
the presence of positive characteristics (absence of negative characteristics) that is good, or whether it
is the absence of positive characteristics (presence of negative characteristics) that is bad. To address
this, it is necessary to conduct analyses that consider dose response and compare the effect sizes of the
difference between mid-range categories and the two extremes. In addition, factors seem to be
considered in isolation without adjusting for other confounding job characteristics or individual
factors that may bias perceptions (positive or negative affectivity).

2.5.5 Improving wellness at work and the characteristics of a good job
Some literature starts from the standpoint of how a job can be improved, such as Hillier et al.,44

which is a literature review of ways of improving wellness at work with the aim of improving health,
absenteeism and performance. This body of work seems to assume implicitly that removing (or the
absence of) negative factors is the same as positive factors (though see Warr,11,40 who suggests that ‘it
may be that an absence of the primary environmental characteristics leads to unhappiness, but that
their presence beyond a certain level does not further increase happiness’). In contrast, other research
starts from the premise that an aspect of ‘goodness’ (such as job satisfaction) can be measured and
that some people’s jobs have more of it than others. This seems to assume that some characteristics of
work are associated with ‘goodness’ – though again this can mean the absence of negative factors
and/or the presence of positive factors.

2.5.6 Measures of employee wellbeing
Wellbeing has usually been derived from two general perspectives: the hedonic approach, which focuses
on happiness and defines wellbeing in terms of pleasure attainment and pain avoidance; and the
eudemonic approach, which focuses on meaning and self-realisation and defines wellbeing in terms of
the degree to which a person is fully functioning.44 However, other approaches use the term ‘wellbeing’
to cover wide-ranging outcomes (eg general physical health, general mental health, job satisfaction,
employee morale, stress, motivation, organisational commitment and climate;45 and work-related stress
scores, happiness, physical energy level, disability and pessimism level about personal health47).

Warr11 makes the distinction between two types of happiness:

1. ‘wellbeing’ relates to feelings, pleasure and excitement
2. ‘self-validation’, in which ‘happiness should not only be viewed in terms of pleasure. It also

involves worthwhile activities or a realisation of the self, somehow meeting a standard of
fittingness in relation to what one should be.’

He also discusses the relationship between happiness and unhappiness, starting with an
acknowledgment that unhappiness is essential to happiness: in many settings people can only
experience happiness in the presence of its converse; one is dependent on the other. Similarly, it may
be that an absence of the primary environmental characteristics leads to unhappiness, but that their
presence beyond a certain level does not further increase happiness. Most people have to struggle
through difficult activities of some kind to meet their needs and sustain happiness. This has two
implications for work. Firstly, there is a need to obtain a better understanding of the sources and
nature of ambivalence. Secondly, it is unrealistic to divorce experiences of happiness from task-
orientated activities in a role. Rather than restricting attention to either happiness or performance on
its own, the two should be studied simultaneously.

A wide range of factors have been considered when measuring wellbeing at work. Wellbeing and job
satisfaction (see the next section) often overlap, with job satisfaction being used as a measure of a
good job and employee wellbeing. Differences between the studies in the use of terms, and the
measurement of them, often make it impossible to make any realistic comparisons and draw any firm
conclusions. Distinctions also need to be made between mental health, wellbeing and happiness, and
it is often unclear whether these are used as outcomes or mediating factors.

2.5.7 Job satisfaction
Job satisfaction is often described as a key concept relating to wellbeing at work. Rose47 reviews
evidence showing that job satisfaction is related to staff turnover,48,49 absenteeism and lateness,50,51

trade union involvement,52 levels of stress at the individual level,53 satisfaction with life in general54

and longevity,55 as well as with gender,56,57 general employee wellbeing58 and employee commitment.59

Job satisfaction has been measured in a number of different ways. In some studies (see Krueger et al.60

for a review) job satisfaction was measured using a single item – ‘Overall, how satisfied are you with
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your job?’ – with responses being split into a dichotomous variable – ‘satisfied’ (covering ‘very
satisfied’ and ‘satisfied’) or ‘not satisfied’ (covering ‘not sure’, ‘dissatisfied’ and ‘very dissatisfied’). In
contrast, the Work Psychology Unit (WPU) argues that a 15-item composite measure of job
satisfaction produces a more reliable and valid summary score than a single item. A four-item
composite (total pay, job security, the work itself and hours worked), which was developed later, has
shown high levels of correlation with the 15-item version, and this has been used in recent studies.47

Other studies argue that many dimensions need to be assessed. For example, Krueger et al.60 found 12
principal factors were associated with job satisfaction. These were:

• belief the organisation carries out its mission statement
• good communication
• being asked infrequently to do excessive amounts of work
• good decision latitude
• being satisfied with pay level
• being satisfied with recognition by the organisation of employee contributions
• being female
• good role clarity
• being satisfied that the organisation keeps the employee informed
• good teamwork
• being given enough time to get the job done
• good organisation–staff relations. 

Their measure of job satisfaction also included: 

• good decision authority
• satisfaction with patient or resident care
• good social support from supervisors
• hours per week spent on job-related activities
• job classification
• support by the organisation for training and development. 

Job satisfaction has also been found to be strongly associated with reward. Overall, people who
perceive their work as being both intrinsically and extrinsically rewarding have higher levels of job
satisfaction than those who do not. In a study by Wallace et al.,39 intrinsic rewards positively
influenced job satisfaction in Western Europe to a greater extent than extrinsic rewards. In their
model, having an interesting job, financial rewards and career opportunities were associated with
people feeling more satisfied with their work. The strongest influence was having an interesting job
(coefficient of 0.29). The analyses conclude that quality of work, whether in the form of employment
setting or perceived working conditions, plays a significant role in determining levels of job
satisfaction. Generally, perceptions of working conditions are the most influential. Other research
uses other factors as proxy measures of reward. For example, several studies use intention to leave
one’s current employment as a measure of job dissatisfaction without really investigating reasons for
this intention (which may be, for example, career progression rather than dissatisfaction).

Rose47 also suggests that job satisfaction should also cover extrinsic factors, such as employment
contract, skill and finance, and thus be distinct from work satisfaction, which is related to intrinsic
factors, such as employee involvement, empowerment and self-actualisation. Rose47 found that job
satisfaction appears to be influenced by five different factors: 

• the terms and conditions of the employment contract
• hours of work
• financial rewards
• the work situation
• employees’ work orientations and career aims. 

There was little evidence that variables bearing on the socio-psychological environment of a job exert
the primary influence on job satisfaction scores. It was also argued that job satisfaction is complex,
usually measured by satisfaction with a range of aspects of the job – such as with rewards or working
hours. In conclusion, it is clear that job satisfaction is a multidimensional construct. However, it is
not possible to know which definition people are using when completing the questionnaire. It
therefore seems important to measure a range of constructs and other factors which are likely to be
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associated with job satisfaction. This research suggests that this is an ideal area to examine combined
effects. In addition, while there are some commonalities, some predictors of job satisfaction seem to
be organisation- and context-specific60 and, although multi-factorial approaches examine many
aspects, they do not consider them in combination. Warr11 also discusses how job characteristics
should be considered in combination and he suggests that the combined effect of variables may be
interactive and not just additive. 

2.5.8 Problems with the concepts of job satisfaction and happiness
The term ‘satisfaction’ is related semantically to the word ‘satisfactory’, which implies that things are
as good as they can be while not being exceptionally outstanding. If someone said that they were
‘satisfied’ after a meal, it would imply that they were as full as they would like or expect to be. Job
satisfaction might therefore be interpreted as having a job which is acceptable, but in the literature a
more positive interpretation is normally implied.  Where job satisfaction is used to imply happiness,
confusion can therefore arise. The term ‘satisfaction’ in itself embodies a relational disposition
between expectation and outcome. Happiness is a simpler, single directional construct. One may not
feel a definite state of happiness at work, but at the same time the fact that one is earning a living
may make one very satisfied. Considering these two terms as interchangeable therefore has the
potential to cause a great deal of confusion.

Where job satisfaction is used as an outcome variable, the danger is that only half of the picture is
considered. The research reviewed is all focused on what people actually experience but this is never
compared with what they expect to experience, which ties into a wider social and cultural context. If
people accept and expect their job to be hard work (eg miners), then they may be entirely satisfied in
conditions which other workers would simply not accept. Without tackling the essential definition of
‘job satisfaction’, it is therefore perhaps unsurprising that most of the studies fail to develop this topic. 

Other areas of research may also fail to reflect what actually occurs. For example, the title of Warr’s40

article, ‘Searching for happiness at work’, may also be misleading. Do people search for happiness at
work? Most likely not. It is more probable that they search for a working situation which is as good
as it can be when all things are considered. And it’s the ‘all things considered’ which have been
frequently overlooked in the papers reviewed for this study.

2.5.9 Quality of working life
The literature review shows that quality of working life is a multi-dimensional concept. When
considering quality of working life, it is necessary to consider features such as policies and
procedures, leadership style, operations, and other general contextual factors of the setting. Research
needs to consider a range of job characteristics and staff perceptions.60 Studies investigating quality of
working life have used a variety of different measures. For example, Wallace et al.39 used three
dimensions: working conditions, overall satisfaction with work, and perceptions of work–life balance.
Other research61 has used the World Health Organization Quality of Life questionnaire (brief
version), which has four dimensions: physical health (eg pain, energy, sleep and mobility),
psychological wellbeing (eg positive feelings, self-esteem and body image), social relationships (eg
personal relations, sex and social support) and the environment (eg physical safety, transport, home
environment and access to health and social care). These measures of quality of working life often
include both risk factors that may lead to impairments, and outcome measures. The variation in
measures across studies makes it difficult to provide an integrated overview of the area. The implicit
assumption is often that profitable, productive workplaces are those in which attention is given to the
quality of life of employees while they are at work.44 Evaluations of this are, however, generally
lacking, as is the specific form that possible interventions might take.  

2.5.10 Mediating and moderating effects 
Research suggests that the link between potentially beneficial workplace practices and employee and
organisational outcomes is contingent on the effectiveness of communication in the organisation and
the alignment of the practices with the organisational context. Results suggest a direct pathway from
healthy workplace practices to organisational improvements and also an indirect pathway from
healthy workplace practices to organisational improvements through employee wellbeing.45 Other
analyses have shown that the relationship between working conditions and life satisfaction is strongly
mediated by job satisfaction. Working conditions influence job satisfaction, which in turn influences
life satisfaction.39 However, job satisfaction is a complex concept and, while it is assumed that having
a good job leads to job satisfaction, this is not necessarily the case. People can be satisfied with their
jobs because they have views other then those merely related to the content of the work itself. Various
external components can also compensate for the lack of job quality.39
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2.5.11 Other observations during the review process
One strong impression from the literature is that it tends to be focused on specific issues and often
ignores factors that may be crucial in the bigger picture (eg the fact that, in Western Europe and the
US at least, most people have chosen the jobs they are in is largely ignored). The overriding
impression from the literature is that, however ‘goodness’ is measured, it is multifactorial.60 It is,
therefore, virtually impossible to measure everything that may be important, and most of the work
acknowledges some of its own gaps. However, very few, if any, studies look at the combined effects of
different factors or control for possible confounding influences. Quite often, single outcome measures
have been used in these papers, such as job satisfaction, quality of work life and so on (though see
Krueger et al.60 and Grawitch et al.,45 which use and compare more than one measure). It is often not
clear whether any one of these measures is more appropriate or meaningful than any other. 

Although issues of reward do come up, the concept of work as essential to having enough resources
to participate in (Western European) society at a basic level, eg access to decent housing (as opposed
to social standing on the basis of job title), is not really touched on (except by Waddell & Burton2).
This comes back to the issue of working per se being better than not working (so here things like the
level of the minimum wage and problems with loss of benefits are important), and the question of
what makes one job ‘better’ than another once someone is working and earning enough to participate
in society. Indeed, using Warr’s11 terminology, it is possible to suggest that a large part of the negative
effects of unemployment reflect poor self-validation rather than low happiness.

Certain themes or characteristics associated with job satisfaction and/or wellbeing and/or quality of
work life do come up more than once: 

• good organisation–employee communication45,60,62

• decision latitude, autonomy and control11,60,62–64

• low stress45,47,62

• working hours – particularly distribution and pattern33,47

• recognition and fairness11,60,62

• social support.11,63

None of the work looks at job characteristics and ‘goodness’ from a ‘dose–response’ perspective
(though see Warr11 for the necessity of adopting such an approach). 

Perhaps not surprisingly, organisational improvements receive more attention than employee
wellbeing. There is some evidence that there is a bidirectional relationship between them;
organisational improvements may lead to a better working environment, and in addition a happier
workforce may work more efficiently and thus improve the performance of the organisation. 

Many papers focus on one occupational group only, making generalisations difficult, but they are
often supportive of general themes which emerge.63,64 Similarly, there is little attempt to examine these
issues at different stages of a person’s career – looking back at a career may give a different
perspective than that produced by most of the published research, which focuses on people’s
perceptions of their current job.

There are a number of covariates which need to be considered in studies of this type: 

• earnings
• job demands
• gender
• job conditions
• job flexibility
• how good a fit work hours are with personal commitments
• flexibility of work hours
• reasons for working a given schedule.

Most research focuses on the individual, but most employees live in dyads. Therefore, the couple
should be the unit of analysis. In addition, most studies consider only direct effects and ignore
possible moderating or mediating effects.33

There are several factors which have been identified in the studies reviewed here (and in other studies)
showing associations between demographics and individual differences and health outcomes. It is,
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therefore, crucial that any research should try to control for the effects of these variables or at least
adjust for their effects. The papers reviewed provided little evidence that appropriate adjustment of
confounding effects had been carried out.

2.6 Positive affect literature
There is also a large body of literature describing the well-established associations between negative
psychological states and psychosocial factors, and mortality and health outcomes.15,16 More recently,
however, research has focused on the association between positive psychological states, such as
positive affect and happiness, and health.18 This area was not covered by the formal literature review,
but is described briefly below.

In the short term, positive affect has been associated with lower salivary cortisol, heart rate,
fibrinogen stress responses65 and blood pressure,66 as well as other potentially protective biological
responses.67–71 In the longer term, positive affect has been shown to predict disability, stroke and
mortality.72–74

There is also some evidence that positive affect is associated with the psychosocial factors already
shown to have well-established links with health and mortality. Social support and larger social
networks, for example, have been associated with improved health and wellbeing,75,76 and recent
work has shown strong associations between positive affect and social connectedness and satisfaction
with social relationships.77–81 Similarly, there is clear evidence of a relationship between socio-
economic status and mortality and illness.82,83 In this case, though, the results of work considering
positive affect and socio-economic status have been mixed,65,77,84,85 with some studies suggesting an
association and others finding none.

Much of the research into negative factors has been carried out in an occupational setting, often with
occupational as well as health outcomes.17 To date, however, relatively little of the positive affect
research has been carried out in an occupational setting and/or using occupational outcomes.
Research considering positive affect and factors such as stress and coping, for example, has tended to
focus instead on the role of positive affect in personal resilience in relation to health outcomes.85–88

Furthermore, with the exception of some longitudinal studies,72–74 relatively little of the positive affect
research controls for negative affect. This is an important omission, making it impossible to tell
whether associations between positive affect and morbidity and mortality are in fact simply
reflections of the well-established associations between negative psychological states and psycho-
social factors and illness. However, if positive affect is associated with health independently of
negative affect, then this work would add explanatory power to our existing understanding of the
relationships between psychological states and mental and physical wellbeing. Very recent research is
beginning to address this area. Burgdorf & Panskepp89 have shown distinct neurobiological substrates
for positive and negative affect. In addition, Steptoe et al.,90 hypothesising that positive affect is
protective because it is part of a larger cluster of favourable psychosocial attributes, have considered
associations between positive affect and a range of factors while controlling for negative affect, and
vice versa.

2.7 Discussion
Many of the articles in this area identify key factors associated with a ‘good’ job or workplace and/or
present measures of (work-related) wellbeing. The emphasis of both these strands of work is often on
the multifactorial or multifaceted nature of both wellbeing and positive job characteristics. The
overriding impression obtained from this material is that, however ‘goodness’ is measured, it is
multifactorial. However, the present authors also felt that much of the work actually focuses on
specific issues and often ignores factors that may be crucial in the bigger picture. It is, of course,
virtually impossible to measure everything that may be important, and most of the work
acknowledges some of its own gaps. However, very few studies look at the combined effects of
different factors. Quite often single outcome measures, such as job satisfaction, quality of work life
and so on, have been used, and it is often not clear whether any one of these measures is more
appropriate or meaningful than any other. 

Although issues of reward do come up, the concept of work as being essential to having enough
resources to participate in (Western European) society is not really touched on. This comes back to
the issue of working being per se better than not working (and so here things like minimum wage and
loss of benefits are important); only once working and earning enough to participate in society does
one ask what makes one job ‘better’ than another. Indeed, using Warr’s11 terminology, it is possible to
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suggest that a large part of the negative effects of unemployment reflect poor self-validation rather
than low happiness.

Certain themes or characteristics associated with job satisfaction and/or wellbeing and/or quality of
work life do come up quite frequently but none of the research looks at job characteristics and
‘goodness’ from a ‘dose–response’ perspective. Such an approach would also address the issue of
whether the absence of negative job characteristics is equivalent to the presence of positive ones.
Many papers focus on one occupational group only, making generalisations difficult, but they are
often supportive of general themes which emerge. Similarly, there is little attempt to examine these
issues at different stages of a person’s career; looking back at a career may give a different perspective
from that produced by most of the published research, which focuses on perceptions of someone’s
current job. There are a number of covariates which need to be considered in studies of this type.
Most research focuses on the individual but most employees do not live alone, so perhaps the
household or family should be the unit of analysis. In addition, most only consider direct effects and
ignore possible moderating or mediating effects.

Similarly, there are several factors which have been identified in the studies reviewed here (and in
other studies) showing associations between demographics and individual differences and health
outcomes. It is, therefore, crucial that any research should try to control for the effects of these
variables or at least adjust for their effects. The papers reviewed provided little evidence that
appropriate adjustment of confounding effects had been carried out. Most of the literature in this
area, for example, fails to include personality. In addition, factors seem to be considered in isolation
without adjusting for other confounding job characteristics or individual factors that may bias
perceptions (positive/negative affectivity).

Job satisfaction may be interpreted as having a job which is ‘acceptable’, but in the literature, a more
positive interpretation is normally implied. Where job satisfaction is used to imply happiness,
confusion can therefore arise. The term ‘satisfaction’ in itself embodies a relational disposition
between expectation and outcome. Job satisfaction is a complex concept and, while it is assumed that
having a good job leads to job satisfaction, this is not necessarily the case. People can be satisfied
with their jobs because they have views other then those merely related to the content of the work
itself. Various external components can also compensate for the lack of job quality. Happiness is a
simpler, single directional construct. One might not feel as if one is in a definite state of happiness at
work, but at the same time the fact that one is earning a living may make one very satisfied.
Considering these two terms as interchangeable therefore has the potential to cause a great deal of
confusion. Where job satisfaction is used as an outcome variable, the danger is that only half the
picture is considered. The research reviewed is all focused on what people actually experience, but
this is never compared with what they expect to experience, which ties into a wider social and
cultural context. If people accept and expect their job to be hard work, then they may be entirely
satisfied in conditions which other workers would simply not accept. Without tackling the essential
definition of ‘job satisfaction’, it is therefore perhaps unsurprising that most of the studies fail to
develop this topic. 

Other areas of research may also fail to reflect what actually occurs. Relatively little of the work has
a clear philosophical background or grounding, and much of it fails to consider the wide range of
other potentially influential factors. In this respect at least, there are similarities with the also
relatively new area of positive affect, in which, with the exception of some longitudinal studies, there
is relatively little control for negative affect. This makes it impossible to tell whether associations
between positive affect and morbidity and mortality are in fact simply reflections of the well-
established associations between negative psychological states and psychosocial factors and illness.
However, if positive affect is associated with health independently of negative affect, then this work
would add explanatory power to our existing understanding of the relationships between
psychological states and mental and physical wellbeing. Most of the literature reviewed has been
concerned with subjective reports of health outcomes. Further research must examine objectively
confirmed health and safety outcomes. However, it is now apparent that reduced wellbeing, as
indicated by mental health problems, is a major risk factor for chronic disease and any effects of the
job and workplace on wellbeing are likely to lead to a greater risk of subsequent health problems.

2.8 Conclusions
Despite its current limitations, the concept of a ‘good’ job clearly has the potential to make as influential
a contribution as its negative counterpart. At present, however, our understanding of what makes a
good job, and how we should conceptualise, study, and help workplaces provide it, is incomplete. 
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The next section describes secondary analyses of existing databases that were carried out to address
the issues of the presence or absence of positive vs negative job characteristics, appraisals and
outcomes.
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3 Secondary analyses

3.1 Background to the secondary analyses
In the last two to three decades there has been a large body of research on work characteristics and
their association with both negative job outcomes, such as stress and dissatisfaction, and with
physical and mental ill health.3,12,13 However, more recently, there has been a growing awareness and
acknowledgment that unemployment is harmful to physical and mental health, and that work is
beneficial and may be an effective way to improve health and wellbeing.2

The literature review of the existing research considering work and health and wellbeing identified
several gaps in the existing literature. In particular, previous research has often failed to distinguish
between the absence of negative effects and the presence of positive ones, has largely involved cross-
sectional studies, and has rarely controlled for other potentially influential factors (such as job and
individual characteristics). These conclusions from the literature review, identifying gaps in
knowledge, contributed to the development of the secondary analyses, during which it was possible to
give some preliminary consideration to presence or absence of negative and positive effects and
changes over time. In both cases, other potentially influential factors were included in the analyses.

3.2 Presence or absence
A significant proportion of the existing literature focuses on how work can be improved.44 The
implicit assumption behind some of this work seems to be that the absence or removal of negative
factors is the same as the presence or addition of positive factors. Warr’s work11,40 is a notable
exception to this, suggesting that ‘an absence of the primary environmental characteristics leads to
unhappiness, but [that] their presence beyond a certain level does not further increase happiness’.
Similarly, another significant body of work considers that a job’s ‘goodness’ is multifactorial,60 and
that various aspects of this goodness (such as job satisfaction) can be measured,45 with some jobs
having more of it than others. Here the implicit assumption seems to be that some work
characteristics are associated with ‘goodness’. However, again, this can mean the absence of negative
factors and/or the presence of positive factors. 

From the existing literature, it was not possible to determine whether the absence of negative work
factors is in fact the same as the presence of positive ones. So, a set of secondary analyses of existing
datasets was planned to consider this issue. Specifically, the analyses were designed to assess whether
associations between a range of dependent (or outcome) and independent (or predictor) variables
represented the presence or absence of the independent (predictor) variable. For example, does an
association between anxiety and job demand reflect:

• high job demand associated with high anxiety?
• low job demand associated with low anxiety?
• both of these?

3.3 Changes over time
A corollary of the assumption that particular work characteristics are associated with particular work
outcomes is that changes in those characteristics should produce corresponding changes in those
outcomes. Most of the work in this area, however, is cross-sectional60 and so it is not able to consider
changes over time. This also means that very little of the existing work is able to look at causation or
underlying mechanisms. During the Bristol Stress and Health Study,3 however, a group of respondents
were followed up about a year after the original survey. A second set of secondary analyses was
therefore planned using this dataset. These analyses were designed to assess whether changes in the
independent variables between the two time points were associated with corresponding changes in the
dependent variables.

3.4 Other influences
It is also clear from many studies3,5,91,92 that a wide range of other demographic and occupational
characteristics also influence wellbeing and health. It was therefore important that all the secondary
analyses controlled for these potentially confounding factors, so that independent associations
between the variables of interest could be considered. This methodological feature is especially
important when considering samples that are not necessarily representative of the general working
population.
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3.5 Methods

3.5.1 Presence or absence

Datasets
Most of the analyses were carried out in the combined dataset of the Bristol and Cardiff Community
Studies,3,91,92 which comprised 8,755 workers. Additional analyses were carried out in the Culture,
Advice and Performance study dataset93 (2,246 workers) and the Nursing Study dataset1 (870
workers). Detailed information on these samples are given in the original articles. 

Variables of interest
The variables of interest for the analyses focusing on presence or absence included both positive and
negative dependent (or outcome) variables and independent (or predictor) variables. 

Negative dependent variables covered mental health (anxiety, depression and psychological distress),
physical health (general health in the last year and work-related illness) and work (stress,
dissatisfaction and not enjoying the job). Positive dependent variables covered work only (satisfaction
and enjoying the job). 

Similarly, negative independent variables covered job characteristics (job demand, extrinsic effort and
intrinsic effort) and job perceptions (stress), while positive independent variables covered job
characteristics (social support, control and reward). In addition, other independent variables included

Table 1
Independent (or
predictor) variables
used in the
presence or
absence analyses
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Variable Description Mean SD Min Max

Negative – job characteristics

Job demand
Job Content Questionnaire, score 0–100,
high score = high demand

55.75 23.10 0 100

Extrinsic effort
Effort–Reward Imbalance, score 0–100,
high score = high effort

21.99 20.51 0 100

Intrinsic effort
Effort–Reward Imbalance, score 0–100,
high score = high effort

45.44 21.66 0 100

Negative – job perceptions

Perceived stress
Single item, five points scored 0 (not at all)
to 4 (extremely stressful)

1.75 0.93 0 4

Positive – job characteristics

Social support
Job Content Questionnaire, score 0–100,
high score = high support

64.93 26.34 0 100

Control
Job Content Questionnaire, score 0–100,
high score = high control

58.94 19.50 0 100

Reward
Effort–Reward Imbalance, score 0–100,
high score = low reward

14.21 17.48 0 100

Other – coping

Positive
attribution style*

Attributional style questionnaire, score 1–7,
high score = high positive attributional style

4.85 0.70 2 7

Negative
attribution style*

Attributional style questionnaire, score 1–7,
high score = high negative attributional style

3.99 0.69 1.5 7

Problem-focused
coping*

Ways of Coping Checklist, score 0–3
high score = high problem-focused coping

1.16 0.33 0 2.5

Emotion-focused
coping*

Ways of Coping Checklist, score 0–3
high score = high emotion-focused coping

1.01 0.40 0 2.5

* Variables in Nurses study only



measures of coping. All the independent variables except perceived stress were used in two forms:
tertiles and quintiles. Perceived stress was used in its original (five-point) form, and was categorised
into three groups: not at all and mildly stressful; moderately stressful; very and extremely stressful.
Categorising the variables in this way made it possible to compare those with low or high levels of a
particular measure, such as job demand, with those in the middle. 

All the variables of interest are defined and summarised in detail in Tables 1 and 2.

Analyses
Analyses focused first on considering associations between negative dependent and independent
factors, next on associations between positive dependent and independent factors, and finally on
other combinations of positive, negative and other factors. 

Table 2
Dependent (or
outcome) variables
used in the
presence or
absence analyses
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Variable Description
Score

Above cut-
point

Mean SD Min Max n %

Negative – mental health

Anxiety
HADS, score 0–21, clinical cut-point 11 
or more

6.84 4.01 0 21 1576 18

Depression
HADS, score 0–21, clinical cut-point 11 
or more

3.73 3.18 0 21 310 4

Psychological
distress

GHQ, score 0–12, clinical cut-point 5 or
more

2.73 3.45 0 12 2128 25

Negative – physical health

General health
in the last year

Single five-point item scored 0 (very 
good) to 4 (very bad), cut-point 3 or 
more (bad or very bad)

0.96 0.82 0 4 330 4

Work-related
illness

Single item dichotomy, illness caused or
made worse by work in the last year

n/a 1714 20

Negative – job outcomes

Negative job
satisfaction

Seven four-point items scored 0 (very
satisfied) to 3 (very dissatisfied), each
recoded so 1 indicated dissatisfied or 
very dissatisfied, summed. Cut-point
dissatisfied on 4 or more items

1.78 1.86 0 7 1661 19

Negative job
enjoyment*

Single five-point item scored 1 (really
don’t enjoy) to 5 (really do enjoy), cut-
point 2 or less (don’t or really don’t)

3.68 1.15 1 5 341 16

Perceived stress
Single five-point item scored 0 (not at all)
to 4 (extremely stressful), cut-point 3 or
more (very or extremely)

1.75 0.93 0 4 1669 19

Positive – job outcomes

Positive job
satisfaction

Seven four-point items scored 0 (very
satisfied) to 3 (very dissatisfied), each
recoded so 1 indicated satisfied or very
satisfied, summed. Cut-point satisfied on
7 items

5.09 1.89 0 7 2665 31

Positive job
enjoyment*

Single five-point item scored 1 (really
don’t enjoy) to 5 (really do enjoy), cut-
point 4 or more (do or really do)

3.68 1.15 1 5 1377 62



Logistic regression analyses were used to consider the association between the dependent and
independent variables of interest. These were carried out in two stages. First, univariate associations
between the dependent and independent variables were assessed; and second, these analyses were
repeated including demographic (sex, age, marital status, education and income), occupational (social
class, full-time or part-time) and job characteristics (all other positive and negative job
characteristics). This allowed the association between the dependent and independent variables of
interest to be considered independently of these potentially confounding factors. Only the results of
the second stage analyses are presented here.

3.5.2 Changes over time
Analyses were carried out among the 1,790 workers who completed the Bristol Stress and Health
Study3 questionnaires at times 1 and 2. 

Variables of interest
The analyses presented in this report focused on the association between one independent variable
(extrinsic effort, ie situational factors which make work more demanding) and one dependent
variable (psychological distress). Again, these variables are summarised and defined in Appendix 2
(Table 26). This is used as an example set of analyses. Similar models were run for other associations
and the pattern of results was very similar.

Analyses
Spearman’s rho was used to consider correlations between measures of extrinsic effort and
psychological distress at times 1 and 2, and paired sample t-tests were used to assess changes in
extrinsic effort and psychological distress scores over time. Logistic regression analyses were used
to consider the association between changes in extrinsic effort and changes in psychological distress
between the two time points. These analyses were carried out in two stages. First, associations
between the dependent and independent variables were assessed using models which also including
demographic (sex, age, marital status, education and income), occupational (social class, full-time
or part-time) and job characteristics (all other positive and negative job characteristics). Second,
these models were repeated including the extrinsic effort score from time 1. This allowed
consideration of the effect of the baseline measure of extrinsic effort. The results of both stages are
presented below.

3.6 Results

3.6.1 Presence or absence – summary

Negative dependent and independent variables
Of the 28 associations between a negative dependent (outcome) and a negative independent
(predictor) variable, six (21 per cent) were not significant after controlling for the potentially
confounding factors. The remaining analyses fell into two distinct categories: 

• dose–response association: n = 12 (55 per cent, or 43 per cent of all 28 associations considered) –
this implies a comparable impact for both the presence and absence of the independent variable

• presence effect: n = 10 (45 per cent, or 36 per cent of all 28 associations considered) – this implies
a significantly greater impact for the presence (rather than the absence) of the independent
variable.

Positive dependent and independent variables
Only six associations were between a positive dependent and a positive independent variable. All
were significant after controlling for the potentially confounding factors:

• dose–response: n = 4 (67 per cent)
• presence: n = 1 (17 per cent)
• absence: n = 1 (17 per cent) – this implies a significantly greater impact for the absence (rather

than the presence) of the independent variable.

Other combinations of dependent and independent variables
The remaining 46 associations were between other combinations of variables: 

• negative dependent variables and positive independent variables: n = 24 (5 no association; 17
dose–response; 2 presence)
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• negative dependent variables and other independent variables: n = 16 (10 no association; 5
dose–response; 1 other)

• positive dependent variables and negative independent variables: n = 6 (5 no association; 1
presence).

The complete set of analyses is summarised in Appendix 2 (Table 27). Detailed examples of the
associations between negative dependent and independent variables, and between positive dependent
and independent variables, are presented below. Analyses from other combinations of dependent and
independent variables are detailed in Appendix 2.

3.6.2 Examples: negative dependent and independent variables

No association
An example of no significant association after controlling for the potentially confounding factors is
job demand and clinical anxiety. At the univariate level (ie before controlling for the effect of the
potentially confounding factors), job demand was strongly associated with clinical anxiety: those with
high levels of job demand (in the top third) were over one and a half times as likely as those with
moderate levels of job demand (in the middle third) to meet the clinical cut-off point for anxiety;
while those with low levels of job demand (in the bottom third) were about two-thirds as likely as
those with moderate levels of job demand to meet this clinical cut-off point (p < 0.0001). However,
there was no significant difference between these three groups after controlling for the effect of the
potentially confounding factors, suggesting that the association between job demand and anxiety was
explained by these other factors. These analyses are shown in Appendix 2 (Table 28).

Similar results were found for depression and job demand; psychological distress and job demand;
negative job satisfaction and both extrinsic and intrinsic effort; and negative job enjoyment and job
demand.

Dose–response
The analyses for stress and depression show a clear example of a dose–response relationship. After
controlling for the potentially confounding factors, stress was strongly independently associated with
depression (p = 0.004). In fact, those in the high stress group were almost half as likely again as those
in the middle group to meet the clinical cut-off point for depression, while those in the middle group
were about half as likely again as those in the low stress group to meet this clinical cut-off point. This
suggests that the likelihood of being depressed is greater as the level of stress increases. Comparison
of the sizes of the presence and absence effects (that is comparisons between the effect sizes for high
stress (ie the presence of stress) and for low stress (ie the absence of stress)) showed that they were
equal, indicating a dose–response relationship. This is illustrated in Figure 1, which shows clear,
equal-sized ‘steps’ in the increase in likelihood of clinical depression associated with low, middle, and
high stress. The differences between the presence of stress (shown in pale grey) and the absence of
stress (shown in dark grey) and the middle (shown in black) are equal. (These analyses are described
and presented in full in Appendix 2, Tables 29 and 30).

A similar pattern of results was found for most of the analyses, including:

• depression and intrinsic effort
• psychological distress and extrinsic effort
• general health and intrinsic effort
• work-related illness and job demand, extrinsic effort and intrinsic effort
• negative job satisfaction and stress
• negative job enjoyment and both intrinsic and extrinsic effort
• stress and both extrinsic and intrinsic effort (see Appendix 2).

These analyses suggest that a little under half of the significant associations between negative
dependent and independent factors reflected both a presence and an absence effect.

Presence effect
The association between intrinsic effort (personal factors such as motivation and commitment to
work) and psychological distress is presented as an example of a presence effect. Again, the analyses
showed a strong independent association between intrinsic effort and psychological distress 
(p < 0.0001). In this case, however, comparing the effects of high (presence of) and low (absence of)
intrinsic effort showed that those in the high intrinsic effort group were over twice as likely as those

What is a good job? The relationship between work/working and improved health and wellbeing  31



in the middle group to be distressed, while those in the middle group were about two-thirds as likely
again as those in the low intrinsic effort group to be distressed. The presence effect size was
significantly greater than the absence effect size (p = 0.01). This is illustrated in Figure 2, with the
analyses presented in Appendix 2 (Tables 31 and 32). Here, therefore, the presence effect (ie the
difference between dark grey and black) is larger than the absence effect (ie the difference between
pale grey and black).

Figure 1 
Example of a
dose–response
association: stress
and depression

Figure 2 
Example of a
presence effect:
intrinsic effort and
psychological
distress
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A similar pattern of results was found for:

• anxiety and extrinsic effort, intrinsic effort and stress
• depression and extrinsic effort
• psychological distress and stress
• general health and both job demand and extrinsic effort
• negative job satisfaction and job demand
• stress and job demand (see Appendix 2).

Half of the presence effect results were similar to the example, in that they showed a significant
difference between the middle and both low (absence) and high (presence) levels, with the presence
effect being significantly greater than the absence effect. However, in some cases the presence effect
reflected no significant difference between the middle and low (absence) levels. These included job
demand and both stress and negative job satisfaction; and extrinsic effort and anxiety (see Appendix
2, Table 33), depression and general health. 

These analyses suggest that a little over half of the associations between negative dependent and
independent variables reflected a presence effect. In addition, these split about equally into two
groups: those where the presence effect was greater than the (also significant) absence effect; and
those where the presence effect was significant and the absence effect was not.

3.6.3 Positive dependent and independent variables

Dose–response
Most of the associations between positive dependent and independent variables followed the
dose–response type pattern described above. Such associations were found between positive job
enjoyment and both social support and reward; and between positive job satisfaction and control (see
Appendix 2).

Presence effect
The only presence effect found between positive dependent and independent variables was between
positive job satisfaction and reward.

Absence effect
The only association which showed an absence effect was that between positive job satisfaction and
social support. Again, the analyses showed a strong independent association between positive job
satisfaction and social support (p < 0.0001). Comparing high and low social support (in quintiles)
showed that those in the very high social support group were over twice as likely as those in the
middle group to report positive job satisfaction, but that those in the middle group were just over
three and a half times as likely as those in the very low social support group to report positive job
satisfaction. The effect of the absence of social support, therefore, was greater than the effect of the
presence of social support (p < 0.02). This is illustrated in Figure 3, and shown in Appendix 2 (Tables
34 and 35), where the absence effect (ie the difference between palest and medium grey) is greatest.

3.6.4 Changes over time
Time 1 and time 2 scores for both extrinsic effort and psychological distress were highly correlated 
(r = 0.59, p < 0.0001 and r = 0.50, p < 0.0001 respectively). Extrinsic effort scores were significantly
lower at time 2 (t = 2.20, 1669 df (23.18 (sd = 20.92) compared with 22.19 (sd = 19.73), p = 0.03), as
were psychological distress scores (t = 3.29, 1733 df (2.67 (sd = 3.42) compared with 2.40 (sd = 3.25),
p = 0.001)). Changes over time in both variables are summarised in Appendix 2 (Table 36).

The associations between changes in extrinsic effort and changes in psychological distress are
summarised in Appendix 2 (Table 36). These suggest strong associations between the variables.
However, they also show a significant effect of baseline extrinsic effort scores, and after this baseline
score was included in the analyses only three associations remained significant. This suggests that the
associations between changes in extrinsic effort and changes in psychological distress over time are
largely explained by baseline levels of extrinsic effort.

3.7 Discussion
Negative job characteristics were strongly associated with negative outcome measures, and these
associations were independent of other potentially confounding factors. However, the analyses also
show that in a little over half of the cases considered here this reflected a dose–response type effect,
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while in a little under half of the cases it reflected primarily a larger presence effect. Furthermore,
consideration of just the presence effects showed that they also fell into two equal groups: one with a
smaller but still significant absence effect, and one with no significant absence effect. 

Positive job characteristics were also strongly and independently associated with the positive outcome
measures. However, here most of the associations suggested dose–response type effects. 

There were considerably fewer significant associations between other combinations of dependent and
independent variables, and of those that were significant, the great majority were of the
dose–response type.

These findings showing strong independent associations between negative job characteristics and
negative outcome measures are consistent with the literature. However, they also extend existing
work in several ways. First, they show similar strong independent associations between positive job
characteristics and positive outcome measures, but relatively fewer between other combinations of
outcome and predictor variable. Second, they suggest that these associations can reflect either an
equal presence and absence effect (a dose–response association) or a presence effect, with very few
absence or other type effects. And third, they point to the possibility that presence effects may be
more common among associations between negative job characteristics and negative outcome
measures. These three suggestions all require further exploration and research, particularly because of
the relative lack of positive measures in the datasets. 

When changes over time were considered, the analyses also showed strong, independent associations
between the example factors (extrinsic effort and psychological distress). This suggested that changes
in extrinsic effort over time (either improvements or deteriorations) were associated with
corresponding changes in psychological distress. However, levels of extrinsic effort (and, indeed,
psychological distress) at times 1 and 2 were highly correlated. In addition, many of the associations
between changes in extrinsic effort and changes in psychological distress were explained by including
baseline (or time 1) extrinsic effort scores in the models. This suggests that prior experience at work
may be influential and that confounding factors involving these kinds of ‘baggage’ may be difficult to
tease apart. 

34 Smith, Wadsworth, Chaplin, Allen and Mark

Figure 3 
Example of an
absence effect:
social support and
positive job
satisfaction
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It should be noted that results obtained from the present samples may not apply to all groups of
workers. Indeed, the present analyses provide the basis for future research rather than conclusive
information about the area. Overall, the analyses have shown that future research should consider the
nature of the associations of job and individual characteristics with health and job outcomes in more
detail. In addition, work in this area should include more positive measures of both job
characteristics and outcomes. Finally, they show that a longitudinal approach to the area is very
important, and could shed valuable light on the issue of causation. In addition, if this work was
carried out on a range of samples, including one of young people starting work, then the confounding
influence of prior experience could be considered and taken into account.
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4 Individual differences in wellbeing and health

4.1 Introduction
This chapter describes two studies carried out in parallel to the main research programme.1,94,95 They
were designed to look at individual differences in wellbeing and health and examined positive and
negative coping styles and attributions in sectors (university staff and nurses) where problems with
wellbeing at work have already been identified The theoretical basis for this approach is given next.

4.2 Transactional theory and coping
As well as examining the importance of job characteristics, it is essential to understand how
differences between individuals may affect their wellbeing at work.96 Transactional theories of stress97

place emphasis not just on job characteristics, but also on subjective appraisals of stressors and
individual differences (particularly in coping), which may be important in the stress process.96 Coping
has been described as any cognitive or behavioural efforts to manage, minimise or tolerate events that
individuals perceive as potentially threatening to their wellbeing.98 Coping does not imply success in
dealing with situations, but describes responses to stressors that may include problem-solving, self-
blame, escape and avoidance, wishful thinking, seeking advice and support, and so on.97

Folkman et al.98 claim that problem-focused forms of coping are likely to be associated with lower
levels of negative health outcomes, and that coping of an emotion-focused type, such as self-blame, or
escape/avoidance is likely to associate with poor mental health. For example, Healy & McKay99

found that avoidance coping predicted poor mental health in nurses, and active problem-solving was
positively related to satisfaction. 

4.3 Rationale behind the nurses study
There have been many studies of the wellbeing of nurses.100 The traditional models based on job
characteristics (demands–control–support (DCS) and effort–reward imbalance (ERI)) were tested
simultaneously in this population to see how much each contributes to the variance in anxiety and
depression. Ways of coping were also investigated, due to its centrality in transactional stress models,
and to see how much additional variance it explained over the use of job characteristics. McVicar101

and Kirkcaldy & Martin100 also suggest that there is a need for more understanding of how individual
variation in nurses’ reactions to job characteristics affects health outcomes. 

It was hoped that assessing the relative importance of the above factors in predicting health
outcomes, and finding any interactive effects between them, would be useful for supporting the view
that individual differences can add to the study of work-related health, and to help to provide
empirical support for organisational interventions to improve wellbeing.

4.4 Method

4.4.1 Participants
The participants in this cross-sectional survey were a sample of 870 nurses from all occupational
grades and roles employed in the UK National Health Service. 

4.4.2 Materials
The 21-item version of the Effort–Reward Imbalance (ERI) Questionnaire102 was as used in the Whitehall
II study.103 A 27-item version of the Job Content Questionnaire104 was used. Four subscales measured job
demands (workload, time pressure); decision authority (control over decisions); skill discretion (chance to
use skills); and levels of social support. The Ways of Coping Checklist97 is a well known 68-item scale used
to assess coping behaviours, and this study used Vitaliano et al.’s105 revised 42-item version of this scale.
The 42 items are used to assess five factors, labelled ‘problem-focused coping’, ‘seek advice’, ‘self-blame’,
‘wishful thinking’ and ‘escape/avoidance’. Participants were asked to think of a recent stressful work
experience and to indicate on a four-point Likert scale how often they used each of the suggested
behaviours. The hospital anxiety and depression scale106 is a 14-item scale that measures self-reported
anxiety and depression using two subscales. Participants respond on a four-point Likert scale how often
they have felt or experienced the suggested anxious or depressed feelings or situations in the past week. 

4.4.3 Procedure
Ethical approval for the study was granted by the Cardiff University School of Psychology Ethics
Committee, in accordance with ethical guidelines from the American Psychological Association and
the British Psychological Society.
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4.5 Results

4.5.1 Effects of coping styles
It was predicted that positive coping would be associated with low levels of depression and negative
coping with high levels of anxiety and depression in nurses. The correlations in Table 3 show
significant relationships between the negative coping behaviours of wishful thinking, self-blame and
escape/avoidance, and increased anxiety and depression.

Table 3
Correlations
between coping
and job
characteristics
against anxiety and
depression
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Anxiety Depression

Problem-focused coping 0.04 –0.10*

Self-blame 0.48** 0.38**

Wishful thinking 0.34** 0.28**

Seek advice 0.04 –0.08

Escape/avoidance 0.34** 0.37**

Job demands 0.33** 0.26**

Social support –0.34** –0.40**

Skill discretion –0.21** –0.26**

Decision authority –0.21** –0.24**

Extrinsic effort 0.43** 0.40**

Intrinsic effort 0.57** 0.48**

Intrinsic reward –0.41** –0.43**

These relationships were supported by the regressions in Table 4. Problem-focused coping was
negatively correlated with depression, but no significant correlations were found between seeking
advice and outcomes. These findings support those of many researchers, particularly Folkman et al.98

The data showed that negative coping behaviours were generally more important than positive ones,
suggesting that an absence of negative coping behaviours may in fact be more strongly associated
with positive mental health outcomes than the presence of positive coping behaviours. 

Seeking advice was associated with lower depression scores; however, it was also associated with
increased anxiety. This may indicate that seeking advice has different effects in depressed and anxious
individuals; or that seeking advice may be an a priori positive coping strategy for potential
depression, whereas those with anxiety may simply be more likely to seek advice post hoc; or finally
that these two aspects of advice-seeking are manifested differently in the two regressions due to
relationships with other factors. 

Self blame and escape/avoidance predicted increased levels of anxiety, and problem-focused coping
was associated with significantly lower anxiety scores. The above variables accounted for 24.1 per
cent of the variance in anxiety scores, and self-blame was the most important factor, followed by
escape/avoidance and problem-focused coping. For depression, self-blame and escape/avoidance were
significantly associated with increased scores, and problem-focused coping and seeking advice were
associated with significantly lower scores. Self-blame and escape/avoidance were again the most
important predictors. These factors accounted for 20.8 per cent of the variance in depression scores. 

It was predicted that coping, effort, rewards, demands, control and support would account for a
significant amount of the variance in anxiety and depression, and that ways of coping would
significantly add to the explained variance in outcomes, over and above use of DCS and ERI alone.
Regression analyses involving simultaneous entry of coping, DCS and ERI variables against anxiety and
depression revealed that problem-focused coping, social support, skill discretion and intrinsic reward
were significantly associated with lower anxiety and depression scores, and that self-blame and intrinsic
effort were both significantly associated with higher anxiety and depression (see Table 5). 

** = p< 0.01; * = p< 0.05



Table 4
Regressions of
coping against
anxiety and
depression
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b weight
Standard
error

Standardised 
b weight

t Significance

Anxiety

(Constant) 5.229 0.487 10.742 0.001

Problem-focused coping –0.017 0.009 –0.060 –1.924 0.050

Self-blame 0.076 0.007 0.409 11.373 0.001

Escape/avoidance 0.034 0.009 0.133 3.694 0.001

Model: R = 0.491, R2 = 0.241 F: 84.0 0.001

Depression

(Constant) 3.768 0.424 8.878 0.001

Problem-focused coping –0.019 0.008 –0.079 –2.258 0.024

Seek advice –0.014 0.006 –0.084 –2.314 0.021

Self-blame 0.045 0.006 0.296 7.809 0.001

Escape/avoidance 0.045 0.008 0.212 5.678 0.001

Model: R = 0.456, R2 = 0.208 F: 52.2 0.001

Additionally, escape/avoidance and extrinsic effort predicted significantly higher depression, and
seeking advice and job demands predicted significantly increased anxiety. The variables accounted for
47.2 per cent of the variance in anxiety scores, and 43.3 per cent in depression scores – the highest
for any of the regressions. The inclusion of coping in the final regression models supported the
assertion that individual difference variables can significantly contribute to and account for different
percentages of the variance in depression and anxiety (about one-eighth more) over DCS and ERI
factors alone.

4.6 Discussion
The results of this study are important because, while there is a significant amount of research on the
relationship between mental health and job characteristics and coping where these factors are
considered in isolation, there is far less research that considers them simultaneously. However, this is
exactly the kind of research that is necessary to enable comparison of the relative importance and
interactions of constructs in the prediction of health outcomes.107 Although these data are cross-
sectional and not causal, they may be important for providing empirical support for organisational
interventions that aim to improve work at both primary (organisational and job characteristic) and
secondary (individually focused) levels, especially when resources are limited and targets must be
prioritised. For example, it was shown that ‘overcommitted’ people (those with high intrinsic effort)
and those with negative coping strategies (particularly for anxiety) and low social support
(particularly for depression) were most likely to suffer negative mental health outcomes. Thus these
could well be primary interventional targets (eg by training to reduce negative coping and enhance
positive coping, to discourage overcommitment and to enhance social support and organisational
feedback mechanisms).

It was also shown that, while job characteristics had a significant effect on outcomes, they were often
less important than intrinsic effort, problem-focused coping, negative coping and social support. This
research also suggests that a primary focus on individual and social support factors and a secondary
focus on job characteristics may be pertinent in occupations where changing working practices is not
a realistic option, such as for nurses, firefighters, doctors, police officers and so on.

4.7 Conclusions
The results of this study show that there are robust associations between ways of coping, job
demands, control, social support, efforts, rewards, and anxiety and depression in this sample of
nurses, and many of these associations were predicted by the hypotheses. The data support much past
research, but it is evident that the simultaneous use of multiple theoretical constructs from popular
stress models and coping adds something new to the existing body of workplace stress research.



The results showed that no single group of factors emerged overall as being the most important in
accounting for variance in anxiety and depression, and DCS, ERI and coping each added uniquely to
the study of anxiety and depression in nurses. These relationships, as well as the role of other
individual differences in the stress process, should be explored in future research.

The workplace is a complex environment, and stress at work is a complex process. The fact that
different individuals can respond to the same stressors in different ways shows that an understanding
of how different individual difference factors and job characteristics compare, interact, and influence
one another is very important. Understanding these relationships and the relative contribution of
factors is important for theoretical reasons, and for possible application in designing organisational
interventions, particularly when alteration of job characteristics is not feasible.

The next study examined whether these results could be replicated in another sample. It also
examined the importance of attributions and not only considered mental health but also investigated
job satisfaction.

Table 5
Regressions of
ways of coping,
attributional style,
demands, control,
support, efforts
and rewards,
against anxiety and
depression
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b weight
Standard
error

Standardised 
b weight

t Significance

Anxiety

(Constant) 7.330 1.017 7.208 0.001

Problem-focused coping –0.027 0.009 –0.095 –3.052 0.002

Seek advice 0.014 0.006 0.067 2.098 0.036

Self–blame 0.046 0.006 0.250 7.937 0.001

Job demands 0.021 0.007 0.099 3.035 0.002

Social support –0.016 0.005 –0.111 –3.261 0.001

Skill discretion –0.033 0.009 –0.104 –3.494 0.001

Intrinsic reward –0.014 0.007 –0.069 –1.971 0.049

Extrinsic effort 0.012 0.007 0.062 1.745 0.081

Intrinsic effort 0.060 0.006 0.361 10.775 0.001

Model: R = 0.687, R2 = 0.472 F: 68.02 0.001

Depression

(Constant) 9.156 0.982 9.328 0.001

Problem-focused coping –0.017 0.007 –0.072 –2.412 0.016

Self-blame 0.015 0.005 0.096 2.712 0.007

Escape/avoidance 0.022 0.007 0.101 2.997 0.003

Internal attributions for
positive events

–0.024 0.009 –0.085 –2.721 0.007

Social support –0.019 0.004 –0.153 –4.436 0.001

Skill discretion –0.028 0.008 –0.107 –3.475 0.001

Intrinsic reward –0.019 0.006 –0.120 –3.298 0.001

Extrinsic effort 0.015 0.005 0.097 2.800 0.005

Intrinsic effort 0.042 0.005 0.310 9.020 0.001

Model: R = 0.660, R2 = 0.436 F: 58.81 0.001



4.8 A study of wellbeing in university staff

4.8.1 Rationale behind the study
The available evidence suggests that university staff often report issues related to wellbeing at work.
However, this population remains far less researched than other stereotypically stressed populations,
particularly in the UK; Tytherleigh et al.108 state that most research on university populations comes
from the USA, New Zealand and Australia. The effects of stress-related illness in this population also
have consequences for students, who could suffer from lower quality teaching and support from
stressed university employees.

While coping research is very popular in the general work stress literature, there remain only a
handful of studies that investigate coping in university populations, and many of these have mixed
results.109–111 Attributional style112 is another individual characteristic related to health outcomes in
clinical literature. The concept refers to how individuals explain or perceive the causes of events on a
series of continua (internal or external, stable or unstable, global or local). Positive ways of
attributing are those where positive events are seen as being due to internal causes, are stable over
time, and will occur in other domains (and the opposite for negative events), and negative
attributions are where positive events are seen as externally caused, unstable and local (and the
opposite for negative events). This concept is similar in some aspects to the appraisal stage of
transactional models, where causes, threats and consequences of negative events are analysed.
However, use of this concept in occupational stress literature is rare, and even rarer in university
samples. 

The job characteristic variables of demands, control, social support, rewards and extrinsic efforts, as
well as intrinsic efforts, ways of coping and attributional style, and their associations with self-rated
depression, job satisfaction and anxiety, were investigated in a university population. This was done
to compare the relative importance of each factor in accounting for levels of outcome variables and to
find any interactions. The same measures were used in a sample of the general population, to
compare the two samples on the above variables. DCS and ERI variables were selected for their
strength in associating with health outcomes in occupational literature, coping for its centrality in
transactional stress models and clinical literature, and attributional style due to its novelty in
occupational research and its place in clinical depression literature. 

It was predicted that university staff would have more mental health problems than a general
population sample. It was also predicted that in university staff positive coping (ie problem-focused
coping and seeking advice) would be significantly associated with low levels of depression and
anxiety and high job satisfaction, and that negative coping (ie self-blame, escape/avoidance and
wishful thinking) would be associated with high levels of anxiety and depression and low job
satisfaction. It was also predicted that positive attributional style behaviours would be associated
with low levels of anxiety, depression and job satisfaction in university staff, and negative attributions
would be significantly associated with high anxiety, depression and low job satisfaction.

4.9 Method
Ethical approval for the study was granted by the Cardiff University School of Psychology Ethics
Committee, in accordance with ethical guidelines from the American Psychological Association and
the British Psychological Society.

4.9.1 Participants
The participants were a sample of 307 university employees and 120 members of the general
population. The university sample was 73.6 per cent female, with a mean age of 41.9 (SD = 10.68)
and an average working week of 38 hours. The general population sample was 68.9 per cent female
with a mean age of 45.6 (SD = 11.49) and an average working week of 35 hours. The samples also
comprised a well-distributed range of occupational roles. Therefore the two samples were relatively
similar.

A bulk email was sent to all academic and administrative staff at Cardiff University requesting
participants for a study on stress and health at work. Those who responded were sent further details
about the aims and methodology, and a questionnaire pack with freepost return envelope. The
general public participants were contacted from a pool of potential participants who had previously
taken part in psychological research at the university and had indicated that they would be willing to
participate in future research. 
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4.9.2 Materials 
The questionnaire pack contained demographic questions as well as the following questionnaires: 

• the hospital anxiety and depression scale106

• the 42 items from Vitaliano et al.’s105 revised version of Folkman & Lazarus’s Ways of Coping
Checklist97

• a 21-item version of the ERI questionnaire103

• the Job Content Questionnaire104 (JCQ)
• a modified version of the Attributional Style Questionnaire114 (ASQ).

In the ASQ, participants read 12 hypothetical work situations (six positive, six negative, half
affiliation- and half achievement-oriented) and were asked to make attributions as to why they think
these situations are likely to have occurred (eg ‘You get a raise. Is this likely to be due to…?’).
Participants responded to each item on three anchored seven-point dimensions, indicating their view
on the likely locus of cause (internal vs external), stability of the cause (future events vs just this
event) and globality of cause (happens with other events vs just this event). Finally, job satisfaction
was measured using the satisfaction subscale of the Copenhagen Psychosocial Questionnaire
(COPSOQ).115 This consists of four items relating to satisfaction with work conditions, the job as a
whole, prospects and usage of abilities. Participants respond to each on a four-point Likert scale, with
responses from ‘very satisfied’ to ‘highly unsatisfied’. 

4.10 Results
Table 6 shows the results of significant correlations between independent variables and anxiety,
depression and job satisfaction for university staff. It can be seen that so-called positive coping,
attributional behaviours and job characteristics such as social support, decision authority, skill
discretion and reward show negative correlations of small to moderate sizes with anxiety and
depression, and positive correlations with satisfaction. It can also be clearly seen that the more
negative characteristics, such as self-blame, wishful thinking, escape/avoidance, internal and global
attributions for negative events, job demands, and extrinsic and intrinsic effort, have positive
relationships with anxiety and depression and negative relationships with job satisfaction.
Correlations ranged from 0.11 to 0.68 and most were significant in excess of 0.01. Table 7 shows the
results of three regressions, with coping and attributional factors regressed against anxiety, depression
and job satisfaction. The regressions support many associations shown in the correlations. Self-blame,
escape/avoidance and global attributions for negative events all have positive relationships with
anxiety (as does the covariate of female sex) and global attribution for positive events has a negative
relationship with anxiety. By standardised beta weight, self-blame is the most important factor,
followed by escape/avoidance, attributions and gender. These factors accounted for 27.6 per cent of
the variance in anxiety scores. For depression as an outcome, self-blame and escape/avoidance have
positive relationships with depression, and internal attribution for positive events shows a negative
relationship with depression. Escape/avoidance was the most important factor by standardised beta
weight, followed by self-blame, attributions and age (showing an increase in depression with age).
These factors accounted for 19.4 per cent of the variance in depression score. For job satisfaction,
only problem-focused coping and global attribution for positive events were associated with an
increase; however, wishful thinking, escape/avoidance, global attribution for negative events, and
seeking advice were all associated with reductions in job satisfaction. All factors were similar in
importance by standardised beta weight, and accounted for 20 per cent of the variance in job
satisfaction score.

Table 8 shows the three final regressions, the results of which were determined by backwards
selection using all job characteristics and individual difference variables, age and sex, regressed
against anxiety, depression and job satisfaction. Self-blame, wishful thinking, job demands and
intrinsic effort were significantly associated with increased anxiety scores, while problem-focused
coping, social support and decision authority were associated with lower anxiety scores. Intrinsic
effort shows the strongest association by standardised beta weight, followed by job demands and self-
blame, with all other factors showing similar standardised betas. These factors account for 55 per
cent of the variance in anxiety. For depression, escape/avoidance, job demands and extrinsic and
intrinsic effort were related to a significant increase in score, while internal attribution for positive
events, social support, skill discretion and intrinsic rewards were associated with significantly lower
depression. Intrinsic effort and social support had the strongest associations with depression by
standardised beta, followed by escape/avoidance and extrinsic effort. The above variables accounted
for 52 per cent of the variance in depression scores. Finally, seeking advice, escape/avoidance and
global attribution for negative events were significantly associated with lower job satisfaction, while

What is a good job? The relationship between work/working and improved health and wellbeing  41



social support, skill discretion, decision authority, global attribution for positive events and intrinsic
reward were significantly associated with increases in job satisfaction. These factors accounted for 57
per cent of the variance in satisfaction. Reward was by far the most important factor, followed by
social support and global negative attributions, with other factors all of similar standardised beta
weights.

4.11 Discussion
It was predicted that positive coping behaviours (problem-focused coping, seeking advice) would be
significantly associated with lower scores in anxiety and depression and higher job satisfaction, and
negative coping (self-blame, escape/avoidance, wishful thinking) with higher anxiety and depression,
and low job satisfaction. Problem-focused coping was found to be associated with low depression and
increased satisfaction in the correlations in Table 6, with increased satisfaction in the regression in
Table 7, and with lower anxiety in Table 8. Self-blame, wishful thinking and escape/avoidance also
consistently showed significant positive relationships with anxiety and depression and negative
relationships with job satisfaction. Both positive and negative coping behaviours figured highly in
importance in predicting outcomes by standardised beta weight, with self-blame the third most
important subfactor in predicting anxiety, only after job demands and intrinsic effort. Escape/
avoidance was the third most important in predicting depression.

The above data suggest that coping behaviours have significant associations with anxiety, depression
and job satisfaction in university employees in the predicted directions. It was also predicted that
positive attributional behaviours would be associated with low depression, anxiety and high job
satisfaction scores, and negative attributional behaviours with high anxiety, depression and low
satisfaction. The correlations in Table 5 show that internal and stable attributions for positive events,
and global attributions for negative events, were associated with the outcomes in the predicted
directions, internal attributions for negative events were also associated with anxiety as predicted.
The regressions also showed that global positive attributions predicted low anxiety and high job
satisfaction, internal positive attributions, which could be seen as analogous to locus of control,116

predicted low depression, and global negative attributions predicted low satisfaction and high anxiety.

In the anxiety and depression regressions, attributional behaviours appeared less important (by
standardised beta weight) than coping behaviours, but for job satisfaction, attributions appeared

Table 6 
Significant
correlations
between anxiety
(HAD-A),
depression 
(HAD-D),
satisfaction, and
coping,
attributions and
job characteristics
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HAD-A HAD-D Satisfaction

Problem-focused coping –0.117* 0.164**

Self-blame 0.468** 0.342** –0.230**

Wishful thinking 0.353** 0.281** –0.299**

Escape/avoidance 0.363** 0.345** –0.307**

Internal attributions, positive event –0.169** –0.228** 0.190**

Internal attributions, negative event 0.146*

Stable attributions, positive event –0.157** –0.120* 0.161**

Global attributions, negative event 0.129* 0.152* –0.132*

Job demands 0.408** 0.360* –0.112*

Social support –0.308** –0.437** 0.444**

Skill discretion –0.118* 0.366**

Decision authority –0.266** –0.284** 0.435**

Extrinsic effort 0.476** 0.479** –0.193**

Intrinsic effort 0.604** 0.549** –0.221**

Intrinsic reward –0.332** –0.395** 0.682**

** = significant at 0.01; * = significant at 0.05



more important. Indeed, in the regression in Table 7, where all job characteristics and individual
variables were entered simultaneously, global attributions for positive and negative events were
second and fourth most important (by standardised beta weight) in predicting satisfaction, with
intrinsic reward first and social support third. Therefore, while not all attributions are significant
predictors, overall there is evidence that positive attributional behaviours tend to be associated with
low anxiety and depression and high job satisfaction in university employees, and negative
attributions with increased anxiety and depression and decreased satisfaction.

It was also predicted that the addition of coping and attributional style would significantly increase
the explained variance in outcomes, over the use of DCS and ERI variables alone. The regressions in
Table 7 show that subfactors from each experimental construct (coping, attributions, DCS and ERI)
were represented in the final regression equation for depression and job satisfaction, and all but
attributional style were present in the final anxiety regression. These regressions accounted for the
highest percentages of variance in outcomes (55 per cent in anxiety, 52 per cent in depression, 57 per
cent in satisfaction) and the inclusion of coping behaviours in all regressions, and attributions in
depression and job satisfaction, showed that these variables make a significant contribution. Indeed,
four of the eight factors in the anxiety equation were coping variables, with self-blame third most

Table 7 
Regressions of
ways of coping,
attributions, age
and sex, on mental
health and
satisfaction in
university staff
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b weight
Standard
error

Standardised 
b weight

t Significance

Anxiety

(Constant) 4.607 1.145 4.024 0.001

Self-blame 2.234 0.392 0.359 5.702 0.001

Escape/avoidance 1.235 0.443 0.173 2.787 0.006

Global attribution: positive event –0.572 0.270 –0.143 –2.121 0.035

Global attribution: negative event 0.540 0.257 0.144 2.105 0.036

Sex (female) 1.064 0.528 0.108 2.014 0.045

Model: R = 0.525, R2 = 0.276 F: 20.05 0.001

Depression

(Constant) 4.055 1.431 2.833 0.005

Self–blame 0.866 0.332 0.175 2.610 0.010

Escape/avoidance 1.569 0.374 0.276 4.199 0.001

Internal attribution: positive event –0.579 0.220 –0.151 –2.631 0.009

Age 0.036 0.019 0.110 1.933 0.054

Model: R = 0.440, R2 = 0.194 F: 15.86 0.001

Job satisfaction

(Constant) 7.507 0.735 10.207 0.001

Problem-focused coping 0.930 0.320 0.176 2.909 0.004

Seek advice –0.641 0.249 –0.154 –2.572 0.011

Wishful thinking –0.696 0.258 –0.181 –2.703 0.007

Escape/avoidance –0.766 0.262 –0.195 –2.924 0.004

Global attribution: positive event 0.436 0.157 0.198 2.770 0.006

Global attribution: negative event –0.417 0.148 –0.202 –2.824 0.005

Model: R = 0.446, R2 = 0.199 F: 10.87 0.001



Table 8
All job
characteristics and
individual
differences
regressed against
anxiety, depression
and satisfaction in
university staff
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b weight
Standard
error

Standardised 
b weight

t Significance

Anxiety

(Constant) 5.742 1.170 4.908 0.001

Problem-focused coping –0.920 0.447 –0.096 –2.061 0.040

Seek advice 0.668 0.354 0.087 1.887 0.060

Self-blame 1.086 0.356 0.174 3.051 0.003

Wishful thinking 0.764 0.378 0.109 2.019 0.045

Job demands 0.039 0.009 0.197 4.170 0.001

Social support –0.024 0.009 –0.129 –2.797 0.006

Decision authority –0.021 0.010 –0.094 –2.049 0.041

Intrinsic effort/over-commitment 0.080 0.010 0.415 8.135 0.001

Model: R = 0.742, R2 = 0.551 F: 39.61 0.001

Depression

(Constant) 8.579 1.138 7.539 0.001

Escape/avoidance 0.848 0.256 0.150 3.314 0.001

Internal attribution: positive event –0.386 0.161 –0.103 –2.400 0.017

Job demands 0.019 0.009 0.120 2.167 0.031

Social support –0.035 0.007 –0.245 –5.044 0.001

Skill discretion –0.020 0.010 –0.101 –2.093 0.037

Extrinsic effort 0.022 0.011 0.138 2.097 0.037

Intrinsic effort/over-commitment 0.042 0.009 0.276 4.680 0.001

Intrinsic rewards –0.019 0.008 –0.113 –2.298 0.022

Model: R = 0.719, R2 = 0.517 F: 37.41 0.001

Job satisfaction

(Constant) –0.693 0.839 –0.826 0.410

Seek advice –0.350 0.180 –0.083 –1.949 0.052

Escape/avoidance –0.448 0.170 –0.114 –2.635 0.009

Global attribution: positive event 0.258 0.121 0.118 2.128 0.034

Global attribution: negative event –0.325 0.127 –0.158 –2.565 0.011

Social support 0.015 0.005 0.142 2.886 0.004

Skill discretion 0.015 0.006 0.108 2.342 0.020

Decision authority 0.013 0.006 0.102 2.092 0.037

Intrinsic reward 0.060 0.006 0.512 10.200 0.001

Model: R = 0.754, R2 = 0.569 F: 37.87 0.001



important (by standardised beta) overall, and escape/avoidance third most important in depression.
Finally, global attributions for positive and negative events were the second and fourth most
important variables in the prediction of job satisfaction. These results show that coping and
attributions do add value to regressions in the prediction of mental health and job satisfaction
outcomes in university employees, and are as important, or in some cases more important, than some
traditional DCS and ERI variables. 

4.12 Conclusions
Coping variables accounted for more variance than attributional behaviours; however, it is interesting
that attributional style made a valuable contribution to regression models, particularly in job
satisfaction, despite being so rarely used in occupational research. This suggests that in predicting
outcomes, understanding the ways that individuals view the causes of events may be just as important
as what those events are or how they are coped with. The simultaneous use of these key theoretical
constructs (DCS, ERI, coping, attributions) is rare in the literature and is important in this research,
because it allows the comparison of the relative importance of subfactors in predicting outcomes in a
single sample, as well as any interactions that may be present.107 Research such as this could also be
used to identify which individuals are most at risk, on the basis of their job and individual
characteristics.

Results show that there are strong associations between the traditional variables of efforts, demands,
control, supports and rewards, and depression, anxiety and job satisfaction, and also between coping
and attributional style and these outcomes. This is important, given the inflexibility of traditional
models such as DCS and ERI to take account of individual differences, and the paucity of research on
attributional style in work-related stress. The fact that both environmental and individual
characteristics were important in the prediction of outcomes supports the premise of transactional
stress theories and illustrates the need for models and research which integrates individual and job
characteristics factors.30

4.12.1 Overall conclusions about coping and attributional styles 
The results from these two studies show that the effect of the nature of the job on health will vary
depending on the coping and attributional styles of the person. This means that it is important to
include both individual appraisals of the job as well as measures of the work environment. In the
next stage of the research, there is a strong emphasis on the combined effects of job characteristics
and appraisals of these. What was missing so far was an assessment of both positive characteristics
and appraisals, and this was rectified in the new data collection.
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5 New data collection

5.1 Background
The new data collection comprised two studies:

• a cross-sectional study of established workers
• a longitudinal study of young people starting work.

Together, these studies allowed the project to: 

• include and assess a range of relatively new measures of positive job characteristics, appraisals
and outcomes

• address issues associated with exclusively cross-sectional research
• make comparisons between the two cohorts of respondents. 

Their combined aim was to consider the extent to which work is good for health.

Both studies were to some extent developed in the light of the findings of the previous phase of the
project, the literature review and secondary analyses. This phase suggested a very limited use of
measures of positive job characteristics, appraisals and outcomes and, as a result, little agreement on
a ‘gold standard’ set of such measures. In addition, it highlighted the fact that previous work has
often failed to consider or control for a range of potentially influential factors (such as personality,
previous wellbeing, demographics and so on). Both components of the earlier phase also pointed to
the importance of a multifactorial, holistic approach to the area.

The established workers study, therefore, was designed to include a range of relatively new measures
of positive job characteristics, appraisals and outcomes, together with more traditional negative
measures and factors measuring potentially confounding factors. The longitudinal study included, as
far as possible, the same diverse range of measures. This allowed us to compare the established and
starting work cohorts directly. In addition, collecting data before and after starting work allowed us
to address three other issues. First, cause and effect relationships are difficult to determine in this
area because of the widespread use of cross-sectional designs. Second, in addition to studying
features of work environments, the research included key individual difference characteristics, which
background research has suggested are very important in the work–wellbeing relationship. This
allowed pre-work measures to be taken to control for non-work-related factors. Third, the impact of
past employment was eliminated, allowing a clearer view of the causal effects of work on wellbeing
and health. 

5.2 Approach of the new data collection
The new data collection, therefore, used a multimethodological approach to consider the extent to
which work is good for health. To do this, both studies took a process approach to work and
wellbeing by considering the job characteristics–appraisals–outcomes pathway. First, the established
workers dataset was used to:

• assess patterns of (both positive and negative) association along this pathway
• assess the new positive measures of job characteristics, appraisals and outcomes
• model the associations between job characteristics, appraisals and outcomes.

Following this, the new starters dataset was used to:

• make a comparative model of the associations between job characteristics, appraisals and
outcomes

• assess changes associated with starting work in wellbeing over time.

Using this approach across the two studies allowed us to consider:

• how to use positive and negative measures together to more fully describe the relationship
between work and wellbeing

• whether the patterns of association seen in and models appropriate for an established workers’
group are comparable and appropriate for use among those starting work.
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5.3 Methods

5.3.1 Established workers study
During 2008 a series of stress seminars was run by the Cardiff Work Environment Research Centre.
These seminars were aimed at public and private sector organisations of all sizes, and attendees
included representatives of educational institutions, local authorities, charities, consultancy firms,
utilities and service providers, and manufacturing organisations. Initially, in late 2007, invitations to a
seminar in January 2008 were sent to human resources managers from organisations based in South
Wales on a list of Wales’s top 300 businesses. All invitations made it clear that organisations
attending the event would be offered the opportunity to take part in a free stress audit. Following this
initial mailing, information about the seminar was quickly passed on by word of mouth and inclusion
in various organisational newsletters (eg from IOSH), and the event was almost immediately
oversubscribed. To accommodate all interested organisations, two further seminars were held in April
and June 2008.

At the seminars, a brief overview of the content and demonstration of the survey software was given,
and attendees were asked to contact the research team if they would like to meet to discuss the
possibility of a stress audit further in private. The audit involved participating organisations in a
survey of their employees. Surveys were carried out electronically, though organisations were able to
take part using some (or all) traditional paper questionnaires if they preferred. Electronic
participation involved organisations emailing employees with the covering letter, which included a
link to the questionnaire. The questionnaire could then be completed online and submitted directly,
though provision was also made for downloading a paper version, which could be returned using a
Freepost address. Participating organisations offered respondents entry into a prize draw as an
incentive to participate.

5.3.2 New starters study
For the study of people starting work, students graduating from two large educational institutions in
Cardiff in the summer of 2008 were approached using multiple recruitment strategies, including:

• flyers
• electronic noticeboard entries
• handouts at graduation ceremonies
• direct face-to-face recruitment by a research team member during lectures
• direct mailing by departments
• direct emails.

Students interested in the study were asked to complete two questionnaires: the first immediately
before beginning their job, and the second approximately three months after starting work. Again,
both questionnaires could be carried out electronically, though individuals were able to take part
using traditional paper questionnaires if they preferred (see above). Data from the two questionnaires
were matched using a series of ‘security’ questionnaires included on each occasion. Participants
completing both questionnaires were able to enter a prize draw.

5.4 Results – established workers study

5.4.1 Participating organisations and response rates
In total, 1,563 people completed and returned a questionnaire as part of the established workers
survey. Respondents were employed by one of three participating organisations (two large public
sector organisations (397 and 1,088 respondents each) and one smaller private charity (78
respondents)). Questionnaires were sent to 11,563 people across the three organisations (4,500, 6,839
and 224 respectively), giving a response rate of 14 per cent overall (and organisational response rates
of 9, 16 and 35 per cent respectively).

5.4.2 Respondents
Most of the respondents were female (1,074, 70 per cent) and their mean age was 43.33 years 
(sd = 11.66, minimum 17, maximum 72). Most were married or living with a partner (1,140, 74 per
cent) and just over half were educated to degree level or higher (810, 52 per cent). The majority of
respondents worked full-time (1,184, 76 per cent) and had permanent jobs (1,307 (85 per cent). On
average they worked 34.63 hours per week (sd = 11.28).
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5.4.3 Patterns of association
Correlations were used to assess associations between sets of measures in groups representing
(positive and negative) job characteristics, appraisals and outcomes (Table 9).

Table 9 
Groups of
measures
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Groups Measures Description of measures
Positive or 
negative

Job 
characteristics

HSE Management
Standards117

Seven scales measuring demand, 
management support, peer support, control,
role, relationships and change

Positive and
negative

Effort–Reward 
Imbalance (ERI)

Three scales measuring extrinsic effort, 
intrinsic effort and reward

Positive and
negative

Job–Demand–Control
(JDC)

Three scales measuring demand, control and
support

Positive and
negative

Uplifts
Six scales measuring the frequency and
intensity of uplifts from skills, supervisor and
co-workers

Positive

Appraisals 
of job 
characteristics

Work involvement 
(Warr)

Three scales measuring job involvement, job
motivation and higher order need strength

Positive

Job Descriptive Index 
(JDI)

Five scales measuring satisfaction with work,
supervisor, co-workers, promotion and pay

Positive

Job Satisfaction Scale
(JSS)

Ten scales measuring satisfaction with pay,
promotion, supervisor, benefits, reward,
conditions, co-workers, nature of work,
communication and total

Positive

Work stress Single-item measure of work stress Negative

Job enjoyment Single-item measure of job enjoyment Positive

Perceived stress scale
(PSS)

One scale measuring perceived stress Negative

Outcomes

General health
Single-item measure of health in the last 12
months

Negative

General stress Single-item measure of stress outside work Negative

Tiredness Single-item measure of tiredness on waking Negative

Symptoms
Three scales giving number of symptoms
experienced in the last 14 days, last year and
ever

Negative

Hospital Anxiety and
Depression Scale (HADS)

Two scales measuring anxiety and depression Negative

Positive and Negative
Mood Scale (PANAS)

Two scales measuring positive and negative
mood

Positive and
negative

Overall measures were calculated by summing all the scales for HSE Management Standards,117

uplifts frequency and intensity, QWL, Warr and JDI (a total JSS score is already part of the JSS
scoring system). All correlations were also assessed in terms of strength, with those significant but
below 0.50 defined as modest or low. In addition to this approach, a second assessment method was
used, in which the numbers and proportions of significant correlations within groups of analyses were
considered.

Associations with appraisals
Of the 660 possible associations between appraisals and job characteristics, 598 (91 per cent) were
significant (see Appendix 3). Table 10 shows that all the strong associations with appraisals were
between job, rather than individual, characteristics.



Appraisals of the job, therefore, were most strongly associated with job characteristics (as opposed to
individual characteristics). The strongest association was between the overall QWL and HSE scores.

Positive appraisal measures (JDI, JSS, QWL and job enjoyment) were particularly associated with
positive job characteristics (social support, control, reward and uplifts), while the negative appraisal
measure (work stress) was more closely associated with negative job characteristics (job-related effort
and demand).

Associations with mental health outcomes
Of the 88 possible associations between outcomes and job characteristics, 86 (98 per cent) were
significant. Outcomes were most strongly associated with job (as opposed to individual)
characteristics and appraisals (Table 11). 

Table 10 
Most significant
associations with
appraisals

Table 11 
Most significant
associations with
outcomes
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JDI overall JSS total QWL overall Work stress Job enjoyment

HSE overall 0.63, <0.0001 0.74, <0.0001 0.80, <0.0001

Extrinsic effort 0.56, <0.0001

Intrinsic effort 0.53, <0.0001

Reward 0.64, <0.0001 0.71, <0.0001 0.67, <0.0001

Job demand 0.58, <0.0001

Social support 0.64, <0.0001 0.67, <0.0001 0.73, <0.0001

Control 0.59, <0.0001 0.65, <0.0001

Uplift overall frequency 0.53, <0.0001

Uplift overall intensity 0.63, <0.0001 0.59, <0.0001 0.70, <0.0001 0.53, <0.0001

Anxiety Depression PANAS + PANAS –

JDI all 0.51, <0.0001

JSS total –0.54, <0.0001

Stress 0.50, <0.0001

HSE overall –0.52, <0.0001 –0.57, <0.0001

Extrinsic effort 0.50, <0.0001

Intrinsic effort 0.62, <0.0001 0.53, <0.0001 0.53, <0.0001

Reward –0.52, <0.0001

Uplift overall intensity –0.51, <0.0001 0.55, <0.0001

General stress 0.62, <0.0001 0.53, <0.0001 0.59, <0.0001

Fatigue 0.60, <0.0001 0.60, <0.0001 0.58, <0.0001

5.4.4 Independence of variables
Correlations were also carried out to consider associations between each of the groups of measures.
Most of these associations were moderate. However, the associations between QWL, JDI and JSS
were very high (above 0.75), suggesting that perhaps only one of these measures need be included in
the future. Five other correlations were above 0.70: 

• HSE overall and social support
• uplifts intensity and frequency
• anxiety and negative PANAS
• anxiety and depression
• HSE and QWL.



The latter three are intuitively logical and were expected. However, the first, particularly in
conjunction with the strong associations between HSE overall and measures of quality of working life
and job satisfaction, raises the question of what the HSE management standards are measuring.

Assessing the new measures
Factor analysis and correlation were used to consider the psychometric properties of the new
measures of job characteristics, appraisals and outcomes. Factor analyses were used to examine the
inter-correlations between items of specific scales. Correlations were used to examine associations
between the independent variables and the outcomes. These analyses suggested that, on the whole, all
the new measures were appropriate and effective. There were, however, two main areas that were less
positive. First, the change factor of the HSE Management Standards had particularly low reliability.
Second, none of the three Warr (work and life attitudes) measures was significantly correlated with
either work stress or anxiety. 

Factor analysis was then used to consider whether the positive and negative measures in the three
groups (job characteristics, appraisals and outcomes) were measuring different concepts or opposite
ends of the same concept. 

Three analyses were run, each including all the positive and negative measures of either job
characteristics, appraisals or outcomes. The analyses grouped similar measures together into broader
factors, so measures assessing similar concepts, either positively or negatively, were categorised
together. If the positive and negative measures of job characteristics, appraisals or outcomes are
measuring different concepts, then very few of the factors produced by the analyses would contain
both positive and negative measures.

5.4.5 Associations between job characteristics, perceptions and outcomes
In order to assess the associations within the work–wellbeing process, factor analyses were used to
derive job characteristic, perception and outcome factors. 

Creating factors
First, three factor analyses were run representing job characteristics, appraisals and outcomes. Factor
analysis is a method of deriving clusters of associated items that can then be used as scores in
subsequent analyses. This reduces the number of variables included in the analyses and hence reduces
the possibility of chance effects. All items from the questionnaire except those measuring
demographics (age, gender, ethnicity, marital status and education), diet, work status (full-time/part-
time, contract type, position and so on) and stress outside work (which was used as a measure of
negative affectivity) were included in one of the three analyses. Two of the physical health measures,
emphysema and heart attack, were excluded from the outcomes factor analysis at this stage because
so few respondents reported them. These initial factor analyses showed that the job characteristics
items together explained 76 per cent of the variance, the appraisal items 77 per cent and the
outcomes items 72 per cent. 

Next, a series of factor analyses were run within each group to establish the optimum number of
factors (see Appendix 3, Tables 45–50). These suggested six broad job characteristics, five appraisal
factors and three outcome factors (see Table 12). Two sets of these factors were created: the first
included all items identified by the factor analyses; the second excluded items from the scales not
included in one organisation’s survey (ERI, uplifts, work patterns and physical working conditions
(job characteristic measures), and PANAS and QWL (Table 13). One of the job characteristic factors,
role, had better reliability when items were excluded (Table 13), so that version of the factor has been
used in all the following analyses.

Preliminary multivariate regression analyses suggested that all three outcomes were associated with
both job characteristics and appraisals, and that both the positive and negative outcomes were
associated with both negative and positive job characteristics and appraisals.

In the light of the secondary analyses and literature review findings, and given these results suggesting
that a multifactorial approach is most appropriate, a ‘combined effects’ approach to modelling these
associations was therefore used and is presented below.

Combined effects modelling
The aim of these analyses was principally to create a total score which reflected the combined effects
of job characteristics and appraisals. There are a number of potential methods of doing this and the
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one selected here is now described. The measure used was a ‘good job score’, with high scores
reflecting more positive job characteristics and appraisals. One job characteristic score (demand) and
two appraisal scores (stress and reward) were recoded so that higher scores indicated lower demand,
lower stress and higher reward respectively. Total job characteristics and appraisal scores were then
created by totalling each of the six job characteristics factors and five appraisal factors respectively. A
total job characteristics and appraisal score was also created by totalling the six job characteristics
and five appraisal scores. These total scores were split into quartiles. Each of the three outcome
scores were split at the median, and the negative mental wellbeing and physical health outcomes were
recoded so that a higher score indicated the lower (ie better) half of the distribution.

Backwards stepwise logistic regression was used to assess the association between the good job score
(job characteristics and appraisals score) and the outcomes (see Tables 14–16). The regression model
also included the demographic (age, gender, marital status, education), work (full-time, contract,
pattern) and general stress factors to control for any potential confounding influence of these
individual characteristics.

Negative mental wellbeing was strongly associated with total job characteristics and appraisals. A
dose–response type relationship was suggested, with those in the highest (most positive) quartile for
the total job characteristics and appraisals score being over 23 times as likely to have low (positive)
levels of negative mental wellbeing compared to those in the lowest (least positive) quartile (Table
14). This pattern of association was apparent for both physical health and positive mental wellbeing
as well (Tables 15 and 16). There were also significant associations with both individual
characteristics (such as age and general stress (the measure of negative affectivity)) and elements of
type of work, emphasising the importance of controlling for other factors.

Table 12 
Job characteristics,
appraisals and
outcome factors
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Factor Comprising

Job characteristics

1 Manager support Manager support; Intrinsic reward; Uplifts (from supervisor)

2 Demand Demand; Extrinsic effort; Intrinsic effort; Unsociable and unpredictable hours

3 Control Control over work organisation

4 Role Role; Night work

5 Peer support Peer support; Uplifts (from co-workers)

6 Skills Skill discretion; Uplifts (from skills)

Appraisals of job

1 Management
Satisfaction with management/supervisor, quality of working life in terms of
management

2 Work
Intrinsic job motivation and higher order need strength, enjoyment,
satisfaction with work and the nature of work, and quality of working life in
terms of autonomy

3 Stress Stress, satisfaction with conditions, quality of working life in terms of balance

4 Reward
Satisfaction with pay, promotion and benefits, and quality of working life in
terms of pay

5 Peers Satisfaction with co-workers

Outcomes

1 Negative mental wellbeing Negative mood, anxiety, depression, cognitive failures at work

2 Physical health Physical health and symptoms, pain killers, fatigue, minor accidents at work

3 Positive mental wellbeing Positive mood, quality of work in terms of autonomy and happiness



The next set of analyses attempted to benchmark the subcomponents of the good job score with the
outcomes. The results of these are shown in Appendix 3 and they can be briefly summarised as
follows. Total job characteristics scores were associated with all the outcomes in a dose–response
manner. The strength of these associations was not as great as seen in the analysis of the good job
score. A similar conclusion applied to the analyses using the total appraisal score. The job
characteristics and appraisal scores were then subdivided into positive and negative components. Both
job characteristic scores and appraisal scores were included in the same analyses. The strongest
predictor of negative mental health was negative appraisals of the job. Positive appraisals had a
smaller independent contribution. The same applied to physical health outcomes, although the effects
of negative and positive appraisals were more similar. Finally, positive mental health was predicted
largely by both positive and negative appraisals, but also by negative and positive job characteristics. 

Table 13 
Reliability of new
factors
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All items
All items included in all 

three surveys

Items Cronbach a n Items Cronbach a n

Job characteristics

1 Manager support 21 0.956 261 9 0.931 1317

2 Demand 20 0.918 353 9 0.864 1318

3 Control 11 0.858 1292 n/a

4 Role 6 0.593 377 4 0.857 1512

5 Peer support 15 0.906 312 7 0.873 1338

6 Skills 12 0.871 323 6 0.793 1375

Appraisals of job characteristics

1 Management 33 0.963 358 23 0.941 1217

2 Work 33 0.949 352 25 0.921 1261

3 Stress 22 0.905 373 16 0.876 1266

4 Reward 33 0.886 347 29 0.855 1111

5 Peers 20 0.916 1248 n/a

Outcomes

1 Negative mental wellbeing 31 0.941 344 21 0.912 1299

2 Physical health 19 0.910 1327 n/a

3 Positive mental wellbeing 10 0.925 373 Not possible

n= 668 OR (CI) p

Total JC&A (good job) score

Low 1.00

<0.0001
Second quartile 2.48 (1.35–4.55)

Third quartile 8.01 (4.34–14.76)

High 23.70 (12.45–45.12)

Age 1.02 (1.00–1.04) 0.02

General stress
High 1.00

<0.0001
Low 9.48 (6.22–14.42)

Table 14 
Associations
between the good
job score and
negative mental
wellbeing



The next set of analyses compared total positive scores with total negative scores. These two scores
represented the combination of the presence of positive job characteristics and appraisals compared to
the presence of negative job characteristics and appraisals. The results showed an independent effect
of the positive and negative scores, with the impact of negative job characteristics and appraisals
being greater for negative mental health whereas positive job characteristics and appraisals had a
bigger effect on positive mental health (positive and negative scores also had similar effects on
physical health). 

Finally, the influence of the individual factor scores was examined. Not surprisingly, many of these
had significant effects but these were generally small (OR < 2) compared to the effect sizes seen with
the combined scores.

5.5 Conclusions – established workers study
The results from this new data collection have shown that the best predictor of health outcomes is the
combined measure of total job characteristics (both presence of positive features and absence of
negative) and the appraisals of these. This has, therefore, been named the ‘total good job score’. This
study has been important in that it is one of the few that have examined both the presence of positive
characteristics as well as the absence of negative. One weakness of the study has been that it is a
cross-sectional study, which makes it difficult to draw conclusions about causal mechanisms. The
next study was a longitudinal study of those starting work. Measurement of pre-work characteristics
allowed the effects of factors such as demographics or personality to be eliminated. The aim of the
next study was to determine whether the results obtained here were also observed in the new starters
sample.

Table 15
Associations
between the good
job score and
physical health

Table 16 
Associations
between the good
job score and
positive mental
wellbeing
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OR (CI) p

Total JC&A (good job) score

Low 1.00

<0.0001
Second quartile 2.89 (1.24–6.75)

Third quartile 5.24 (2.23–12.33)

High 22.83 (7.73–67.42)

Age 1.03 (1.00–1.07) 0.05

n= 673 OR (CI) p

Total JC&A (good job) score

Low 1.00

<0.0001
Second quartile 2.79 (1.67–4.68)

Third quartile 3.80 (2.27–6.35)

High 6.87 (4.04–11.69)

Age 1.02 (1.01–1.04) 0.01

Gender
Male 1.00

0.02
Female 0.63 (0.42–0.93)

Full-time
Full-time 1.00

0.003
Part-time 2.05 (1.28–3.30)

Pattern
Fixed hours 1.00

0.05
Other* 1.45 (1.00–2.08)

General stress
High 1.00

<0.0001
Low 4.42 (3.10–6.31)

* Flexitime or shift work



5.6 Results – new starters study
In total, 173 people were recruited to the study. By February 2009, 128 (74 per cent) had found a
job, and of these 81 (63 per cent) completed the baseline questionnaire. Just over three-quarters of
these participants (62, 77 per cent) also completed the follow-up questionnaire. Using the baseline
and follow-up questionnaires’ security questions, 56 sets of data (90 per cent of the completed
follow-up questionnaires) were successfully matched.

Among this group, 44 (79 per cent) were female and their mean age was 25.21 years (sd = 5.55,
minimum 20, maximum 43). Seventeen (30 per cent) were married or living with a partner and all
were educated to degree level or higher. Fifty (91 per cent) worked full-time; 32 (58 per cent) had
permanent jobs; and on average they worked 40.04 hours per week.

5.7 Comparing the established and starting work cohorts

5.7.1 Overall scores
Tables 17–19 show participants’ scores on the job characteristics, perceptions and outcomes
measures, together with comparative scores from the established workers.

Table 17 
Established worker
and new starter
participants’ job
characteristics
scores
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Established workers New starters

Mean SD Min Max Mean SD Min Max

HSE overall 25.09 4.11 11.18 34.50 25.74 4.07 18.30 33.62

Extrinsic effort 19.28 19.43 0 100 17.92 17.33 0 58.33

Intrinsic effort 46.30 20.71 0 100 47.09 18.26 8.33 83.33

*Reward 82.25 18.45 0 100 91.91 12.95 45.83 100

Job demand 61.61 21.95 0 100 58.18 22.46 8.33 100

Social support 77.98 19.91 0 100 75.66 23.09 0 100

Control 66.09 15.82 11.11 96.30 63.13 15.11 15.74 88.89

* Significantly different

In terms of job characteristics, the established workers had a higher mean HSE control score
(indicating greater levels of control at work than those starting work (3.42 (0.79) compared to 3.17
(0.79), F (1, 1548) = 5.43, p = 0.02). Those starting work, however, had a higher mean HSE peer
support score (4.01 (0.79) compared to 3.79 (0.81), F (1, 1568) =3.92, p = 0.05) and a higher reward
score (indicating greater reward) (F (1, 408) = 13.05, p < 0.0001). Those in the new starters group had
a higher mean JDI score on pay (indicating greater satisfaction with pay) (34.00 (13.24) compared to
29.93 (13.75), F (1, 1356) = 4.57, p = 0.03), promotion (26.55 (18.57) compared to 12.94 (12.95), 
F (1, 1368) = 5.97, p < 0.0001) and overall (F (1, 1145) = 3.83, p = 0.05) than the established workers.
Their JSS pay score was also significantly higher (15.02 (4.95) compared to 12.50 (4.94), 
F (1, 1391) = 13.24, p < 0.0001), as were their promotion (14.96 (4.96) compared to 11.23 (4.40), 
F (1, 1353) = 37.64, p < 0.0001), reward (15.40 (4.01) compared to 14.16 (4.56), F (1, 1369) = 3.95, 
p = 0.05), conditions (14.13 (4.38) compared to 12.73 (4.10), F (1, 1375) = 5.93, p = 0.02),
communications (16.62 (3.94) compared to 14.54 (4.76), F (1, 1383) = 10.21, p = 0.001) and JSS total
(F (1, 1140) = 8.84, p = 0.003) scores. The established workers group had a higher mean QWL pay
score (indicating better quality of working life in terms of pay) (10.72 (2.23) compared to 10.00
(1.63), F (1, 444) = 5.14, p = 0.02). Those starting work had higher mean QWL pride (15.28 (2.55)
compared to 14.36 (2.94), F (1, 444) = 4.77, p = 0.03) and happiness (19.09 (3.78) compared to 16.89
(3.61), F (1, 434) = 17.20, p < 0.0001) scores. The new starters group also had a higher mean Warr
work involvement score (indicating greater involvement) (34.27 (5.26) compared to 32.46 (6.39), 
F (1, 1417) = 4.34, p = 0.04).



The established workers group had a higher mean depression score than the new starters group 
(F = 8.16 (1, 1588), p = 0.004). 

Table 18
Established worker
and new starter
participants’
appraisal scores

Table 19
Established worker
and new starter
participants’
outcome scores
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Established workers New starters

Mean SD Min Max Mean SD Min Max

Anxiety 7.85 4.41 0 21 7.50 3.87 1 18

Anxiety: clinical n= 402; 26% n= 12; 21%

*Depression 4.82 3.74 0 20 3.35 2.83 0 11

Depression: clinical n= 118; 8% n= 1; 2%

Established workers New starters

Mean SD Min Max Mean SD Min Max

Warr overall 104.40 11.65 25 126 105.80 12.08 71 124

*JDI overall 166.63 41.37 24 264 178.81 51.14 65 259

*JSS total 134.45 27.06 46 214 146.47 28.82 90 212

QWL overall 121.07 19.55 76 164 123.86 16.07 89 167

PSS 45.41 5.12 14 62 45.37 3.71 35 56

Work stress 2.68 0.94 1 5 2.61 0.78 1 5

Work stress: high n= 275; 18% n= 6; 11%

Job enjoyment 3.81 1.08 1 5 3.88 0.92 1 5

Job enjoyment: high n= 987; 64% n= 38; 68%

* Significantly different

* Significantly different

5.7.2 Overall scores summary
Although the established workers and starting work groups were broadly similar in terms of job
characteristics, perceptions and outcomes, there were some differences on specific measures.

In terms of job characteristics, those in the new starters group reported greater reward, while those in
the established workers group reported greater control, and these differences seem intuitively likely. 

Those in the new starters group had higher levels of job satisfaction, both overall and on specific
measures including pay, promotion, reward, conditions and communications, and higher levels of
work involvement. Those in the established workers group had a higher quality of working life in
terms of pay, while new starters had a higher quality of working life in terms of both pride (in their
work and organisation) and happiness. These differences again seem to be consistent with intuitive
logic.

Finally, those in the established workers group had higher depression levels.

Overall, therefore, any differences between the two groups seem to reflect differences that are
expected as a result of differences in the participants’ career stage.

Comparison of the patterns of associations among the starting work and established workers groups
Comparing the patterns of association with appraisals and outcomes among the established worker
and new starter cohorts also showed strong similarities. Tables 20 and 21 show the most significant
associations from both datasets. Both sets of results raise the question of what the HSE management
standards are measuring, in that in each case there were very strong associations between HSE overall
score and JSS, JDI and QWL; these associations were significantly greater than those with work stress



(–0.36 for new starters and –0.46 for established workers), and a strong association with social
support was also apparent in both datasets (see below). Furthermore, both sets of results suggest that
different types of job characteristic are associated with the positive and negative appraisals but that
the associations with outcomes are clearer in the established workers. 

Table 20 
Most significant
associations with
appraisals –
established worker
and new starter
datasets
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JDI overall JSS overall QWL overall Work stress
Job 

enjoyment
Warr overall

HSE 
overall

Est. 0.63, <0.0001 0.74, <0.0001 0.80, <0.0001

New 0.75, <0.0001 0.82, <0.0001 0.80, <0.0001 0.52, <0.0001

Extrinsic
effort

Est. 0.56, <0.0001

New 0.73, <0.0001

Intrinsic
effort

Est. 0.53, <0.0001

New 0.53, <0.0001

Reward
Est. 0.64, <0.0001 0.71, <0.0001 0.67, <0.0001

New 0.61, <0.0001 0.62, <0.0001 0.54, <0.0001

Job
demand

Est. 0.58, <0.0001

New 0.53, <0.0001

Social 
support

Est. 0.64, <0.0001 0.67, <0.0001 0.73, <0.0001

New 0.66, <0.0001 0.72, <0.0001 0.68, <0.0001 0.51, <0.0001

Control
Est. 0.59, <0.0001 0.65, <0.0001

New 0.54, <0.0001

Fatigue New –0.63, <0.0001

5.7.3 Findings for established workers and new starters
Overall, the pattern of associations seen in the established worker and new starter databases were
very similar. This suggests that the starting work findings, though based on small numbers, are
robust.

5.7.4 Patterns of association using the created factors
Patterns of association between individual characteristics, job characteristics, appraisals and outcomes
were explored further in the new starter dataset by deriving the factors of job characteristics,
appraisals and outcomes identified using the established worker dataset. Here it was also possible to
control for pre-work levels of neuroticism, anxiety and depression in correlations with individual
characteristics and outcomes as appropriate. In addition, measures of individual characteristics were
taken from the baseline questionnaire, so they represent pre-work levels of such characteristics.

Associations with appraisals
Of the 45 possible correlations between appraisals and pre-work individual characteristics, 10 (22 per
cent) were significant and nine (20 per cent) were significant after controlling for neuroticism. Of the
30 possible correlations between appraisals and job characteristics, 23 (77 per cent) were significant.
Of the 10 possible correlations between the total scores for job characteristics and both job
characteristics and appraisals, all were significant. The strong (0.50 or above) correlations with
perceptions are shown in Table 22.

Appraisals were again most strongly associated with job characteristics. This is similar to the pattern
seen among the established workers group. 

Associations with outcomes and appraisals
Of the 15 possible correlations between outcomes and appraisals, 11 (73 per cent) were significant
and eight (53 per cent) were significant after controlling for pre-work anxiety and depression. Of the



27 possible correlations between outcomes and pre-work characteristics, 12 (44 per cent) were
significant and six (22 per cent) remained significant after controlling for neuroticism and anxiety or
depression as appropriate. Of the 18 possible correlations between outcomes and job characteristics,
13 (72 per cent) were significant and six (33 per cent) remained significant after controlling for
anxiety and depression. Of the nine possible correlations between outcomes and the total measures,
six (67 per cent) were significant, all of which remained significant after controlling for both anxiety
and depression. The strong associations with the outcomes are shown in Table 23.

Outcomes were most strongly associated with job characteristics and appraisals (as opposed to pre-
work individual characteristics), which again is similar to the pattern for the established workers
group.

Table 21 
Most significant
associations with
outcomes:
appraisals –
established worker
and new starter
datasets

Table 22 
Most significant
associations with
appraisals
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Anxiety Depression PANAS + PANAS –

JDI all Est. 0.51, <0.0001

JSS all Est. –0.54, <0.0001

Warr overall

Stress Est. 0.50, <0.0001

Enjoy

HSE overall Est. –0.52, <0.0001 –0.57, <0.0001

Extrinsic effort Est. 0.50, <0.0001

Intrinsic effort
Est. 0.62, <0.0001 0.53, <0.0001 0.53, <0.0001

New 0.52, <0.0001

Reward Est. –0.52, <0.0001

Social support

Control

Uplift overall
frequency

Uplift overall
intensity

Est. –0.51, <0.0001 0.55, <0.0001

General health

General stress Est. 0.62, <0.0001 0.53, <0.0001 0.59, <0.0001

Tiredness

Fatigue Est. 0.60, <0.0001 0.60, <0.0001 0.58, <0.0001

Symptoms: day

Management
support

Demand Peer support Skill Total JC Total JC & P

Management 0.86, <0.0001 0.71, <0.0001 0.51, <0.0001 0.74, <0.0001 0.89, <0.0001

Work 0.82, <0.0001 0.44, 0.006 0.58, 0.002

Stress 0.80, <0.0001 0.50, 0.001

Reward 0.71, <0.0001 0.67 <0.0001 0.65, <0.0001 0.80, <0.0001

Peers 0.53, <0.0001 0.79, <0.0001 0.59, <0.0001 0.74, <0.0001



Collinearity
Correlations were also carried out to consider associations between each of the four groups of
measures: pre-work individual characteristics, job characteristics, appraisals and outcomes. Most of
the associations with groups of factors were moderate. Excluding the total measures (which were all
highly correlated as expected), only three associations were above 0.70 (tiredness and fatigue,
management support and peer support, and negative mental wellbeing and physical health), and each
of these was intuitively logical. 

5.7.5 Summary
Overall, therefore, outcomes were most strongly linked to appraisals and job characteristics.
Appraisals, in turn, were most strongly linked to job (rather than individual) characteristics. This
lends support to the process approach to work and wellbeing (ie from job characteristics, through
appraisals, to outcomes). Any associations with individual characteristics, by contrast, were relatively
weaker. The findings also suggest a tendency towards associations between negative or positive items
more than mixed associations. In addition, the strong associations with the total measures, in
particular the total job characteristics and appraisals measure, suggest that this combined, inclusive
approach is particularly appropriate.

A second method of assessment, namely considering the proportion of significant associations in each
set of correlations, supports the overall view of which areas were most strongly associated (see Table
24).

Table 23 
Most significant
associations with
outcomes after
controlling for
anxiety (Anx.) and
depression (Dep.)

Table 24 
Proportions of
significant
associations
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Demand Stress Total P Total JC & P

Negative mental
wellbeing

Anx. –0.52, <0.0001 –0.61, <0.0001 –0.57, <0.002

Dep. –0.56, <0.0001 –0.62, <0.0001 –0.59, <0.0001

Physical health
Anx. –0.51, <0.0001 –0.59, <0.0001 –0.57, 0.001 –0.57, 0.003

Dep. –0.54, <0.0001 –0.62, <0.0001 –0.61, <0.0001 –0.61, <0.0001

Pre-work individual
characteristics

Job characteristics Appraisals Outcomes

Job characteristics 15%

Appraisals 20% 77%

Outcomes 22% 33% 53%

Total measures 33% 92% 100% 67%

All of these findings are very similar to those seen in the established workers study.

5.7.6 Changes in wellbeing over time
Finally, the new starter data were used to consider changes in wellbeing, or the impact of starting
work, over time. Repeated measures of the four negative wellbeing outcome measures taken at
baseline (ie immediately before starting work) and again at follow-up (ie three months after starting
work) showed no significant change between the two time points (see Table 25). However, with the
exception of the PSS (which was virtually unchanged), all scores increased over time, indicating
reduced wellbeing three months after starting work compared to before starting work. Similar
analysis of the single positive wellbeing outcome measure taken at baseline and again at follow-up,
though, showed a significant change, with average levels of happiness much higher at time 2 than at
time 1. 

There was a significant increase in positive measures of wellbeing associated with starting work.
However, there was also a numerical but non-significant trend towards deterioration in negative
measures of wellbeing. The small sample size and relatively short follow-up period should, of course,
be borne in mind.



5.8 New data collection summary
The first phase of the project comprised a literature review and secondary analyses. These
investigations suggested:

• limited use of positive measures in this field
• relatively little previous work taking into account the effect of other potentially important factors

(such as demographics and personality)
• the importance of a multifactorial approach. 

Studies of coping and attributional style showed that it was important to include appraisals of job
characteristics as well as measures of the working environment. The aim of the new data collection
phase of the project was to consider the extent to which work is good for health. Within this
framework, it was also possible and important to begin to address the three issues identified in the
first phase. A multimethodological approach was used to carry out two studies. The first was a cross-
sectional survey of established workers, and the second was a longitudinal survey of young people
starting work, in which participants completed questionnaires before beginning their first job and
again three months later. Both studies included both positive and negative measures of job
characteristics, perceptions and outcomes, as well as further measures of potentially influential
individual characteristics.

Findings from both studies suggested that appraisals of job characteristics (eg perceived stress, job
satisfaction) were more strongly associated with job characteristics than with individual
characteristics (eg demographics), and in turn that outcomes were more strongly associated with both
job characteristics and appraisals of these than with individual characteristics. This suggests that a
process approach to work and wellbeing, comprising job characteristics, appraisals of job
characteristics and outcomes, is appropriate. Data from the established workers study suggested that,
on the whole, the relatively new positive measures of job characteristics, appraisals and outcomes
were both appropriate and effective. In addition, these data suggested that positive and negative
measures of job characteristics, appraisals and outcomes were measuring different concepts as
opposed to opposite ends of the same spectra. A combined effects, or multifactorial, approach to
work and wellbeing was also shown to be particularly appropriate. Comparisons between the
established workers and new starters showed strong similarities, suggesting that the models and
measures are appropriate for both groups. 

In conclusion, the new data collection suggests that a process approach to work and wellbeing,
comprising job characteristics, appraisals and outcomes, is appropriate. Within this, a multifactorial
approach of combined effects best describes the associations between work and wellbeing. The data
also suggest that the extent to which work is good for health depends not only on workers’ exposure
levels (ie their job characteristics), but also on their appraisals of these. This has important
implications for both interventions and prevention, in that it suggests that changes in both job
characteristics and/or appraisal may be associated with changes in wellbeing outcomes. 

Table 25 
Changes in
outcome measures
over time
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Time 1 Time 2
F df p

Mean se Mean se

Anxiety 7.11 0.51 7.51 0.53 0.58 1–54 0.45

Depression 2.77 0.41 3.30 0.39 2.49 1–52 0.12

PSS 46.02 0.44 45.37 0.51 1.57 1–53 0.22

PFRS-f 33.26 2.05 35.78 1.93 1.56 1–53 0.22

General happiness 11.89 0.65 20.30 0.58 56.60 1–55 <0.0001



6 Conclusions

There has been a major shift in occupational health away from diseases associated with manual
labour, with musculoskeletal disorders and stress, anxiety and depression currently the most prevalent
occupational health issues. These are a major cause of sickness absence, loss of productivity and long-
term worklessness. The cost of these to the individual, the organisation and society is considerable
and there is a need for prevention and management. As well as removing negative aspects of work, it
is important to determine what defines a good job and which positive job characteristics are related
to improved wellbeing.  

The present project had three main aims:

• to review scientific evidence on the effects of different job characteristics on wellbeing
• to conduct secondary analyses of large existing databases to address issues that could not be

determined from reviews
• to conduct new studies to investigate relationships between the nature of work and health.

These aims were addressed using a multimethodological approach which included recent
developments in theory and methodology (eg the process approach to wellbeing and the combined
effects analysis technique). The whole project was intended, therefore, to be an integrated,
multifaceted approach to a relatively new area.

6.1 Key findings of the project

6.1.1 The literature review
The literature review examined prior research to determine ‘what is a good job?’ and what evidence is
present about work improving health and wellbeing. As predicted, the review identified many gaps in
our knowledge. There is an extensive literature on risk factors for stress at work, the scale of
occupational stress and the health outcomes associated with negative job characteristics and perceived
stress. In contrast, there have been few reviews of positive job characteristics and wellbeing at work,
and only a small number of relevant articles were identified. In addition, it was apparent that most of
the literature had no clear philosophical background, grounding or standpoint.

Generally, most researchers have suggested that there are many key factors which lead to a good or
healthy workplace or job. However, a problem with much of the research is that it is unclear whether
it is the presence of positive characteristics or the absence of negative characteristics that is important.
Measures of wellbeing also appear to be multifactorial (this applies to happiness, job satisfaction and
quality of working life). Both direct and indirect pathways between healthy workplace practices and
wellbeing have been proposed, although there is little research on factors that might modify such
effects. The literature on this topic often appears very focused on specific issues and frequently fails to
control for or consider the range of variables that are clearly important. 

Many of the issues that emerged from the literature were addressed by secondary analyses of existing
data (eg examining both the positive and negative ends of job characteristics while controlling for
other job characteristics). Other issues, such as the restricted use of measures of positive job
characteristics, appraisals and wellbeing, were addressed in the new data collection.

6.1.2 Secondary analyses
Much of the previous research seemed to make the implicit assumption that the absence of negative
work characteristics is the same as the presence of positive work characteristics; and very little research
considered whether changes in work characteristics were associated with corresponding changes in the
outcome measures over time. These issues were addressed in this project’s secondary analyses of existing
databases. These involved multivariate analyses of job characteristics (controlling for other factors such
as demographics) with multiple health outcomes. Work characteristics were subdivided into tertiles or
quintiles so that it was possible to identify the thresholds for significant associations between work and
possible outcomes. It was possible, therefore, to examine dose–response relationships and to determine
whether it was the presence of positive characteristics or the absence of negative characteristics that had
the larger effect. Analyses including multiple factors were also conducted so that confounding influences
of other variables were removed. This approach has been used in the present authors’ previous research
on the combined effects of occupational health hazards.6,7 The analyses considering the presence or
absence issue found strong associations between both negative and positive outcome and predictor
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measures. These associations were independent of other potentially confounding factors. The nature of
these associations fell broadly into two groups, suggesting either a dose–response type association or a
greater presence effect. The analyses considering the changes over time issue showed strong associations
between change in job characteristics and change in wellbeing over time. However, these analyses also
showed the influential impact of levels of job characteristics at baseline, suggesting a significant impact
from previous experience.  

6.1.3 Individual differences
The literature review also showed that individual differences in coping and attributional style have
largely been ignored. Two studies addressed these issues. The first study investigated the relationships
between job demands, control, social support, efforts, rewards, coping and attributional style in
predicting anxiety, depression and job satisfaction in a sample of 307 university employees from the
UK. Results were compared to those from a sample of 120 members of the general population.
Hypotheses predicted that workplace demands, intrinsic and extrinsic effort, and negative coping and
attributional behaviours would be associated with high levels of depression and anxiety and low job
satisfaction in university employees. It was also predicted that rewards, social support, job control
and positive coping and attributional behaviours would be significantly associated with lower levels
of depression and anxiety, and high job satisfaction. These hypotheses were supported, with social
support, intrinsic effort, rewards, self blame and escape/avoidance coping, playing a particularly
important role in predicting outcomes.

The second study investigated the relationships between job characteristics and coping in predicting
levels of anxiety and depression in nurses. Participants were 870 nurses from the south of England.
Independent variables included job demands, social support, job control, efforts, rewards and ways of
coping. Hypotheses predicted that job demands, intrinsic and extrinsic effort, and negative coping
would be significantly associated with higher levels of depression and anxiety, while social support,
rewards, job control, and positive coping would be associated with lower levels of depression and
anxiety. All hypotheses were fully or partially supported. Moderating effects of positive coping
behaviours on negative job characteristics were not found. It was shown that coping behaviours
significantly added to the explanation of variance in anxiety and depression outcomes, over and
above the use of job characteristics alone. This indicated the importance of coping factors in
wellbeing and health research, in accordance with the multifactor premise of transactional models.

6.1.4 New data collection
The aim of the new data collection phase of the project was to consider the extent to which work is
good for health. Within this framework, it was also possible to begin to address issues identified by
the literature review and secondary analyses, namely the relative lack of use of positive measures, the
frequent failure to control for potentially influential variables and the need for a multifactorial
approach to work and wellbeing.

The new data collection comprised two studies. The first was a cross-sectional survey of established
workers, and the second was a longitudinal survey of young people starting work in which
participants completed questionnaires before beginning their first job and again three months later.
Both studies included both positive and negative measures of job characteristics, appraisals and
outcomes, as well as further measures of potentially influential individual characteristics.

Findings from both studies suggested that appraisals of job characteristics (eg perceived stress at work,
job satisfaction) were more strongly associated with job characteristics than with individual
characteristics (eg demographics or personality), and in turn that outcomes (positive and negative mental
health and physical health) were more strongly associated with both job characteristics and appraisals of
these than with individual characteristics. This suggests that a process approach to work and wellbeing,
comprising job characteristics, appraisals of characteristics and outcomes, is appropriate. Data from the
established workers study suggested that, on the whole, the relatively new positive measures of job
characteristics, appraisals and outcomes were both appropriate and effective. In addition, these data
suggested that positive and negative measures of job characteristics, appraisals and outcomes were
measuring different concepts as opposed to opposite ends of the same spectra. A combined effects, or
multifactorial, approach to work and wellbeing was also shown to be particularly appropriate. 

Comparisons between the established workers and new starters group showed strong similarities,
suggesting that the models and measures are appropriate for both groups. Data from the new starters
study showed no significant change in negative outcomes over time. The relatively short follow-up
period and small sample size may both be implicated in this finding.
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Overall, a multifactorial approach of combined effects best describes the associations between work
and wellbeing. The data also suggest that the extent to which work is good for health depends not
only on workers’ exposure levels (ie their job characteristics), but also on their appraisals of their
work. This has important implications for both interventions and prevention, in that it suggests that
changes in both job characteristics and/or appraisals of work may be associated with changes in
wellbeing outcomes.

6.2 Summary of the issues addressed in this report
The principal issue addressed was ‘What job characteristics are good for health?’ The new data
collection showed that the best indicator of good health is the combined score representing the sum
of positive (and absence of negative) job characteristics and the appraisals of these (eg job
satisfaction, absence of stress at work). This score is far superior to individual components or specific
combinations of these. Specific components are likely to be important because any interventions will
aim to change those where problems are observed. However, the measure that acts as the best
indicator of a good job represents the global picture, something which is more akin to the ‘culture’
than any individual component. Wellbeing at work will generally reflect the balance between the
beneficial characteristics and their appraisals and the adverse conditions and their appraisals.
However, wellbeing does not always change in a dose–response fashion for all factors, and this is
something which requires further investigation. It should also be noted that health has been measured
here by subjective reports. Further research can now use the present approach to look at specific
diseases and also accidents and injuries. Similarly, specific sectors and groups of workers (eg older
workers) can now be studied using the framework developed here. The mechanisms underlying the
associations found in this study can also be addressed by combining the present approach with a
more biopsychosocial model. 

In summary, the present project has addressed the issues of what a good job is and how
characteristics associated with a good job relate to health. The present approach can now be applied
to other occupational safety and health issues that have been identified as having a high priority.

6.3 Implications of the research 
This final section of the report discusses the implications of the research for theoretical development,
policy and practice. Suggestions are made for further research and these focus on the ways in which
the current research team at Cardiff University could develop the area.

6.3.1 Implications for theoretical development
The first question addressed by both the present project and the team’s earlier research is what form
an indicator assessing job characteristics should take.

The combined effects approach: are there problems?
This research has shown that the best predictor of stress, fatigue and mental health and
musculoskeletal problems (and other outcomes such as accidents at work) is the total number of
negative factors that a person perceives they are exposed to at work. Such effects hold up when
negative affectivity is covaried. This approach was originally incorporated into the HSE Management
Standards,117 but emphasis subsequently shifted to individual components and adjusting for negative
affectivity disappeared. The combined effects approach still covers individual factors and allows one
to determine whether there are selective influences (and specific problems) that underlie different
outcomes. What it does initially is to show whether or not problems are present (it acts as a piece of
litmus paper, warning light or flag system) and then allow a fine-grain dissection of them. The present
project allowed this approach to be extended to consider positive aspects of work. 

Models of stress and wellbeing
Transactional models of stress emphasise the different stages in the stress process and consider not
only job characteristics but appraisals of stress and the impact of different coping styles and personal
factors (eg personality, attributional style) in determining the outcomes. Mark & Smith30 have applied
such a model (the DRIVE model) to mental health issues and shown that it has much better predictive
value than one based solely on job characteristics. Such models also show how primary, secondary
and tertiary interventions can be best applied. The next step is clearly to integrate this approach with
the combined effects model so that one uses scores which reflect the total influence of job
characteristics, total influence of perceptions of stress and individual resources to predict different
outcomes. Again, this process approach can be applied to positive aspects of work and wellbeing.
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Impact of organisational factors
The present researchers’ recent work on combined effects and safety culture has shown that
organisational factors are important predictors of both health and safety. Future research can now
add these into the current models and measuring instruments.

What makes a good job?
Future research must be relevant to a wider agenda including ‘good jobs’ and Health, Work and
Wellbeing.118 Indeed, these recent topics have often been reviewed with little consideration of analysis
of existing data using the Management Standards approach. For example, it has been suggested that
job satisfaction is not a useful measure of a good job and that adoption of the Management
Standards approach and use of the indicator tool leads to a good quality workplace. However, the
present research shows that the indicator tool largely measures job satisfaction, which contradicts the
above statement.

The research described in this report examined both negative and positive aspects of work and
measured the relationship between these and wellbeing. The modified combined effects score can now
also be expressed as a balance between bad/good features of the job and in this respect reflects a
more complex version of the older models of demand–control–support and effort–reward imbalance.
Similarly, the present approach to ‘good jobs’ included assessment of the job–wellbeing process,
which requires measurement of job characteristics, perceptions of wellbeing and positive outcomes.

6.3.2 Implications for practice and policy
The major topic that has been influenced by the present research is the collation of information about the
effects of different job characteristics on wellbeing. Previous approaches have largely collected
information about negative effects (eg occupational stress) and developed theories, practical approaches
and policies aimed at such issues. The emphasis has now shifted towards positive working environments
and improving wellbeing through work. This approach can be linked to a general trend in prevention and
health promotion rather than a more therapeutic stance that advocates waiting until things go wrong and
then trying to correct them. The present project has shown which areas require further research and it has
provided a framework that can be used both to study and also to change wellbeing in the workplace.
This approach will be important for a number of reasons, which are outlined below.

Current occupational health issues
Musculoskeletal disorders and stress, anxiety and depression are currently the most prevalent
occupational health issues. They are a major cause of sickness absence, loss of productivity and long-
term worklessness. The cost of these to the individual, the organisation and society is considerable
and there is a need for prevention and management. There is some degree of co-morbidity between
musculoskeletal disorders and stress, and there is evidence of similarities in the causal factors. This
suggests that a similar approach to both areas may be effective. Indeed, given the links between stress
and mental illness and other diseases (eg cardiovascular disease and cancer), a unified approach may
have far-reaching effects on wellbeing and long-term health. The present project provides an
approach that can be applied to these areas and it can be integrated with approaches aimed at both
practice and policy, while also having an impact on theoretical development.

The Management Standards approach
The Management standards approach117 was developed by the Health and Safety Executive (HSE) to
reduce levels of work-related stress. It has two major aspects: a risk management methodology and an
assessment model using an indicator tool. The Management Standards approach is a key component
of the HSE’s ‘stress toolbox’, which is being expanded by adding secondary and tertiary interventions
that can deal with common mental health problems at an individual level. It is suggested that the
framework developed in the present project will provide a better toolbox than one based on the
Management Standards approach. For example, several weaknesses and limitations of the current
Management Standards have been identified. In particular, there is a need to:

• incorporate higher level organisational factors
• balance positive and negative drivers of employee health
• provide evidence of the validity and reliability of the Indicator Tool and risk management process
• tailor the approach to specific contexts
• address the equivalence of different approaches to the topic
• provide a better link between the risk assessment and interventions
• develop a business case for managing stress and other common health problems
• educate and provide support for the users and experts.
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There is also a need to expand the Management Standards approach to address issues such as:

• broadening the approach to allow it to address factors common to different conditions and those
specific to particular conditions

• developing a set of competences for users of the approach
• developing more supportive compliance and enforcement regimes
• developing the approach for use with small and medium-sized enterprises
• examining the use of the Management Standards in job retention and return to work
• examining an extension of the approach to public health issues. 

In terms of policy it has been argued that prevention strategies must be placed within the overarching
‘health, work and wellbeing’ message.118 This requires a wider development of the health management
agenda to develop strategies that go beyond current methods of primary prevention. It is argued that
the present project, combined with other aspects of research currently being undertaken at Cardiff
University, provides the basis from which the following objectives can be addressed:

• development of a new form of the Management Standards that can be applied to a wider range of
health issues, including positive wellbeing at work

• extension of the approach by adopting a framework that can integrate different areas and collect
data to test the core concepts and models

• assessment of the feasibility and practicality of the approach in a variety of organisational
contexts.

6.3.3 Implications for interventions

Wellbeing through work 
The present researchers are currently part of a network in Wales (funded by the European Social
Fund) that is examining measurement of wellbeing at work and the extent to which different
interventions improve wellbeing and reduce the risk to job retention caused by mental health
problems. This programme will provide access to a range of organisations and allow rapid and cost-
effective data collection, which can extend the present project.

The role of a case manager in improving wellbeing at work
This research has involved care workers who have high levels of stress and high rates of absenteeism
due to mental health problems. Following an approach similar to the Management Standards, a case
manager employed by the organisation has used the information from the risk assessment to develop
and evaluate secondary and tertiary interventions. A pilot study has produced a significant reduction
in stress levels and reduced absenteeism due to mental health problems by 60 per cent. The case
manager model provides a good example of how information from the risk assessment can then be
used to beneficial effect. Again, this approach can now be used to improve wellbeing rather than just
helping the individual cope with negative aspects of work.

6.3.4 Implications for communication

The Cardiff University multi-disciplinary work and wellbeing network
A multi-disciplinary research network has been set up to facilitate cross-disciplinary input (from the
Social Sciences and Psychology departments, the Business School and the Medical School) into policy,
practice and further research.

The Cardiff Work Environment Research Centre (CWERC) seminar series
This seminar series has allowed the university to cover many of the issues relevant to this project with
over 100 organisations in Wales. It is therefore possible to examine engagement, education and the
practical issues involved in translating research tools into forms which are widely acceptable. Indeed,
experience with these organisations is that engagement is a crucial issue that needs to be urgently
addressed. Information on ways of improving this will be obtained from the present project.

Link with job retention and return-to-work programmes
While the issue of wellbeing has been examined widely in people with established jobs, it has clearly
become an issue for those whose job retention is threatened and those who are aiming to returning to
work. A key issue in these areas is to focus on fulfilled employment and ‘good jobs’, rather than
merely aiming to reduce the numbers of people not in employment.
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Link with public health
It is clearly the case that occupational wellbeing should not be considered in isolation. Many of the
issues covered in the present project are relevant to life outside work. Collaboration with the Cardiff
Wellbeing Connect Network and the Welsh Wellbeing Network will allow the approaches developed
here to be applied to other contexts.

Link with biopsychosocial approaches to wellbeing
It will eventually be important to link any developments in the occupational area with an
understanding of the underlying biopsychosocial mechanisms. Collaborations with colleagues at
Cardiff University and elsewhere mean that such future developments could easily occur (eg studies of
gene expression, biomarkers and brain imaging can be conducted).

6.4 Possible future research
The present project has not only advanced research in the area but has implications for the next
steps. Some potential further studies are outlined next.

A position paper on approaches to work and wellbeing
The approach adopted here is that existing indicator tools should be modified to reflect the total
influence of job factors and perceptions of stress and wellbeing. A paper describing the development
of this approach is desirable. Secondary analyses of existing data are required to support development
of revised measuring instruments. For example, the present authors have shown that many of the
scales of indicator tools can be replaced by single items. 

Development of revised measuring instruments and validation of these
The revised measuring instruments will need to be much shorter and correlations with the existing
measures will need to be examined. An initial pilot study could develop the new measures and
examine the psychometric properties of the instrument. Following this, correlations between the items
in the new instrument and longer validated questionnaires will need to be examined. This survey
would measure:

• demographics
• nature of job
• positive and negative job characteristics
• positive and negative perceptions of the job (perceived stress, job satisfaction and so on)
• individual characteristics (negative affectivity, the attributional styles of positive and negative

coping methods) and mental health outcomes (positive and negative)
• musculoskeletal disorders
• accidents, injuries and productivity
• absenteeism
• general health status (symptom checklists). 

Sample sizes would be based on the effects we have observed in our current and past research.
Logistic regressions would be carried out to determine the strength of associations between the new
indicator tool and the outcomes controlling for possible confounders (eg demographics, personality).

Analysis of the predictive power of the new approaches
A representative sample of 2,000 participants would be selected from the electoral register and
stratified to cover a range of different sectors. This data collection would provide a good test of the
new indicator tool and enable evaluation of the extent to which it can be applied to new topics (eg
incorporation of organisational factors, inclusion of positive factors, or use with a variety of
outcomes). 

Collection of new data from those with existing problems at work
The previous surveys did not set out to recruit individuals with conditions such as stress,
musculoskeletal disorders or other common health problems. Further research needs to examine the
current issues in samples whose job retention may be at risk because of occupational health issues.

Discussion of the framework in which the indicator tool is used
One of the major issues encountered during this project was getting organisations to engage in the
assessment process. Similarly, others do not know what to do with the information from the indicator
tool once they have it. These issues can be raised with the authors’ research management group (the
Cardiff University ‘Wellbeing at work’ network), local organisations (those who attend the CWERC
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seminars) and the management and participants of the ‘Wellbeing through work’ project. The
information obtained from these groups will contribute to the development of best practice and also
ensure the equivalence of the variety of methods used. 
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Appendix 1: Articles covered by the literature review 

This list covers all of the articles included in the literature review that were read in full (see pages
17–18 for more details). The papers are listed in categories of descending relevance to the present
research project. 

Superscript numbers after authors’ names refer to the full list of articles conisdered for review on
pages 85–88. 

Most relevant

Quality of work life 
Krueger et al. 200245 – cross-sectional survey

This cross-sectional questionnaire study aimed to identify organisation specific predictors of job
satisfaction. 

Sample
This study covered non-physician staff in six independent Canadian healthcare organisations. The
overall response rate was 33 per cent, n = 1,819 (25–55 per cent across the six sites). The study
concluded that job satisfaction is a multidimensional construct which is a product of the global
evaluation of one’s workplace and context. Although there are some commonalities, some predictors
of job satisfaction seem to be organisation and context-specific. 

Measures
The factors associated with job satisfaction for the six sites combined, in order of importance, were: 

• belief that the organisation carries out its mission statement,
• good communication
• less frequently being asked to do an excessive amount of work
• good decision latitude
• being satisfied with pay level
• being satisfied with the organisation’s recognition of employee contributions
• being female
• good role clarity
• being satisfied that the organisation keeps employees informed
• good team work
• being given enough time to get the job done
• good organisation–staff relations. 

The factors that were significant at individual sites also included: 

• good decision authority
• being satisfied with patient or resident care
• good supervisor social support
• hours per week spent on job-related activities
• job classification
• organisational support of training and development.

Wellness at work 
Hillier et al. 200546 – review article

This is a review article from a UK group focusing on peer-reviewed literature published between 1993
and 2005 on research into the link between employee health and performance. It considered health
problems addressed by health promotion and disease prevention, and the impact of interventions on
improving health risk, reducing healthcare costs and improving worker performance.

The paper gives an overview of strategies, theories and approaches concerned with improving
‘wellness’ at work. The authors recognise that research has largely focused on the identification of
stress in the workplace rather than the measurement or consideration of wellness. Alongside
acknowledging the human benefit of addressing employee wellness, the authors highlight how
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performance detriments are seen when workers become ‘disengaged’. They state that workplace
wellness programmes have been shown to reduce healthcare-related costs and worker absenteeism as
well as improve productivity (they define wellness as a positive, sustainable state that allows us to
thrive and flourish). 

They conclude that a job should be much more than simply a way of earning a living. It provides
identity, contact and friendship with other people, a way of putting structure in your life and an
opportunity to meet goals and contribute. They suggest that there are important key success
benchmarks that need to be attended to in developing a strategy to increase wellness at work in
organisations. These include senior managers with the skills to manage people effectively.

Finally, it is highlighted that the issue of employee wellness needs to be dealt with at earlier stages
than it is at present. As well as the problem of many senior positions being filled by people on the
basis of their technical rather than people management skills, the authors suggest that awareness of
wellness should start as early as possible in schools and the education system.

Path to a healthy workplace 
Grawitch et al. 200647 – critical review

This is a review article from a US group. 

Measures
The review identifies five general categories of healthy workplace practices: 

• work–life balance
• employee growth and development
• health and safety
• recognition
• employee involvement. 

They also suggest that the link between healthy workplace practices and employee and organisational
outcomes is contingent on the effectiveness of the communication within the organisation and the
alignment of practices with the organisational context.

It described the PATH model (practices for the achievement of total health), which reflects a synthesis
of previous research. It comprises three components: 

• healthy workplace practices (work–life balance, employee growth and development, health and
safety, recognition, and employee involvement)

• employee wellbeing (physical health, mental health, stress, motivation, commitment, job
satisfaction, morale and climate)

• organisational improvements (competitive advantage, performance and productivity, absenteeism,
turnover, accident and injury rates, cost savings, hiring selectivity, product or service quality, and
customer service and satisfaction). 

The results showed that healthy workplace practices link to employee wellbeing and organisational
improvements, and employee wellbeing and organisational improvements link to each other. They suggest
a direct pathway from healthy workplace practices to organisational improvements and an indirect
pathway from healthy workplace practices to organisational improvements through employee wellbeing.

European Quality of Life Survey 
Wallace et al. 200748 – cross-sectional survey

Sample
This report is based on data from the 2003/04 European Foundation for the Improvement of Living
and Working Conditions European Quality of Life Survey of 28 countries. This was an interview
survey of approximately 1,000 respondents in each country, selected at random from people aged
over 18. The report analyses the data from working respondents (about 500 per country). 

Measures
The report considers the relationship between quality of work and quality of life through an analysis
of how working conditions, job satisfaction and work–life balance affect life satisfaction. It
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concentrates on subjective wellbeing as its measure of quality of life. Quality of work is measured on
three dimensions: working conditions, overall satisfaction with work, and perceptions of work–life
balance.

Overall, the results point to a rather weak association between quality of work and life satisfaction.
Employment settings, such as working hours, type of contract, supervisory responsibilities, having a
second job, stress and dangerous conditions at work, are weakly related to life satisfaction; in
contrast, perceptions of working conditions, such as occupational status, job security and good pay,
show substantially stronger relationships to subjective wellbeing.

Across all countries, people who perceive their work as being both intrinsically and extrinsically
rewarding have higher levels of job satisfaction than those who do not. The multivariate analyses
conclude that quality of work, whether in the form of employment setting or perceived working
conditions, plays a significant role in determining levels of job satisfaction. Generally, perceptions of
working conditions are the most influential. Further analyses showed that the relationship between
working conditions and life satisfaction is strongly mediated by job satisfaction. Working conditions
influence job satisfaction, which in turn influences life satisfaction.

Being unemployed has a strong negative impact on life satisfaction. While it may initially seem that
providing jobs of any kind is important, job quality is also crucial. Having better quality employment
and a good work–life balance lead to higher job satisfaction levels and a higher level of life
satisfaction than other kinds of working conditions do.

Psychosocial work factors and health-related quality of life 
Edimansyah et al. 200749 – cross-sectional survey

Sample
This is a cross-sectional questionnaire study from Malaysia. The aim of this article was to look at the
associations between psychosocial work characteristics and health-related quality of life in
automotive assembly workers. Participants were males with a minimum of one year’s experience who
had no reported psychiatric illness.

Measures
The survey found that created skill was positively associated with physical health and psychological
domains of health-related quality of life, while skill discretion was positively associated with social
relationship and environment domains. Social support was positively associated with physical health
and environment domains, while co-workers support was positively associated with psychological
and social relationship domains. Job insecurity and hazardous conditions were negatively associated
with all domains, while psychological job demands were negatively associated with the environment
domain. In order to improve the health status of these workers, the authors suggest that job security
and hazardous conditions are the two areas which should be focused on.

Job satisfaction in occupations 
Rose 200350 – secondary analysis

Sample
This paper presents secondary analysis of the British Household Panel Survey data of 1999, in which
7,365 employees were interviewed. 

Measures
The analysis focuses on job satisfaction. The author argues that when examining satisfaction, more
attention needs to be paid to distinguishing carefully between the terms ‘job’ and ‘work’. ‘Job
satisfaction’ should be used to describe the extrinsic factors, such as employment contract, skill and
finance, while ‘work satisfaction’ relates to intrinsic factors such as employee involvement,
empowerment and self-actualisation.

The paper suggests that there is little evidence that variables bearing on the socio-psychological
environment of a job exert the primary influence on job satisfaction scores. But variables relating to
the quality of working life in terms of wellbeing and time clearly emerge as important. A regression
analysis was conducted and the two strongest predictors of satisfaction were found to be work-
related stress and hours worked. The model therefore indicates that employers who wish to increase
employee job satisfaction could in all probability do so most immediately and effectively by seeking
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ways to reduce hours of work and work-related stress factors (themselves often time-related), rather
than through reforms directed at the socio-technical quality of work life.

Work, happiness and unhappiness 
Warr 200717 – book

In this book, a number of key concepts are deconstructed to make them more meaningful and
measurable. For example, a distinction is made between two types of happiness: ‘wellbeing’, which
relates to feelings, pleasure and excitement; and ‘self-validation’, which looks beyond pleasure to
concepts of self-realisation and being true to oneself.

A key contribution is Warr’s ‘vitamin analogy’, which likens positive work environment features to
vitamins. Increased vitamin intake is beneficial, but at a certain point greater intake will make no
further difference.

Key variables
Warr suggests a list of 12 key characteristics of any job which must be considered when investigating
happiness at work: 

• opportunity for personal control
• opportunity for skill use
• externally generated goals
• variety
• environmental clarity
• contact with others
• availability of money
• physical security
• valued social position
• supportive supervision
• career outlook
• equity. 

Warr discusses how such job characteristics should be considered in combination and suggests that
the combined effect of variables may be interactive and not just additive. 

In relation to unemployment and retirement, Warr concludes that unemployment causes ‘considerable
unhappiness’, but that findings in relation to retirement are considerably more mixed.

Searching for happiness at work 
Warr 200751 – summary article
The author outlines six issues which need to be considered when designing future research: 

• consider multiple aspects, as there are different scopes of happiness – context-free, domain-specific
and facet-specific – which need to be distinguished from each other

• examine a wide range of environmental sources: Warr identifies 12 environmental sources of
happiness

• look for non-linear patterns, as some desirable environmental sources become undesirable at high
levels

• explore mental processes as well as environmental features; these influential mental processes can
be explored in terms of the judgments made when appraising a situation

• recognise the importance of personal baselines, as people are consistent in their behaviours and
mental processes across times and settings

• acknowledge that unhappiness is essential to happiness; in many settings people can only
experience happiness in the presence of its converse, so one is dependent on the other. 

This paper is a summary of all the key points from the book reviewed above which are pertinent to
this review. 
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Number and distribution of work hours to health and quality of life 
Barnett 200652 – review article

Measures
This represents a thorough consideration of the issue of working hours and quality of life. Alongside
a review of the field, the author also reports on the results from two new studies designed to ‘fill
some of the critical knowledge gaps’. A major conclusion is that working hours per se are not
strongly related to health and quality of life outcomes. Instead, issues such as the distribution and
pattern of working hours should be considered as more critical. Also, the author argues that analysis
should not focus on the individual, as most people’s lives interact with those of others. Decisions and
consequences relating to working hours are experienced in a wider context that should be reflected in
any research strategy.

Little attention has been paid to the idea that working long hours may be associated with positive
outcomes. Those who work longer hours typically earn more money than those who work shorter
hours. In addition, they generally have more benefits, greater opportunity for advancement and
higher job security. Engagement in both work and family roles may lead to work–family enrichment
which is another positive outcome.

Of particular note is the fact that the author dedicates considerable attention to methodological
concerns. Where large numbers of studies are conducted without due consideration of confounding
variables and causal ambiguities, Barnett highlights that methodological diligence is essential if valid
and meaningful conclusions are to be drawn. Overall the author concludes that long work hours
appear to be a weak predictor of both negative and positive outcomes.

Is work good for your health and wellbeing? 
Waddell & Burton 200618 – review

A broad perspective is used to assess the question of whether work is good for you. This is done by
means of a systematic review of the literature. The report starts with the general question of whether
work is good for you before breaking this down and answering it from a number of different angles.
Where the authors set out to draw a general conclusion on the issue of work and wellbeing, it
becomes clear that such a broad generalisation may not actually be appropriate, given the huge
complexity of the issue. 

The value of this review, therefore, lies in the detail and how it explores all aspects of the work and
wellbeing debate from unemployment to disability and older age. The background for such discussion
is also usefully examined in terms of what work represents in our society. 

Methodologically, the review is comprehensive and can therefore be considered of considerable value
in the current context. Papers were reviewed on the basis of both their relevance to the subject, and
also their methodological soundness. Considering a range of perspectives on the subject, the authors
conclude that work is generally good for you.

Moderately relevant

Positive affectivity and collective efficacy as moderators of the relationship between 
perceived politics and job satisfaction 
Hochwarter & Kiewitz 200353 – cross-sectional survey

Sample
This is a cross-sectional questionnaire survey of US university staff. 

Measures
The paper focuses on the impact of work politics on job satisfaction and looks at whether positive
affectivity and perceived collective efficacy are moderators. The authors also consider the
multiplicative effects of these variables on the relationship between perceptions of politics and job
satisfaction. 

They found that low positive affect–low perceived collective efficacy individuals were less satisfied
with their jobs when levels of ‘go along to get along’ politics increased. Also, high positive affect–high
perceived collective efficacy individuals reported a significant inverse relationship between perceived
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politics and job satisfaction. That is, positive affectivity and perceived collective efficacy were found
to interact jointly with the ‘go along to get along’ dimension of organisational politics to predict job
satisfaction. However, there were no significant relationships between positive affect, perceived
collective efficacy and general political behaviour, or pay and promotion politics.

Interactive effects of positive affect and a sense of competency on the politics perceptions–
job satisfaction relationship 
James et al. 200554 – longitudinal survey

Sample
This paper describes a questionnaire study of nurses and other care-giving staff in US nursing homes,
during which individuals were surveyed at six-monthly intervals up to five times over a period of two
and a half years. 

Measures
In contrast to the previous paper, this article looks uses positive affect (PA) and sense of competency
(SOC) as the ‘buffer’ variables. Factor analysis suggested that job satisfaction was explained by three
domains – pay, management and work. Regression analyses showed that those working full-time were
less satisfied with pay but more satisfied with work than those working part-time. As predicted, high
positive affect and high sense of competence were found to buffer the effects of negative work
politics.

Quality of work life 
Beasley et al. 200555 – cross-sectional survey

Sample
This was a cross-section questionnaire survey of US family physicians. It was a commission-style
study looking at the specific issue of quality of working life amongst physicians in Wisconsin. 

Measures
The authors found that independent physicians had significantly more positive ratings of several
aspects of the quality of their work life compared with physicians employed by healthcare
organisations, including:

• better working relationships
• more satisfaction with family time
• more influence over management decisions
• better satisfaction with being a physician
• better perceived quality of the care they provided
• greater ability to achieve professional goals
• less intention to leave the practice.

Benefits of a preventive job search program on re-employment and mental health 
Vuori & Silvonen 200556 – case-control study

Sample
This paper from a Finnish group compares unemployed job-seekers involved in a preventive job
search programme which aims to facilitate return to the job market and prevent the negative mental
health consequences of unemployment by strengthening job-search self-efficacy and inoculating
against setbacks. The 1,230 individuals were randomly assigned to the case and control groups. 

Outcomes
The study found that, at a two-year follow-up, those in the programme were more likely to be
working or training and had significantly decreased symptoms of depression and increased self-
esteem.

Sense of coherence, psychological work characteristics and changes in quality of life 
Nasermoaddeli et al. 200357 – longitudinal survey

Sample
This paper reports a one-year follow-up questionnaire study of Japanese civil servants. 
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Measures
It found that sense of coherence was positively associated with all four domains of the WHO Quality
of Life questionnaire:

• physical health (eg pain, energy, sleep, mobility)
• psychological (eg positive feelings, self-esteem, body image)
• social relationships (eg personal relations, sex, social support) 
• environment (eg physical safety, transport, home environment, access to health and social care)

Job control was related positively to physical health, psychological and social relationship domains,
while job demand was negatively related to the physical health domain. The paper concludes that a
higher sense of coherence and job control could result in better subjective feelings of wellbeing. It is
generally not viable to reduce job demand, so increasing the latitude of control may improve physical
health. The authors note that their findings suggest that sense of coherence can predict the movement
towards health in a one-year follow-up. 

Home-working and work–life balance: does it add to quality of life? 
Moore 200658 – cross-sectional survey

Sample
This paper describes data from questionnaires and interviews with UK home-workers. 

Measures
Examination of home-workers found they reported average levels of stress and this did not differ by
occupation. Differences were found that depended on age of children, whether the respondents were
traditional or professional home-workers (ie low-skilled vs high-skilled) and gender. Traditional
home-workers were generally women who combined working and caring for their children, while in
the case of professional home-workers, the children were generally cared for somewhere else. Most
reported flexibility as the main benefit of home-working and believed that this helped to improve
their work–life balance. The biggest challenge they faced was overworking. 

The authors suggest that if quality of life concerns subjective and objective wellbeing (here GHQ), then
home-working in general does not increase quality of life. Rather, working from home has both a
positive and negative impact on particular home-workers, varying by type of home work, the reason for
home-working and expectations, as much as by psychological factors such as motivation and control.
The author also points out that social supports, such as appropriate childcare and a social network that
can sustain home-working practices, can be useful in improving the working lives of many.

Quality of work life 
Telford 200459 – review article

This is a narrative review and not a research paper, and is therefore of limited use. The main point
raised is that nursing standards have dropped; this can be traced back to factors such as substandard
supervision and lack of recognition. The focus is on how quality of working life has deteriorated,
which does not align with the interests of the present study. This article may be useful for background
commentary on wellbeing issues, but has no research value.

Resident job satisfaction and quality of life 
Bailit et al. 200560 – cross-sectional survey

This paper describes a cross-sectional questionnaire survey of US ob-gyn residents, and looks at
working hours and working conditions, job satisfaction and quality of life. It concludes that a
reduction in work hours improved respondents’ satisfaction with their personal lives but did not alter
their job satisfaction levels.

After restrictions were implemented, participants reported working fewer hours per week (89 vs 83),
sleeping less while on call (3 vs 2 hours) and greater satisfaction with personal lives. No differences
were seen for number of shifts per week (24), average hours of sleep outside the hospital and
satisfaction with work. 

The authors point out, however, that a restriction to 80 hours per week still means that residents
work much longer hours than other workers.
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Women, work, and wellbeing 
Klumb & Lampert 200414 – review article

This review summarises 161 measures of the effects of women’s employment on wellbeing. The
results from the methodologically strong papers confirm that paid employment has no adverse effects
on women. One important consideration is that the same roles can have different effects depending
on the context and a range of other factors. Therefore the question should be under which conditions
employment becomes adverse or beneficial.

This review imposed strong methodological constraints on the studies included. These papers were
classified into two groups: Type II, including the methodologically strong papers (n = 13), and Type I,
which included the remaining papers (n = 140). 

Of the 91 Type I studies looking at employment and psychological distress, 48 reported beneficial
effects, six adverse effects and 18 no effect. Both of the Type II studies found employment to have a
beneficial effect. Employment was associated with reduced psychological distress in women. With
regard to physical health, differences were seen that depended on the type of studies conducted. The
majority of Type I studies reported beneficial effects, but Type II studies did not show employment to
be associated with health. With regard to studies of cardiovascular risks and diseases, both types of
study were similar. One study found a beneficial effect of employment, while the remaining two
found no effects. The clearest effect was found for mortality; all but one study demonstrated that
employed women were at an advantage over non-employed women. Overall the longitudinal studies
show that employment either has a beneficial or neutral effect on women’s health. Studies of
subjective distress and mortality showed a benefit for employment, whereas studies of subjective
health or cardiovascular risks and diseases obtained neutral results. The main conclusion is that both
type I and type II studies generally find employment to either be either beneficial or neutral to
women’s health.

Quality of working life 
Schouteten 200461 – cross-sectional survey

Sample
This paper explored whether group work, or team working, improved the quality of working life in
three jobs in two organisations: home helps, district nurses and specialised district nurses. One
organisation used a team-based approach while the other was largely focused on individuals.

Measures
The quality of work life was measured using WEBA analyses, which included seven characteristics of
‘good jobs’:

• completeness of work
• difficulty of work
• monotony of work
• workplace autonomy
• interaction potential
• presence of organising tasks
• information provision.

The results revealed that the job of home help in both organizations was not challenging, with
routine tasks. However, in the team-based organisation, workers were responsible for extra tasks.
This made their jobs more complete and less monotonous but increased their job pressures. District
nurses in the team-based organisations were found to be better equipped to deal with job control
needs, and extra tasks again made the work more complete and challenging, despite consultation with
colleagues being problematic. Once again, the job of specialised district nurse in the team-based
organisation was found to be more complete and challenging than in the traditional organisation. It
appears that the positive aspects of team-based groups include jobs that are more challenging and
complete with more autonomy and job decision latitude, but also entail more work pressure as work
is intensified.  More control needs of these occupational groups would require more job control
capacity to level the work–pressure balance. The conclusions were that team-based groups could
improve the quality of home-based patient care and the quality of working life, but that more
complex jobs with more control require higher levels of discretion. The author concludes that team-
based work brings with it increased job decision latitude, but also higher work pressure.
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Quality of work-life for nurses 
Hofmeyer 200362 – narrative article

This narrative article looks at how the working environment and organisational culture can affect
health and wellbeing in nurses. In addition it considers what makes a good team and why people may
prefer to work on some wards but not others. The aim is identify ways to retain qualified nurses and
combat the low levels of staffing that the nursing profession is currently experiencing. This was a
review of the literature from both a psychological and sociological perspective.

The majority of nurses report leaving their position due to inadequate or inflexible workplace
management practices and feelings of being overburdened, oppressed, marginalised or undervalued by
senior colleagues or peers. There is a strong correlation between individuals’ perception of respect,
inclusion and control in their workplace, and their health and wellbeing.

Organisational culture is an indicator of wellbeing in an organisation. Better working conditions may
lead to better health of workers, which may in turn lead to better productivity of organisations.

Determinants of staff job satisfaction 
Castle et al. 200663 – cross-sectional survey

Sample
This paper describes a questionnaire study of nurses and other care-giving staff in US nursing homes
during which individuals were surveyed at six-monthly intervals up to five times over a period of two
and a half years. 

Measures
Factor analysis suggested that job satisfaction was explained by three domains – pay, management
and work. 

Regression analyses showed that males were less satisfied with work than females, married caregivers
were less satisfied with work and pay, and older workers were slightly more satisfied with pay.
Nursing assistants were less satisfied with pay than nurses, although they were relatively more
satisfied with the work. The full-time caregivers were less satisfied with pay than the part-time
workers but more satisfied with the work. Those who had been working for between one and five
years were generally less satisfied than those who had been working less than a year or more than
five years. Caregivers’ perception of quality of care was associated with all three of the job
satisfaction domains. 

Quality of work life 
Tung-Chun et al. 200764 – cross-sectional survey

Sample
This is a questionnaire study of auditors in Taiwanese accounting firms that focused on the impact of
quality of work life (QWL) on career and organisational commitment, and how these commitments
affect respondents’ intention to leave. 

Measures
Correlations revealed a significant positive association between all four QWL dimensions (work–life
balance, job characteristics, supervisory behaviour, and compensation and benefits) and career
commitment and affective commitment. They were all significantly and negatively related to intention
to leave. This suggests that different dimensions of quality of work life lead to different kinds of
human resources outcomes: job characteristics and compensation or benefit are good for development
of professionalism; work–life balance, supervisory behaviour and compensation or benefits are good
for organisational commitment; and perception of work–life balance is good for intention to leave. 

Quality of life, sense of coherence and subjective health 
Axelsson et al. 200565 – cross-sectional survey

Sample
This is a cross-sectional Swedish questionnaire study aiming to describe and analyse upper secondary
school students’ work attitudes and factors related to these attitudes. 
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Measures
A total of 551 students completed a questionnaire (response rate 91 per cent) which assessed a
number of factors including quality of life, sense of coherence and work ethics. 

Using multivariate techniques, the authors conclude that individual factors such as female gender,
good quality of life, high sense of coherence, good health, support from both parents, positive
experience of school and work contacts are positively related to attitudes towards work.

Not directly relevant

Quality of work life 
Beasley et al. 200466 – cross-sectional survey

Sample
This cross-sectional questionnaire survey compared the level of quality of US family physicians’ work
life between in healthcare organisations (their employers). 

Measures
The study focused on satisfaction levels and their association with both intention to leave and
satisfaction with delivery of care. The work showed significant differences between healthcare
organisations and suggested that some were doing better than others at working with their physicians
to maximise their satisfaction with the organisation, reduce the likelihood of staff turnover, and
enable them to reach their professional goals.

Quality of work life 
Caceres 200267 – cross-sectional survey

Sample
This cross-sectional questionnaire survey assessed the impact of training on the quality of life at work
among those in the main large cities of Argentina, Brazil and Chile. 

Measures
It focused on the impact of training on employability, income and income security. The results
suggested that training was associated with an improvement in job security and income level, but also
with a deterioration in working conditions (such as work intensity, duration and hazards).

Work improvement and occupational safety and health management systems 
Kogi 200268 – review article

Sample
This review article considered occupational safety and health management systems (OSHMSs) across
several Asian countries and Australia and New Zealand. 

Measures
It focused on comparing OSHMSs between countries and identifying differences and similarities. It
concludes by encouraging a multifaceted approach to risk assessment, which should consider other
working life factors, and points out that locally adjusted procedures for risk assessment and control
must be developed.

Improving the sleeping conditions of night shift workers 
Hirose 200569 – review article

This review article provided a summary of the author’s previous research on the health of shift
workers. 

Sample
It described interventions made at two Japanese factories among night-shift workers, and concluded
that occupational physicians can improve conditions by monitoring shift workers’ health, applying
naps and designing schedules for deep, sufficient sleep.
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Implementation of an approach to services for mental health consumers 
Akabas et al. 200670 – descriptive article

This paper from a US group described a programme for promoting employment among people with
mental health conditions. It focuses on the need to integrate recruitment services and vocational
rehabilitation for mental health consumers, and stressed the need for communication between various
groups as well as the importance of allowing the consumer to build networks and participate in
career clubs (skills development) when looking to start work.

Relationship and work fulfilment in judgments of life quality 
Twenge & King 200571 – scenario study

Measures
This paper from a US group described three scenario studies considering the relative contributions of
relationship and work fulfilment to perceived quality of life (where a ‘good’ life was defined as
desirable and morally good). 

Sample
The participants were college students and a community-based adult sample. It concluded that while
fulfilling personal relationships was essential to good quality of life, work fulfilment was a plus but
was not essential. The authors suggest that this is because the relationships domain meets the most
intrinsic needs.

Quality of life in and outside the work environment 
Marques 200672 – literature review and qualitative study

Sample
The paper described a literature review and two qualitative studies in the US focusing on ways in
which non-managerial workers could contribute to establishing spirituality at work. The work
focused on changing individuals’ internal perceptions, and then these individuals doing the same for
their colleagues to create a supportive atmosphere at work. 

Measures
It argued that if an individual receives feelings of trust, belonging, meaning and fulfilment, this will
improve quality of life, create a greater sense of wellbeing and increase satisfaction with work. and
therefore decrease stress outside work. It concluded that workers at different levels can help establish
spirit at work, but that some workplaces are not susceptible to a spiritual mindset.

Strategy for improved workers’ health 
Smith 200273 – review article

This is a review article intended to increase awareness and marketing of an improved health and
safety programme among US military medical personnel. Its focus was very much on promoting a
health and safety programme within the military. 

The quality of work life 
Bodek 200374 – letter
This letter to a journal editor put forward the author’s view on what quality of work life is and how it
can be improved. It suggested that people want to feel respected at work for what they do and who they
are, and that they want good communications with superiors, fellow workers and customers. In addition,
for many people, being part of a team is important and individuals need to feel valued for their skills,
their knowledge and their participation in the creative improvement process. It concluded that managers
need to install a process that encourages and allows workers to participate in the improvement process. It
also pointed out that management cannot impose a quality of work life, but they can allow workers to
have creative input, and it is from this creativity that true quality of work life arises.

Review of health-related quality of life and work impairment in bipolar disorder 
Dean et al. 200475 – literature review

This literature review by a US team looked at health-related quality of life, physical and social
function and work impairment among people with bipolar disorder. It identified 14 articles relating to
bipolar and work impairment. 

82 Smith, Wadsworth, Chaplin, Allen and Mark



The measures used varied greatly and only a few were used by more than two researchers, and
concluded that those with the condition report greater long term unemployment, absenteeism due to
emotional problems and somatic complaints and poor work function compared to those with other
mental health problems. 

The Job Descriptive Index 
Kinicki et al. 200213 – methodological article

This methodological paper looked at the reliability of the Job Descriptive Index (JDI), which
measures job satisfaction. 

Measures
The original conceptualisation of the JDI included two key subcomponents: a longer-term assessment
of how participants feel about their job compared to other jobs in their lifetime; and a shorter-term
assessment of how much satisfaction they feel on a day-to-day basis. The authors suggest that this
scale is used to measure job satisfaction more than any other. They conducted a meta-analysis to
assess the construct validity of the scale, which they concluded was generally good.

Job satisfaction and job performance 
Judge et al. 200112 – review article

This methodologically focused review looked at research which has considered the relationship
between job satisfaction and performance. It focuses on the nature of this relationship, particularly in
terms of the direction of causality. The conclusion from the meta-analysis is an estimate of correlation
between job satisfaction and performance of approximately 0.30.

The mental health effects of unemployment 
Paul & Moser 200616 – review article

This literature review and meta-analysis focuses on the underlying processes behind the association
between poorer mental health and unemployment. The authors test their theory of incongruence,
which is that unemployed people suffer greater negative health effects because there is incongruence
between their employment commitment and their employment situation – ie if people place high value
on work but are out of employment, this causes them distress. Similarly those in employment but
with low work commitment will also suffer from incongruence and therefore negative mental health
effects. The reported findings supported the theory.

Work ethic 
Miller et al. 200215 – review article
This review examined the construct of the ‘work ethic’ and its measurement. Its focus was
methodological and it concluded that the Multidimensional Work Ethic Profile gives psychometrically
sound measures of the multiple dimensions of the work ethic.

Job satisfaction and retention study 
Haut et al. 200676 – prospective longitudinal survey

Sample
This longitudinal study considered whether job satisfaction and job retention for intensive care nurses
in a US hospital improved with a change in the management of their unit (from a ‘mandatory
consultation’ to a ‘semi-closed’ surgical intensive care unit).

Measures
Nurses were surveyed with questions on job satisfaction during the year-long transition at five time
points at three-month intervals. Job satisfaction was found to have improved significantly, and there
was an associated significant decrease in hospital spending on temporary agency nurses as well as a
trend toward increased staff nurse job retention. The authors also suggested that there were
implications that a stable workforce, and the introduction of nurse practitioners, could benefit both
the staff and patients as communication between physicians and nurses improved resulting in the
clarification of patient care orders and improved continuity of care.
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Job satisfaction, motivation and productivity 
Martin 200477 – commentary article

This was an invited commentary to an article by Wiegand & Geller (2004) addressing the potential
contribution of positive psychology to organisational behaviour management – ie focusing on the positive
features of individuals’ experience, traits and their institutions to bring about enhanced productivity and
wellbeing in the workplace. The article suggested that workplaces which foster individuals’ self efficacy,
control and persistence, and reduce their anxiety, are best placed to develop and support individuals’
resilience to setback, stress, pressure, challenge, and adversity in the workplace. In addition, it suggested
that interventions would be most successful if they addressed worker and supervisor relationships, group
relationships and effects, improved staff morale, support functions (eg counselling), value placed on what
one does and one’s organisation, balancing levels of challenge and skill, enhancing self-efficacy, making
works feel like they belong, and enhancing a  sense of community. The article emphasised the need for a
multilevel approach to evaluating organisational climate. 

Quality of work life 
Cohen et al. 200778 – cross-sectional survey

Sample
This cross-sectional questionnaire survey examined differences in the quality of US child protection
investigators’ work life between those working in public child welfare agencies (traditional) and a law
enforcement agency (a new and experimental approach). 

Measures
Respondents in the law enforcement agency had a higher quality of work life and were more satisfied
with their jobs and work environment. This group also had lower staff turnover rates. The authors
speculated that the higher quality of work life may be because of the (perceived) availability of
greater resources and equipment (including cars, laptops and, in some cases, higher salaries). They
also suggested that other items, including staff development, concern for health and safety,
participations in decisions, good communications and opportunity for advancement, were important.
In addition, they recognised the possibility that the law enforcement agency environment may have
been seen as new and exciting and as an opportunity to address a serious problem, while the
traditional agencies had suffered criticism (including in the media) and unsuccessful reorganisation.
Furthermore, they suggested that the two environments’ cultures were fundamentally different. They
concluded that quality of work life is not just a function of the job itself but can vary with the work
environment and organisational culture and norms of the setting.

Organisational citizenship behaviours and perception of workplace safety 
Gyekye & Salminen 200579 - cross-sectional survey

Sample
This was a cross-sectional questionnaire interview survey of Ghanaian industrial workers. 

Measures
It found a positive association between safety perception and organisational citizenship behaviours
(OCBs – discretionary behaviours that go beyond those formally prescribed by the organisation and
for which there are no direct rewards – eg volunteering to replace a sick co-worker or providing
innovative ideas to improve operations). It also found that those active in OCBs expressed more job
satisfaction, were more compliant with safety management policies and had a relatively lower
accident involvement rate.

Psychosocial work conditions and quality of life 
Tobias-Adamczyk & Brzyski 200580 – cross-sectional survey

Sample
This was a Polish cross-sectional interview study of a community-based sample of 65-year-olds. 

Measures
It suggested that high physical job demands combined with low job control diminished job
satisfaction in women; that high physical job demands or efforts combined with low control and
reward decreased self-rated health scores; and that high psychological job demands and efforts
combined with low job control and rewards increased functional independence in both genders. The
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authors suggested that their results confirm the relationship between job stress and general wellbeing
or self-reported health, and the relationship between psychosocial dimensions of work and predictors
of healthy ageing and health outcomes of some job characteristics.
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Appendix 2 – Summary of secondary analyses 

Glossary
Anxiety Emotional state in which people feel uneasy, apprehensive, or fearful
Depression Deep, unshakable sadness and diminished interest in nearly all activities
Psychological distress Discomforting, emotional state experienced by an individual in response

to a specific stressor or demand
General health Single item asking ‘Over the past 12 months, how would you say your

general health has been?’ Responses – excellent, very good, good, fair,
poor

Work-related illness Single item asking ‘Thinking about the past year, have you suffered from
any illness that you think was caused or made worse by work?’
Responses – yes or no

Job satisfaction Seven items asking ‘How satisfied have you been with the following?
Your usual take home pay; your work prospects; the people you work
with; physical working conditions; the way your section is run; the way
your abilities are used; the interest and skill involved in your job.’
Responses – very satisfied, satisfied, dissatisfied, very dissatisfied

Job enjoyment Single item asking ‘In general, how much do you enjoy your job?’
Responses on a five-point scale from ‘really don’t enjoy my job’ to
‘really enjoy my job’

Perceived stress Single item asking ‘In general, how do you find your job?’ Responses –
not at all stressful, mildly stressful, moderately stressful, very stressful,
extremely stressful.

Job demand Pace and intensity of work
Extrinsic effort Situational factors which make work more demanding
Intrinsic effort Personal factors (such as motivation and commitment to work)
Social support Support from colleagues and superiors
Control Control the worker has over work and the skill and variety involved
Reward Pay, status and opportunities for advancement
Attributional style How people explain events in their lives
Problem-focused coping Changing behaviour to deal with a stressful situation (eg modifying,

avoiding, minimising)
Emotion-focused coping Modifying or eliminating emotions associated with a stressful situation

(eg viewing the situation in a positive way, relaxation, denial, and
wishful thinking)
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Notes to Table 27 (opposite)
NS not significant at univariate level
No not significant at multivariate level
Dose presence and absence of independent variable is important
Presence presence of independent variable is important
Absence absence of independent variable is important
Other other relationship
n/a not analysed

* Dependent variable for job characteristics only
** Independent variable for mental health only

a This analysis was repeated using just the Cardiff database to control for the possible confounding
effect of negative affect. It was then not significant with or without including negative affect.

Table 26 
Dependent and
independent
variables used in
the changes over
time analyses
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n %

Dependent variables (psychological distress)

Clinical – deterioration
No change or better at Time 2 1573 91

Worse (ie clinically distressed) at Time 2 161 9

Clinical – improvement
No change or worse at Time 2 1519 88

Better (ie no longer clinically distressed) at Time 2 215 12

Score – deterioration
No change or better at Time 2 1208 70

Worse (ie higher score) at Time 2 526 30

Score – improvement
No change or worse at Time 2 1098 63

Better (ie lower score) at Time 2 636 37

Independent variables (extrinsic effort)

Tertiles*

Improvement (one or more tertiles) 369 22

No change 977 59

Deterioration (one or more tertiles) 324 19

Quintiles*

Big improvement (two or more quintiles) 212 13

Improvement (one quintile) 274 16

No change 710 43

Deterioration (one quintile) 295 18

Big deterioration (two or more quintiles) 179 11

Score

Improvement (one or more points) 621 37

No change 471 28

Deterioration (one or more points) 578 35

*Tertiles and quintiles were derived from the Time 1 data. For Time 2 the same cut-points were used (though
in fact these corresponded very closely with ‘true’ tertiles and quintiles derived using the Time 2 data).



Table 27
Summary of the
set of analyses
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As an example of a dose–response type association, the analyses for stress and depression are shown
in Table 29. After controlling for the potentially confounding factors, stress was strongly
independently associated with depression. In order to consider whether the impacts of high (or
presence of) and low (or absence of) stress were equal, the analyses were repeated using first the
middle group as the reference category and then the low stress group as the reference category. This
allowed direct comparison, and showed that the odds ratio (OR) for high stress was 1.48 when
compared with moderate stress (indicating that those in the high stress group were almost half as
likely again as those in the middle group to be clinically depressed), and that the OR for moderate
stress was 1.53 when compared with low stress (indicating that those in the middle group were a
little over half as likely again as those in the low stress group to be clinically depressed). A formal
comparison was made by carrying out another analysis including both stress in tertiles and a dummy
high stress variable (where those in the high stress group were compared with all others) in a single
model (together with all the potentially confounding factors). The OR for the dummy high stress
variable, which is equivalent to the relative ratio (RR), 1.48 ÷ 1.53, was 0.97 and was not significant,
indicating that the effects of the presence and absence of stress were not significantly different. (It
should be noted that this approach assumes that stress is a proportional score, where a one-point
difference is the same at any point on the scale, and therefore that the difference between the
categories of stress is equal.) Considering stress in five groups showed similar results (Table 30).

Table 28 
Example of non-
significant analysis:
job demand and
anxiety

Table 29 
Example of a
dose–response
association: stress
and depression
(tertiles)
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OR CI p

Univariate analyses

Low job demand 0.67 0.58–0.77

<0.0001Middle 1.00

High job demand 1.74 1.53–1.98

Multivariate analyses

Low job demand 0.92 0.76–1.12

0.15Middle 1.00

High job demand 1.13 0.96–1.33

OR CI OR CI p

Low stress 0.65 0.43–1.01 1.00

0.004Middle 1.00 1.53 1.00–2.35

High stress 1.48 1.06–2.06 2.27 1.39–3.70

Comparing high and low stress

RR CI p

High/low 0.97 0.54–1.75 0.91



Table 30 
Example of a
dose–response
association: stress
and depression
(quintiles)

Table 31 
Example of a
presence effect:
intrinsic effort and
psychological
distress

Table 32 
Example of a
presence effect:
intrinsic effort and
psychological
distress

Table 33 
Example of a
presence effect
with non-
significant absence
effect: extrinsic
effort and anxiety
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OR CI OR CI p

Low intrinsic effort 0.60 0.51–0.71 1.00

<0.0001Middle 1.00 1.67 1.41–1.97

High intrinsic effort 2.33 2.02–2.70 3.88 3.27–4.61

Comparing high and low intrinsic effort

RR CI p

High/low 1.40 1.08–1.82 0.01

OR CI OR CI p

Low extrinsic effort 0.98 0.80–1.19 1.00

<0.0001Middle 1.00 1.02 0.84–1.25

High extrinsic effort 1.50 1.26–1.77 1.53 1.25–1.87

Comparing high and low extrinsic effort

RR CI p

High/low 1.46 1.07–1.99 0.02

OR CI OR CI p

Very low stress 0.50 0.20–1.25 1.00

0.001

Low stress 0.66 0.42–1.02 1.31 0.53–3.27

Middle 1.00 2.00 0.80–5.03

High stress 1.02 0.70–1.49 2.05 0.77–5.40

Very high stress 2.42 1.47–3.99 4.86 1.74–13.23

Comparing high and low stress

RR CI p

Very high/very low 1.21 0.42–3.52 0.73

OR CI OR CI p

Very low intrinsic effort 0.53 0.43–0.66 1.00

<0.0001

Low intrinsic effort 0.77 0.63–0.94 1.45 1.16–1.81

Middle 1.00 2.00 0.80–5.03

High intrinsic effort 1.39 1.14–1.69 2.62 2.07–3.31

Very high intrinsic effort 2.95 2.46–3.55 5.55 4.42–6.97

Comparing high and low intrinsic effort

RR CI p

Very high/very low 1.57 1.12–2.20 0.009



Table 34 
Example of an
absence effect:
social support and
positive job
satisfaction

Table 35 
Example of an
absence effect:
social support and
positive job
satisfaction

Table 36 
Extrinsic effort and
psychological
distress
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OR CI OR CI p

Low social support 0.48 0.41–0.56 1.00

<0.0001Middle 1.00 2.09 1.78–2.43

High social support 1.98 1.73–2.27 4.15 3.54–4.86

Comparing high and low social support

RR CI p

High/low 0.95 0.74–1.22 0.67

OR CI OR CI p

Very low social support 0.28 0.22–0.36 1.00

<0.0001

Low social support 0.76 0.63–0.93 2.69 2.10–3.45

Middle 1.00 3.52 2.76–4.49

High social support 1.62 1.38–1.92 5.69 4.53–7.14

Very high social support 2.28 1.88–2.76 8.02 6.31–10.20

Comparing high and low social support

RR CI p

Very high/very low 0.65 0.45–0.93 0.02

Adjusted but excluding time 1 
extrinsic effort score

Adjusted but including time 1 
extrinsic effort score

OR CI p OR CI p

Clinical deterioration

Tertiles

Better 0.62 0.36–1.07

0.14

0.63 1.36–1.09

0.22No change 1.00 1.00

Worse 1.12 0.71–1.77 1.09 0.66–1.80

Quintiles

Much better 0.35 0.14–0.85

0.04

0.33 0.13–0.82

0.05

Better 0.67 0.40–1.13 0.67 0.40–1.14

No change 1.00 1.00

Worse 0.76 0.41–1.42 0.81 0.42–1.56

Much worse 1.24 0.65–2.36 1.37 0.67–2.79

Score

Better 0.95 0.57–1.58

0.15

0.98 0.56–1.72

0.29No change 1.00 1.00

Worse 1.41 0.86–2.32 1.40 0.85–2.30



Table 36 
continued
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Adjusted but excluding time 1 
extrinsic effort score

Adjusted but including time 1 
extrinsic effort score

OR CI p OR CI p

Clinical improvement

Tertiles

Better 1.63 1.11–2.39

0.01

1.28 0.86–1.92

0.35No change 1.00 1.00

Worse 0.85 0.54–1.34 1.29 0.79–2.10

Quintiles

Much better 1.81 1.04–3.14

0.001

1.35 0.76–2.41

0.24

Better 0.94 0.59–1.50 1.00 0.63–1.60

No change 1.00 1.00

Worse 0.46 0.24–0.87 0.61 0.32–1.18

Much worse 0.72 0.38–1.39 1.15 0.57–2.33

Score

Better 1.94 1.27–2.97

<0.0001

1.34 0.84–2.15

0.47No change 1.00 1.00

Worse 1.02 0.64–1.63 1.13 0.70–1.82

Score deterioration

Tertiles

Better 0.68 0.50–0.94

0.03

0.73 0.53–1.01

0.17No change 1.00 1.00

Worse 1.07 0.79–1.46 0.97 0.70–1.34

Quintiles

Much better 0.50 0.30–0.81

0.007

0.53 0.32–0.89

0.11

Better 0.88 0.63–1.23 0.86 0.61–1.21

No change 1.00 1.00

Worse 1.02 0.68–1.53 0.95 0.62–1.45

Much worse 1.32 0.84–2.07 1.17 0.72–1.91

Score

Better 0.68 0.50–0.92

0.007

0.74 0.53–1.04

0.16No change 1.00 1.00

Worse 1.02 0.75–1.39 0.99 0.73–1.35

Score improvement

Tertiles

Better 1.78 1.35–2.35

<0.0001

1.46 1.09–1.95

0.02No change 1.00 1.00

Worse 0.94 0.70–1.27 1.28 0.93–1.78

Quintiles

Much better 1.79 1.18–2.69

<0.0001

1.40 0.91–2.14

0.11

Better 0.78 0.57–1.07 0.83 0.60–1.15

No change 1.00 1.00

Worse 0.63 0.43–0.93 0.81 0.54–1.22

Much worse 0.63 0.40–0.99 0.85 0.59–1.55

Score

Better 2.09 1.57–2.79

<0.0001

1.64 1.19–2.26

0.01No change 1.00 1.00

Worse 1.12 0.82–1.53 1.21 0.88–1.65



Appendix 3 – Established workers study

Table 37
Correlations
between job
characteristics,
appraisals and
outcomes (Warr
criteria)
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Warr – job
involvement

Warr – job
motivation

Warr – higher
order need
strength

Warr – overall

HSE demands NS –0.13, <0.0001 NS NS

HSE control 0.07, 0.02 0.07, 0.009 0.10, <0.0001 0.10, <0.0001

HSE managers support 0.13, <0.0001 0.17, <0.0001 0.10, <0.0001 0.17, <0.0001

HSE peers support NS 0.12, <0.0001 0.12, <0.0001 0.12, <0.0001

HSE relationships NS NS NS NS

HSE role 0.11, <0.0001 0.18, <0.0001 0.15, <0.0001 0.19, <0.0001

HSE change 0.17, <0.0001 0.15, <0.0001 0.14, <0.0001 0.21, <0.0001

HSE overall 0.13, <0.0001 0.11, <0.0001 0.11, <0.0001 0.16, <0.0001

Extrinsic effort NS NS NS NS

Intrinsic effort NS 0.15, 0.004 NS 0.10, 0.05

Reward NS NS NS NS

Job demand NS 0.15, <0.0001 NS 0.07, 0.01

Social support 0.10, <0.0001 0.11, <0.0001 NS 0.12, <0.0001

Control 0.16, <0.0001 0.20, <0.0001 0.17, <0.0001 0.23, <0.0001

Uplift skills frequency NS 0.18, 0.001 0.18, 0.001 0.13, 0.01

Uplift supervisor frequency 0.12, 0.02 0.15, 0.004 0.19, <0.0001 0.20, <0.0001

Uplift co-workers frequency NS 0.13, 0.01 0.26, <0.0001 0.19, <0.0001

Uplift overall frequency NS 0.17, 0.001 0.26, <0.0001 0.21, <0.0001

Uplift skills intensity 0.19, <0.0001 0.24, <0.0001 0.27, <0.0001 0.29, <0.0001

Uplift supervisor intensity 0.18, 0.003 0.23, <0.0001 0.20, 0.001 0.26, <0.0001

Uplift co-workers intensity NS 0.19, <0.0001 0.30, <0.0001 0.24, <0.0001

Uplift overall intensity 0.18, 0.002 0.24, <0.0001 0.29, <0.0001 0.30, <0.0001

General health –0.08, 0.004 –0.08, 0.004 –0.11, <0.0001 –0.11, <0.0001

General stress NS NS NS NS

Tiredness –0.06, 0.03 NS NS NS

Fatigue –0.08, 0.004 NS NS -0.06, 0.02

Symptoms – day NS NS NS NS

Symptoms – year NS 0.07, 0.009 NS NS

Symptoms - chronic NS NS NS NS



Table 38 
Correlations
between job
characteristics,
appraisals and
outcomes (JDI
criteria)
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JDI – work
JDI –

supervisor
JDI – 

co-workers
JDI –

promotion
JDI – pay JDI – overall

HSE demands NS 0.34, <0.0001 0.20, <0.0001 0.14, <0.0001 NS 0.23, <0.0001

HSE control 0.24, <0.0001 0.29, <0.0001 0.16, <0.0001 0.14, <0.0001 0.14, <0.0001 0.30, <0.0001

HSE managers
support

0.34, <0.0001 0.75, <0.0001 0.34, <0.0001 0.33, <0.0001 0.13, <0.0001 0.59, <0.0001

HSE peers
support

0.31, <0.0001 0.43, <0.0001 0.56, <0.0001 0.30, <0.0001 0.12, <0.0001 0.52, <0.0001

HSE relationships 0.24, <0.0001 0.55, <0.0001 0.48, <0.0001 0.24, <0.0001 0.14, <0.0001 0.49, <0.0001

HSE role 0.33, <0.0001 0.39, <0.0001 0.27, <0.0001 0.23, <0.0001 0.08, 0.008 0.41, <0.0001

HSE change 0.37, <0.0001 0.54, <0.0001 0.32, <0.0001 0.37, <0.0001 0.18, <0.0001 0.56, <0.0001

HSE overall 0.39, <0.0001 0.67, <0.0001 0.47, <0.0001 0.36, <0.0001 0.16, <0.0001 0.63, <0.0001

Extrinsic effort –0.14, 0.009 –0.26, <0.0001 –0.27, <0.0001 NS NS –0.19, 0.001

Intrinsic effort –0.14, 0.007 –0.32, <0.0001 –0.31, <0.0001 –0.12, 0.02 NS –0.26, <0.0001

Reward 0.37, <0.0001 0.55, <0.0001 0.39, <0.0001 0.42, <0.0001 0.31, <0.0001 0.64, <0.0001

Job demand NS –0.27, <0.0001 –0.16, <0.0001 –0.11, <0.0001 NS –0.20, <0.0001

Social support 0.35, <0.0001 0.73, <0.0001 0.48, <0.0001 0.34, <0.0001 0.19, <0.0001 0.64, <0.0001

Control 0.65, <0.0001 0.33, <0.0001 0.31, <0.0001 0.33, <0.0001 0.33, <0.0001 0.59, <0.0001

Uplift skills
frequency

0.47, <0.0001 0.13, 0.01 0.17, 0.001 0.24, <0.0001 0.16, 0.002 0.36, <0.0001

Uplift supervisor
frequency

0.28, <0.0001 0.49, <0.0001 0.31, <0.0001 0.27, <0.0001 NS 0.45, <0.0001

Uplift co-workers
frequency

0.28, <0.0001 0.13, 0.02 0.37, <0.0001 0.24, <0.0001 NS 0.35, <0.0001

Uplift overall
frequency

0.39, <0.0001 0.34, <0.0001 0.38, <0.0001 0.30, <0.0001 NS 0,48, <0.0001

Uplift skills
intensity

0.57, <0.0001 0.32, <0.0001 0.31, <0.0001 0.40, <0.0001 0.27, <0.0001 0.57, <0.0001

Uplift supervisor
intensity

0.41, <0.0001 0.62, <0.0001 0.40, <0.0001 0.36, <0.0001 0.16, 0.008 0.60, <0.0001

Uplift co-workers
intensity

0.41, <0.0001 0.27, <0.0001 0.41, <0.0001 0.28, <0.0001 0.12, 0.03 0.48, <0.0001

Uplift overall
intensity

0.53, <0.0001 0.50, <0.0001 0.45, <0.0001 0.39, <0.0001 0.20, 0.001 0.63, <0.0001

General health –0.20, <0.0001 –0.20, <0.0001 –0.17, <0.0001 –0.19, <0.0001 –0.17, <0.0001 –0.29, <0.0001

General stress –0.16, <0.0001 –0.19, <0.0001 –0.16, <0.0001 –0.14, <0.0001 –0.15, <0.0001 –0.23, <0.0001

Tiredness –0.23, <0.0001 –0.19, <0.0001 –0.13, <0.0001 –0.16, <0.0001 –0.15, <0.0001 –0.25, <0.0001

Fatigue –0.26, <0.0001 –0.26, <0.0001 –0.24, <0.0001 –0.22, <0.0001 –0.20, <0.0001 –0.36, <0.0001

Symptoms – day –0.14, <0.0001 –0.18, <0.0001 –0.13, <0.0001 –0.16, <0.0001 –0.14, <0.0001 –0.23, <0.0001

Symptoms – year –0.14, <0.0001 –0.18, <0.0001 –0.19, <0.0001 –0.18, <0.0001 –0.14, <0.0001 –0.26, <0.0001

Symptoms –
chronic

NS –0.11, <0.0001 –0.11, <0.0001 –0.12, <0.0001 –0.07, 0.01 –0.14, <0.0001



Table 39 
Correlations
between job
characteristics,
appraisals and
outcomes (JSS
criteria)
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Table 39 
continued
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Table 40 
Correlations
between job
characteristics,
appraisals and
outcomes (QWL
criteria)
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Table 40 
continued
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Table 41 
Correlations
between job
characteristics,
appraisals and
outcomes (PSS
criteria)
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Work stress Job enjoyment PSS

HSE demands –0.62, <0.0001 0.21, <0.0001 –0.48, <0.0001

HSE control –0.21, <0.0001 0.18, <0.0001 –0.11, <0.0001

HSE managers support –0.30, <0.0001 0.38, <0.0001 –0.22, <0.0001

HSE peers support –0.26, <0.0001 0.32, <0.0001 –0.19, <0.0001

HSE relationships –0.39, <0.0001 0.28, <0.0001 –0.36, <0.0001

HSE role –0.24, <0.0001 0.41, <0.0001 –0.18, <0.0001

HSE change –0.27, <0.0001 0.40, <0.0001 –0.21, <0.0001

HSE overall –0.46, <0.0001 0.45, <0.0001 –0.35, <0.0001

Extrinsic effort 0.56, <0.0001 –0.19, <0.0001 0.41, <0.0001

Intrinsic effort 0.53, <0.0001 –0.15, 0.004 0.46, <0.0001

Reward –0.30, <0.0001 0.26, <0.0001 –0.38, <0.0001

Job demand 0.58, <0.0001 –0.16, <0.0001 0.45, <0.0001

Social support –0.26, <0.0001 0.36, <0.0001 –0.20, <0.0001

Control NS 0.39, <0.0001 NS

Uplift skills frequency NS 0.39, <0.0001 0.16, 0.002

Uplift supervisor frequency –0.17, 0.002 0.30, <0.0001 –0.12, 0.03

Uplift co-workers frequency NS 0.29, <0.0001 0.11, 0.05

Uplift overall frequency NS 0,38, <0.0001 NS

Uplift skills intensity NS 0.55, <0.0001 NS

Uplift supervisor intensity –0.23, <0.0001 0.43, <0.0001 –0.24, <0.0001

Uplift co-workers intensity NS 0.39, <0.0001 NS

Uplift overall intensity –0.15, 0.02 0.53, <0.0001 –0.15, 0.02

General health 0.29, <0.0001 –0.22, <0.0001 0.21, <0.0001

General stress 0.47, <0.0001 –0.20, <0.0001 0.33, <0.0001

Tiredness 0.34, <0.0001 –0.27, <0.0001 0.28, <0.0001

Fatigue 0.38, <0.0001 –0.27, <0.0001 0.33, <0.0001

Symptoms – day 0.17, <0.0001 –0.08, 0.002 0.19, <0.0001

Symptoms – year 0.20, <0.0001 –0.10, <0.0001 0.20, <0.0001

Symptoms – chronic 0.11, <0.0001 NS 0.13, <0.0001



Table 42 
Outcomes and job
characteristics,
individual
characteristics and
perceptions
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Anxiety Depression PANAS + PANAS –

Warr – job involvement NS –0.06, 0.02 0.17, 0.001 NS

Warr – job motivation NS –0.08, 0.003 0.26, <0.0001 NS

Warr – higher order need
strength

NS –0.10, <0.0001 0.28, <0.0001 NS

Warr – overall NS –0.11, <0.0001 0.30, <0.0001 NS

JDI – work –0.27, <0.0001 –0.38, <0.0001 0.55, <0.0001 –0.39, <0.0001

JDI – supervisor –0.34, <0.0001 –0.36, <0.0001 0.24, <0.0001 –0.28, <0.0001

JDI – co-workers –0.27, <0.0001 –0.36, <0.0001 0.32, <0.0001 –0.21, <0.0001

JDI – promotion –0.22, <0.0001 –0.29, <0.0001 0.31, <0.0001 –0.23 <0.0001

JDI – pay –0.16, <0.0001 –0.17, <0.0001 0.19, <0.0001 –0.22, <0.0001

JDI – overall –0.38, <0.0001 –0.47, <0.0001 0.51, <0.0001 –0.39, <0.0001

JSS – pay –0.24, <0.0001 –0.27, <0.0001 0.29, <0.0001 –0.28, <0.0001

JSS – promotion –0.24, <0.0001 –0.27, <0.0001 0.22, <0.0001 –0.23, <0.0001

JSS – supervisor –0.29, <0.0001 –0.34, <0.0001 0.21, <0.0001 –0.24, <0.0001

JSS – benefits –0.23, <0.0001 –0.23, <0.0001 0.26, <0.0001 –0.24, <0.0001

JSS – reward –0.41, <0.0001 –0.46, <0.0001 0.42, <0.0001 –0.42, <0.0001

JSS – conditions –0.41, <0.0001 –0.41, <0.0001 0.21, <0.0001 –0.29, <0.0001

JSS – co-workers –0.38, <0.0001 –0.44, <0.0001 0.35, <0.0001 –0.30, <0.0001

JSS – nature –0.36, <0.0001 –0.47, <0.0001 0.57, <0.0001 –0.39, <0.0001

JSS – communication –0.34, <0.0001 –0.43, <0.0001 0.40, <0.0001 –0.34, <0.0001

JSS – total –0.47, <0.0001 –0.54, <0.0001 0.49, <0.0001 –0.47, <0.0001

QWL – management –0.37, <0.0001 –0.43, <0.0001 0.32, <0.0001 –0.33, <0.0001

QWL – balance –0.57, <0.0001 –0.60, <0.0001 0.36, <0.0001 –0.46, <0.0001

QWL – autonomy –0.36, <0.0001 –0.50, <0.0001 0.53, <0.0001 –0.38, <0.0001

QWL – pay –0.17, 0.001 –0.17, 0.001 0.17, 0.001 –0.11, <0.0001

QWL – pride –0.37, <0.0001 –0.44, <0.0001 0.45, <0.0001 –0.25, <0.0001

QWL – happiness –0.48, <0.0001 –0.58, <0.0001 0.59, <0.0001 –0.48, <0.0001

QWL – overall –0.56, <0.0001 –0.67, <0.0001 0.57, <0.0001 –0.52, <0.0001

Work stress 0.50, <0.0001 0.43, <0.0001 –0.19, <0.0001 0.31, <0.0001

Job enjoyment –0.36, <0.0001 –0.43, <0.0001 0.46, <0.0001 –0.30, <0.0001

PSS 0.47, <0.0001 0.32, <0.0001 –0.13, 0.01 0.39, <0.0001

HSE demands –0.48, <0.0001 –0.46, <0.0001 0.11, 0.04 –0.26, <0.0001

HSE control –0.28, <0.0001 –0.31, <0.0001 0.22, <0.0001 –0.29, <0.0001

HSE managers support –0.36, <0.0001 –0.43, <0.0001 0.29, <0.0001 –0.30, <0.0001

HSE peers support –0.37, <0.0001 –0.44, <0.0001 0.28, <0.0001 –0.31, <0.0001



Table 42 
continued
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Anxiety Depression PANAS + PANAS –

HSE relationships –0.44, <0.0001 –0.44, <0.0001 0.20, <0.0001 –0.31, <0.0001

HSE role –0.38, <0.0001 –0.44, <0.0001 0.40, <0.0001 –0.32, <0.0001

HSE change –0.36, <0.0001 –0.41, <0.0001 0.37, <0.0001 –0.33, <0.0001

HSE overall –0.52, <0.0001 –0.57, <0.0001 0.36, <0.0001 –0.42, <0.0001

Extrinsic effort 0.48, <0.0001 0.50, <0.0001 –0.25, <0.0001 0.41, <0.0001

Intrinsic effort 0.62, <0.0001 0.53, <0.0001 –0.28, <0.0001 0.53, <0.0001

Reward –0.46, <0.0001 –0.52, <0.0001 0.40, <0.0001 –0.48, <0.0001

Job demand 0.43, <0.0001 0.40, <0.0001 NS 0.28, <0.0001

Social support –0.35, <0.0001 –0.41, <0.0001 0.34, <0.0001 –0.31, <0.0001

Control –0.23, <0.0001 –0.32, <0.0001 0.48, <0.0001 –0.37, <0.0001

Uplift skills frequency –0.16, 0.002 –0.23, <0.0001 0.34, <0.0001 –0.15, 0.005

Uplift supervisor frequency –0.23, <0.0001 –0.32, <0.0001 0.30, <0.0001 –0.19, 0.001

Uplift co-workers 
frequency

–0.14, 0.005 –0.24, <0.0001 0.37, <0.0001 NS

Uplift overall frequency –0.22, <0.0001 –0.33, <0.0001 0.40, <0.0001 –0.18, 0001

Uplift skills intensity –0.30, <0.0001 –0.46, <0.0001 0.53, <0.0001 –0.29, <0.0001

Uplift supervisor intensity –0.34, <0.0001 –0.43, <0.0001 0.44, <0.0001 –0.29, <0.0001

Uplift co-workers intensity –0.26, <0.0001 –0.38, <0.0001 0.50, <0.0001 –0.23, <0.0001

Uplift overall intensity –0.35, <0.0001 –0.51, <0.0001 0.55, <0.0001 –0.32, <0.0001

General health 0.42, <0.0001 0.44, <0.0001 –0.34, <0.0001 0.40, <0.0001

General stress 0.62, <0.0001 0.53, <0.0001 –0.32, <0.0001 0.59, <0.0001

Tiredness 0.49, <0.0001 0.49, <0.0001 –0.38, <0.0001 0.42, <0.0001

Fatigue 0.60, <0.0001 0.60, <0.0001 –0.46, <0.0001 0.58, <0.0001

Symptoms – day 0.36, <0.0001 0.33, <0.0001 –0.27, <0.0001 0.43, <0.0001

Symptoms – year 0.37, <0.0001 0.33, <0.0001 –0.19, <0.0001 0.38, <0.0001

Symptoms – chronic 0.20, <0.0001 0.19, <0.0001 –0.14, 0.008 0.21, <0.0001

Anxiety Depression PANAS +

Depression 0.72, <0.0001

PANAS + –0.40, <0.0001 –0.60, <0.0001

PANAS – 0.75, <0.0001 0.63, <0.0001 –0.41, <0.0001

Table 43 
Correlations
between outcomes



Table 44 
Correlations
between job
characteristics
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Table 45
Job characteristics
factor analysis

Table 46 
Job characteristics
factor analysis –
overall measures
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Job characteristic
Factor

1 2 3 4

HSE management
standards

Demand –0.88

Control –0.82

Managers’ support 0.64

Peers’ support 0.69

Relationships 0.55

Role 0.73

Change 0.71

ERI

Extrinsic effort 0.82

Intrinsic effort 0.64

Reward 0.74

JDC

Job demand 0.89

Social support 0.71

Control –0.77

Uplifts

Skills frequency –0.50

Supervisor frequency –0.84

Co-workers frequency –0.85

Skill intensity –0.53

Supervisor intensity –0.69

Co-workers intensity –0.74

Job characteristic
Factor

1 2

HSE management standards Overall 0.63

ERI

Extrinsic effort –0.85

Intrinsic effort –0.79

Reward 0.48

JDC

Job demand –0.90

Social support 0.57

Control 0.74

Uplifts
Overall frequency 0.88

Overall intensity 0.88



Table 47 
Job characteristics
factor analysis –
excluding ERI and
Uplifts (not
included in all
three
organisations’
questionnaires)

Table 48 
Job characteristics
factor analysis,
overall – excluding
ERI and Uplifts (not
included in all
three
organisations’
questionnaires)
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Job characteristic
Factor

1 2

HSE management standards Overall 0.74

JDC

Job demand 0.93

Social support 0.76

Control 0.89

Job characteristic
Factor

1 2 3

HSE management standards

Demand –0.93

Control –0.92

Managers’ support 0.83

Peers’ support 0.82

Relationships 0.65

Role 0.75

Change 0.75

JDC

Job demand 0.96

Social support 0.86

Control –0.88



Table 49 
Appraisals factor
analysis
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Appraisal
Factor

1 2 3 4 5 6

Warr

Work involvement 0.77

Intrinsic job motivation 0.68

Higher order need
strength

0.68

JDI

Work 0.92

Supervisor 0.97

Co-workers 0.62

Promotion 0.53

Pay 0.69

JSS

Pay 0.89

Promotion 0.67

Supervisor 0.99

Benefits 0.76

Reward 0.49

Conditions –0.76

Co-workers 0.59

Nature 0.93

Communications 0.50

QWL

Management 0.87

Balance –0.80

Autonomy 0.76

Pay

Pride

Happiness 0.52

Work stress Overall 0.83

Job
enjoyment

Overall 0.84

PSS Overall 0.65



Logistic regressions showing patterns of associations

Total job characteristics score and appraisals

Table 50 
Appraisals factor
analysis – overall

Table 51 
Appraisal of
management

Table 52 
Appraisal of work
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Appraisal
Factor

1 2

Warr Overall 0.56

JDI Overall 0.90

JSS Overall 0.87

QWL Overall 0.87

Work stress Overall 0.76

Job enjoyment Overall 0.75

PSS Overall 0.78

n = 866 OR (CI) p

Total JC score

Low 1.00

<0.0001
Second quartile 4.22 (2.39-7.48)

Third quartile 15.42 (8.83-26.92)

High 86.37 (45.63-163.45)

Pattern
Fixed hours 1.00

0.008
Other (flexi or shift work) 0.63 (0.45-0.88)

n = 892 OR (CI) p

Total JC score

Low 1.00

<0.0001
Second quartile 2.54 (1.62–3.98)

Third quartile 4.09 (2.62–6.37)

High 21.33 (12.76–35.65)

Age 1.02 (1.00–1.03) 0.01

Full-time
Full-time 1.00

<0.0001
Part-time 0.41 (0.28–0.62)

Pattern
Fixed hours 1.00

<0.0001
Other (flexi or shift work) 0.47 (0.34–0.65)

Marital status
Married or living together 1.00

0.01
Other 0.62 (0.43–0.89)

Education
Degree or higher 1.00

<0.0001
Other 0.52 (0.38–0.72)

General stress
High 1.00

0.1
Low 1.30 (0.95–1.78)



Table 53 
Appraisal of stress

Table 54 
Appraisal of
reward
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n = 906 OR (CI) p

Total JC score

Low 1.00

<0.0001
Second quartile 1.89 (1.14–3.14)

Third quartile 5.61 (3.42–9.20)

High 10.52 (6.30–17.53)

Gender
Male 1.00

0.03
Female 0.67 (0.47–0.96)

Full-time
Full-time 1.00

0.005
Part-time 1.86 (1.20–2.86)

Contract
Permanent 1.00

0.003
Other 2.08 (1.29–3.34)

Education
Degree or higher 1.00

<0.0001
Other 1.88 (1.34–2.63)

General stress
High 1.00

<0.0001
Low 6.53 (4.68–9.09)

n = 829 OR (CI) p

Total JC score

Low 1.00

<0.0001
Second quartile 1.57 (1.02–2.44)

Third quartile 3.79 (2.46–5.85)

High 6.84 (4.34–10.78)

Full-time
Full-time 1.00

0.07
Part-time 0.70 (0.48–1.03)

Marital status
Married or living together 1.00

0.003
Other 0.59 (0.41–0.83)

Education
Degree or higher 1.00

<0.0001
Other 0.52 (0.39–0.71)

General stress
High 1.00

0.01
Low 1.50 (1.10–2.03)



Each of the three outcomes and the total job characteristics score

Table 55 
Appraisal of peers

Table 56 
Total appraisal
score

Table 57 
Negative mental
wellbeing outcome
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n = 692 OR (CI) p

Total JC score

Low 1.00

<0.0001
Second quartile 30.49 (7.22–128.80)

Third quartile 140.29 (33.33–590.53)

High 922.38 (205.27–4144.58)

Pattern
Fixed hours 1.00

0.02
Other (flexi or shift work) 0.60 (0.39–0.92)

Marital status
Married or living together 1.00

0.08
Other 0.63 (0.38–1.06)

Education
Degree or higher 1.00

0.005
Other 0.53 (0.34–0.83)

General stress
High 1.00

0.002
Low 2.00 (1.30–3.06)

n = 906 OR (CI) p

Total JC score

Low 1.00

<0.0001
Second quartile 2.06 (1.24–3.42)

Third quartile 8.38 (5.05–13.91)

High 12.79 (7.66–21.37)

Age 1.02 (1.01–1.04) 0.001

General stress
High 1.00

<0.0001
Low 4.49 (3.34–6.04)

n = 878 OR (CI) p

Total JC score

Low 1.00

<0.0001
Second quartile 2.99 (1.90–4.71)

Third quartile 5.19 (3.33–8.09)

High 16.93 (10.53–27.22)

Gender
Male 1.00

0.05
Female 1.39 (1.01–1.92)

Pattern
Fixed hours 1.00

<0.0001
Other (flexi or shift work) 0.56 (0.41–0.76)

Education
Degree or higher 1.00

0.04
Other 0.73 (0.54–0.98)



Table 58 
Physical health
outcome

Table 59 
Positive mental
wellbeing outcome

Table 60 
Negative mental
wellbeing outcome
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n = 922 OR (CI) p

Total JC score

Low 1.00

<0.0001
Second quartile 1.57 (1.02–2.42)

Third quartile 3.04 (1.98–4.65)

High 4.06 (2.63–6.26)

Age 1.02 (1.00–1.03) 0.01

Gender
Male 1.00

0.004
Female 0.62 (0.45–0.86)

Full-time
Full-time 1.00

0.06
Part-time 1.44 (0.99–2.09)

General stress
High 1.00

<0.0001
Low 4.49 (3.34–6.04)

n = 270 OR (CI) p

Total JC score

Low 1.00

<0.0001
Second quartile 2.66 (1.24–5.73)

Third quartile 3.48 (1.53–7.91)

High 6.19 (2.85–13.42)

Age 1.03 (1.01–1.06) 0.02

Marital status
Married or living together 1.00

0.08
Other 0.60 (0.34–1.07)

General stress
High 1.00

0.01
Low 2.01 (1.17–3.43)

n = 820 OR (CI) p

Total P score

Low 1.00

<0.0001
Second quartile 2.21 (1.31–3.71)

Third quartile 6.78 (4.00–11.49)

High 21.21 (11.92–37.73)

Age 1.02 (1.00–1.03) 0.06

Education
Degree or higher 1.00

0.005
Other 1.71 (1.18–2.49)

General stress
High 1.00

<0.0001
Low 9.83 (6.76–14.32)

Each of the three outcomes and the total appraisals score



Table 61 
Physical health
outcome

Table 62 
Positive mental
wellbeing outcome
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n = 832 OR (CI) p

Total P score

Low 1.00

<0.0001
Second quartile 2.34 (1.49–3.68)

Third quartile 3.22 (2.04–5.06)

High 7.46 (4.61–12.09)

Age 1.02 (1.00–1.03) 0.01

Gender
Male 1.00

0.04
Female 0.69 (0.49–0.98)

Full-time
Full-time 1.00

<0.0001
Part-time 2.09 (1.39–3.14)

Pattern
Fixed hours 1.00

0.008
Other (flexi and shift work) 1.57 (1.13–2.18)

General stress
High 1.00

<0.0001
Low 4.49 (3.25–6.19)

n = 255 OR (CI) p

Total P score

Low 1.00

<0.0001
Second quartile 1.96 (0.93–4.13)

Third quartile 6.24 (3.04–12.83)

High 20.51 (7.94–52.97)



Each of the three outcomes and the total job characteristics score controlling for the total
perceptions score

Table 63 
Negative mental
wellbeing outcome

Table 64 
Physical health
outcome
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n = 668 OR (CI) p

Total P score

Low 1.00

<0.0001
Second quartile 1.39 (0.74–2.64)

Third quartile 3.07 (1.50–6.31)

High 7.70 (3.27–18.09)

Total JC score

Low 1.00

<0.0001
Second quartile 1.53 (0.77–3.04)

Third quartile 4.03 (1.89–8.62)

High 4.21 (1.82–9.75)

Age 1.02 (1.00–1.04) 0.02

Gender
Male 1.00

0.07
Female 0.66 (0.43–1.03)

Education
Degree or higher 1.00

0.05
Other 1.55 (1.01–2.39)

General stress
High 1.00

<0.0001
Low 9.27 (6.05–14.20)

n = 673 OR (CI) p

Total P score

Low 1.00

<0.0001
Second quartile 2.28 (1.38–3.75)

Third quartile 3.58 (2.17–5.88)

High 7.75 (4.50–13.36)

Age 1.02 (1.01–1.04) 0.007

Gender
Male 1.00

0.01
Female 0.61 (0.41–0.90)

Full-time
Full-time 1.00

0.003
Part-time 2.05 (1.27–3.32)

Pattern
Fixed hours 1.00

0.03
Other (flexi or shift work) 1.50 (1.04–2.17)

General stress
High 1.00

<0.0001
Low 4.34 (3.03–6.20)



Each of the three outcomes and the combined score

Table 65
Positive mental
wellbeing outcome
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n = 668 OR (CI) p

Combined score

Poor JC and poor P 1.00

<0.0001
Poor JP and good P 3.79 (1.73–8.32)

Good JC and poor P 4.08 (2.13–7.79)

Good JC and good P 13.80 (8.53–22.31)

Age 1.03 (1.01–1.05) 0.01

Gender
Male 1.00

0.05
Female 0.64 (0.42–0.99)

Education
Degree or higher 1.00

0.06
Other 1.49 (0.98–2.28)

General stress
High 1.00

<0.0001
Low 9.71 (6.37–14.81)

n = 673 OR (CI) p

Combined score

Poor JC and poor P 1.00

<0.0001
Poor JP and good P 3.33 (1.69–6.58)

Good JC and poor P 1.99 (1.13–3.52)

Good JC and good P 3.92 (2.64–5.84)

Age 1.02 (1.01–1.04) 0.008

Gender
Male 1.00

0.007
Female 0.59 (0.40–0.86)

Full-time
Full-time 1.00

0.004
Part-time 2.01 (1.25–3.23)

Pattern
Fixed hours 1.00

0.07
Other (flexi or shift work) 1.40 (0.97–2.01)

General stress
High 1.00

<0.00017
Low 4.54 (3.19–6.48)

n = 208 OR (CI) p

Total P score

Low 1.00

<0.0001
Second quartile 1.73 (0.76–3.90)

Third quartile 5.98 (2.62–13.64)

High 30.09 (7.87–115.12)

Age 1.04 (1.00–1.07) 0.04

General stress
High 1.00

0.10
Low 1.74 (0.90–3.33)

Table 66
Negative mental
wellbeing

Table 67 
Physical health



Table 68 
Positive mental
wellbeing
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n = 208 OR (CI) p

Combined score

Poor JC and poor P 1.00

<0.0001
Poor JC and good P 12.70 (2.40–67.30)

Good JC and poor P 1.02 (0.37–2.84)

Good JC and good P 6.72 (3.30–13.69)

Age 1.04 (1.01–1.07) 0.02

General stress
High 1.00

0.03
Low 2.09 (1.09–4.00)
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Working safely
Bringing health and safety to life!



It’s not about teaching, it’s about learning

Forget ‘chalk and talk’. It’s time to turn traditional training on its head. We
need to inspire delegates, to get them engaged with health and safety. If
learning is enjoyable and stimulating, we stand a better chance of getting
vital health and safety messages across. 

Easier said than done? Not if we work in partnership. We provide the tools,
and our accredited trainers provide the training expertise.

Working safely: introducing a
completely new approach to health
and safety training
- a one-day course offering all the

basics in a high impact interactive
package

- fantastic quality animated graphics
created exclusively for the course

- a presentation that’s designed to be
fun and get people fully involved and
interested

- first class, jargon-free technical
content based on what people need
to know in practice, not off-putting
legal language

- clear scenarios drawn from genuine
work situations to drive home
practical points

- the very latest training tips and
suggestions – from grabbing and
retaining attention to maximising the
training experience and making sure
key points are taken on board

- assessments built into the day’s
training – no need for follow-on
tests on separate days, taking up
valuable work time 

Marking success in W
orking safely 

Delegates who successfully com
plete

the written and practical 
assessments

can choose between IOSH’s Working

safely certificate or a cred
it card-sized

‘passport’ card.



Who should go on Working safely?
Working safely is for people at any level,
in any sector, needing a grounding in the
essentials of health and safety. Everyone
at work should have an understanding of
why they must ‘work safely’ – and this
course offers exactly that.

What will they get out of it?
What they need to know – and are
perhaps reluctant to learn about – in a
refreshingly informal way.

Working safely isn’t supposed to turn
delegates into safety experts. It focuses
on why health and safety is important,
and how individuals can make a real
difference to the wellbeing of
themselves and others through changing
their behaviour.

What will their employer get out of it?
- nationally recognised and respected

certificated training for their teams
- peace of mind offered by training

that’s designed and quality-controlled
by the Chartered body for health and
safety

- minimum disruption to working days
and shifts – the one-day programme
includes the assessment, so there’s no
need to free up further time for a test
after the course

- Working safely meets the
government’s guidelines for
introductory health and safety
training and is a 100 per cent match
to the Health and Safety Executive’s
‘passport’ syllabus

- two key areas – health and safety and
environmental basics – are covered in
a single self-contained session

What will trainers get out of it?
- straightforward, high quality training

designed by a team of specialists
- a ready-to-go programme pack –

we’ve done the hard work, saving
trainers the headache and the hassle 

- full back-up from our support team
on every aspect of training, from
advice on the training environment to
guidance on marking assessments 

- free technical updates

Working safely delivers...

Since Working safely was first launched in
1993, over 300,000 people from a huge range

of sectors have successfully completed the
course and learned how to ‘work safely’



1. Introducing working safely
It’s not unusual for delegates coming on
an introductory course to think that
accidents only happen to ‘other people’.
This module stresses the realities of the
human suffering behind the statistics and
emphasises the importance of personal
responsibility.

2. Defining hazard and risk
This module puts ‘hazard’ and ‘risk’ into
everyday language, and uses familiar
examples to show what can happen.
Importantly, it makes it clear that even
something that is very simple or repeated
over and over again can go wrong, with
serious consequences. Focusing on the
six broad hazard groups, delegates are
asked to think about the hazards and
risks they come across in their own work.
‘Risk assessment’ is demystified –
delegates learn that we all carry out
informal assessments day in, day out.

3. Identifying common hazards
All the main issues are covered in this
module – entrances and exits, work traffic,
fire, chemicals, electricity, physical and
verbal abuse, bullying, stress, noise and the
working environment, slips, trips and falls,
and manual handling. Each area is backed
by crystal clear examples and recognisable
scenarios, and useful summaries reinforce
the key learning points. 

4. Improving safety performance
This module deals with systems and
processes, making sure that any jargon
is explained in easily understood terms.
The session bridges the gap between
management and workforce,
encouraging delegates to play a part in
processes that are commonly seen as
just down to their manager or
supervisor. Other areas – including
contract work, inspections, safe systems
and permits, protective equipment,
signage, emergency procedures,
reporting and health checks – are all
focused on from the delegate’s point 
of view.  

5. Protecting our environment
A short but effective introduction to
waste and pollution leads into a look at
how organisations and individual team
members can get involved in reducing
environmental impacts. Memorable and
thought-provoking facts and figures help
drive the points home.

Working safely covers...



If you want to run Working safely, you
will need to be, or nominate, a member
of IOSH. It’s the IOSH member’s
responsibility to oversee the course and
act as the first line of quality control.
Centrally, quality control is provided by
IOSH’s training team.

All trainers who deliver Working
safely need to have:
- a health and safety qualification at

national level 3, such as a BSC
Certificate in OSH, TUC Certificate in
Occupational Health and Safety,
NEBOSH National General Certificate
or another equivalent qualification. 

- at least two years’ training
experience, with a minimum of 50
per cent face-to-face delivery or a

national level 3 adult teaching/
training qualification at level 3, such
as City & Guilds, CIPD Certificate in
Training Practice or another
equivalent qualification. 

The lead or most senior trainer and the
person responsible for course
administration must attend a Working
safely familiarisation session before
becoming licensed to deliver the training.
Our familiarisation sessions are designed
to bring you up to speed on the course’s
style and format, the technology and the
quality control procedures.

Call IOSH’s training team on 
+44 (0)116 257 3192 to get the latest
dates and book your session.

Delivering Working safely

The comprehensive Working safely package contains:
- full PowerPoint presentation featuring state-of-the-art

animation 
- clear delegate workbook with sections for notes and

Q&A sessions, and plenty of simple, custom-designed
illustrations – no clip art!

- user-friendly trainer notes including focused training
tips and extra background information so that trainers
can go into more detail in all the key areas 

- a board game and quizzes to bring health and safety
to life and maximise interactivity

- a bank of assessments – delegates’ understanding of
health and safety basics is evaluated using multi-format
questions and a hazard-spotting exercise

The whole package fits into a sleek and robust carrying case.

Call us on 44 (0)116 257 3192 to talk through your training needs
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Abstract

Call centre workers use their voice for prolonged periods, thus increasing their risk of occupational
voice disorders. The lack of robust investigation into voice use and its impact on vocal performance
represents a gap in occupational health and safety research. The objectives of this study were to:

• investigate the work context and vocal communication demands for call agents
• evaluate call agents’ vocal health, awareness and performance
• identify key risks and training needs for employees and employers in call centres.

This was an occupational epidemiological study consisting of qualitative and quantitative approaches.
It had three stages: interviews with senior call centre managers; a large-scale epidemiological online
survey; and acoustic measurements in the actual work environment.

The interviews with the managers revealed that the vast majority of call centres do not provide vocal
training. The acoustic data indicated that at the end of a telephone call the call agent’s voice may
have become hoarse with fatigue and pitch variation compared to the start of the call. The structural
equation modelling based on survey data showed that physiological voice production is significantly
associated with psychosocial and medical health. A high risk group of call agents, identified as
women who have recently started work in a call centre, who have received no vocal training and are
off work on sick leave, is at significant risk of developing physiological voice problems. Those who
reported having received vocal training in the workplace were at significantly lower risk of developing
physiological voice problems. 

This study has identified the factors predisposing call centre workers to physiological and
musculoskeletal voice problems, and has demonstrated a significant relationship between vocal health
and medical and psychosocial health in these workers. The research has highlighted implications for
vocal health and occupational safety, with recommendations for preventive care and further research.
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Executive summary

Introduction
The call centre industry depends on the effective vocal performance of its employees. Because of the
nature of the industry, call agents speak for prolonged periods, which places a greater than usual
demand on their voice. This increases the risk of occupational voice disorders, which are
musculoskeletal problems due to laryngeal muscle tension. The failure to investigate voice use and the
impact of overuse on vocal performance has resulted in a significant gap in the evidence base of
occupational health and safety research. Furthermore, the vast majority of the published studies
investigating the vocal demands of call agents include small participant numbers. Moreover, there
have been no studies investigating voice use and performance or the impact of vocal and
communication demands in the call centre industry in the UK and Ireland. 

Objectives
The objectives of the study were to: 

• investigate the work context and vocal communication demands for call agents
• evaluate call agents’ vocal health, awareness and performance
• identify key risks and training needs for employees and employers in call centres in the UK and

Ireland.

Null hypotheses
The overall null hypothesis is that there is no relationship between physiological voice production and
psychosocial and medical health among workers in call centres.

The sub-hypotheses are that there is no relationship between:

• the mechanical, sensation and acoustic factors and physiological voice production among workers
in call centres

• medical conditions and medical advice factors and medical health among call agents within call
centres

• functional and emotional factors and psychosocial health among workers in call centres
• vocal training and physiological voice production.

Methods
This research is an occupational epidemiological study with a mixed methods design, comprising both
qualitative and quantitative approaches. In total, 14 call centres in the UK and Ireland participated.
There were three stages to the study: 

• interviews with senior managers (eg call centre manager or human resources (HR) manager) in the
call centres (n = 13; one call centre did not participate in the interviews as the manager was on
sick leave at the time of data collection)

• a large-scale epidemiological online survey (n = 598)
• acoustic measurements in the actual work environment (n = 70).

The research participants were employees from call centres in the UK and Ireland. A strategic
recruitment approach was employed. A list of call centres throughout the UK and Ireland was
compiled and their HR departments were contacted via email with an invitation to participate in the
study. Some of these contacts were followed up by a telephone call. In addition, an advertisement was
placed in the Customer Contact Association’s monthly members’ bulletin. 

The measurement tools were a semi-structured telephone questionnaire, a biopsychosocial online
questionnaire (the main measurement tool), and call recordings. A semi-structured questionnaire was
developed for telephone interviews with a senior manager from the call centres. These interviews were
intended to assess the organisation’s communication and training needs.  A biopsychosocial
questionnaire was developed for the online survey to investigate the work environment and vocal
demands and health of call agents. Quality teams in call centres routinely monitor recorded calls
between the call agents and customers. Natural conversation in a sample of these calls was selected
and analysed across a range of acoustic parameters to determine the volume, pitch and quality of the
call agent’s voice.
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In the first stage of this research, telephone interviews were conducted with a senior manager (eg call
centre manager or HR manager) in each participating call centre. These interviews were about 10
minutes long, and the information collected from them informed the development of the main
measurement tool. 

Secondly, a large-scale epidemiological study was conducted using an online biopsychosocial
questionnaire, which was sent to call agents in the participating call centres. This was published on a
secure website and call agents accessed and completed it at a convenient time, with the agreement of
the call centres’ management teams. Participants received information on the study, including the time
required for completion (around 10 minutes) and an assurance that all responses were anonymous. 

The third and final stage involved acoustic measurement from a monitored telephone call sample of a
random sample of participants in one participating call centre. A sample of natural conversation was
selected by a call centre staff member and given to the research team in digital format for analysis. 

The data from the telephone interviews were transcribed and analysed thematically to determine
context and process characteristics of the organisations. Qualitative content analysis identified
underlying themes and issues. 

Acoustic analysis was conducted on voices in a sample of recorded calls using the Multi-Dimensional
Voice Program (MDVP), which is a software program that provides a robust, multi-dimensional
analysis of voice with graphic and numerical presentation of the analysis. From the recordings, three
sections were selected, each consisting of three seconds of the call agent’s continuous voice
uninterrupted by the customer, during 10 seconds of the first, middle and end stages of the call. The
voice sample recordings were analysed for 14 acoustic parameters.

All numerical data were analysed using SPSS version 15. The data from the biopsychosocial
questionnaire were analysed using a multivariate analysis approach, ie structural equation modelling
(SEM). This analysis explored potential effects across a wide range of variables. The research design
and associated analysis attempted to overcome the traditional complications of multiple indicators,
indirect effects and measurement error by using SEM with latent variables and LISREL (Linear
Structural Relations) estimation.

The researchers obtained ethical approval from the School of Communication Risk and Ethics Filter
Committee, University of Ulster. 

Results
Overall, 25 per cent of the call agents reported voice misuse (the average call agent reported six types
of voice misuse), 25 per cent presented voice strain symptoms (an average of four sensation,
mechanical and acoustic symptoms per call agent), 11 per cent said that they had been diagnosed
with a voice disorder, and 10 per cent reported that voice problems had had an impact on their
functioning in the work environment (the average call agent reported one vocal impact). 

The call agents reported various kinds of vocal symptoms, including:

• difficulty talking against background noise (60 per cent)
• coughing or clearing the throat (43 per cent)
• voice sounding creaky and dry (43 per cent)
• failing to be heard by an interlocutor while talking on the telephone (41 per cent)
• finding speaking on the telephone an effort or tiring (38 per cent).

These issues reflect the demands of the work environment in the call centre setting, such as
background noise and room acoustics.

The interviews with the managers indicated that although training for call agents is regular (involving
induction and ongoing refreshers) and comprehensive, the majority of call centres do not include
vocal training. Nevertheless, most of the managers reported that they understood the need and
benefits of voice training for their employees. 

The acoustic data indicated that at the end of a telephone call the call agent’s voice can be hoarse and
fatigued and pitch can become inconsistent, compared to the start of the call. 
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The SEM based on the online survey clearly showed that psychosocial and medical health are both
associated with physiological voice production among call agents in call centres. Therefore, an
increase in psychosocial and medical health problems leads to an increase in physiological voice
problems. Mechanical, sensation and acoustic factors significantly contributed to physiological voice
production among call agents within call centres. Where a call agent reported associated medical
conditions and sought advice, this was found to have a significant effect on their medical health.
Functional and emotional factors significantly contribute to psychosocial health among call agents. It
was interesting that a high risk group of call agents was identified, who are at significant risk of
developing physiological voice problems. These are women who have recently started work in a call
centre, who have received no vocal training and are off work on sick leave. It was shown that vocal
training delivered in the workplace significantly reduces the risk of developing physiological voice
problems.

Conclusions
This study identified the factors that predispose the call centre workers in this sample to physiological
voice problems and found a significant relationship between vocal health and medical and
psychosocial health in this population. Through a systematic mixed methods approach, the construct
of ‘physiological voice problems’ was tested and deemed to be a significant measure of the
mechanical, sensation and acoustic parameters of musculoskeletal voice disorders. In addition, a
physiological voice problem was found to be a predictor of medical and psychosocial health. The
characteristics and presenting symptoms of call agents reporting voice problems are consistent with
indicators in the literature of vocal strain and musculoskeletal voice problems. 

The research has implications for occupational safety and health, and a high-risk group was identified
along with recommendations and preventive strategies for the call centre industry. The study has
occupational safety and health implications for employers and employees in the communications
industry as it was found that vocal training delivered in the workplace significantly reduces the risk of
developing physiological voice problems. There is a need for further robust research and
recommendations were provided.

This study has provided the following additions to the current literature and evidence base for vocal
occupational safety and health: 

• Psychosocial health and medical problems are both significantly associated with physiological
voice production among call agents. Therefore, an increase in psychosocial and medical health
problems leads to increase in physiological voice problems.

• Mechanical, sensation and acoustic factors significantly contribute to physiological voice
production among call agents.

• Medical conditions and medical advice factors significantly contribute to voice-related medical
health among call agents.

• The functional and emotional latent factors significantly explained homogeneity in answers to the
questionnaire items designed to measure the emotional aspects contributing to psychosocial health
among call agents.

• A high-risk group of call agents was identified who are significantly at risk of developing
physiological voice problems. These are women who have recently started work in a call centre,
who have received no vocal training and are off work on sick leave.  

• It was shown that vocal training delivered in the workplace significantly reduces the risk of
developing physiological voice problems.

The SEMs identified significant risks relating to vocal health and key voice training needs and goals
for call agents and call centre management, as shown in Table 1. Table 2 shows a summary of the key
voice training needs and goals for call agents and call centre management.
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Risk factors relating to vocal health for call agents* and call centre management†

Physiological voice problems New starters
Psychosocial health problems Vocal training
Medical health problems Days off on sick leave
Female

* Direct impact
† Indirect impact

Table 1
Risks relating to
vocal health



Implications and recommendations for occupational safety and health 
The findings from this study give rise to several implications and recommendations for occupational
safety and health (OSH), as listed below.

• implications:
• it is necessary to prevent rather than treat voice problems among call agents
• the levels of risk of voice disorders among call agents need to be identified
• OSH policies on voice care should be established and reviewed regularly

• recommendations: 
• vocal training should be provided for all call agents, especially new starters
• initiatives or strategies should be developed to reduce absenteeism among call agents in call

centres
• vocal health should be included in call centres’ OSH policy.

Recommendations for further research
Recommendations for further research among call agents include:

• determining universally accepted definitions of voice disorders, assessment and methodologies,
which should be used consistently

• determining standardised measurement tools (a battery of tests) that can be used universally
• determining whether professional voice users’ occupations cause or exacerbate voice disorders
• conducting a large-scale risk assessment to identify the prevalence of precipitating and

perpetuating factors contributing to occupational voice disorders and to classify the levels of risk
of occupational voice disorders

• identifying the levels of risk for call agents of developing voice problems and the optimum levels
of intervention to aid assessment and prevention

• further developing the biopsychosocial questionnaire (used in the present online survey) as a
screening tool

• confirming that voice training improves the vocal quality of professional voice users by
conducting a randomised controlled trial with two groups of call agents, one receiving the vocal
training programme and another receiving no training, to compare and establish the effect of
voice training among call agents

• investigating the efficacy of different types of voice training programme in order to develop an
optimally effective programme for call centre workers

• investigating cost-effective methods of providing voice training to call agents
• verifying physiological change to vocal function using medical visualisation techniques.

Table 2
Summary of the
key voice training
needs and goals
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Call agents Call centre management

Voice training needs

Awareness
Vocal warm-up
Pitch variation
Preventing fatigue
Tone of voice
Volume of voice
Listening skills
Voice projection and handling
Cognitive issues
Sources of advice

Awareness
Update health and safety policy

Overall key benefits of voice training

Good vocal health
Effective communication and interaction
Good communication between all staff in the call
centre

Satisfied customers

Reduction in absenteeism and sick leave
Workforce consists of effective communicators
Good communication between all staff in the call
centre

Satisfied customers



1 Introduction

1.1 Background to the human voice 
The human voice is the central and most important tool for the communication industry but is often
underestimated and neglected. However, the voice is not simply the tool for communication
transmission; it is directly related to effective verbal communication and interaction. 

The voice can be described using the following parameters: vocal note quality, pitch, loudness and
resonance.1 An individual’s ordinary voice is said to be normal if it has the following characteristics: 

• it has a clear vocal note
• it is audible
• it is appropriate to the person’s age and sex
• it carries linguistic and emotional information
• it is stable and flexible
• it has reaonable stamina
• normal phonation (the production of speech sounds) is comfortable.1

A voice problem reflects a change in the features of the individual’s normal voice. Prolonged voice
misuse may put additional strain and tension on the laryngeal musculature that can result in
musculoskeletal disorders.1,2 Muscular tension of the larynx and surrounding areas can affect the
function and effectiveness of the voice for communication clarity, audibility and efficiency, in a
process often referred to as vocal attrition. Voice problems can range from loss of voice, known as
aphonia, to varying levels of vocal impairment, or dysphonia.1 Dysphonia is defined as a voice
disorder characterised by abnormalities in pitch, loudness and/or quality of the voice.3

However, in the current literature there are inconsistencies in the use of definitions of voice disorders.
For the purpose of this report, the above definition of dysphonia will be used and referred to as a
voice disorder. Voice disorders are multi-factorial and can manifest themselves in a number of ways,
such as voice loss, vocal strain and acoustic deterioration. A voice disorder due to work-related
overuse or abuse that may threaten working ability is also known as an occupational voice disorder.3,4

A professional voice user is an individual who depends on a consistent and appealing voice quality as
a main tool in their employment. Those who have regular or chronic episodes of voice loss would
generally be disadvantaged in their jobs and may need to seek alternative employment.5

1.2 Risk factors for the voice among the workforce
Many occupations require their practitioners to have an effective working voice. It is estimated that
around 25 per cent of the workforce in the US5 and 30 per cent in Finland4 are employed in
professions that place demands on the voice. There is substantial epidemiological and physiological
evidence that teachers, singers, actors, lawyers and call centre workers are at risk of work-related
voice problems.7 The literature has reported that voice disorders tend to be multi-factorial, with no
single cause identified.8 The risk factors for voice disorders for professional voice users include:

• background noise
• vocal loading
• poor air quality (dryness, dust) 
• poor posture.9,10

It is also suggested in the literature that women are at greater risk of voice problems than men.11 The
reasons for this difference are partly anatomical and physiological, as women have smaller larynges
and have more vocal fold vibrations, thus needing greater vocal effort to phonate and project their
voices compared to men. It has been indicated that these risk factors are cumulative but
preventable.9,12 Voice disorders among the workforce can affect the communicative, interactive and
economic efficiency of the organisation or industry.3,7,13 Thus both vocal and communicative
effectiveness are important in a working environment.

1.3 Occupational health and safety issues in the call centre industry
The call centre or contact centre industry is particularly dependent on its workers’ effective vocal
performance. (‘Call centre’ and ‘contact centre’ are used interchangeably in the context of this report.
Although contact centres use forms of communication other than the telephone, such as email and
text messaging, while call centres use only the telephone to interact with customers, this study focuses
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only on telephone communication.) A report by the UK Department of Trade and Industry (DTI) in
200414 provided one of the most comprehensive reviews of the contact centre industry across the
country. In the UK in 2003, there were 5,320 contact centres and almost 500,000 agent positions.
The industry has grown by almost 250 per cent since 1995 and continues to add tens of thousands of
positions each year. This industry is predicted to continue to grow in the UK and worldwide.14

The DTI report stated that 95 per cent of employers considered verbal communication as an essential
skill when recruiting staff. However, it also reported that, in general, communication and interpersonal
skills appear to be slipping. In addition, a range of OSH issues were identified as potential risks or
current stressors in this work environment, raising the importance of regular appraisal and review of the
impact of these issues on the health and economic wellbeing of the industry. 

The Health and Safety Executive conducted an in-depth investigation of stress and psychosocial
stressors in the call centre industry in 2003.15 The potential hazards highlighted related to vocal,
optical, auditory and musculoskeletal health. Furthermore, literature has indicated that the
environment and posture of the call agent influences the effectiveness of voice production. Poor
environments and postures may contribute to musculoskeletal problems through laryngeal muscle
tension – in other words, poor posture modifies the tension and dimensions of the vocal tract,
affecting the quality of the voice.1

Vocal health was evaluated by self-reported frequency of symptoms, with 39 per cent reporting
hoarseness, 32 per cent pitch change and 42 per cent discomfort in the throat. The report suggests
that existing risks can be controlled through good work design and the provision of information and
training. However, the contributory physiological demands have not been fully evaluated in relation
to the various elements, including the physical work environment. 

It has been suggested that occupational voice problems result from repetitive strain injury but are not
generally defined and viewed as such. However, voice disorders are indisputably musculoskeletal
disorders, as they involve damage to the larynx and the surrounding areas.1 Furthermore, there is
controversy over the definition and diagnosis of repetitive strain injury, which is demonstrated by the
difficulty individuals can have in proving that they have suffered a workplace injury.

The Industrial Injuries Advisory Council16 report published in 2006 considered the risk of voice loss
in those employed in occupations with high levels of noise and concluded that the lack of good
quality data indicating occupational voice disorders meant that it was impossible to prescribe any
remedial action. This indicates that evidence of physiological change is required. Furthermore, the
prevention and treatment of occupational voice disorders requires improved OSH arrangements.3

1.4 Importance of the voice for call agents
In the call centre and contact centre industry, agents communicate with customers by telephone, email
and text message. However, the vast majority of communications are by telephone. Although
organisations encourage customers to use online or email-based contact points, the proportion of
communication carried out by email or text message is small, with most customers preferring
traditional telephone interaction.17 Thus call agents have to use their voice for long periods, which
places a high demand on their voice and increases the risk of occupational voice disorders. A study
investigating the prevalence of voice problems among telemarketers compared to the general
population concluded that they were twice as likely to report one or more symptoms of vocal strain
compared with the control group.18 This study also reported that impaired work productivity due to
voice problems occurred among 31 per cent of the telemarketers.18 A recent study found that voice
disorders were reported among 46 per cent of call centre operators in Italy.19

Call centre agents are particularly reliant on a well-functioning voice. Risks to vocal performance and
efficiency are not simply physiological; telephone interaction also demands co-ordination of optimum
psychological, behavioural and environmental settings to maintain an efficient balance for the
interaction. The demands of this work environment have been described as emotional, cognitive and
vocal.20 When the call agent’s voice becomes strained, hoarse or effortful, this in turn may add
emotional and cognitive stress, which could have an affect on the customer and result in less efficient
interaction, particularly when following a protocol for calls.21

1.5 Rationale for the project
Voice disorders are a global health problem1 that have been identified as a research and/or clinical
priority in recent publications.1,16 Large resources have already been spent without fully
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understanding or appreciating the interactional dimensions of telephone communication, ie the
physical, environmental, behavioural and psychosocial aspects of vocal communication. The failure to
investigate the use of the voice and the impact of vocal performance has resulted in a significant gap
in the evidence base of OSH research.14 Furthermore, most of the published studies investigating the
vocal demands of call agents involve small numbers of participants (between 24 and 373).10,18,21–23

There have also been no studies investigating voice use and the impact of vocal and communication
demands and performance in the call centre industry in the UK and Ireland.  

1.6 Aim and objectives of the project
This study aimed to address this significant gap in the evidence base of OSH research in call centres.
It will therefore provide the missing element of voice-based evidence by investigating and appraising
the interactional dimensions of vocal health and communicative performance. 

The objectives of the study were to: 

• investigate the work context and vocal communication demands for call agents 
• evaluate call agents’ vocal health, awareness and performance
• identify key risks and training needs for employees and employers in call centres.

1.7 Significance of the project 
This study investigated the work context and vocal communication demands for call agents,
evaluated their vocal health, awareness and performance, and identified key risks and training needs
for employees and employers in call centres. It therefore provides the missing element of voice-based
evidence by investigating and appraising the interactional dimensions of vocal health and
communicative performance in a UK and Ireland perspective. It will have benefits for employees and
employers in call centres and for policy makers, and will ultimately enhance customer service.
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2 Literature review: vocal demands and health of call
agents in call centres

2.1 Background
Voice disorders are a global health problem7 and have been identified as a research and/or clinical priority
in recent publications.7,16 Although it is difficult to determine the prevalence of voice problems in the
general population, Ramig & Verdolini24 estimated that between 3 and 9 per cent of workers in the US
have complained of voice disorders at one time or another. A wide range of occupations depend on the
voice as a professional tool, such as teaching, singing, acting and working in call centres.7 The heavy
vocal demands associated with these professions increases the risk of occupational voice disorder.3,22

Within the range of professional voice users deemed to be at higher risk, the largest body of evidence
has resulted from epidemiological studies of voice disorders in teachers. Prevalence rates have been
estimated at between 12 and 26 per cent, depending on the sample and methodology.25,26 In a study of
Dutch teachers, De Jong et al.27 found that more than half of teachers (in a sample of 1,878) reported
voice problems during their career and approximately a fifth had a history of sick leave due to voice
problems. A recent French study of 3,646 teachers found that 50 per cent of female teachers reported
suffering always or often from at least one type of voice symptom, compared to 26 per cent of males.28

There is a large body of literature investigating the prevalence and symptomatology of vocal attrition in
teachers, who may be affected in many ways, with mechanical, sensation and acoustic symptoms
developing on a continuum.29 Vocal endurance is considered to be one of the main demands on the
voice.30 Studies have investigated the effect of vocal loading on the acoustics of the voice,31–33 using
acoustic parameters such as fundamental frequency, sound pressure level, jitter and shimmer. There is a
relationship between self-reported symptoms of vocal fatigue and increases in fundamental frequency and
sound pressure level (SPL).31 Sapir et al.32 described vocal attrition in teachers and reported a steady
decline in vocal function over time, which presents as abnormal throat sensations, abnormal voice quality
and pitch, inadequate vocal strength and endurance. In addition to vocal endurance, the raised volume
required to speak over background noise causes strained or hyperfunctional vocal behaviour.33 They
found that day care centre teachers used a louder voice throughout the day, 9.1 dB higher than their
baseline sound pressure levels taken in a quiet room. They also used a higher fundamental frequency 
(247 Hz compared to their baseline of 202 Hz), with few opportunities for voice rest. 

In a study of voice disorders among a random sample of teachers, there was a prevalence rate of 57
per cent, including 20.2 per cent for organic dysphonia, 28.8 per cent for functional dysphonia and
8.1 per cent for chronic laryngitis, diagnosed using videolaryngostroboscopy.11 In the same study
vocal symptomatology was self-reported, with 44 per cent complaining of momentary voice
disruptions while speaking and 79 per cent reporting pharyngeal paraesthesia and needing to clear
their throat. The authors in this reported study discussed laryngeal overexertion as the reason for
vocal symptoms such as pink or red vocal chords and excessive tension in laryngeal muscles. There
are similar findings from previous studies.34,35

The reported prevalence of voice disorders is high among other occupations, such as 46 per cent
among call centre operators.19 Thus voice disorders are an important vocal health issue that needs to
be addressed, especially among occupations such as call centre workers. Therefore, the objective is to
review the published available research studies investigating the vocal demands and health of call
centre workers. 

2.2 Methods
A systematic search of the literature was conducted on 15 July 2009, using the following electronic
databases: 

• CSA Illumina
• Cochrane Library
• EBSCO Host CINAHL
• ISI Web of Knowledge: Web of Science
• OvidSP Embase
• OvidSP Medline
• OvidSP PsychINFO
• PubMed Central. 
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These searches were performed using the following defined search terms: ‘occupational voice’ OR
‘occupational dysphonia’ OR ‘voice’ AND ‘call centre’ OR ‘call agents’ OR ‘customer-service
advisors’ OR ‘telemarketers’. From these searches, studies were identified and then screened for
inclusion in this review. The inclusion criterion was investigating the vocal demands and health of call
centre workers. To obtain the comprehensive relevant literature, no studies were excluded on the
basis of study design, study quality, outcome measures, type of intervention or profession/occupation.
References from the articles were also reviewed. In total, five studies investigating the vocal demands
and health of call centre workers were selected for this review.

2.3 Results
Five studies were identified that investigated the vocal demands and health of employees in the call
centre industry.10,18,21-23 The description (design, participants, intervention groups, measurements and
measurement collection time points) of these five studies is displayed in Table 3. 

Of the five published studies investigating the voice health of employees in the call centre industry,
four were conducted by Lehto and colleagues in Finland. These studies were conducted in call centres
with relatively small numbers of customer service advisers (between 24 and 48). Two studies
considered the effect of a vocal training course in the short term22 or longer term,10 while the other
two studies investigated changes in23 and correlations between21 subjective voice complaints and
objective acoustic measurements. All four studies investigated self-reported voice symptoms by the
customer service advisers recorded during the morning shift22 or at four different times during a
working day (in the morning, before lunch, after lunch and at the end of the working day).10,21,23 A
summary of the key findings from these studies is shown in Table 4. Lehto and colleagues found that
self-reported voice symptoms, such as an increase in the feeling of mucus and the consequent need to
clear the throat increased significantly during the working day,10,21–23 which was endorsed by acoustic
analysis, in particular by the fundamental frequency.21,23 There were no correlations between
subjective voice complaints and objective acoustic measurements.21,23

Jones et al.18 compared the prevalence of voice problems among telemarketers (n= 304) with the
general population (n= 187) in the US and investigated whether these voice problems affected
productivity or were associated with risk factors (Table 1). The findings showed that telemarketers
were twice as likely to report one or more symptoms of vocal strain compared with non-telemarketers
(the control group). In addition, these voice problems affected productivity and were associated with
modifiable risk factors (Table 4). 

Of the five studies, two considered the effect of a vocal training course in the short term22 or longer
term.23 The training programme in these studies included both indirect and direct methods, which
were delivered in the call centres during a two-day training course plus a one-day seminar, and, in
one study,10 an additional one-day refresher course six months later. A description of the training
programmes is outlined in Table 5. 

The findings reported that vocal training significantly improved some voice-related symptoms such as
vocal quality, vocal strain, vocal fatigue, hoarseness and voice impairment; see Table 6. It was
concluded that a short vocal training course may be beneficial to self-reported wellbeing for call
centre employees both in the short term (three weeks after baseline measurement22) and longer term
(18 months after training10).

2.4 Discussion 
This concise review of the published available research studies investigating the vocal demands and
health of call centre workers shows that all of the five included studies indicated that vocal health is
an important issue for the call centre industry. These studies collectively reported that call centre
employees are at increased risk of developing voice symptoms, and these workers reported voice
symptoms themselves, which increased during the working day. This observation was backed up by
subjective, self-reported symptoms and objective, acoustic parameters. Voice training may be
beneficial to self-reported wellbeing for call centre employees. However, the details of vocal
communication demands and vocal health status among call agents are unknown. Furthermore, the
published studies investigating the voices of call agents were conducted in Finland and the US, and
there is no published research carried out in the UK or Ireland in this area. 

Preventive strategies are recommended to reduce the risk of voice disorders among the working
population.12 One suggested method of primary prevention for professional voice users is voice
training.13 Although professional singers and actors often receive training in voice care and
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Table 3
Description of
studies
investigating vocal
demands and
health of call
centre employees
(information as
reported in each
publication)
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Study Design Participants
Intervention
groups

Measurements
Measurement
collection time
points

Jones et al.
(2002)18

Cross-
sectional
survey

373
participants

Two groups:
• call centre
employees 
(n= 304)

• community
college
students
(control
group; 
n= 187)

Questionnaire including the
following information
• demographic
• vocational
• personality
• biological risk factors for voice
problems

• symptoms of vocal attrition
• effects of symptoms at work

Once

Lehto et al.
(2003)22

Observational 48 call centre
customer
service
advisers 
(38 women,
10 men)

One group Two questionnaires:
• subjective voice problems and
symptoms

• impact of training (completed
after training)

Clinical examination: perceptual
voice analysis and laryngeal
examination with a mirror by a
phoniatrician (one occasion)

1 Baseline
2 After training
(three weeks
later)

Lehto et al.
(2005)10

Observational 45 call centre
customer
service
advisers 
(35 women,
10 men)

One group Two questionnaires:
• subjective voice problems and
symptoms

• impact of training (completed
after training)

Clinical examination: perceptual
voice analysis and laryngeal
examination with a mirror by a
phoniatrician (one occasion)

1 Baseline
2 Two weeks
after training
(five weeks
later)

3 Follow-up (18
months after
training)

Lehto et al.
(2006)21

Observational
(field study)

24 female
customer
service
advisers

One group • Speech sample (five minutes)
• Questionnaire on vocal
symptoms

• Clinical examination:
perceptual voice analysis and
laryngeal examination with a
mirror by a phoniatrician (one
occasion)

Four times
during a working
day (morning,
before lunch
break, after
lunch break, end
of working day)

Lehto et al.
(2008)23

Observational
(field study)

30 customer
service
advisers 
(24 women, 
8 men)

One group • Speech sample (five minutes)
• Questionnaire on vocal
symptoms

• Clinical examination:
perceptual voice analysis and
laryngeal examination with a
mirror by a phoniatrician (one
occasion)

Four times
during a working
day (morning,
before lunch
break, after
lunch break, end
of working day)



Table 4
Summary of results
from studies
investigating vocal
demands and
health of call
centre employees
(information as
reported in each
publication)

Table 5
Studies including
voice training
programmes in call
centres
(information as
reported in each
publication)

Table 6
Summary of
findings from
studies showing
the effect of voice
training among call
centre employees
(information as
reported in each
publication)
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preservation, the vast majority of professional voice users, including call agents, are unaware of how
to maintain or improve their voice, which is their greatest professional asset and communication tool. 

The systematic literature review included studies related to the prevention of voice disorders and
concluded that there is no evidence that voice training prevents voice disorders.6 Furthermore, as this
was a systematic review, only randomised controlled trials (RCTs) were considered, and RCTs
published after 15 July 2009 were not included. As there was no review focusing solely on the impact
of voice training for professional voice users, including various study designs, the present authors
addressed this issue in a recent review paper.36 The objective was to review the current published
available research into the impact of voice training on the vocal quality of professional voice users, in
order to demonstrate the implications for vocal health and offer recommendations for further
research. From the 10 studies selected for the earlier review, two included call centre workers, which
were included in the present review.10,22 The findings from the 10 studies indicated that there was no
conclusive evidence that voice training improves the vocal effectiveness of the professional voice users
studied (ie teachers, call centre workers, singers and audiovisual communication graduate students),

Study Key findings

Jones et al. 200215 Telemarketers were twice as likely to report one or more symptoms of vocal attrition
compared with controls. Of those surveyed, 31% reported that their work was
affected by an average of five symptoms

Lehto et al. 200319 After the voice training, more than 50% of women and men reported a decrease in
the feeling of mucus and a consequent need to clear the throat, as well as 
diminished worsening of their voice. Over 60% thought that voice training had
improved their vocal habits

Lehto et al. 20058 Short vocal training course significantly reduced some of the vocal symptoms

Lehto et al. 200618 Fundamental frequency (F0) and self-reported voice symptoms increased significantly
during the working day for females. Correlations between vocal symptoms and
acoustic measures were not found

Lehto et al. 200820 Fundamental frequency (F0) underwent a statistically significant increase during the
working day for both genders. No correlations between the changes in objective and
subjective parameters

Study
Training Format and

duration of
trainingIndirect Direct

Lehto et al.
200322*

Education: theory of voice production,
resonance and articulation; vocal
hygiene; balanced breathing patterns;
body posture as a tool to reduce
tension when speaking; dietary habits

Practice vocal exercises, eg producing
voice more economically; warm-up
and cool-down voice exercises

Two-day training
course plus one-
day seminar 

Lehto et al.
200510*

Education: theory of voice production,
resonance and articulation; vocal
hygiene; balanced breathing patterns;
body posture as a tool to reduce
tension when speaking; dietary habits

Practice vocal exercises, eg producing
voice more economically; warm-up
and cool-down voice exercises;
relaxation of jaw and pharynx while
producing nasal, vowel and humming
sounds

Two-day training
course, one-day
seminar and a
further one-day
refresher course
six months later

* The training was delivered as indirect and direct methods combined

Study Effect of training

Lehto et al. 200322
Significant reduction in vocal fatigue, hoarseness and worsening of the voice, and
also improved vocal quality. These effects were greater in women

Lehto et al. 200510
Significant reduction in reported feeling of vocal strain, hoarseness and voice
impairment during the working day



due to a range of methodological limitations of the included studies (eg low participant numbers: 
n= 11–60). However, all the studies in the review concluded that voice training may be beneficial for
professional voice users. Some studies did show that voice training significantly improved the
professional voice user’s knowledge and awareness and their quality of voice. This indicates that
vocal training may be beneficial for professional voice users such as call agents. However, it is not
confirmed that voice training improves the vocal quality of professional voice users, including call
agents, or prevents occupational voice disorders. Furthermore, the precise vocal training needs of call
agents have not been identified. There is therefore a need for robust research with powered sample
sizes to confirm whether voice training improves the vocal quality and efficiency of professional voice
users. 

2.4.1 OSH issues
The risk factors for occupational voice disorders – such as background noise, unsatisfactory room
acoustics, poor air quality (dryness, dust), poor posture and vocal loading9,37 – can be considered as
an OSH issue. Current UK health and safety law,38 backed up by guidance and research from the
Health and Safety Executive,15 requires employers to provide resources to prevent occupational risks.
On this basis, professional voice users such as call agents should be provided with a safe working
environment and/or information on vocal care. 

In the UK, the Industrial Injuries Advisory Council16 published a position paper on occupational voice
loss, which considered the risk of voice loss in those employed in occupations with high levels of
noise. The report concluded that although several research studies have been published, there is
insufficient current evidence for occupational voice loss to meet the requirements for prescription by
the Council. Therefore, it is suggested that OSH policies on occupational voice disorders should be
established and reviewed regularly, according to emerging evidence. 

2.4.2 Gaps in the voice research literature
In reviewing the published literature on voice research among call agents, the present research raises
more research questions that need to be addressed. In general, the current voice research literature
displays inconsistencies in definitions of terminology, assessment and methodology. Thus there is a
need for the development of more validated standardised measurement tools for voice research and
also for studies to use these validated tools more consistently, to allow comparison of findings across
studies. 

Further research is required to address the following issues: 

• a universally accepted definition of voice disorders
• definitions of assessment and methodologies, which should be used consistently
• the development of a screening tool
• the development of standardised measurement tools that can be used universally
• a determination of whether occupation causes or exacerbates voice disorders among professional

voice users
• a large-scale risk assessment to identify the prevalence of precipitating and perpetuating factors

contributing to occupational voice disorders and to classify the levels of risk 
• the training needs of call agents
• confirmation using a well-designed, controlled and powered study (preferably a randomised

controlled trial) that voice training improves the vocal quality of professional voice users
• investigation of the most effective forms of voice training programmes in terms of format, method

of delivery and duration, and assessment of cost-effectiveness.

From reviewing studies investigating the vocal demands and health of call centre workers, it is clear
that the research areas that need to be addressed first are detailed vocal communication demands and
vocal health, and voice training needs of call agents in the UK and Ireland.

2.5 Conclusion
This review of the published research into the vocal demands and health of call centre workers
showed that there are limited studies in this area. To date, there are only five studies10,18,21–23 that
investigated the voices of call centre workers, of which two considered the effect of vocal training.10,22

The studies showed that call centre employees report voice symptoms themselves and also indicate
that voice training may improve their vocal quality. This has OSH implications for the call centre
industry.
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All five studies were published recently (within the last decade), indicating that voice use by call
agents is a relatively new and growing research area. Further research is required to provide the
missing element of voice-based evidence, by investigating and appraising vocal health and
communicative performance among call agents. The present study aims to address this significant gap
in the evidence base of OSH research. 
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3 Study design and methodology

3.1 Research design
The literature review outlined in Section 2 showed that previous studies investigating the vocal health
of call centre workers have small sample sizes and are experimental in nature; further investigation is
therefore required. This research is an occupational epidemiological study with a mixed methods
design, consisting of both qualitative and quantitative approaches. There were three stages to this
research study: 

1 interviews with a senior manager (eg call centre manager or HR manager) at each call centre
2 a large-scale online epidemiological survey
3 acoustic measurements in the real work environment.

3.2 Participants and recruitment
The research participants were employees from call centres in the UK and Ireland. A strategic
recruitment approach was adopted. A list of call centres throughout the UK and Ireland was compiled
using the Contact Centre Association (CCA) UK membership list and internet searches such as
yell.com and GoldenPages.ie. Using this list, each centre’s HR department was contacted via email,
inviting participation in the study. Some of these contacts were followed up by a telephone call. In
addition, an article was placed in the CCA’s monthly members’ bulletin. The CCA has over 820
member organisations, so over 820 call centres received information about this study. The
recruitment process continued for six months. Interested managers from call centres contacted the
research team and received full details of the study. In total, 14 call centres participated. The
management team in each participating call centres told their call agents about the study (via email,
posters on notice boards or at staff meetings) and invited them to complete the online survey. A
senior manager from each participating organisation provided written informed consent on behalf of
their call centre. The first question on the questionnaire for the online survey asked the call agents to
indicate consent, and the managers participating in the interviews provided written consent via email. 

3.3 Sample size
As this is a relatively new area of research, the main measurement tool was a biopsychosocial
questionnaire for the online survey, which was developed to collect the relevant information to meet
the aims and objectives of this study; thus power calculations (to determine the sample size of
participants required to provide a significant difference) were not made. The convenient sample sizes
of the participants (nonprobability sampling which involves the sample being drawn from that part of
the population which is accessible) in each stage of this study were:  

• interviews with one manager from each participating call centre (n= 13; although 14 call centres
participated in the survey, one call centre did not complete the interviews as the manager was on
sick leave at the time of data collection)

• the online survey, which was completed by 600 call agents (598 were analysed – see the results
section) from the participating call centres

• acoustic measurements conducted by 12 per cent of participants from stage 2 (n= 70). 

The researchers considered that these sample sizes were sufficient for the measurement tools to collect
information on the vocal demands and communication, vocal health and training needs of call agents
in call centres in the UK and Ireland. The findings from this study will be used for a power
calculation in the follow-up randomised controlled trial in call centres.

3.4 Measurement tools

3.4.1 Semi-structured questionnaire
A semi-structured questionnaire was developed for telephone interviews with a senior manager from
the call centres. These interviews aimed to assess the organisation’s communication and training
needs. This questionnaire included a mixture of open and closed questions on the demographics of
the company and the current training provision and needs for call agents. Example questions are:
‘What is your organisation’s format of training?’ and ‘Does this training include vocal care?’ The
findings from these interviews were used to further refine and inform the design of the
biopsychosocial questionnaire.
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3.4.2 Biopsychosocial questionnaire (main measurement tool)
The aim of the online survey was to investigate the work environment and vocal demands and health
of call agents. A biopsychosocial questionnaire was developed for the online survey, which was based
on self-report tools, tested for reliability and validity. This questionnaire included the Voice Symptom
Scale (VoiSS),39 the Voice Handicap Index (VHI),40 and the Vocology Screening Profile (VSP).29 The
VoiSS was developed from 800 participants and is psychometrically the most robust and extensively
validated self-report voice measure available.39 This scale includes three domains of impairment,
physiological and emotional aspects of voice symptoms and is assessed using a five-item scale (where
0 = never and 4 = frequently). Example items are ‘Do you feel you have to strain to produce voice?’
and ‘Does your voice make you feel incompetent?’ The VHI was devised by Jacobson et al.40 and uses
a similar five-item scale. Example items are ‘My voice difficulties restrict my personal and social life’
and ‘My voice problem upsets me’. The VSP assesses vocal symptomatology.29 This uses the same
measurement scale and example items include ‘Increased effort to talk’ and ‘Feeling thirsty’, relating
to physiological, acoustic and vocal function symptoms. 

This comprehensive biopsychosocial questionnaire contained questions divided into the following
sections: 

• personal information such as age
• work-related environment, eg working full or part-time
• social activities such as singing
• voice use, eg difficulty talking against background noise
• voice symptoms such as hoarseness
• vocal impact, eg straining needed to produce voice
• other information such as requests for further information or training to improve vocal

performance at work.

The questionnaire used a quantitative approach with drop-down menus and options to select or tick
boxes. Several of the managers from call centres asked to see the questionnaire before giving
permission for the survey to be carried out in their call centre, and to ensure that the maximum
number of call centres could be involved in the survey, all questions were optional. The researchers
were aware that this would lead to a different number of responses for each question. The
questionnaire was piloted among a sample of call agents, different from those participating in the
main survey, with a successful outcome. 

3.4.3 Telephone recordings
Telephone conversations between call agents and customers are routinely recorded and monitored in
call centres. A sample of this natural conversation was selected and analysed for acoustic parameters.
This was conducted to determine the acoustic quality of the call agents’ voice.

3.5 Procedures
For the first stage of this research, telephone interviews were conducted with a senior manager (eg the
manager of the call centre or the HR manager) in the participating call centres. These interviews
lasted approximately 10 minutes and the information collated from them informed the development
of the measurement tool, the biopsychosocial questionnaire. Secondly, a large-scale epidemiology
study was conducted using an online biopsychosocial questionnaire, which was given to call agents in
the participating call centres. This was published on a secure website and accessed by the participants
at a convenient time, in agreement with their management teams. Participants received information
on the study, including the time required for completion and an assurance that all responses were
anonymous. The questionnaire took approximately 10 minutes to complete. The third and final stage
involved acoustic measurement from a random sample of monitored telephone calls involving call
agents at one call centre participating in the online survey. A sample of the natural conversation was
selected by a call centre staff member and given to the research team in digital format for analysis. 

3.6 Data analysis
The data from the telephone interviews were transcribed and analysed thematically to determine the
context and process characteristics of the organisations. Qualitative content analysis identified
underlying themes and issues.

Acoustic analysis was conducted on a sample of the voice of call agents from the telephone recordings
using the Multi-Dimensional Voice Program (MDVP) (Kay Elemetrics Corporation, New Jersey;
model 5105), which is a software program that provides a robust multi-dimensional analysis of voice
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with graphic and numerical presentation of analysis.41 This tool provides information about the voice
and whether or how it differs from the norm. MDVP is the gold standard measurement tool for
quantitative analysis of voice. The analysis calculates 34 parameters of voice and includes:

• voice break and subharmonic parameters, eg degree of subharmonics (DSH)
• short and long term frequency perturbations, eg jitter
• short and long term amplitude perturbations, eg shimmer (shim)
• noise-related parameters, eg sound pressure level (SPL)
• tremor parameters, eg amplitude tremor intensity index (ATRI).41

The full descriptions of all the parameters are in Appendix 1. 

From the telephone recordings, three sections each consisting of three seconds of the call agent’s
continuous voice uninterrupted by the customer were selected during 10 seconds at the start, middle
and end of the telephone call. Three seconds of recording is within the recommended range for
acoustic analysis by the manufacturer of the voice analysis software.41 The voices of the call agents in
these recordings were analysed for the following 14 acoustic parameters: 

• mean fundamental frequency (MF0)
• highest fundamental frequency (Fhi)
• lowest fundamental frequency (Flo)
• standard deviation of F0 (STD)
• amplitude tremor frequency (Fatr)
• absolute jitter (Jita)
• jitter percentage (Jitt)
• shimmer in dB (ShdB)
• shimmer percentage (Shim)
• peak-to-peak amplitude variation (vAm)
• noise to harmonic ratio (NHR)
• degree of voice breaks (DVB)
• degree of subharmonics (DSH)
• degree of voiceless (DUV). 

These parameters were selected as being clinically relevant to this population and context. The
measurement tool was used to measure the acoustic dimensions of the call agents’ voices from the
sample calls. These measurements provided more objective data for the identification of voice and
communication parameters, related to the perception and evaluation of effective telephone
communication with customers.

All numerical data were analysed using SPSS version 15. The data were normally distributed, so
parametric tests were completed. Descriptive statistics were conducted including means, standard
deviations and ranges or frequencies as appropriate for each of 94 variables in the biopsychosocial
questionnaire and the 14 acoustic parameters. Pearson correlations were completed to compare the
acoustic parameters at the start, middle and end of the call, and also to determine correlations
between the variables in the biopsychosocial questionnaire.

Given the complexity of the biopsychosocial questionnaire and the array of variables affecting vocal
strain, there was a need to employ sophisticated forms of analysis, with the capacity to explore
potential directional effects across a wide range of variables. While multiple regression analysis is
frequently used to analyse social science data, the main problem is handling measurement error and
indirect or mediating effects. Since most multivariate procedures cannot deal with multiple variables,
particularly multiple dependent or criterion variables, hypothesis testing is difficult. 

Therefore, the study adopted a multivariate analysis approach using structural equation modelling
(SEM) to develop vocal health measurement models in determining the construct validity of potential
factors contributing to voice problems.42 The research design and associated analysis attempted to
overcome the traditional complications of multiple indicators, indirect effects and measurement error
by using SEM with latent variables and LISREL (Linear Structural Relations) estimation. SEM is a
statistical methodology that takes a confirmatory (ie hypothesis-testing) approach to the multivariate
analysis of a structural theory bearing on some phenomenon, representing causal processes which
generate assumptions on multiple variables.29
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3.6.1 Null hypotheses
The overall null hypothesis is that there is no relationship between physiological voice production and
psychosocial and medical health among call agents within call centres. The sub-hypotheses are that
there is no relationship:

• between mechanical, sensation and acoustic factors and call agents’ physiological voice
production 

• between the medical conditions and medical advice factors and call agents’ medical health 
• between functional and emotional factors and call agents’ psychosocial health 
• between vocal training and physiological voice production.

LISREL provides indices of goodness of fit, which reflect the appropriateness of the statistical model
relative to the population variance covariance matrix. LISREL provides a number of indices of
goodness-of-fit. Two commonly used fit indices in SEM are the chi-square and the RMSEA (root
mean square error of approximation). A non-significant chi-square (p> 0.05) is indicative of
acceptable model fit. However, for models with relatively large sample sizes (n> 200) the chi-square is
often found to be significant (ie it rejects acceptable statistical models). The RMSEA is known to
perform well for larger sample sizes,30 where a value of < 0.05 indicates a close fit and values of 
< 0.08 indicate reasonable errors of approximation in the population.31

3.7 Ethical issues
This study obtained ethical approval from the School of Communication Risk and Ethics Filter
Committee at the University of Ulster. The biopsychosocial questionnaire and the telephone call
recordings were anonymous. These were only identified by code and not by individual call agent’s or
customer’s name. 

All data were stored securely. Electronic data, including telephone recordings, were stored on
password-protected computers and hard copies were stored in a locked filing cabinet only accessible
by the research team. All information was treated as confidential under the Data Protection Act.44

This methodology was published by the team as a study protocol paper.45
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4 Findings and results

4.1 Telephone interviews with senior managers from call centres 
One manager from 13 of the 14 call centres that took part in the study agreed to participate in a
telephone interview on one occasion. In one call centre, no one was available to complete the
interview as the contact person was on sick leave at the time of the interviews. Qualitative content
analysis identified 10 underlying themes from these interviews, described below.

4.1.1 Demographics of participating call centres
The 13 managers were from call centres located across the UK and Ireland:

• England (n= 5)
• Northern Ireland (n= 5)
• Republic of Ireland (n= 2)
• Wales (n= 1).

The call centres handled a variety of business, as follows:

• customer service (n= 7)
• sales (n= 4)
• information gathering (n= 1)
• other (all of the above three functions) (n= 1).

The number of call agents in the call centres ranged from 12 to 1,800. Among the 13 call centres:

• eight (61 per cent) had fewer than 50 call agents
• one (8 per cent) had between 101 and 250
• one (8 per cent) had between 251 and 500
• one (8 per cent) between 501 and 1,000
• two (15 per cent) had over 1,000. 

It was reported that 11 call centres dealt with both inbound and outbound calls but their work was
mainly inbound. Two call centres did only outbound work.

4.1.2 Call centres’ health and safety policy
All the call centres reported having a health and safety policy, covering areas such as breaks, access to
water, availability of headphones and monitoring of calls. The duration of breaks differed among call
centres, varying from 10 minutes on a six-hour shift to five minutes each hour (for smoking, tea and
so on) plus 30 minutes for lunch. One call centre reported that in addition to two 15-minute and one
30-minute lunch breaks, call agents have comfort breaks including massages, and have access to
health advice as part of the company’s health and wellbeing policy. All the call centres provide access
to water, with the majority having water coolers throughout the buildings. Calls are monitored in all
call centres and the majority of centres record some or all the calls.

4.1.3 Quality and quantity targets
Of the 13 call centres, nine reported having targets for quality and quantity. All the managers
reported that they placed more emphasis on quality rather than quantity. The quality measures and
target criteria differed among call centres. Example targets include: ‘customers’ requests are satisfied
in at least 95 per cent of cases’, ‘at least 85 per cent of calls are dealt with by an adviser’ (call
handling), and ‘in at least 50 per cent of calls regarding contracts, the contracts remain in place’
(contract retention). Call duration varied from 2 to 4½ minutes. 

4.1.4 Monitoring the calls of call agents
Depending on the management structure of the call centres, calls were monitored by the following
personnel: 

• quality team
• trainers
• team leaders
• senior team leaders
• call centre manager

24 Hazlett, Moorhead and Duffy



• quality development team
• managing director
• operations manager
• quality coaching manager
• quality assurance team managers
• quality executives
• quality control reporting team
• verification team
• validation team 
• various other managers. 

The most common role responsible for monitoring calls was the team leader (n= 5). In some call
centres, more than one person was responsible for monitoring calls.

4.1.5 Training for call agents
All managers in the call centres reported that they offer training to call agents. Most (95–100 per
cent) of this training is organised in house, with the remainder covered by the following means: 

• contracted in as consultancy (for customer service)
• through National Vocational Qualifications (NVQs)
• using external trainers
• at one call centre, using clients to deliver training. 

The personnel responsible for training included team managers or leaders and training managers,
supported by:

• training development manager
• client and operations manager
• training co-ordinator
• training officer
• training team
• operations team
• learning and development training manager
• learning and development training team
• operations team
• champions
• quality executives
• validation team 
• call centre manager
• managing director
• clients
• other managers. 

The training in all call centres included induction and then ongoing support as required. Induction
training usually included classroom-based learning, PowerPoint presentations, mock-ups and
seminars. The majority of call centres included the following in their induction training on: 

• business-specific issues
• products
• services
• systems
• customer services
• the organisation.

Trainees were then monitored before going live on telephones, and back-up support was available for
the first few weeks. The duration of formal induction training ranged from three hours to four weeks,
with monitoring for up to four months. Ongoing training included refresher training as required,
customer service training once a year for all staff, and updates on customers. The frequency of
ongoing training ranged from daily to once a year. 

The reported training needs of call agents were many and varied. Their responses indicated a need for
training on: 
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• products
• systems
• customer knowledge
• customer interaction (how to react to customers)
• tools to deal with all types of call
• dealing with problematic calls
• customer service.

For many respondents this was their first job, and these call agents needed:

• knowledge and understanding of call centre systems 
• guidance on following scripts
• encouragement to have faith in the script (according to one managing director)
• guidance on using their workstation properly, 
• product knowledge
• training on dealing appropriately with clients
• help in improving their attitude and work ethic poor
• advice on tone and volume of voice, enthusiasm, listening skills, voice projection and handling
• help to develop their career path
• confidence (the knowledge that what they say is correct). 

In addition, two managers reported that they conducted focus groups with call agents on the use of
headphones or to provide opportunity for them to express their concerns, which were successful for
both call agents and management.

4.1.6 Vocal care training
The majority of the managers interviewed reported that their call centres do not include vocal care in
their training; only three reported that they do, and these were small companies. One call centre
reported that at the recruitment stage they monitor the voice of applicants for clarity. At the call
centres that included vocal care training, this involved the following: 

• communication
• rate of speech
• tone of voice
• behaviour of voice
• highlighting important words in the script
• not shouting
• drinking water regularly
• seating position
• advice to see your GP if you have a voice problem 
• vocal warm-ups. 

One manager reported the following: ‘I don’t know how to deliver vocal care training. If I knew how,
I would deliver it’. Several other managers echoed this statement. 

All but one of the call centre managers interviewed stated that call agents should receive training on
vocal care and they reported numerous perceived benefits for both the organisation and the call
agent. The reported benefits for the organisation were: 

• improved customer service
• fulfilment of the organisation’s health, safety and wellbeing strategies
• more effective call handling
• more sales
• less absenteeism
• improved communication between customer and agent 
• improved business opportunities
• clear voice
• reduced sickness levels
• fulfilment of the duty of care
• slower staff turnover
• improved relationships in the workplace
• more standardised customer service. 
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The reported benefits for the call agents were: 

• clear voice
• more effective communication
• improved quality
• fewer complaints about calls
• lower likelihood of burnout
• reduced risk of throat and voice problems
• more effective call handling
• increased awareness of vocal health
• more sales
• less absenteeism
• improved customer experience
• better protection for the voice and vocal cords
• enhanced speed of calls
• improved general health awareness
• more standardised procedures. 

4.1.7 Sickness in call centres
The overall reported sickness level of call agents was low; the stated levels ranged from less than 1
per cent to 10 per cent, with an average of 5.0 per cent. This level was reported to vary among
contracts, call agents and seasons (with the months January–March registering the highest level). One
manager stated that throat problems are usually reported in winter months (January–March) but are
not regular. Another manager reported that one call agent had a sore throat and subsequently lost her
voice a few months ago. In another call centre, a call agent had throat problems at the time of the
interview.

The majority of call centres did not have a formal procedure if call agents complained of voice or
throat problems. When these issues occurred, the call agents were advised to contact their GP and/or
were given administrative tasks instead of using the telephones. In total, five managers (39 per cent)
reported that they had experience of call agents complaining of voice or throat problems.

4.1.8 Differences in size of company
In general, the size of company had a bearing on differences in policies and supervision. Managers in
large call centres (with more than 100 employees) tended to have more detailed health and safety
policies than small ones (with fewer than 50 employees). The larger companies also tended to have
staff specifically assigned to monitoring calls, training and quality. In smaller companies the call
centre manager or managing director was solely responsible for these issues. In one very large call
centre, approximately 5 per cent of training was consultancy-based.

4.1.9 Differences in the type of call centre and calls
From the four call centres that dealt mainly with sales, three managers reported setting targets for
both the quality and quantity of calls. Two call centres dealt with outbound calls only and both of
these centres had quality and quantity call targets.

4.1.10 Additional comments
One manager made an additional comment that managers need to look after their staff to reduce the
likelihood of sickness and thus reduce absenteeism.

4.2 Online survey – biopsychosocial questionnaire
In total 600 call agents completed the biopsychosocial questionnaire, but two of these questionnaires
contained unusual values and after seeking statistical advice these two were removed from the
analysis as they would influence the overall results. Therefore, 598 questionnaires were included in
the analysis. Because the questions were not compulsory, there were a different number of responses
for each question (see methods section for rationale). Overall, the response level for the questions was
high (ie n = 540–598) except for three questions:

• Have you partaken in any of the following today – smoking (number of cigarettes)? (n = 347)
• Have you partaken in any of the following today – eating food? If yes, give details including

amount of your last food consumed, eg one packet of crisps, Mars bar – average size (n = 410)
• Have you partaken in any of the following today – chatting to friends during breaks? If yes,

approximate number of minutes (n = 434).
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4.2.1 Demographics and sample characteristics
The 598 call agents represented 14 call centres throughout the UK and Ireland. The mean age of the
call agents (n = 586) was 26.5 years (SD 8.84 years; range 16–65 years). Of the 578 call agents that
answered the gender question, there were slightly more males (n = 306; 53 per cent) than females 
(n = 272; 47 per cent). Of all the 598 call agents, 43 per cent completed the questionnaire in the
morning (ie before 12.00), 44 per cent between 12.00 and 17.00, and 13 per cent between 17.00 and
22.58 (time generated by the server receiving completed questionnaires).  

4.2.2 Work-related environment issues
The mean reported time that respondents had worked in a call centre was 2 years 5 months (SD 2
years 10 months; range 3 weeks–19 years). The majority (78 per cent) were employed full time with
22 per cent working part time (n = 570). The call agents (n = 573) reported that the category that best
described their current contract was as follows: 

• sales: 12 per cent 
• customer service: 75 per cent
• information gathering: 2 per cent
• all of the above categories: 2 per cent
• other: 9 per cent. 

The duration of the shift during which the call agents (n = 550) completed the questionnaire ranged
from 2 hours 30 minutes to 16 hours, with an average shift of 7½–8 hours. The mean time already
spent on the shift at the time of completing the questionnaire was 3 hours 35 minutes, and the range
was from 0 minutes (start of shift) to 10 hours 30 minutes (n = 540). The call agents (n = 568)
reported expecting to take or have taken between zero to six or more breaks during the current shift
(0: 5 per cent; 1: 13 per cent; 2: 7 per cent; 3: 64 per cent; 4: 5 per cent; 5: 3 per cent; 6 or more: 3
per cent). The vast majority, 99.1 per cent (n = 344), of the call agents reported that they didn’t smoke
any cigarettes on the day of completing the survey, while 0.6 per cent smoked between 16 and 20
cigarettes, and 0.3 per cent more than 20 cigarettes. 

The call agents drank between none and four or more drinks (of water, coffee/tea, carbonated sugar
mineral drink (eg cola) or alcohol) during the day on which they completed the survey; see Table 7.
Of these drinks, water was the most frequently consumed.

Table 7
Fluid consumption
on the day the
survey was
completed
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Number of drinks consumed on the day of the survey

0 1 2 3 4+

Water (n = 561)
no. 200 131 107 59 64

% 35.7 23.4 19.1 10.5 11.4

Coffee or tea (n = 562)
no. 246 153 98 46 19

% 43.8 27.2 17.4 8.2 3.4

Carbonated sugar mineral
drinks (eg cola) (n = 567)

no. 376 127 47 11 6

% 66.3 22.4 8.3 1.9 1.1

Alcohol (n = 563)
no. 549 1 5 1 7

% 97.5 0.2 0.9 0.2 1.2

Of the 598 call agents, 414 (69 per cent) had eaten food before completing the questionnaire and 184
(31 per cent) had not. In total, 410 call agents answered the question regarding type of last meal, and
the main kinds of food consumed were classified under the following categories: 

• chocolate, sweets, nuts (9 per cent)
• crisps (12 per cent)
• fruit or vegetables (7 per cent)
• bread meal (34 per cent)
• main meal (12 per cent)



• soup-type food (3 per cent)
• take-away meal (10 per cent)
• cereal products (9 per cent)
• dairy products (1 per cent)
• nothing to eat (3 per cent). 

The mean time since last consuming fluids (n= 543) was 58 minutes (range 0 minutes–16 hours) and
food (n= 541) was 3 hours 22 minutes (range 0 minutes–24 hours). 

A majority of the call agents (77 per cent) reported that they chatted to their friends during the day of
the survey (n= 598). Of these, 434 call agents reported that they chatted on average 32 minutes with
a range from 1 minute to 8 hours. Over half of the call agents reported that their current sitting
posture was upright, other responses were legs-crossed, slumped, or other; see Figure 1. 

Figure 1
Sitting posture of
the call agents 
(n= 558)
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4.2.3 Sickness
The number of times the call agents reported having been off work on sick leave in the last six
months varied from none to five or more times; see Figure 2. 

The average numbers of days off work on sick leave during this time were (n= 543): 

• not applicable: 32 per cent
• 1–2 days: 44 per cent
• 3–7 days: 18 per cent
• 8–31 days: 4 per cent
• 32 days or more: 2 per cent. 

The number of times this sick leave was related to colds, throat infections or voice problems were 
(n=  545): 

• not applicable: 35 per cent
• none: 1 per cent
• once: 25 per cent
• twice: 14 per cent
• three or more times: 5 per cent. 

Of the 598 call agents, 153 (26 per cent) reported currently having a cold or throat infection. 

4.2.4 Training
The call agents rated the amount of training provision in their current workplace (n= 560) as: 



• very poor: 3 per cent
• poor: 9 per cent
• average: 33 per cent
• good: 39 per cent
• excellent: 16 per cent

and the quality of training provision (n= 557) as: 

• very poor: 3 per cent
• poor: 9 per cent
• average: 30 per cent
• good: 39 per cent
• excellent: 19 per cent. 

In total, 90 (15 per cent) call agents reported that they had received vocal training at work. In
addition, 51 (9 per cent) call agents reported that they had received vocal training outside work, eg
personal voice coaching.

4.2.5 Social activities 
The call agents reported that they participated in a range of social activities outside work that could
affect their voice during the previous week, eg singing, shouting, smoking, drinking a lot of caffeine
(more than six cups per day), socialising in bars, weightlifting and drinking alcohol. The reported
frequencies of participation in these social activities are shown in Table 8. The activities the call
agents reported participating in the most were singing (58 per cent), smoking (54 per cent), socialising
in bars (47 per cent), weight-lifting (45 per cent), and drinking alcohol (40 per cent). Of the seven
social activities listed in the question, the call agents reported participating in a mean of three each.

4.2.6 Voice use and characteristics
The call agents’ reported voice use is shown in Table 9. The call agents reported experiencing a wide
range of the vocal uses listed in the question. The most reported kinds of voice misuse were:

• having difficulty talking against background noise (60 per cent)
• coughing or clearing the throat (43 per cent)
• voice sounding creaky and dry (43 per cent)
• when talking on the telephone, people fail to hear me (41 per cent)
• speaking on the telephone is an effort or tiring (38 per cent). 

Overall, 25 per cent of the call agents reported voice misuse characteristics. The average number of
reported voice misuse characteristics by the call agents was six. The epidemiological data showed that
the prevalence rate was 25 per cent for voice misuse.
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Table 8
Frequency with
which respondents
participated in
social activities
outside work in
the previous week

Table 9
Voice use and
characteristics
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Social activity
Frequency

Never Rarely Sometimes Often Very often

Singing (n = 557)
no. 121 114 165 101 56

% 22 20 30 18 10

Shouting (n = 549)
no. 349 72 67 38 23

% 64 13 12 7 4

Smoking (n = 555)
no. 142 115 137 92 69

% 25 21 25 17 12

Excessive caffeine (more than
six cups per day) (n = 553)

no. 317 98 54 32 52

% 57 18 10 6 9

Socialising in bars (n = 557)
no. 246 48 71 56 136

% 44 9 13 10 24

Weightlifting (n = 554)
no. 184 123 150 54 43

% 33 22 27 10 8

Drinking alcohol (n = 553)
no. 231 99 112 54 57

% 42 18 20 10 10

Voice-related question
Frequency

Never Rarely Sometimes Often Very often

Have you received any training
on vocal expression and
effectiveness in telephone
communication? (n = 548)

no. 457 49 31 7 4

% 83 9 6 1 1

Have you received information
on voice care for telephone
communication? (n = 549)

no. 400 89 44 13 3

% 73 16 8 2 1

Have you ever sought medical
help for your voice? (n = 549)

no. 404 75 40 22 8

% 73 14 7 4 2

Have you ever been diagnosed
with a voice disorder?
(n = 549)

no. 436 55 43 8 7

% 79 10 8 2 1

Is it difficult to keep your voice
going at the end of a shift?
(n = 548)

no. 408 59 54 20 7

% 74 11 10 4 1

Do you have difficulty
attracting attention? (n = 547)

no. 400 74 51 14 8

% 73 13 9 3 2

Do you have throat problems
while singing? (n = 550)

no. 219 160 112 36 23

% 40 29 20 7 4

When you’re talking on the
telephone, do people fail to
hear you? (n = 552)

no. 197 127 147 58 23

% 36 23 27 10 4



Table 9
continued
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Voice-related question
Frequency

Never Rarely Sometimes Often Very often

Do you lose your voice?
(n = 551)

no. 219 145 123 37 27

% 40 26 22 7 5

Do you have a weak voice?
(n = 551)

no. 316 126 73 24 12

% 57 23 13 5 2

Do you find speaking on the
telephone an effort or tiring?
(n = 551)

no. 223 116 142 41 29

% 41 21 26 7 5

Do you have difficulty talking
against background noise?
(n = 551)

no. 120 102 180 100 49

% 22 18 33 18 9

Are you unable to shout or
raise your voice? (n = 548)

no. 313 111 95 19 10

% 57 20 17 4 2

Does the sound of your voice
vary throughout the day?
(n = 551)

no. 286 114 115 21 15

% 52 20 21 4 3

Does your voice sound creaky
and dry? (n = 547)

no. 185 124 152 56 30

% 34 23 28 10 5

Does your voice ‘give out’ in
the middle of speaking?
(n = 550)

no. 382 83 59 15 11

% 69 15 11 3 2

Do you cough or clear your
throat? (n = 552)

no. 204 109 135 61 43

% 37 20 24 11 8

Does it feel as if there is
something stuck in your
throat? (n = 550)

no. 252 106 122 46 24

% 46 19 22 8 5

Do you have swollen glands?
(n = 551)

no. 357 107 58 20 9

% 65 19 10 4 2

Do you have a lot of phlegm in
your throat? (n = 553)

no. 291 137 92 22 11

% 52 25 17 4 2

Do you have a blocked nose?
(n = 551)

no. 245 140 117 34 15

% 45 25 21 6 3

Do you often get throat
infections? (n = 552)

no. 375 79 63 24 11

% 68 14 12 4 2

Do you feel miserable or
depressed with your voice?
(n = 554)

no. 329 112 87 18 8

% 59 20 16 3 2

Are you embarrassed by your
voice? (n = 553)

no. 282 82 115 50 24

% 51 15 21 9 4



4.2.7 Voice symptoms
The call agents reported experiencing a range of voice symptoms, as outlined in Table 10. The most
reported voice symptom was hoarseness (66 per cent), followed by loss of pitch range (45 per cent),
and a lowering of voice pitch (38 per cent). In total, 25 per cent of the call agents reported voice
symptoms. The average number of symptoms reported by the call agents was four. Thus the
prevalence rate was 25 per cent for reported voice symptoms by call agents. 

The call agents that reported the highest voice misuse also reported the most voice symptoms.

Table 9
continued

Table 10
Voice symptoms
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Voice symptom
Frequency

Never Rarely Sometimes Often Very often

Hoarseness (n = 548)
no. 89 101 182 103 73

% 16 18 33 19 14

Volume disturbance (trouble
speaking loudly) (n = 550)

no. 373 81 65 21 10

% 68 14 12 4 2

Voice is lower in pitch
(n = 548)

no. 197 142 142 45 22

% 36 26 26 8 4

Loss of pitch range (highest to
lowest note) (n = 550)

no. 170 131 158 61 30

% 31 24 29 11 5

Loss of volume (n = 549)
no. 314 107 77 35 16

% 57 20 14 6 3

Breathiness (air escaping as 
you talk) (n = 548)

no. 338 117 62 21 10

% 62 21 11 4 2

Increased effort to talk
(n = 546)

no. 350 100 63 22 11

% 64 18 12 4 2

Tendency to lose voice at the
end of a sentence (n = 545)

no. 318 123 76 16 12

% 58 23 14 3 2

Tendency to lose voice in the
middle of a sentence (n = 550)

no. 368 110 50 14 8

% 67 20 9 2 2

Voice-related question
Frequency

Never Rarely Sometimes Often Very often

Does your voice make you feel
stressed or nervous? (n = 552)

no. 483 30 22 9 8

% 88 5 4 2 1

Does your voice put a strain on
communicating on the
telephone? (n = 553)

no. 426 47 59 11 10

% 77 8 11 2 2

Do people seem irritated by
your voice? (n = 556)

no. 378 62 62 35 19

% 68 11 11 6 4

Does your voice make you feel
incompetent? (n = 557)

no. 301 97 99 41 19

% 54 17 18 7 4



4.2.8 Vocal impact
The reported vocal impact on the call agents is summarised in Table 11. The most reported statement
was ‘My voice problem upsets me’ (31 per cent). The next most reported statement was ‘My voice
makes me feel less able to do my job’ (14 per cent). Overall, 10 per cent of the call agents reported
that their voice had an impact on them. On average, each call agent reported agreeing with one vocal
impact statement. The epidemiological study showed that the prevalence rate was 10 per cent for
vocal impact as reported by call agents.

Overall, 28 per cent of the call agents reported voice misuse, voice-related symptoms and vocal
impact. 

Of the 598 call agents, 20 per cent indicated that they would like further information or training to
improve their vocal performance at work. An information leaflet was sent to those call agents who
asked for one and provided contact details.

4.2.9 Correlations

Demographics
A number of Pearson correlations were found between age, gender, organisation, length of tenure
working in a call centre, whether working full or part time, type of contract, time already spent in
current shift, and whether diagnosed with a voice disorder, and the questions (items) in the
biopsychosocial questionnaire – see Tables 12–19.
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continued
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Voice symptom
Frequency

Never Rarely Sometimes Often Very often

Voice ‘breaks’ during speaking
(n = 550)

no. 332 118 69 22 9

% 60 21 13 4 2

Vocal fatigue (voice tires or
changes quality afte speaking
for a short time) (n = 547)

no. 314 104 93 26 10

% 57 19 17 5 2

Shortness of breath while
speaking (n = 548)

no. 323 115 84 21 5

% 59 21 15 4 1

Pain in the throat or neck
(n = 550)

no. 324 123 86 11 6

% 59 22 16 2 1

Dryness in the throat (n = 550)
no. 323 129 74 13 11

% 59 23 14 2 2

Sore throat (n = 548)
no. 297 150 68 21 12

% 54 27 13 4 2

Burning sensation in throat
(n = 548)

no. 250 148 108 29 13

% 46 27 20 5 2

Feeling thirsty (n = 549)
no. 308 138 77 13 13

% 56 26 14 2 2



Table 11
Vocal impact
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Vocal impact
Frequency

Never Rarely Sometimes Often Very often

My voice makes it difficult for
people to hear me (n = 544)

no. 474 32 25 9 4

% 87 6 4 2 1

People have difficulty
understanding me in a noisy
room (n = 543)

no. 485 34 14 4 6

% 89 6 3 1 1

People ask ‘What’s wrong with
your voice?’ (n = 545)

no. 500 24 16 3 2

% 91 4 3 1 1

I feel as though I have to strain
to produce voice (n = 546)

no. 480 35 15 10 6

% 88 6 3 2 1

My voice difficulties restrict 
my personal and social life
(n = 546)

no. 403 78 48 10 7

% 74 14 9 2 1

The clarity of my voice is
unpredictable (n = 541)

no. 473 42 17 3 6

% 87 8 3 1 1

I feel left out of conversation
because of my voice (n = 547)

no. 419 77 36 8 7

% 76 14 7 2 1

My voice problem causes me 
to lose income (n = 546)

no. 467 54 17 4 4

% 85 10 3 1 1

My voice problem upsets me
(n = 546)

no. 251 128 113 38 16

% 46 23 21 7 3

My voice makes me feel less
able to do my job (n = 546)

no. 345 125 55 13 8

% 63 23 10 2 2



Table 12
Correlations: age
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p value Direction

Gender 0.022 +

Approximately how long have you been doing call centre work? 0.000 +

Select one of the following categories that best describes your current contract: 
sales; customer service; information gathering; other

0.041 +

Have you partaken in any of the following today: drinking coffee/tea? 0.000 +

Have you partaken in any of the following today: drinking carbonated sugar mineral
drinks, eg cola?

0.003 –

Have you partaken in any of the following today: chatting to friends? 0.003 –

Have you partaken in any of the following today: chatting to friends, if yes,
approximate number of minutes?

0.000 –

What is your current sitting posture? 0.002 –

How many times have you been off work on sick leave in the last six months? 0.000 –

Has this sick leave been related to colds, throat infections or voice problems? 0.001 –

Please rate the amount of training provision in your current workplace 0.019 +

Does the training provided in your current work include vocal training? 0.019 –

Singing 0.000 –

Shouting 0.000 –

Smoking 0.000 –

Socialising in bars 0.018 –

Weightlifting 0.000 –

Drinking alcohol 0.000 –

Do you have a weak voice? 0.024 –

Do you have difficulty talking against background noise? 0.041 –

Are you unable to shout or raise your voice? 0.049 +

Does it feel as if there is something stuck in your throat? 0.031 –

Do you often get throat infections? 0.049 –

Hoarseness 0.000 –

Voice is lower in pitch 0.008 –

Loss of pitch range (highest to lowest note) 0.032 –

Loss of volume 0.015 –

I feel as though I have to strain to produce voice 0.042 +

My voice problem upsets me 0.020 –



Table 13
Correlations:
gender
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p value Direction

Age 0.022 +

Which organisation do you work for? 0.000 –

Do you work full-time or part-time? 0.000 –

Duration of shift 0.000 –

How many total breaks are you expecting to take or have taken during this shift? 0.008 –

Have you partaken in any of the following today: drinking water? 0.005 –

Have you partaken in any of the following today: drinking coffee/tea? 0.025 +

Have you partaken in any of the following today: drinking carbonated sugar mineral
drinks, eg cola?

0.000 –

Have you partaken in any of the following today: eating food? If yes, give details
including amount of your last food consumed

0.025 –

What is your current sitting posture? 0.000 –

Do you currently have a cold or throat infection? 0.030 +

Please rate the amount of training provision in your current workplace 0.021 +

Please rate the quality of training provision in your current workplace 0.004 +

Shouting 0.000 –

Weight-lifting 0.001 –

Do you have throat problems while singing? 0.000 +

Do you have a weak voice? 0.000 +

Are you unable to shout or raise your voice? 0.006 +

Do you cough or clear your throat? 0.027 +

Do you have swollen glands? 0.001 +

Do you have a lot of phlegm in your throat? 0.000 +

Are you embarrassed by your voice? 0.023 +

Does your voice put a strain on communicating on the phone? 0.005 +

Volume disturbance (trouble speaking loudly) 0.001 +

Voice is lower in pitch 0.000 +

Loss of pitch range (highest to lowest note) 0.000 +

Loss of volume 0.001 +

Breathiness (air escaping as you talk) 0.000 +

Increased effort to talk 0.024 +

Tendency to lose voice in the middle of a sentence 0.001 +

Voice ‘breaks’ during speaking 0.001 +

Pain in the throat or neck 0.015 +

Burning sensation in throat 0.000 +

Feeling thirsty 0.019 +

My voice problem causes me to lose income 0.040 +



Table 14
Correlations:
organisation
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p value Direction

Gender 0.000 –

How many total breaks are you expecting to take or have taken during this shift? 0.003 +

Have you partaken in any of the following today: drinking carbonated sugar mineral
drinks, eg cola?

0.024 +

How many times have you been off work on sick leave in the last six months? 0.000 +

What was the average number of days off work on sick leave during this time? 0.000 +

Has this sick leave been related to colds, throat infections or voice problems? 0.000 +

Please rate the amount of training provision in your current workplace 0.000 –

Please rate the quality of training provision in your current workplace 0.000 –

Singing 0.023 +

Weightlifting 0.000 +

Drinking alcohol 0.002 –

Do you find speaking on the telephone an effort or tiring? 0.011 +

Do you have difficulty talking against background noise? 0.000 +

Are you unable to shout or raise your voice? 0.015 +

Does the sound of your voice vary throughout the day? 0.012 +

Do you cough or clear your throat? 0.001 +

Do you have a blocked nose? 0.021 –

Do you often get throat infections? 0.000 –

Does your voice make you feel stressed or nervous? 0.000 –

Does your voice put a strain on communicating on the phone? 0.032 –

Do people seem irritated by your voice? 0.000 –

Does your voice make you feel incompetent? 0.001 –

Feeling thirsty 0.007 –



Table 15
Correlations:
duration of
working in a call
centre
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p value Direction

Age 0.000 +

Do you work full-time or part-time? 0.034 +

Select one of the following categories that best describes your current contract:
sales; customer service; information gathering; other

0.000 +

Have you partaken in any of the following today: drinking coffee/tea? 0.000 +

Have you partaken in any of the following today: eating food? If yes, give details
including amount of your last food consumed

0.009 +

What is your current sitting posture? 0.006 –

How many times have you been off work on sick leave in the last six months? 0.000 –

Shouting 0.031 –

Smoking 0.000 –

Weight-lifting 0.001 –

Drinking alcohol 0.013 –

Have you received any training on vocal expression and effectiveness in telephone
communication?

0.040 –

Is it difficult to keep your voice going near the end of your shift? 0.020 –

Do you cough or clear your throat? 0.025 –

Does it feel as if there is something stuck in your throat? 0.004 –

Do you have a blocked nose? 0.001 –

Do you often get throat infections? 0.009 –

Are you embarrassed by your voice? 0.008 –

Hoarseness 0.000 –

Voice is lower in pitch 0.043 –

Loss of pitch range 0.018 –

Vocal fatigue (voice tires or changes quality after speaking for a short time) 0.043 –

Feeling thirsty 0.025 –

My voice problem upsets me 0.000 –

My voice makes me feel less able to do the job 0.006 –



Table 16
Correlations:
working full- or
part-time

Table 17
Correlations: type
of contract (eg
sales, customer
service,
information
gathering)
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p value Direction

Gender 0.000 –

Approximately how long have you been doing call centre work? 0.034 +

Duration of shift 0.000 +

Time already spent in current shift 0.000 +

How many total breaks are you expecting to take or have taken during this shift? 0.000 +

Smoking 0.013 +

Socialising in bars 0.009 +

Drinking alcohol 0.003 –

p value Direction

Approximately how long have you been doing call centre work? 0.000 +

Time already spent in current shift 0.013 +

Have you partaken in any of the following today: drinking coffee/tea? 0.046 +

Do you have throat problems while singing? 0.026 +



Table 18
Correlations: time
already spent in
current shift
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p value Direction

Do you work full-time or part-time? 0.000 +

Select one of the following categories that best describes your current contract:
sales; customer service; information gathering; other

0.013 +

Duration of shift 0.000 +

How many total breaks are you expecting to take or have taken during this shift? 0.003 +

Have you partaken in any of the following today: smoking? If yes, how many? 0.022 +

Have you partaken in any of the following today: water? If yes, amount? 0.000 +

Have you partaken in any of the following today: drinking coffee/tea? 
If yes, amount?

0.002 +

Have you partaken in any of the following today: drinking carbonated sugar 
mineral drinks, eg cola? If yes, amount?

0.000 +

Have you partaken in any of the following today: eating food? 0.000 +

Have you partaken in any of the following today: eating food? If yes, give details
including amount of your last food consumed

0.001 +

Have you partaken in any of the following today: chatting to friends? 0.005 +

Have you partaken in any of the following today: chatting to friends? If yes,
approximate number of minutes

0.001 +

How long ago did you last drink something (minutes)? 0.013 –

How long ago did you last eat something (minutes)? 0.000 –

Shouting 0.024 –

Do you lose your voice? 0.022 –

Do you find speaking on the telephone an effort or tiring? 0.019 –

Do you have difficulty talking against background noise? 0.014 –

Does the sound of your voice vary throughout the day? 0.022 –

Do you have a blocked nose? 0.015 –

I feel left out of conversation because of my voice 0.011 –



Table 19
Correlations:
diagnosed with a
voice problem
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p value Direction

What was the average number of days off work on sick leave during this time? 0.014 +

How many times has this sick leave been related to colds, throat infections or voice
problems?

0.000 +

Do you currently have a cold or throat infection? 0.000 +

Please rate the quality of training provision in your current workplace 0.001 –

Singing 0.030 +

Excessive caffeine (more than six cups per day) 0.048 +

Socialising in bars 0.035 +

Have you received any training on vocal expression and effectiveness in telephone
communication? 

0.000 +

Have you received information on voice care for telephone communication? 0.000 +

Have you ever sought medical help for your voice? 0.000 +

Is it difficult to keep your voice going near the end of your shift? 0.000 +

Do you have difficulty attracting attention? 0.000 +

Do you have throat problems while singing? 0.000 +

When talking on the telephone, do people fail to hear you? 0.000 +

Do you lose your voice? 0.000 +

Do you have a weak voice? 0.000 +

Do you find speaking on the telephone an effort or tiring? 0.000 +

Do you have difficulty talking against background noise? 0.000 +

Are you unable to shout or raise your voice? 0.000 +

Does the sound of your voice vary throughout the day? 0.000 +

Does your voice sound creaky and dry? 0.000 +

Does your voice ‘give out’ in the middle of speaking? 0.000 +

Do you cough or clear your throat? 0.000 +

Does it feel as if there is something stuck in your throat? 0.000 +

Do you have swollen glands? 0.000 +

Do you have a lot of phlegm in your throat? 0.000 +

Do you have a blocked nose? 0.000 +

Do you often get throat infections? 0.000 +

Do you feel miserable or depressed with your voice? 0.000 +

Are you embarrassed by your voice? 0.000 +

Does your voice make you feel stressed or nervous? 0.000 +

Does your voice put a strain on communicating on the telephone? 0.000 +

Hoarseness 0.000 +

Volume disturbance (trouble speaking loudly) 0.000 +



Items for constructs
Pearson correlations were conducted on the items in the questionnaire. The correlations between the
following items are shown in Table 20: 

• feels as if there is something stuck in your throat (Stuck)
• pain in the throat or neck (Pain)
• dryness in throat (Dryness)
• sore throat (Sore)
• burning sensation in throat (Burning)
• feeling thirsty (Thirst).

All the correlations between these items were significant (p= 0.000).

Table 19
continued
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p value Direction

Voice is lower in pitch 0.000 +

Loss of pitch range (highest to lowest note) 0.000 +

Loss of volume 0.000 +

Breathiness (air escaping as you talk) 0.000 +

Increased effort to talk 0.000 +

Tendency to lose voice at the end of a sentence 0.000 +

Tendency to lose voice in the middle of a sentence 0.000 +

Voice ‘breaks’ during speaking 0.000 +

Vocal fatigue (voice tires or changes quality after speaking for a short time) 0.000 +

Shortness of breath while speaking 0.000 +

Pain in the throat or neck 0.000 +

Dryness in throat 0.000 +

Sore throat 0.000 +

Burning sensation in throat 0.000 +

Feeling thirsty 0.000 +

My voice makes it difficult for people to hear me 0.000 +

People have difficulty understanding me in a noisy room 0.000 +

People ask ‘What's wrong with your voice?’ 0.000 +

I feel as though I have to strain to produce voice 0.000 +

My voice difficulties restrict my personal and social life 0.000 +

The clarity of my voice is unpredictable 0.000 +

I feel left out of conversation because of my voice 0.000 +

My voice problem causes me to lose income 0.000 +

My voice problem upsets me 0.000 +

My voice makes me feel less able to do my job 0.000 +



The correlations were all significant between the following eight items: 

• do you have a weak voice? (Weak)
• does your voice sound creaky and dry? (Dry)
• hoarseness (Hoarse)
• volume disturbance – trouble speaking loudly (Disturb)
• voice is lower in pitch (Pitch low)
• loss of pitch range – highest to lowest note (Pitch range)
• loss of volume (Volume)
• breathiness – air escaping as you talk (Breath). 

These correlations are displayed in Table 21.

Table 20
Pearson
correlations

Table 21
Pearson
correlations
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Struck Pain Dryness Sore Burning Thirst

Struck 1 0.489* 0.435* 0.449* 0.408* 0.415*

Pain 0.489* 1 0.712* 0.634* 0.560* 0.562*

Dryness 0.435* 0.712* 1 0.625* 0.473* 0.562*

Sore 0.449* 0.634* 0.625* 1 0.482* 0.593*

Burning 0.408* 0.560* 0.473* 0.482* 1 0.450*

Thirst 0.415* 0.562* 0.562* 0.593* 0.450* 1

Weak Dry Hoarse Disturb
Pitch 
low

Pitch
range

Volume Breath

Weak 1 0.315* 0.290* 0.500* 0.554* 0.425* 0.494* 0.321*

Dry 0.315* 1 0.365* 0.349* 0.397* 0.441* 0.414* 0.431*

Hoarse 0.290* 0.365* 1 0.404* 0.528* 0.641* 0.455* 0.361*

Disturb 0.500* 0.349* 0.404* 1 0.679* 0.552* 0.667* 0.480*

Pitch low 0.554* 0.397* 0.528* 0.679* 1 0.717* 0.672* 0.453*

Pitch range 0.425* 0.441* 0.641* 0.552* 0.717* 1 0.646* 0.519*

Volume 0.494* 0.414* 0.455* 0.667* 0.672* 0.646* 1 0.573*

Breath 0.321* 0.431* 0.361* 0.480* 0.453* 0.519* 0.573* 1

* Correlation is significant at the 0.01 level (two-tailed)

Correlations for the following six items were all significant:

• have you ever sought medical help for your voice? (Help)
• have you ever been diagnosed with a voice disorder? (Diagnosed)
• do you have swollen glands? (Glands)
• do you have a lot of phlegm in your throat? (Phlegm)
• do you have a blocked nose? (Nose)
• do you often get throat infections? (Infections).

For more detail, see Table 22.

* Correlation is significant at the 0.01 level (two-tailed)



Correlations were calculated for the following 17 items: 

• is it difficult to keep your voice going near the end of your shift? (Voice going)
• do you have difficulty attracting attention? (Attention)
• do you have throat problems while singing? (Singing)
• when talking on the phone, do people fail to hear you? (Phone)
• do you lose your voice? (Lose voice)
• do you find speaking on the telephone an effort or tiring? (Tiring)
• do you have difficulty talking against background noise? (Back noise)
• are you unable to shout or raise your voice? (Shout)
• does the sound of your voice vary throughout the day? (Sound)
• does your voice ‘give out’ in the middle of speaking? (Give out)
• do you cough or clear your throat? (Cough)
• increased effort to talk (Effort)
• tendency to lose voice at the end of a sentence (Lose end)
• tendency to lose voice in the middle of a sentence (Lose middle)
• voice ‘breaks’ during speaking (Voice breaks) 
• vocal fatigue – voice tires or changes quality after speaking for a short time (Fatigue)
• shortness of breath while speaking (Shortness). 

Table 23 shows that all of these correlations were significant.

Table 22
Pearson
correlations
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Help Diagnosed Glands Phlegm Nose Infections

Help 1 0.710* 0.420* 0.423* 0.399* 0.290*

Diagnosed 0.710* 1 0.360* 0.349* 0.332* 0.217*

Glands 0.420* 0.360* 1 0.460* 0.438* 0.386*

Phlegm 0.423* 0.349* 0.460* 1 0.382* 0.276*

Nose 0.399* 0.332* 0.438* 0.382* 1 0.369*

Infections 0.290* 0.217* 0.386* 0.276* 0.369* 1

* Correlation is significant at the 0.01 level (two-tailed)



Table 24 shows significant correlations for the following five items: 

• my voice makes it difficult for people to hear me (Hear)
• people have difficulty understanding me in a noisy room (Noisy)
• my voice difficulties restrict my personal and social life (Social)
• my voice problem causes me to lose income (Income)
• my voice makes me feel less able to do the job (Job).

Table 23
Pearson
correlations

Table 24
Pearson
correlations
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* Correlation is significant at the 0.01 level (two-tailed)

Hear Noisy Social Income Job

Hear 1 0.770* 0.610* 0.611* 0.505*

Noisy 0.770* 1 0.571* 0.593* 0.427*

Social 0.610* 0.571* 1 0.576* 0.618*

Income 0.611* 0.593* 0.576* 1 0.455*

Job 0.505* 0.427* 0.618* 0.455* 1

* Correlation is significant at the 0.01 level (two-tailed)



Correlations for the following four items were calculated: 

• do you feel miserable or depressed with your voice? (Depressed)
• are you embarrassed by your voice? (Embarrassed)
• I feel left out of conversation because of my voice (Conversation)
• my voice problem upsets me (Upsets). 

All of these correlations were significant – see Table 25.

Table 23
continued
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* Correlation is significant at the 0.01 level (two-tailed)

Depressed Embarrassed Conversation Upsets

Depressed 1 0.398* 0.413* 0.442*

Embarrassed 0.398* 1 0.408* 0.360*

Conversation 0.413* 0.408* 1 0.531*

Upsets 0.442* 0.360* 0.531* 1

Table 25
Pearson
correlations



4.2.10 Measurement models
Before investigating the structural relationships, six measurement models were developed: 

• sensation
• acoustics
• medical advice and medical conditions
• mechanical
• functional
• emotional. 

The measurement model for the ‘sensation’ latent construct is displayed in Figure 3. This
measurement model has six observed items with factor loadings (0.78–0.86) from the latent construct
‘sensation’ to these six items: 

• does it feel as if there is something stuck in your throat? (Stuck)
• pain in the throat or neck (Pain)
• dryness in throat (Dryness)
• sore throat (Sore)
• burning sensation in throat (Burning)
• feeling thirsty (Thirst). 

Although the chi-square test gave a non-significant result (χ2 = 11.73; p = 0.110), the RMSEA is
0.035. Therefore as the RMSEA is less than 0.080,46 this model is an appropriate description of the
data. There were correlated residuals between Pain and Sore (–0.06) and between Pain and Thirst
(–0.07). 
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χ2 = 11.73; df = 7; p= 0.10980; RMSEA = 0.035

Figure 3
Measurement
model for the
sensation construct

The measurement model for ‘acoustics’ (Figure 4) consisted of eight items: 

• do you have a weak voice? (Weak)
• does your voice sound creaky and dry? (Dry)
• hoarseness (Hoarse)
• volume disturbance – trouble speaking loudly (Disturb)
• voice is lower in pitch (Pitch low)
• loss of pitch range – highest to lowest note (Pitch range)
• loss of volume (Volume)
• breathiness – air escaping as you talk (Breath). 

The factor loadings from the latent construct ‘acoustics’ to the items ranged from 0.65 to 0.93. The
chi-square is significant (χ2 = 51.23 and p = 0.000) and the RMSEA of 0.066 is within the acceptable
threshold, so the model is considered to be an appropriate representation of the data. There were five
correlated residuals in this model:

• Dry and Pitch low, –0.07
• Hoarse and Pitch range, 0.15
• Disturb and Pitch range, –0.02



• Pitch low and Volume, –0.08
• Pitch low and Breath, –0.11. 

All the parameter estimates were also significant. 

Figure 4
Measurement
model for the
acoustics construct

Figure 5
Measurement
model for the
medical advice and
medical conditions
constructs
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The measurement model for ‘medical advice and medical conditions’ is shown in Figure 5. The item
loadings for this construct were: 

• medical advice:
• have you ever sought medical help for your voice? (Help) 
• have you ever been diagnosed with a voice disorder? (Diagnosed). 

• medical conditions:
• do you have swollen glands? (Glands)
• do you have a lot of phlegm in your throat? (Phlegm)
• do you have a blocked nose? (Nose)
• do you often get throat infections? (Infections). 

The factor loadings from the latent construct ‘medical advice’ to the first two items were 0.83 and
0.91, while those from the latent construct ‘medical conditions’ to its four items ranged from 0.59 to
0.77. There is a positive correlation between the two constructs ‘medical advice’ and ‘medical
conditions’ of 0.75. The chi-square is non-significant (χ2 = 13.64 and p = 0.092) but the RMSEA is
0.036. Therefore, as the RMSEA is less than 0.080,46 this model is appropriate for the data. There are
no correlated residuals in this measurement model and all parameter estimates were significant.



The measurement model for the ‘mechanical’ construct is displayed in Figure 6. This model has 17
items: 

• is it difficult to keep your voice going near the end of your shift? (Voice going)
• do you have difficulty attracting attention? (Attention)
• do you have throat problems while singing? (Singing)
• when talking on the phone, do people fail to hear you? (Phone)
• do you lose your voice? (Lose voice)
• do you find speaking on the telephone an effort or tiring? (Tiring)
• do you have difficulty talking against background noise? (Back noise)
• are you unable to shout or raise your voice? (Shout)
• does the sound of your voice vary throughout the day? (Sound)
• does your voice ‘give out’ in the middle of speaking? (Give out)
• do you cough or clear your throat? (Cough)
• increased effort to talk (Effort)
• tendency to lose voice at the end of a sentence (Lose end)
• tendency to lose voice in the middle of a sentence (Lose middle)
• voice ‘breaks’ during speaking (Voice breaks) 
• vocal fatigue – voice tires or changes quality after speaking for a short time (Fatigue)
• shortness of breath while speaking (Shortness). 

The factor loadings from the latent construct ‘mechanical’ to these 17 items ranged from 0.52 to 0.96
and all were significant. There are 13 correlated residuals in this measurement model: 

• Voice going and Attention, 0.26
• Singing and Phone, 0.28
• Singing and Lose voice, 0.20
• Phone and Lose voice, 0.49
• Tiring and Back noise, 0.47
• Back noise and Cough, 0.16
• Shout and Sound, 0.13
• Effort and Fatigue, 0.12
• Lose end and Lose middle, 0.11
• Lose middle and Voice break, 0.19
• Voice break and Fatigue, 0.07
• Voice break and Shortness, 0.06
• Fatigue and Shortness, 0.12. 

The chi-square is significant (χ2 = 348.98; p= 0.000) and RMSEA is 0.065, so this model is considered
an appropriate representation of the data.

The measurement model for the ‘functional’ latent construct is shown in Figure 7. The ‘functional’
construct has five observed items: 

• my voice makes it difficult for people to hear me (Hear)
• people have difficulty understanding me in a noisy room (Noisy)
• my voice difficulties restrict my personal and social life (Social)
• my voice problem causes me to lose income (Income)
• my voice makes me feel less able to do the job (Job). 

The factor loadings from the ‘functional’ construct to the five items ranged from 0.54 to 0.70. There
are two correlated residuals (Hear and Noisy, 0.07; Social and Job, 0.10). Although the chi-square
was not significant (χ2 = 6.52; p= 0.089), the RMSEA was 0.046, ie less than 0.08,46 and thus this
model is an appropriate description of the data. All parameter estimates were significant.

The sixth and final measurement model is for the ‘emotional’ construct – see Figure 4.8. This has four
items: 

• do you feel miserable or depressed with your voice? (Depressed)
• are you embarrassed by your voice? (Embarrassed)
• I feel left out of conversation because of my voice (Conversation)
• my voice problem upsets me (Upsets). 
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The factor loadings from the ‘emotional’ construct to the four items ranged from 0.66 to 0.79. There
is only one correlated residual in this model (Depressed and Conversation, –0.11). As for the
functional construct, the chi-square for the emotional construct was non-significant (χ2 = 1.70; 
p = 0.192) but the RMSEA was 0.035, ie less than 0.08,46 and thus this model is appropriate for the
data. All factor loadings were significant.

Figure 6
Measurement
model for the
mechanical
construct

Figure 7
Measurement
model for the
functional
construct
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4.2.11 Structural Equation Modelling (SEM)
Structural Equation Modelling (SEM) builds on and explores the relationships among the
measurement models. The SEM for the constructs ‘emotional’ and ‘functional’ for the latent variable
‘psychosocial health’ and its relationship to ‘physiological voice production’ with its constructs,
‘mechanical’, ‘acoustics’ and ‘sensations’ is shown in Figure 9. The interpretation of the fit indices is
the same as for the measurement models: in other words, this model is an appropriate description of
the data (χ2 = 9.51; p = 0.023; RMSEA = 0.060). The parameter estimates between the latent constructs
in Figure 9 and subsequent models are standardised estimates. The relationship between ‘psychosocial
health’ and ‘physiological voice production’ is statistically significant (χ2 = 0.84; p < 0.01).

Figure 8
Measurement
model for the
emotional
construct

Figure 9
SEM – Psychosocial
health and
physiological voice
production
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χ2 = 1.70; df = 1; p= 0.19247; RMSEA = 0.035

Figure 10 shows ‘physiological voice production’ regressed on ‘medical health’, with the latter
comprising ‘medical conditions’ and ‘medical advice’. This model is also an appropriate description of
the data, as demonstrated by the fit statistics (χ2 = 7.27; p = 0.064; RMSEA = 0.049). Therefore
‘medical health’ is significantly related to ‘physiological voice production’ (χ2 = 0.93; p < 0.01).

Figure 11 displays the final overall SEM for this dataset. This SEM shows ‘medical health’ and
‘psychosocial health’ regressed on ‘physiological voice production’, together with ‘physiological voice
production’ regressed on a series of covariates. These covariates were included in an attempt to
explore or explain the heterogeneity in ‘physiological voice production’. The fit indices for this
statistical model were: χ2 = 157.45; df = 71; p= 0.000; RMSEA = 0.045. Thus this model was
considered an appropriate description of the data.  

All the parameter estimates relating to the structural relations detailed in Figure 11 were statistically
significant. It is clear that ‘physiological voice production’ is a statistically significant predictor of

χ2 = 9.51; df = 3; p= 0.02321; RMSEA = 0.060
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‘psychosocial health’ and of ‘medical health’. In addition, four of the covariates relating to
‘physiological voice production’ were statistically significant. The statistically significant covariates
were ‘gender’, ‘times off on sick leave’, ‘vocal training’ and ‘duration of employment’. This means
that:

• women were at a higher risk than men of developing physiological voice problems
• the more times the call agent is off work on sick leave the greater the likelihood that they report

physiological voice problems
• receiving vocal training reduces the risk of developing physiological voice problems
• new starters are at a higher risk of suffering from physiological voice problems.

4.3 Acoustic analysis 

4.3.1 Demographics of participants and the natural conversation from sample 
telephone calls
A sample of natural conversation from telephone calls was selected and analysed for acoustic
parameters for 70 call agents from one call centre who participated in the online survey. The
characteristics of the call agents (age, gender and whether they worked full or part-time) are displayed
in Table 26. The mean duration of the telephone calls was 3 minutes and the range was from 54
seconds to 5 minutes and 2 seconds.  
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Characteristic Responses from call agents

Age Mean = 23.3 years
SD = 6.23 years
Range = 17–60 years

Gender Females = 32 (45.7%)
Males = 38 (54.3%)

Full or part time Full time = 50 (71.4%)
Part time = 20 (28.6%)
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Figure 11
SEM – Psychosocial
health, medical
health and
physiological voice
production with
potential
confounders

* significant (p< 0.05)
χ2 = 157.45; df = 71; p= 0.0001; RMSEA = 0.045



4.3.2 Acoustic parameters of the sample calls
The mean, standard deviation (SD) and range for 14 acoustic parameters for three seconds at the
start, middle and end of the sample calls are shown in Table 27. The mean readings for the following
parameters decreased in the order start, middle and end during the sample calls: 

• mean fundamental frequency (MF0)
• highest fundamental frequency (Fhi)
• lowest fundamental frequency (Flo)
• standard deviation of F0 (STD)
• jitter percentage (Jitt)
• degree of subharmonics (DSH). 

Conversely, the following acoustic parameters had the opposite effect, with an increase in mean
readings in the same order: 

• absolute jitter (Jita)
• shimmer in dB (ShdB)
• shimmer percentage (Shim)
• peak-to-peak amplitude variation (vAm). 

Two parameters, amplitude tremor frequency (Fatr) and noise to harmonic ratio (NHR), both
decreased in mean readings from the start to the middle of the call and then increased at the end,
while another two parameters, degree of voice breaks (DVB) and degree of voicelessness (DUV), had
the opposite pattern (increased and then decreased).

Pearson correlations compared the start, middle and end of the sample calls for each of the 14 the
acoustic parameters. In total, 34 significant correlations were found; these are reported in Table 28. 
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Table 27
Mean, standard
deviation (SD) and
range for 14
acoustic
parameters for 3
seconds at the
start, middle and
end of the sample
calls
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Table 28
Pearson
correlations for 
the acoustic
parameters

Characteristic of sample calls p value

Start and middle Mean fundamental frequency (MF0) 0.000

Start and end Mean fundamental frequency (MF0) 0.000

Middle and end Mean fundamental frequency (MF0) 0.000

Start and middle Highest fundamental frequency (Fhi) 0.000

Start and end Highest fundamental frequency (Fhi) 0.000

Middle and end Highest fundamental frequency (Fhi) 0.006

Start and middle Lowest fundamental frequency (Flo) 0.000

Start and end Lowest fundamental frequency (Flo) 0.000

Middle and end Lowest fundamental frequency (Flo) 0.000

Start and middle Standard deviation of F0 (STD) 0.000

Start and end Standard deviation of F0 (STD) 0.002

Middle and end Standard deviation of F0 (STD) 0.002

Start and end Amplitude tremor frequency (Fatr) 0.008

Middle and end Amplitude tremor frequency (Fatr) 0.048

Start and middle Absolute jitter (Jita) 0.000

Start and end Absolute jitter (Jita) 0.000

Middle and end Absolute jitter (Jita) 0.000

Middle and end Jitter percent (Jitt) 0.000

Start and middle Shimmer in dB (ShdB) 0.000

Start and end Shimmer in dB (ShdB) 0.000

Middle and end Shimmer in dB (ShdB) 0.000

Start and middle Shimmer percent (Shim) 0.000

Start and end Shimmer percent (Shim) 0.000

Middle and end Shimmer percent (Shim) 0.000

Start and end Peak-to-peak amplitude variation (vAm) 0.032

Middle and end Peak-to-peak amplitude variation (vAm) 0.001

Start and middle Noise to harmonic ratio (NHR) 0.000

Start and end Noise to harmonic ratio (NHR) 0.000

Middle and end Noise to harmonic ratio (NHR) 0.000

Start and middle Degree of voice breaks (DVB) 0.000

Middle and end Degree of voice breaks (DVB) 0.012

Start and middle Degree of voiceless (DUV) 0.008

Start and end Degree of voiceless (DUV) 0.000

Middle and end Degree of voiceless (DUV) 0.000



5 Discussion

The study’s objectives were to investigate the work context and vocal communication demands for
call agents, evaluate call agents’ vocal health, awareness and performance, and identify key risks and
training needs for employees and employers in call centres. This discussion section examines and
explains the findings from this study for each of the above objectives relating to the hypotheses, then
discusses the implications and recommendations for OSH, provides recommendations for further
research, and concludes with the strengths and limitations of this study.

Call agents are professional voice users, as their voice is a valuable tool for their employment.
According to Martin & Darnley,47 effective voice production is the ability to produce voice in a
manner that is easy and relaxed, with good breathing control, well-balanced posture and minimum
mental stress. If the vocal mechanism is not working with sufficient breath support, the voice is under
consistently more strain to produce adequate volume, flexibility or control of voice. This increases the
risk of voice disorders.

In total, 14 call centres throughout the UK and Ireland participated in this study, and 13 managers
(from different call centres) completed a telephone interview, 598 call agents completed the
biopsychosocial questionnaire for the online survey, and acoustic analysis was conducted on sample
calls from 70 call agents who completed the online survey. The hypotheses were tested, confirmed
and verified. 

5.1 Hypothesis testing
The hypotheses were tested using SEM based on the data from the biopsychosocial questionnaire in
the online survey. Based on the overall final SEM (Figure 11), the overall hypothesis and the sub-
hypotheses were substantiated. 

5.1.1 Null hypotheses
The overall null hypothesis is that there is no relationship between ‘physiological voice production’
and ‘psychosocial health’ and ‘medical health’ among call agents within call centres. This hypothesis
was rejected.

There were four related null hypotheses that there is no relationship between:

• mechanical, sensation and acoustic factors and physiological voice production among call agents
in call centres

• medical conditions and medical advice factors and medical health among call agents in call centres
• functional and emotional factors and psychosocial health among call agents in call centres
• vocal training and physiological voice production.

All the hypotheses were rejected as the SEM data revealed that there were significant positive
relationships between the identified variables. The findings from these null hypotheses and how they
fulfil the objectives are discussed below.  

5.2 Work context and vocal communication demands for call agents (objective 1)
The call centres sampled in this study were diverse in size, contracts and types of call, and were thus a
good representation of the nature of this industry. The number of call agents in each call centre
ranged from 12 to 1,800; most (62 per cent) were small organisations (with fewer than 50 call
agents), and 15 per cent had more than 1,000 call agents. The distribution of sizes of call centres in
this study was similar to that reported by the Department of Trade and Industry,14 which noted that
62 per cent employed fewer than 50 agents, 17 per cent between 51 and 100, 6 per cent between 101
and 150, 3 per cent between 151 and 200, 3 per cent between 201 and 250, 6 per cent between 250
and 500, 3 per cent between 501 and 1,000, and 1 per cent over 1,000. Half of the managers
reported that their main contracts were customer service; other contracts included sales, information
gathering or a combination of all three. The majority of the call centres dealt with both inbound and
outbound calls but reported that their work was mainly inbound.

From the telephone interviews, all the managers reported that they had a health and safety policy,
which consisted of a range of issues including breaks, access to water, availability of headphones and
monitoring of calls. The larger call centres (those with more than 100 call agents) have more detailed
health and safety policies than smaller centres (with fewer than 50 call agents). These findings
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indicate that there is a wide variation in the interpretation and implementation of the health and
safety guidelines among call centres.

The demographic profile of an average call agent participating in the online survey was a young (in
their twenties) male or female working full time for an average of two years 10 months in a call
centre; however, there was a lot of variation in these characteristics. Although the mean age of the
call agents was relatively young (26.5 years), the range covered the full spectrum of working ages
(16–65 years). Both male and female call agents responded to the survey but there were slightly more
males (53 per cent). The majority of the call agents worked full time, while 22 per cent worked part-
time. Although the mean duration of time the call agent working in the call centre at the time of the
survey was relatively short (two years 10 months), the range varied enormously from three weeks to
19 years, indicating that some individuals may work in a call centre as a ‘stop-gap’, while few others
make it their career. In comparison, the demographic profile of a typical UK contact-centre worker in
Department for Trade and Industry report14 is a female in her mid-to-late twenties, and the average
length of tenure is towards three years. The latter two characteristics, but not gender, were similar to
the respondents in this study. The reason for the difference in gender is unknown as the authors were
informed by call centre management that the call agents are both men and women but the majority
are female. Nevertheless, the present study found that slightly more men than women responded to
the online survey.

The call agents reported consuming water, coffee or tea, carbonated sugar drinks (eg cola) and
alcohol, but water was the most frequently consumed. This supports the comments from the
managers during the interviews that they encourage their call agents to drink water during the shifts
by providing unlimited access to water coolers. Furthermore, water is more effective in hydration and
lubrication than caffeine-based drinks, which dehydrate the vocal folds. Without adequate hydration,
the voice can sound strained and lack normal resonance, and without lubrication a dry vocal tract
will not function as well as a moist one, and is more vulnerable to damage.1,48 This was validated by
the findings in the present study, as water was not identified as a confounding variable as there was
no association between water and physiological voice production in the final structure model (Figure
11). This may be due to the fact to managers in the interviews stated that water is freely available for
all call agents.

Approximately half (54 per cent) of the call agents reported sitting upright, and this is considered as
optimum sitting posture for effective voice production.1 The posture of the call agent influences the
effectiveness of voice production. Musculoskeletal problems add to laryngeal muscle tension and thus
poor posture modifies the tensions and dimensions of the vocal tract, affecting the sound of the voice.1

The call agents reported participating in a range of activities outside work that could potentially
influence the effectiveness of their voice, such as singing, shouting, smoking, drinking excessive
caffeine (more than six cups per day), socialising in bars, weightlifting and drinking alcohol (Table 8).
This indicates that there are multi-risk factors for the call agents in this study as identified in the
literature.12 The most frequently reported social activity was singing (58 per cent), followed by
smoking (54 per cent), socialising in bars (47 per cent), weightlifting (45 per cent) and drinking
alcohol (40 per cent). These responses may reflect the young age of the call agents. Singing can
contribute to using the voice with excessive force or tension, adding extra laryngeal trauma where the
speaking voice is already under strain.1 Smoking can irritate the vocal folds, causing oedema and
inflammation, and can increase the need to clear the throat and cough.49,50 In a bar environment,
there can be a lot of background noise, which can lead to shouting; voice loudness can increase the
risk of deterioration through vocal strain.1 Poor weightlifting technique can also lead to risk of vocal
strain. It has been reported that the consumption of alcohol may contribute to dehydration.1 These
are all potentially damaging vocal behaviours if performed frequently as a habitual vocal pattern,
particularly in more demanding environmental or emotional contexts. 

The call agents reported various misuses of their voice (Table 9). The most reported voice misuse was
having difficulty talking against background noise (60 per cent), followed by coughing or clearing the
throat (43 per cent), voice sounding creaky and dry (43 per cent), people failing to hear the speaker
when they are talking on the telephone (41 per cent), and finding speaking on the telephone an effort
or tiring (38 per cent). These are all relevant to the work environment of the call centre. As many call
agents are in one room talking on the telephone at the same time, there is often appreciable
background noise, and the call agents are talking all day on the telephone, thus putting strain on their
voice. These all add to the cognitive load.12 Other factors contributing to this process include room
acoustics and quality of air.12
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It was interesting that there were a number of significant Pearson correlations found between age,
gender, organisation, duration of working in a call centre, working full or part time, type of contract,
time already spent in current shift, and whether diagnosed with a voice disorder, and the questions in
the biopsychosocial questionnaire. This suggests that these characteristics significantly influence
variables associated with demographic information, the work-related environment, social activities,
voice use, voice symptoms and vocal impact. 

The data from acoustic analysis, consisting of 70 sample calls containing natural conversation,
revealed a number of significant correlations between the 14 acoustic parameters measured. The
mean, highest and lowest fundamental frequency and standard deviation of fundamental frequency all
reduced significantly from the start through the middle to the end of the call. This means that at the
beginning of the telephone call the call agents appear to be using higher pitch to achieve more interest
in the voice. This may reflect use of pitch variation as a skill to open the call. It is particularly
important to get across the correct message at the beginning of the call, perhaps using more
animation in order to gain attention.

Amplitude tremor frequency was highest at the start of the call, indicating more episodes of variation
and intensity variation at the start of the call. Shimmer and jitter significantly increased from the start
to the middle and end of the call. Shimmer and jitter are measures that can reflect the perception of
hoarseness. Therefore, this may indicate that the call agents become more hoarse at the end compared
to the middle and start of the call. In addition peak-to-peak amplitude variation was significantly
higher at the end of the call compared to the middle and start of the call, indicating greater vocal
instability. The literature has shown that hoarseness can have an impact on listening as the listener
tends to pay less attention to a hoarse voice.51

The ratio of noise to harmonics was significantly higher at the start and end of the call compared to
the middle of the call. This means that there is a higher proportion of noise in the vocal signal, which
can be perceived as breathy or hoarse sounds, potentially reflecting musculoskeletal tension and
higher vocal strain.1 This could reinforce the need for vocal warm-up. The number of voice breaks
and the degree of voicelessness increased from the start to the middle and end of the call. This could
be related to vocal fatigue as the call progressed. Overall, these acoustic findings indicate that at the
end of the telephone call the call agent’s voice may be hoarse and have greater pitch variation
compared to the start of the call. As this study investigated the work context of and vocal
communication demands on call agents, it identifies the contexts and triggers that call agents perceive
are causing pressure in the workplace. 

5.3 Call agents’ vocal health, awareness and performance (objective 2)
The call agents completed the survey while at work, so it is assumed that they represent a ‘healthy’
working population. However, 25 per cent of them reported experiencing various voice symptoms.
The most reported voice symptom was hoarseness (66 per cent), followed by loss of pitch range (45
per cent) and finding that the voice is lower in pitch (38 per cent). This is supported by the acoustic
data, as shimmer and jitter significantly increased during calls, and high shimmer and jitter values can
be indicators of hoarseness. These findings are supported by the objective acoustic data, in particular
the fundamental frequency and noise-to-harmonic ratio (NHR). The reported incidence of these
symptoms in this study is consistent with that reported in previous studies.10,18,21–23

Overall, 10 per cent of the call agents reported that vocal difficulties affected their work interaction.
This was expected to be low, as the call agents sampled were a ‘healthy’ working population.
However, there was one statement that was reported more than the others: ‘My voice problem upsets
me’ (31 per cent). The next most frequent statement was: ‘My voice makes me feel less able to do my
job’ (14 per cent). Together, these indicate that call agents are concerned about their voice. Those
who reported being upset about their voice may respond with increased laryngeal tension and
laryngeal adjustments, which may lead to using an unnatural vocal style and causing further vocal
strain.1 Someone who is worried about their voice can have somatic symptoms such as
hyperventilation, excessive tension and force, and hypercontraction of the larynx, which may lead to
poor vocal function; cognitive symptoms, such as losing control; and emotional symptoms, including
anxiety.1 Recognition of and concern about the cause of voice disorders are important factors in
identifying a voice problem and in reinforcing the individual’s belief that they can control, change or
prevent the condition.52

Furthermore, the level of sickness due to voice symptoms and vocal impact among call agents was
generally low as reported by both the managers (less than 10 per cent) and call agents. The survey
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was completed by those currently at work, who were asked to report on their previous sick leave,
as the sample did not include those currently absent on sick leave. It has been reported in the
literature that call centre workers have more sick leave than other employees in the same
company.10,21–23 Moreover, a press release last year stated that a call centre in England reported high
levels of absence through sickness.39 There are no national data available on sick leave in call
centres.

This study has clearly shown that call agents currently at work in call centres, who are thus assumed
to be healthy and fit for work, do report vocal health issues themselves. It is interesting that 11 per
cent of the call agents involved in this study had been diagnosed with voice disorder. Overall, 25 per
cent of the call agents reported voice misuse, with an average number of six types of misuse. Also, 25
per cent reported voice symptoms, with an average of four, and 10 per cent of the call agents reported
that problems with their voice had an impact on them, experiencing an average of one kind of vocal
impact. The only comparative data available in the literature come from the study conducted by Jones
et al.,18 which reported slightly higher rates than those reported in the present study. Jones et al.
reported that among 304 telemarketers surveyed, 31 per cent reported that their work was affected
by an average of five symptoms, compared to 25 per cent of call agents reporting an average of four
symptoms in this study. However, the survey in this present study (n= 598) had nearly twice the
sample size compared to Jones’ study (n= 304).18 The reasons for these differences could also be
cultural (Jones’ study was conducted in the US and the present study in the UK and Ireland) and
related to the study design. 

5.4 Key risks for employees and employers in call centres (objective 3)
This study adopted a multivariate analysis approach using structural equation modelling (SEM) to
develop voice measurement models as a way of determining the construct validity of potential factors
contributing to voice problems. To develop the overall SEM, a number of measurement models were
created. The models determined the number of indicators used to measure each construct and
identified which items to use in formulating each indicator. In the measurement models, each latent
variable was represented by at least two measured or indicator variables, and each indicator
represented a subscale of the questionnaire. 

Six measurement models for the following latent constructs were appropriate for the data: 

• sensations (physical feelings in the throat, such as pain or dryness)
• acoustics (perceptions of the sound of the voice, eg hoarseness and volume)
• mechanics (problems with physical voice production, such as difficulty talking against background

noise, coughing or clearing the throat)
• emotions (psychological reactions, eg feeling depressed or embarrassed about the voice)
• functionality (problems with the effectiveness of the voice, such as people having difficulty hearing

the speaker, voice making the individual less able to do the job)
• medical conditions (such as swollen glands and throat infections) and seeking medical advice

about the voice (such as from a GP or voice expert, or after being diagnosed with a voice
disorder. 

A number of items from the questionnaire were significantly correlated to each of these constructs
(see Figures 3–8). 

These latent constructs were grouped with their second order latent variables as follows:

• latent variable: psycosocial health
• constructs: emotional, functional

• latent variable: physiological voice production
• constructs: mechanical, acoustics, sensations

• latent variable: medical health
• constructs: medical advice, medical conditions. 

The SEMs (Figures 9 and 10) showed that psychosocial health is associated with physiological voice
production (0.84), and it is significant (p < 0.05). Moreover, medical health is associated with
physiological voice production (0.93, p = 0.064). Furthermore, the fit indices for both of these models
were appropriate for the data. Overall, the final SEM (Figure 11) showed that physiological voice
production is a significant predictor of psychosocial health and medical health. 
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The overall hypothesis is that physiological voice production is associated with psychosocial health
and medical health problems among call agents. The findings from the final overall SEM show that
this hypothesis can be accepted, since psychosocial health and medical health problems are associated
with physiological voice problems among call agents. Therefore, call agents who present frequent
vocal symptoms are at risk of developing psychosocial health problems (both emotional and
functional) and medical conditions, and are likely to seek medical advice, which in turn would be
linked to further voice problems (mechanical, sensations and acoustic). This reflects a potentially
recurring cycle of vocal abuse.1 It also supports an earlier study modelling determinants of the vocal
health of teachers, which indicated three statistically significant indicators of vocal dysfunction –
voice related behaviours, environment and trait anxiety.54

From the model in Figure 11, it is evident that gender, time off on sick leave, vocal training and the
duration of employment are significantly associated with physiological voice production. In
particular, women are at higher risk than men of developing physiological voice problems; the more
times the call agent is off work on sick leave the greater the likelihood is that they will report
physiological voice problems; receiving vocal training reduces the risk of developing physiological
voice problems; and people who have worked for a shorter time in a call centre are at higher risk of
physiological voice production problems. Furthermore, women who have only recently started
working in a call centre, who have received no vocal training and have been off work on sick leave
are at the highest risk of developing physiological voice production problems. The model has
therefore identified a high-risk group of call agents in respect of physiological voice problems, which
allows prevention strategies to be targeted and implemented. 

The findings from the SEMs (Figures 9–11) confirm the need to include a wide range of variables in
the assessment and measurement of a voice disorder, and particularly in the identification of potential
risk factors. Based on the overall final SEM (Figure 11), the identified risks relating to vocal health
for the call agents and the call centre management are summarised in Table 29. Furthermore, the
multiple risk factors involved could have a cumulative effect as stressors on vocal performance.9,12

These risks will have an impact both on the employer and employee. For the call agent, this includes
potential voice problems and disorders, resulting in discomfort, time off work on sick leave and, if
prolonged, possible financial implications. This in turn may lead to increased absenteeism, lower
production, higher costs and lower profits for the organisation.9,12
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Significant risks relating to vocal health for call agents* and call centre management†

Physiological voice problems New starters
Psychosocial health problems Vocal training
Medical health problems Days off on sick leave
Female

* Direct impact
† Indirect impact

Table 29
Risks relating to
vocal health

Through this systematic mixed methods approach, the construct of physiological voice problems was
tested and deemed to be a significant measure of the mechanical, sensational and acoustic parameters
of musculoskeletal voice disorders. In addition, a physiological voice problem was found to be a
predictor of medical and psychosocial health. The characteristics and presenting symptoms of call
agents reporting voice problems are consistent with indicators in the literature of vocal strain and
musculoskeletal voice problems. This study has identified the factors that predispose workers to
physiological voice problems in this sample of call centre workers and found a significant relationship
between vocal health and medical and psychosocial health in this population. 

5.4 Training needs for employees and employers within call centres (objective 3) 
Of the senior managers of call centres interviewed by telephone, nine reported having quality and
quantity targets, but more emphasis was placed on quality. Overall, a range of personnel was
involved in monitoring calls, but the person stated most often as being involved with this was the
team leader. In some call centres, more than one person was responsible for monitoring calls. 

All managers reported that they offer training for the call agents, and this is mainly organised in
house. There was a range of personnel responsible for training, including the team leader, training
manager and managing director. The training at all call centres involved induction and then ongoing



refreshers as required. The induction training included a range of topics, covering business-specific
issues and those relating to products, services, systems, customers, the organisation and monitoring,
before trainees went live on telephones. They then had back-up support available for the first few
weeks. The duration of formal induction training ranged from three hours to four weeks, with
monitoring up to four months. The ongoing training included refresher training as required, customer
service training once a year for all staff, and updates on systems, products and customers. The
frequency of ongoing training ranged from daily to once a year. From the managers’ comments, it is
clear that training is very individualised both from call centre to call centre and in terms of the
development offered to individual call agents. 

The reported training needs of call agents were wide-ranging. It is interesting that tone of voice,
volume of voice, listening skills, voice projection and call handling were reported. In addition, all
managers except one reported the need for and numerous benefits of voice training for the call agent
and their organisation. One manager did not acknowledge the importance of vocal health and was
very focused on sales targets and profit. Generally, these findings indicate that managers have
identified a need for voice training and have realised the importance of effective voice use and
communication for the call centre. The assumption that call agents are at risk of developing voice or
throat problems was supported by five managers, who reported experience of call agents complaining
of voice or throat problems. Therefore, all these findings support the importance of voice training in
preventing voice problems. 

From the survey, 55 per cent of call agents reported that the training they received in the call centre
was good or excellent in terms of both the amount and quality of training. However, only a small
proportion received specific vocal training either within the call centre (15 per cent) or outside work,
such as with a personal voice coach (9 per cent). This may suggest that very few call agents are aware
of the importance of vocal care to health. 

The overall final SEM (Figure 11) suggests that providing vocal training in the workplace may reduce
the risk of developing physiological voice problems. This finding highlights the potential benefit of
providing vocal training in the workplace. Indeed, this is the first study to offer empirical evidence to
substantiate this recommendation. 

Therefore, this study has clearly shown that it is beneficial to give voice training to call agents. It is
important that this training is appropriate and meets the specific needs of the call agents and call
centre management. The findings from the online survey and interviews suggest that voice training
should include: 

• awareness of vocal health
• tone of voice
• volume of voice
• listening skills
• voice projection and handling
• cognitive issues
• sources of advice. 

The acoustic analysis shows that towards the end of a call, agents’ voices tended to be hoarse and
fatigued, and they did not maintain pitch easily. This suggests that training for call agents should also
include a vocal warm-up at the start of the shift and advice on pitch variation and preventing vocal
fatigue. Voice training in the workplace should lead to benefits for both employees and employer. The
benefits of voice training for the call agent are good vocal health, effective communication and
interaction, and good communication among all staff in the call centre, resulting in satisfied
customers. The employer will also benefit from this training as there should be a reduction in
absenteeism and sick leave, and the employees are likely to be more effective communicators, which
will improve communication among all staff and customers. Ultimately, this should result in higher
output and, in the longer term, higher profits. The identified key vocal training needs and the goals
for call agents and call centre management are outlined in Table 30. 
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5.5 Implications and recommendations for OSH
Call agents depend on good vocal quality as a main tool for their employment,7 and with a growth in this
industry,14 the number of call agents will continue to increase. According to the latest Contact Centre
Association (UK) Poll in 2008,17 completed by 266 managers in over 200 private and public organisations,
it was reported that the contact profile in the industry in five years will still be predominantly telephone-
based (59 per cent, fixed lines and mobiles). This study has shown that call agents do self-report voice
symptoms and their impact, as well as problems related to voice misuse. Therefore, the prevention and
treatment of occupational voice disorders requires improved OSH arrangements.3 Based on the findings
from this study, the implications for occupational health and safety are outlined below.

5.5.1 Prevention rather than treatment of voice problems among call agents
There is emerging universal agreement among researchers in this area that preventive measures for
voice disorders should be taken. Potential preventive strategies, such as voice screening, vocal health
education and voice training may be required to prevent voice disorders among call agents. The
overall final SEM (Figure 11) shows that vocal training in the workplace may significantly reduce the
risk of developing physiological voice problems. Two studies showed that voice training led to
significantly fewer voice symptoms reported by the customer service advisers.10,22 Research suggests
that educating professional voice users such as teachers to become aware of voice problems and take
appropriate action may help to prevent the development of voice disorders.13,54 In addition, employers
must consider the potential occupational risks for employees as part of their duty of care, and this
includes risks of voice disorders.39 Therefore, resources should be employed in the prevention rather
than only in the treatment of voice disorders. Employers would fulfil legal duty of care obligations
and improve the vocal health of employees. Preventing rather than treating voice disorders could
provide further benefits for the call agent and call centre in terms of communication (eg effective
interaction, clearer speech, higher first time call resolution), health (eg fewer days off work on sick
leave, improved vocal and psychological health and wellbeing) and economics (eg higher production
levels, lower staff absenteeism, reduction in recruitment costs).7,9,13

5.5.2 Identification of the levels of risk of voice disorders among call agents
This study has clearly identified a group of call agents at high risk of developing physiological voice
problems, namely women who have recently started to work in a call centre, who have received no
vocal training and who are off work on sick leave. There is a need to determine different levels of risk
of developing voice disorders in order to identify those individuals who are most susceptible to voice
disorders. Call agents at the highest risk of developing voice disorders are perhaps most likely to
benefit from interventions such as voice training. A suggestion is to screen call agents (perhaps during
induction and then yearly) to identify those at the highest risk. A potential screening tool could be the
biopsychosocial questionnaire that was used in the online survey in the present study. If the highest
risk call agents can be identified and given help in advance of developing any problems, the
prevention strategy may be more cost-effective.
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Table 30
Summary of the
key voice training
needs and goals

Call agents Call centre management

Voice training needs

Awareness
Vocal warm-up
Pitch variation
Preventing fatigue
Tone of voice
Volume of voice
Listening skills
Voice projection and handling
Cognitive issues
Sources of advice

Awareness
Update health and safety policy

Overall key benefits of voice training

Good vocal health
Effective communication and interaction
Good communication between all staff in the call
centre

Satisfied customers

Reduction in absenteeism and sick leave
Workforce consists of effective communicators
Good communication between all staff in the call
centre

Satisfied customers



5.5.3 OSH policies on occupational voice disorders should be established and 
reviewed regularly
Vocal fatigue or strain may result from musculoskeletal disorders where there is damage to the larynx
or surrounding area. This is often described as a form of repetitive strain injury due to multiple
forceful vocal fold closures.1 However, further physiological evidence is needed to identify the impact
and source of musculoskeletal strain.

The risk factors for occupational voice disorders, such as background noise, unsatisfactory room
acoustics, poor air quality (eg dryness, dust), poor posture and vocal loading,9,37 can be considered as
a health and safety issue in the workplace. There is some debate over whether voice disorders are the
responsibility of employers or employees. According to reports by the Health and Safety Executive
and current UK OSH regulations,15,38 employers are obliged to provide resources to prevent
occupational risks, thus based on these reports, call agents should be provided with a safe working
environment and/or with information on vocal care. 

In the UK, the Industrial Injuries Advisory Council (IIAC)16 published a position paper on
occupational voice loss, which considered the risk of voice loss in people employed in occupations
with high levels of noise. The report concluded that although several research studies have been
published, there is insufficient current evidence for occupational voice loss to meet the requirements
for prescription by the IIAC. With further research in the area, it may be possible to present adequate
evidence for occupational voice loss to meet the requirements for prescription by the IIAC in the
future. Therefore, it could be suggested that OSH policies on occupational voice disorders should be
established and reviewed regularly in accordance with emerging evidence. 

Based on the findings of this study, the authors make the following recommendations for
occupational health and safety regarding vocal health:

• Vocal information and training for call agents, especially new starters. Vocal training should be
incorporated into call agents’ induction and refresher training programmes. Call agents would
thereby be more aware of vocal health and thus reduce their risk of developing physiological voice
problems (Figure 11). Vocal training should be considered as a prevention tool. 

• Initiatives and strategies to improve vocal health should be developed to reduce absenteeism
and sick leave among call agents. Call centres are advised to develop initiatives and strategies 
to reduce absenteeism and sick leave. The SEM (Figure 11) showed that the more times call
agents are off work on sick leave, the greater the likelihood is that they will report
physiological voice problems. Sickness absence may be indicative of lower resistance to voice-
related problems.

• Include vocal health in the call centre’s health and safety policy. Call centres should be
encouraged to include and implement good vocal health guidelines among call agents as a
prevention strategy for voice disorders. Based on the findings from this study, these guidelines
should include: 
• encouraging call agents to drink water regularly during shifts
• encouraging call agents to check that their posture is correct (ie that they are sitting upright)
• making sure that both call agents and managers minimise vocal misuse, such as talking against

background noise or in an excessively dry or warm environment
• screening for all call agents, perhaps at induction and then once a year
• introducing vocal training for all call agents (as outlined in Table 30), and tailoring the

training to individual agents according to their risk level.

Although this study focused on call centre workers, the implications and recommendations in this
report are appropriate for other professional voice users, such as teachers and singers. Therefore, the
findings from this study are relevant to the wider communications sector.

5.7 Strengths and limitations of the study

5.7.1 Strengths
This study investigated the work context and vocal communication demands for call agents,
evaluated call agents’ vocal health, awareness and performance, and identified key risks and training
needs for employees and employers in call centres. This was successfully achieved using three different
methodologies, ie interviews, an online survey, and acoustic measurements, over 18 months. In
addition, the sample size for the online survey was large (n = 598), providing a valuable dataset.
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The data from the biopsychosocial questionnaire were analysed using multivariate analysis. The
factor analysis provided the key indicators, while the SEM confirms the interactions. This analysis
explored potential directional effects across a wide range of predisposing variables. The research
design and associated analysis attempted to overcome the traditional complications of multiple
indicators, indirect effects and measurement error by using SEM with latent variables and LISREL
(linear structural relations) estimation.

This study has provided the following additions to the current literature and evidence base for vocal
OSH: 

• Psychosocial health and medical problems are both significantly associated with physiological
voice production among call agents. Therefore, an increase in psychosocial and medical health
problems leads to an increase in physiological voice problems.

• Mechanical, sensational and acoustic factors significantly contribute to physiological voice
production among call agents.

• The medical conditions and medical advice factors significantly contribute to voice-related
medical health among call agents.

• The functional and emotional latent factors significantly explained the homogeneity in the
questionnaire items that were designed to measure the emotional aspects contributing to
psychosocial health among call agents.

• A high risk group of call agents was identified, who are significantly at risk of developing
physiological voice problems. These are women who have recently started working in a call
centre, who have received no vocal training and who are frequently off work on sick leave. 

• Delivering vocal training in the workplace significantly reduces the risk of call agents developing
physiological voice problems.

5.7.2 Limitations
The researchers had difficulty recruiting call centres to participate in this study because of the current
economic downturn, as organisations were operating on limited resources. Many organisations
reported that it was the company’s policy not to participate in research studies. However, the
researchers kept recruiting and a large sample size for the online survey was achieved within the
allocated time frame.

Although the acoustic measurements were objective, the interviews with call centre managers and the
online survey completed by call agents were subjective. The call agents reported their own voice use,
symptoms and vocal impact along with their demographics and information on their work
environment. Self-reported data are often treated with caution; however, the impact of any inherent
error is reduced in this study by the large sample size. As the data were self-reported, there was a lack
of medical verification of physiological change to vocal function.

5.8 Recommendations for further research
Recommendations for further research among call agents include:

• determining universally accepted definitions of voice disorders, assessment and methodologies,
which should be used consistently

• determining standardised measurement tools (a battery of tests), which can be used universally
• determining whether occupation is a cause of voice disorders or an aggravating factor among

professional voice users
• conducting a large-scale risk assessment to identify the prevalence of precipitating and

perpetuating factors contributing to occupational voice disorders and to classify the levels of risk
of occupational voice disorders

• identify levels of risk for call agents of developing voice problems and also optimum levels of
intervention to aid assessment and prevention of voice problems among call agents 

• developing the biopsychosocial questionnaire used in the online survey as a screening tool
• confirming that voice training improves the vocal quality of professional voice users by

conducting a randomised controlled trial with two groups of call agents, one receiving the vocal
training programme and another receiving no training (control group) to compare and establish
the effect of voice training among call agents

• investigating the efficacy of different types of voice training programme in order to develop an
ideal programme for call centre workers

• investigating cost-effective methods of providing voice training to call agents
• verifying physiological change to vocal function using medical visualisation techniques.
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5.9 Conclusion
This study investigated the work context of and vocal communication demands on call agents,
evaluated call agents’ vocal health, awareness and performance, and identified key risks and training
needs for employees and employers in call centres. This was achieved through interviews with
managers, an online survey and acoustic measurements. The results were interesting and contributed
new knowledge to this research area. Although 11 per cent of the call agents reported having been
diagnosed with a voice disorder, 25 per cent reported both voice misuse and voice symptoms. This
indicates that vocal health in the call centre industry needs to be considered more carefully. 

The interviews with the managers indicated that although training for call agents is regular (at
induction and ongoing) and comprehensive, the majority of call centres do not include vocal training.
Furthermore, the majority of managers reported that there was a need for voice training and that it
would benefit their employers. 

The acoustic data indicated that at the end of a telephone call, the call agent’s voice may be hoarse
and exhibit fatigue-related variation, and that they may have difficulty maintaining the pitch of their
voice compared to the start of the call. 

The SEM based on the online survey clearly showed that psychosocial health and medical health are
both predictors of physiological voice production among call agents. Therefore, an increase in
psychosocial and medical health problems leads to an increase in physiological voice problems.
Mechanical, sensational and acoustic factors significantly contribute to physiological voice production
among call agents. Where a call agent reported associated medical conditions and sought advice, this
significantly contributed to medical health outcomes among call agents. Functional and emotional
factors significantly contributed to psychosocial health among call agents. It was interesting that a
high risk group of call agents was identified, which was women who have recently started working in
a call centre, who have received no vocal training and who are frequently off work on sick leave.
People in this category are significantly at risk of developing physiological voice problems. It was also
shown that vocal training delivered in the workplace significantly reduces the risk of developing
physiological voice problems. 

Therefore, this study has identified the risks of occupational voice disorders, including
musculoskeletal problems, and also highlighted the importance of vocal health among call centre
workers. Furthermore, it has implications for OSH, and a number of recommendations were made.
Further robust research in this area and recommendations have been given.
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Appendix – Acoustic parameters analysed with the
Multi-Dimensional Voice Program (MDVP)

Acoustic analysis can be conducted using the Multi-Dimensional Voice Program (MDVP) (Kay
Elemetrics Corporation, NJ, USA; model 5105), which is a software program that provides a robust
multi-dimensional analysis of voice with a graphic and numerical presentation of the analysis. MDVP
is the gold standard measurement tool for quantitative voice analysis. The analysis calculates 34
parameters of voice and includes voice break and subharmonic parameters, eg degree of sub-
harmonics; short and long term frequency perturbations, eg jitter; short and long term amplitude
perturbations, eg shimmer; noise-related parameters, eg sound pressure level; and tremor parameters,
eg amplitude tremor intensity index.

Parameters
• Average fundamental frequency (F0 (Hz)) – for all extracted momentum fundamental frequency

values (reciprocal of momentum pitch periods)
• Mean fundamental frequency (MF0 (Hz)) – for all extracted momentum pitch periods
• Average pitch period (T0 (ms)) – for all extracted pitch periods
• Highest fundamental frequency (Fhi (Hz)) – for all extracted pitch periods
• Lowest fundamental frequency (Flo (Hz)) – for all extracted pitch periods
• Standard deviation of the fundamental frequency (STD (Hz)) – within the analysed voice sample
• Phonatory fundamental frequency range (PFR) – range between Fhi and Flo expressed in number

of semitones
• F0 tremor frequency (Ftr (Hz)) – the frequency of the most intensive low-frequency F0-modulating

component in the specified F0-tremor analysis range. If the corresponding FTRI value is below the
specified threshold, the Ftr value is zero

• Amplitude–tremor frequency (Fatr (Hz)) – the frequency of the most intensive low-frequency
amplitude-modulating components in the specified amplitude-tremor analysis range. If the
corresponding ATRI value is below the specified threshold, the Fatr value is zero

• Length of analysed sample (Tsam (s)) – length of analysed data sample
• Absolute jitter (Jita (µs)) – an evaluation of the period-to-period variability of the pitch period in

the analysed voice sample. Voice breaks are excluded
• Jitter percentage (Jitt (%)) – relative evaluation of the period-to-period (very short term)

variability of the pitch in the analysed voice sample. Voice breaks are excluded
• Relative average perturbation (RAP (%)) – relative evaluation of the period-to-period variability

of the pitch in the analysed voice sample with a smoothing factor of three periods. Voice breaks
are excluded

• Pitch period quotient (PPQ (%)) – relative evaluation of the period-to-period variability of the
pitch in the analysed voice sample with a smoothing factor of five periods. Voice breaks are
excluded

• Smoothed pitch period perturbation quotient (sPPQ (%)) – relative evaluation of the short or long
term variability of the pitch period in the analysed voice sample at a smoothing factor defined by
the user. The factory setup for the smoothing factor is X periods. Voice breaks are excluded 

• Fundamental frequency variation (vF0 (%)) – relative standard deviation of the period-to-period
calculated fundamental frequency. It reflects the very long term variation of Fo for all analysed
voice samples

• Shimmer in decibels (ShdB (dB)) – evaluation in dB of the period-to-period (very short term)
variability of the peak-to-peak amplitude in the analysed voice sample. Voice breaks are excluded

• Shimmer percentage (Shim (%)) – relative evaluation of the period-to-period (very short term)
variability of the peak-to-peak amplitude in the analysed voice sample. Voice breaks are excluded

• Amplitude perturbation quotient (APQ (%)) – relative evaluation of the period-to-period
variability of the peak-to-peak amplitude in the analysed voice sample at a smoothing level of 11
periods. Voice breaks are excluded

• Smoothed amplitude perturbation quotient (sAPQ (%)) – relative evaluation of the short or long
term variability of the peak-to-peak amplitude in the analysed voice sample at a smoothing factor
defined by the user. The factory setup for the smoothing factor is 55 periods (providing relatively
long-term variability; the user can change this value as desired). Voice breaks are excluded

• Peak amplitude variation (vAm (%)) – Relative standard deviation of the period-to-period
calculated peak-to-peak amplitude. It reflects the very long term amplitude variations in the
analysed voice sample.
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• Noise to harmonic ratio (NHR) – average ratio of the inharmonic spectral energy in the frequency
range 1,500–4,500 Hz to the harmonic spectral energy in the frequency range 70–4,500 Hz. This
is a general evaluation of noise present in the analysed signal 

• Voice turbulence index (VTI) – average ratio of the spectral inharmonic high frequency energy in
the range 2,800–5,800 Hz to the spectral harmonic energy in the range 70–4,500 Hz in areas of
the signal where the influence of the frequency and amplitude variations, voice breaks, and
subharmonic components are minimal. VTI measures the relative energy level of high frequency
noise

• Soft phonation index (SPI) – average ratio of the lower frequency harmonic energy in the range
70–1,600 Hz to the higher frequency harmonic energy in the range 1,600–4,500 Hz

• Frequency tremor intensity index (FTRI (%)) – average ratio of the frequency magnitude of the
most intense low frequency modulating component (Fo-tremor) to the total frequency magnitude
of the analysed voice signal

• Amplitude tremor intensity index (ATRI (%)) – average ratio of the amplitude of the most intense
low frequency amplitude modulating component (amplitude tremor) to the total amplitude of the
analysed voice signal

• Degree of voice breaks (DVB (%)) – ratio of the total length of areas representing voice breaks to
the length of the complete voice sample

• Degree of subharmonics (DSH (%)) – estimated relative evaluation of subharmonic to Fo
components in the voice sample

• Degree of voiceless (DUV (%)) – estimated relative evaluation of nonharmonic areas (where Fo
cannot be detected) in the voice sample. In case of nonsustained phonation from the beginning to
the end of the data acquisition, DUV will evaluate also the pauses before, after and/or between
the voice sample(s)

• Number of voice breaks (NVB) – shows how many times the generated Fo was interrupted from
the beginning of the first until the end of the last voiced area.

• Number of subharmonic segments (NSH) – found during analysis
• Number of unvoiced segments (NUV) – detected during the autocorrelation analysis
• Total number of segments (SEG) – computed during the autocorrelation analysis
• Pitch periods (PER) – detected during the period-to-period pitch extraction.

Source: Kay Elemetrics Corporation. Multi-Dimensional Voice Program (MDVP) Model 5105
software instruction manual. Kay Elemetrics Corporation, 2003.
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Abstract

Road casualty statistics show that a large proportion of road casualties are accounted for by people
who are in some way driving for work, so interventions to improve work-related road safety (WRRS)
could have considerable potential as a means of reducing the total number of casualties. This project
had two key aims. The primary aim was to carry out a systematic review of the published literature
on the effectiveness of WRRS interventions. The second was to seek feedback and insights from
various stakeholders in the WRRS field. Stakeholder feedback at the end of the project was in
response to a summary of the literature review, and a number of themes emerged. By far the majority
of respondents agreed with the conclusions of the review, and there was a general acceptance that
methodological weaknesses are an issue in much of WRRS. A number of respondents agreed strongly
that more controlled evaluations of WRRS interventions would be both useful and desirable.
However, the difficulty of carrying out ‘scientific’ research in practical settings was noted by several
stakeholders, given perceived commercial pressures for short-term results. Finally, the importance of
leadership in WRRS was stressed by a number of stakeholders, who drew attention to the need for
‘top-level buy-in’ to WRRS interventions. 

Based on the review findings and the stakeholder feedback, a number of recommendations are made
for the improvement of practice and research in WRRS. It is recognised that there are commercial
and practical issues that remain to be overcome when trying to persuade industry to engage in
evaluation studies, but the main conclusion of the project is that there is a pressing need for more and
better-controlled evaluation work if a better understanding of WRRS issues is to be achieved. 
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Executive summary

Background
Road casualty statistics show that a large proportion of road casualties are accounted for by people
who are in some way driving for work. It has been estimated that between a quarter and a third of all
road traffic incidents involve someone who was at work at the time. Further, it has been established
that fleet car drivers have an elevated accident liability even when their higher mileage is taken into
account. Thus interventions to improve work-related road safety (WRRS) could have considerable
potential in terms of the absolute numbers of lives that could be saved and injuries prevented.

The project had two key aims. The primary aim was to carry out a systematic review of the published
literature on the effectiveness of WRRS interventions. The second was to seek feedback and insights
from various stakeholders in the WRRS field, including those in business responsible for the
management of road safety risk, policy representatives, and academics and consultants who have an
expertise in driver behaviour or WRRS.

Literature review
The objective of the review was to answer the following questions:

• Is there a sufficient literature of the highest quality evaluations (ie randomised controlled trials
with sufficient sample sizes and using collisions or collision risk as an outcome variable) to make
a definitive statement regarding the efficacy of WRRS interventions overall?

• If not, what are the suggested levels of effectiveness of WRRS interventions using weaker study
designs?

• In either case, what can be said about the effectiveness of different subcategories of intervention
(such as training, incentives, and enforcement through technology)?

The review is reported in full elsewhere. In summary, it concluded that the task turned out to be a
difficult one, largely because of the scarcity of good data. If one adopts the criterion that an
evaluation study should assess whether an intervention has brought about a statistically reliable
change in crash rates, then the results were meagre in the extreme. Only four interventions met this
criterion; three were in the same investigation, and all were conducted more than a decade ago. These
conclusions, and possible reasons for them, were sent to stakeholders for comment.

Stakeholder feedback
A list of stakeholders and academics was agreed with IOSH. It was decided from the outset of the
project that a number of different industry sectors and stakeholder types would be approached. The
final list comprised 30 representatives, half of whom were directly involved with WRRS. To ensure
that the project plans would meet user needs, a small subset of the stakeholders were approached at
the beginning of the project on an opportunity basis, and were asked to reply to questions relating to
the proposed definition of WRRS, their views on promising interventions, the level of evidence
needed to demonstrate effectiveness, the gaps in WRRS knowledge, and the existence of any relevant
‘grey’ literature. All of the individual stakeholders were approached after the review had been
completed, and asked to comment on a summary of the literature review.

All respondents agreed with the definition of WRRS that was proposed, although two respondents
suggested that it might be useful to extend the scope of the review to include interventions that
focused on the reduction of injury severity in the event of a collision, and this was done. All
respondents gave multiple examples of types of intervention that they felt held promise, and three
specifically mentioned that they thought ‘systems-based’ or ‘multifaceted’ approaches would be most
effective. The majority of the respondents mentioned a decrease in accidents or accident severity as
one key outcome measure. Many participants also suggested that evidence of behavioural change
would be useful. There was a feeling among respondents that gaps in WRRS knowledge were less of
a problem than a general lack of good evidence overall.

Stakeholder feedback at the end of the project was in response to the summary of the literature
review. The request for feedback to academics and consultants was very general; other stakeholder
groups were asked in addition to comment on any issues they thought had been missed in the review,
and how the messages in the review could be communicated to a wider audience. Feedback was
received from 17 of the stakeholders who were approached. The following five themes emerged from
the feedback:
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• There was general agreement with conclusions, with half of the stakeholders explicitly mentioning
in their feedback that they agreed with the conclusions of the review. Despite the overall tone of
agreement, there were a few dissenting statements, which tended to point out the existence of
good case studies. 

• There was a general acceptance that methodological weaknesses are an issue in much of WRRS.
Half of the stakeholders made specific reference to the fact that what evidence does exist in the
WRRS field is methodologically weak, though again there were comments from some
stakeholders suggesting that despite our focus on more robust evaluation designs,
methodologically weaker designs were still valuable. 

• A number of stakeholders agreed strongly with the suggestion that more controlled evaluations of
WRRS interventions would be useful and desirable. 

• The difficulty of carrying out ‘scientific’ research in practical settings was noted by a number of
stakeholders, who offered their opinion that it would be difficult to convince businesses to take
part in such studies because of the perception that it is better to be seen to be doing something in
the short term. 

• The importance of leadership in WRRS was stressed by several stakeholders, who drew attention
to the need for leadership or ‘top-level buy-in’ to WRRS interventions. 

The stakeholder feedback tells us that those who work in or around the WRRS field are perfectly
aware that there is a lack of properly controlled evaluation studies; furthermore, they also know that
much of the evidence that does exist comes from designs that are not sufficient to ascertain which are
the ‘active ingredients’ in those interventions that are believed to demonstrate safety benefits. In
addition, all stakeholders appear to accept the difficulties of carrying out properly controlled
research, but even those stakeholders who are at the ‘practitioner’ end of delivering WRRS believe
that more such research is needed, and should be attempted. The enthusiasm for WRRS among
business leaders that has been built up over the past decade is in itself a good thing for the future of
the field; however, due to the limitations in the evidence base identified in the review (and apparently
accepted by stakeholders), it might be suggested that the WRRS field is not in a position to comment
with certainty on how to harness this enthusiasm and leadership in the most effective ways, by
providing the most effective interventions. 

Recommendations
The following recommendations are made from the current project:

• More robust and scientific evaluation studies should be encouraged in WRRS. A strong
recommendation of the current project is that there needs to be a much greater commitment to
classical evaluation in WRRS. Although case studies suggest that it is sometimes possible to have
some success in assisting companies with managing road risk, they are not contributing to an
understanding of the true nature of the WRRS problem. A return to some classical evaluation
work, and a data-led approach, is necessary to achieve this. This includes a commitment to proper
experimental (or at least quasi-experimental) designs examining the impact of interventions on
crash rates (or validated proxy measures – see below) with appropriate control groups. In
addition, factors such as regression to the mean and exposure need to be taken into account.

• A number of steps should be taken to encourage the involvement of organisations in better
evaluation studies. A second recommendation (that is perhaps needed to enable the others) is that
greater engagement with organisations is needed to convince them of the need for, and value of,
better evaluation studies. 

• WRRS can be improved through a reduction in road use. One of the main intentions of the
authors of this report (and of the accompanying review) was to provide an evidence base that
could be used by businesses to help them manage their WRRS risks. For businesses seeking to
manage their WRRS risk, one recommendation that can be made (based on the prima facie safety
case) is that risk can be reduced through a reduction in the amount of road use by workers. 

• ‘Best practice’ should be seen as the norm in WRRS. The term ‘best practice’ is a misleading one,
since it has not in any sense been assessed as being the ‘best’. It is also potentially a dangerous
one, as it can suggest that nothing more needs to be done once such practices are in place. Many
of the measures that currently form part of the holistic approach are simply good business
practice, and should not be regarded as safety interventions in their own right. For example,
ensuring that drivers have valid licences, have not been disqualified, and can actually see to drive
is basic good practice, and should be treated as a baseline from which to measure future
improvement through using properly focused and quantifiable interventions.

• A greater use of in-vehicle data recorders (IVDRs) should be encouraged in management and
evaluation of interventions. IVDR data offers a ‘proxy measure’ that can be used to assess the
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impact of interventions and changes over shorter timeframes than accident statistics, and with
more objectivity than attitudinal measures. There should be an effort in WRRS to make more use
of such technologies in evaluation work.

• Better outcome measures should be a priority. It is recognised that outcome measures are a
problem. Collision data can be sketchy, claims data incomplete, cost data slow to gather, and so
on. It is perhaps understandable that many organisations have looked to other more easily
collected, if less tangible, measures against which to assess their progress in improving WRRS.
There has also been an increasing tendency to use attitude or behaviour measures as outcomes.
Difficulties with collision and injury data should not be allowed to mask the fact that they remain
the only valid measures of safety, and there is still no substitute for accident data. It is possible
that in the future properly validated proxy measures will become available, but this will only
come about as the result of well-designed and large-scale research studies. This would be to the
benefit of WRRS as a whole, and should be encouraged. 

Summary
Without a return to ‘classical’ evaluation, work to improve WRRS can only be on an ad hoc and less
than efficient basis. There are of course commercial and practical issues that remain to be overcome
when trying to persuade industry to engage in evaluation studies. Companies may not wish to invest
time and money in evaluation studies if they perceive that holistic approaches (even if supported only
by case study data) are sufficient for their needs. In addition, companies may be reluctant to have
their accident data made public. Nonetheless, the fact remains that there is a pressing need to use
controlled evaluation studies to assess which WRRS interventions work, by how much, and through
which causal mechanisms.
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1 Project background

1.1 The problem
Road traffic collisions continue to present a serious public health burden, and according to the World
Health Organization are predicted to be the fifth-leading cause of death by 2030, compared with
being the ninth-leading cause in 2004.1

Within these overall road accident statistics, it is commonly accepted that there is a ‘driving for work’
effect, in at least two senses. Firstly, a substantial proportion of traffic collisions involve people
driving for work. Figures available from the UK Department for Transport show that in Britain in
2009, 18 per cent of all drivers and riders aged over 15 and involved in a collision where someone
was injured were ‘driving for work’ at the time. An earlier estimate by the Work-related Road Safety
Task Group2 was that between a quarter and a third of all road traffic incidents involved someone
who was at work at the time. Secondly, it has been established that fleet car drivers have an elevated
accident liability even when their higher mileage is taken into account.3

In other words, we know that those people who drive for work are sufficiently exposed to driving to
account for a large number of injuries on the road, and we know that when they are exposed, they
are more likely to be involved in accidents than non-work drivers are. Combined with the fact that
employers present a ‘gateway’ through which drivers can be reached with targeted safety
interventions, these observations mean that work-related road safety (WRRS) is a field with great
potential to reduce the injury burden to society from road collisions.

1.2 This project
The project had two key aims. The primary aim was to carry out a systematic review of the published
literature on the effectiveness of WRRS interventions. The second was to seek feedback and insights
from various stakeholders in the WRRS field, including those in business who have sought to manage
their WRRS risk through the various interventions under review, policy representatives, and
academics and consultants who have an expertise in driver behaviour and/or WRRS.

1.3 This report
This report describes the process through which the project aims were met, and summarises the
findings. In Section 2 we discuss the literature review itself and present a summary of its main
findings. Section 3 describes the process by which feedback on the review was sought from
stakeholders, and Section 4 summarises the feedback received. Finally in Section 5 we outline
recommendations.
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2 Literature review

Although there are a number of different forms that interventions focused on WRRS can take, and
although there are many providers of such interventions, there is a lack of understanding as to which
types of intervention are most effective, and to what degree. The objectives of the review were to
answer the following questions:

• Is there a sufficient literature of the highest quality evaluations (ie randomised controlled trials
with sufficient sample sizes and using collisions or collision risk as an outcome variable) to make
a definitive statement regarding the efficacy of WRRS interventions overall?

• If not, what are the suggested levels of effectiveness of WRRS interventions using weaker study
designs?

• In either case, what can be said about the effectiveness of different subcategories of intervention
(such as training, incentives, and enforcement through technology)?

The review is reported in full elsewhere. In summary, it concluded that the task turned out to be a
difficult one, largely because of the scarcity of good data. If one adopts the criterion that an
evaluation study should assess whether an intervention has brought about a statistically reliable
change in crash rates, then the results were meagre in the extreme. Only four interventions met this
criterion; three were in the same investigation, and all were conducted more than a decade ago. These
conclusions, and possible reasons for them, were sent to stakeholders for comment.

A summary of the literature review is provided in Appendix B.
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3 Process of stakeholder engagement

A list of stakeholders and academics was agreed with IOSH. It was decided from the outset of the
project that a number of different industry sectors and stakeholder types would be approached. The
final list included representatives of the following types (with the number of people approached in
each category in parentheses):

• academics (8)
• consultants working in WRRS (3)
• company fleet/WRRS representatives (4)
• insurance industry representatives (2)
• government and policy representatives (7)
• fleet organisation representatives (6).

To ensure that the project plans would meet user needs, a small subset of the stakeholders were
approached at the beginning of the project on an opportunity basis, and were asked to reply to the
questions shown in Appendix A. All of the individual stakeholders were approached after the review
had been completed. They were asked to comment on a summary of the review, shown in Appendix B.
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4. Feedback from stakeholders

4.1 Feedback at the beginning of the project
This section discusses replies to the individual questions shown in Appendix A, from the following
subset of stakeholders:

• academics (2)
• consultants (1)
• company fleet/WRRS representatives (4).

4.1.1 Definition
All respondents from all groups stated that they agreed with the definition, although two respondents
(one consultant and one company/fleet WRRS representative) suggested that it might be useful to
extend the scope of the review to include interventions that focused on the reduction of injury
severity in the event of a collision. This was done. 

4.1.2 Which intervention types hold most promise?
All respondents gave multiple examples of types of intervention that they felt held promise, and three
specifically mentioned that they thought ‘systems-based’ or ‘multifaceted’ approaches would be most
effective. Other specifics mentioned included the use of education and training, corporate and
management procedures, the use of technology to monitor ongoing behaviour, driver selection
(including personality), and reducing exposure through use of teleconferencing. 

4.1.3 What kind of evidence is needed?
All but two of the respondents mentioned a decrease in accidents or accident severity as one key
outcome measure. Many participants also suggested that evidence of behavioural change would be
useful. Other suggestions included measures of stress in drivers regarding things such as time pressure
(perceived by this respondent as being a major cause of WRRS issues), and metrics related to
companies’ internal processes such as the amount of communications between drivers and managers
(presumably safety-related communication). One company fleet/WRRS representative mentioned the
need for control groups, and one of the two academic respondents made it clear that randomised
control trials should be seen as the strongest type of evidence.

4.1.4 What are the knowledge gaps?
One company fleet/WRRS representative discussed the need for a greater understanding of whether or
not there was a specific ‘driving for work’ effect in the first place, which suggests that this basic
understanding3 may not have been communicated as clearly as it could have been. Another mentioned
the need for a better understanding of the effectiveness of interventions in actual changing behaviours
‘day-in, day-out’ in the workforce. The academics and consultant all mentioned that they expected
there to be a general lack of good evidence overall, especially for those interventions that might be
expected to have a prima facie case for effectiveness (eg reducing travel through teleconferencing).
One academic suggested that the problem would not so much be identifying the gaps in knowledge,
but would be instead be in finding the knowledge in the first place. 

4.1.5 Grey literature
No stakeholders were aware of any ‘grey’ literature of note.

4.2 Feedback at end of project
Stakeholder feedback at the end of the project was in response to the summary of the literature
review shown in Appendix B. The request for feedback to academics and consultants was very
general (ie ‘tell us what you think’); other stakeholder groups were asked in addition to comment on
any issues they thought had been missed in the review, and how the messages in the review could be
communicated to a wider audience. Feedback was received from all of the stakeholder groups
approached (numbers of respondents below in parentheses):

• academics (3)
• consultants working in WRRS (2)
• company fleet/WRRS representatives (3)
• insurance industry representatives (2)
• government and policy representatives (5)
• fleet organisation representatives (2).
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The authors examined the feedback and organised it into themes on the basis of an informal thematic
analysis. The purpose of this exercise was to establish where there were obvious points of agreement
and disagreement, and to seek specific feedback on how the review could best contribute to the
WRRS field. The following sections describe and discuss the themes that emerged from the feedback. 

4.2.1 General agreement with conclusions
The vast majority of stakeholders either agreed with the general conclusions of the review or did not
question them. Around half of the stakeholders mentioned agreement explicitly in their feedback.
Some example responses include:

I agree with your general conclusions. (Academic)

I think what you have written is broadly correct. (Government and policy representative)

I agree with your general conclusions and the recommendations that fundamental empirical
research is required to cast light on what works (and what doesn’t) in the work-related road
safety area. (Academic)

Essentially, this is absolutely correct. (Company/fleet WRRS representative)

…the findings are very consistent with my own subjective impressions of the field. (Company/fleet
WRRS representative)

Despite the overall tone of agreement, there were a few dissenting statements. These tended to point
out the existence of some good case studies and in one case led us to some very recent work which
we were able to include in the final version of the review. Some examples were:

...there is actually quite a lot of good practice out there. (Consultant)

I applaud your commitment to return to the rigours of ‘classical evaluation’ but other approaches
should not be ruled out. (Consultant)

The observations [that WRRS in the UK has largely been about dissemination of best practice but
without evaluation] do not concur with the feedback that I have been getting and seems to be an
academic approach to a practical subject. (Fleet organisation representative) 

4.2.2 Methodological weaknesses are an issue in much of WRRS 
Around half of the stakeholders made specific reference to the fact that what evidence does exist in
the WRRS field is methodologically weak. Examples of such responses are:

[Regarding] the…‘impressive gains’ reported by some organisations… many of these case studies
failed to use a control group so we cannot be certain whether gains observed were due to some
other factor. (Academic)

[I] recognise the limitations of the available research to offer proof of efficacy of schemes.
(Government and policy representative)

There were also comments from a few stakeholders suggesting that, despite our focus on more robust
evaluation designs, methodologically weaker designs were still valuable. For example:

…there has been a good deal of practical application of good practice initiated by the evidence
from many businesses that investment in good management systems reduces risk. (Government
and policy representative)

…given that generally the approach…has been to apply the principles of Successful health and
safety management (HSE published guidance HSG65), why would that not work equally as
effectively as it has for non road related issues, ie other workplace based H&S topics?
(Government and policy representative)

4.2.3 More controlled evaluations are desirable
A number of stakeholders agreed strongly with the suggestion that more controlled evaluations of
WRRS interventions would be useful and desirable. Responses included:

Work-related road safety: project report  13



Overall I agree that it would be great to replicate the Televerket study or something like it…
(Consultant)

I can see great universal benefit in doing more scientifically controlled evaluations – no
organisation wants to throw good money at ineffective initiatives. (Company/fleet WRRS
representative)

One company/fleet respondent even suggested that such work could be utilised to establish the
validity of the various proxy measures that have been suggested in the field:

Given how hard it is to do studies using accident rates as an outcome measure, and the
temptations to use easier-to-measure proxy variables, it occurs to me that there would be value in
someone, somehow, putting together a coalition of interested fleet operators and government, to
fund a very large-scale study, big enough and long enough to measure accident rates well, and
compare them with a range of simultaneously gathered proxy or proposed mediating variables –
ie a super-scale validation study. This would perhaps put some proxy variables out of action for
good (showing their lack of validity) and if we were lucky, find one or two that actually had
enough validity to become the outcome measures of choice in subsequent, smaller studies. That
would transform the whole field... (Company/fleet WRRS representative) 

4.2.4 Difficulty of carrying out ‘scientific’ research in practical settings
A number of stakeholders offered the opinion that despite the appeal of more controlled scientific
studies, it would be difficult to convince businesses to take part in such studies because of the
perception that it is better to be seen to be doing something, rather than withholding interventions
from control groups, for example. Quotes included:

I might add that it is always difficult to get commercial (or commercially-minded) organisations to
do this sort of research unless they can see it heading in short order to a tool they can use…
(Government and policy representative)

I [have] experienced this myself [when assisting] a large multinational company with… a growing
crash problem that had most insurers reluctant to cover them. The company (and the insurers) did
not want to take the time, trouble or expense of trying to assess the underlying problems then
implementing an appropriate intervention and evaluating the result. A quick fix was all they
wanted… (Academic)

But it may be difficult to convince organisations to take part in such studies due to the fear of
litigation… What if someone from your control group is involved in a fatal accident?
(Company/fleet WRRS representative)

4.2.5 Importance of leadership in WRRS
A number of stakeholders drew attention to the importance of leadership or ‘top-level buy-in’ to
WRRS interventions. For example:

One thing I can say for certain is that leadership is important. In every case I have been involved
in… there has been someone or a committee that has ‘made the programme happen’. (Consultant)

Management buy in, and management led cultural change, is key; without it any driver level
initiatives eventually fail. (Insurance representative)

Key first steps… include board level leadership. (Consultant)

It is the top-level direction which really makes the difference. (Government/policy representative) 
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5 Conclusions and recommendations

5.1 What can we conclude from stakeholder feedback?
The stakeholder feedback tells us that those who work in or around the WRRS field are perfectly
aware that there is a lack of properly controlled evaluation studies; furthermore, they also know that
much of the evidence that does exist comes from designs that are not sufficient to ascertain which are
the ‘active ingredients’ in those interventions that are believed to demonstrate safety benefits. In
addition, all stakeholders appear to accept the difficulties of carrying out properly controlled
research, but even those stakeholders who are at the ‘practitioner’ end of delivering WRRS believe
that more such research is needed, and should be attempted. In slight contrast to the review, a small
number of stakeholders suggest that some case-study and holistic work done in WRRS is valuable in
demonstrating effectiveness. 

In other words, the main conclusions from the review appear to be in line with what stakeholders
observe, although in some cases stakeholders do not view deficiencies in the literature as being as
much of a problem as do the review authors.

We would like to propose that although there are reasons to explain the lack of good quality
evidence, these reasons do not justify the acceptance of the status quo. As one academic put it in
when responding to the conclusions:

I note you mention the emphasis on ‘best practice’. In the absence of evidence this might be
described as ‘best guess’ – I don’t mind being quoted on that.

WRRS users need to be made aware that without evidence of effectiveness, many of the off-the-shelf
options open to them (with the possible exception of those intervention types with prima facie
validity, such as reducing exposure to road risk through using the roads less) are themselves activities
with unknown benefits. The outlook for holistic approaches is not much better. At best, holistic
approaches which include many different interventions of unknown individual effectiveness are an
inefficient way to approach the problem; at worst they are unethical, if (as has been shown in some
other road safety domains) some of their component parts might in some circumstances be harmful,
at least for some groups of road users.4

It is interesting that the one thing mentioned in stakeholder feedback as relating to the success of
WRRS interventions – the importance of leadership or ‘top-level buy-in’ – is of a different logical type
(ie it is a context in which things get done) to the activities that often make up intervention content
(such as training, monitoring of behaviour, incentives and group discussions). It is entirely plausible
that without appropriate levels of leadership any WRRS intervention may be doomed to fail, since in
effect a lack of leadership will almost always lead to the intervention not being implemented as
intended. In evaluation, this would be seen as a failure of process; if the treatment is not delivered as
intended, then its potential level of effectiveness in terms of outcomes (eg reduced crash rates) is
simply not related to the final effectiveness achieved. 

Another way of thinking about this is as follows. The enthusiasm for WRRS among business leaders
that has been built up over the past decade (with the help of such schemes as Driving for Better
Business – see www.drivingforbetterbusiness.com) is in itself a good thing for the future of the field;
however, owing to the limitations in the evidence base identified in the review (and apparently
accepted by stakeholders), it might be suggested that the WRRS field is not in a position to comment
with certainty on how to harness this enthusiasm and leadership in the most effective ways, by
providing the most effective interventions. 

5.2 Recommendations
The following recommendations are made from the current project.

5.2.1 More robust and scientific evaluation studies should be encouraged in WRRS
A strong recommendation of the current project is that there needs to be a much greater commitment
to classical evaluation in WRRS. Although case studies suggest that it is sometimes possible to have
some success in assisting companies with managing road risk, they are not contributing to an
understanding of the true nature of the WRRS problem. A return to some classical evaluation work,
and a data-led approach, is necessary to achieve this. This includes a commitment to proper
experimental (or at least quasi-experimental) designs examining the impact of interventions on crash
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rates (or validated proxy measures – see below) with appropriate control groups. In addition, factors
such as regression to the mean and exposure need to be taken into account.

A starting point is provided by Gregersen’s work5 from the late 1990s. Group discussions, training
and incentives were all found to decrease crash risk compared to a control group, and this work
should be revisited and expanded to facilitate a greater understanding of the precise methods that
provide the greatest benefits. Care should be taken to define the precise causal mechanisms by which
such interventions are expected to have their effects, and to check that this is plausible against
existing knowledge. It is not sufficient to rely on intuition as this is sometimes wrong; for example,
training to increase car-handling skills has traditionally been accepted by the public (and policy
makers) as being of safety benefit, but has now been largely discredited as a safety intervention in the
wider road safety field. 

Interventions should be based on a clear understanding of what the data tell us about contributory
factors to crashes. The risk factors identified as being the most important for work-related crashes in
the literature (fatigue and sleep-related factors, time pressure, in-car distractions) should be the initial
focus of intervention content, along with the general behavioural antecedents of crashes and crash
outcomes, such as speed choice and seat belt wearing. 

Finally, although the current WRRS field is united on the importance of leadership and management
buy-in, little has been done to define or measure it formally. Given that this nebulous variable is
undoubtedly required to ensure that any interventions are delivered as intended (and indeed at all), its
presence/absence and characteristics should also be included in any evaluation work. 

5.2.2 A number of steps should be taken to encourage the involvement of organisations in
better evaluation studies
A second recommendation (that is perhaps needed to enable the others) is that greater engagement
with organisations is needed to convince them of the need for, and value of, better evaluation studies.
There are several key messages that need to be communicated:

• Up until now there has been very little firm evidence regarding what works, and what does not, in
decreasing crash risk in WRRS.

• The evaluation of individual interventions, or small combinations of treatments delivered as
coherent packages, to address specific crash problems (that have been identified through a data-
led approach) can satisfy the needs of businesses. At the same time they can contribute to the
evidence base in a way that is not possible when adopting the ‘holistic’ or ‘change everything’
approach. 

• In addition, such an approach can offer financial savings to businesses in the longer term, since, as
the more effective treatments are identified, it will be possible to maximise resource allocation to
those treatments, and away from treatments with more uncertain outcomes.

• Dissemination work should also include advice to organisations on how study designs with
control groups are not unethical in the absence of strong evidence that a given treatment (ie the
one being withheld from the control group) is effective. 

5.2.3 WRRS can be improved through a reduction in road use 
One of the main intentions of the authors of this report (and the accompanying review) was to
provide an evidence base that could be used by businesses to help them manage their WRRS risks.
Due to the paucity of the research literature identified, we are not in a position to be able to rank
different types of intervention, as had been hoped. For businesses seeking to manage their WRRS
risk, one recommendation that can be made (based on the prima facie safety case) is that it can be
reduced through a reduction in the amount of road use by workers. In the authors’ judgment, until
good evidence is available to say otherwise, steps taken to reduce travel by the riskier road modes
such as driving and cycling (for example by using teleconferences, and taking public transport – bus
and rail – where travel is necessary) have the best chance of proving effective at reducing road
injuries. 

5.2.4 ‘Best practice’ should be seen as the norm in WRRS
The term ‘best practice’ is a misleading one, since it has not been in any sense assessed as being the
‘best’. It is also potentially a dangerous one, as it can suggest that nothing more needs to be done
once such practices are in place. Many of the measures that currently form part of the holistic
approach are simply good business practice, and should not be regarded as safety interventions in
their own right. For example, ensuring that drivers have valid licences, have not been disqualified,
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and can actually see to drive is basic good practice, and should be treated as a baseline from which to
measure future improvement through using properly focused and quantifiable interventions.

5.2.5 A greater use of IVDRs should be encouraged in management and evaluation of
interventions
IVDR data offer a proxy measure that can be used to assess the impact of interventions and changes
over shorter timeframes than accident statistics, and with more objectivity than attitudinal measures.
There should be an effort in WRRS to make more use of such technologies in evaluation work.
IVDRs should be used when the behaviours being targeted for change by a given WRRS intervention
can be defined; these behaviours can then be measured and linked to the interventions. In a suitable
large-scale study they could also be linked to collision outcomes over the longer term (as part of a
large-scale validation study). 

5.2.6 Better outcome measures should be a priority
It is recognised that outcome measures are a problem. Collision data can be sketchy, claims data
incomplete, cost data slow to gather, and so on. It is perhaps understandable that many organisations
have looked to other more easily collected, if less tangible, measures against which to assess their
progress in improving WRRS. There has also been an increasing tendency to use attitude or
behaviour measures as outcomes. Difficulties with collision and injury data should not be allowed to
mask the fact that they remain the only valid measures of safety, and there is still no substitute for
accident data. It is possible that in the future properly validated proxy measures will become
available, but this will only come about as the result of well-designed and large-scale research studies.
This would be to the benefit of WRRS as a whole, and should be encouraged. Without a return to
‘classical’ evaluation, work to improve WRRS can only be on an ad hoc and less than efficient basis. 

There are of course commercial and practical issues that remain to be overcome when trying to
persuade industry to engage in evaluation studies. Companies may not wish to invest time and money
in evaluation studies if they perceive that holistic approaches (even if only supported by case study
data) are sufficient for their needs. In addition, companies may be reluctant to have their accident
data made public. Nonetheless, the fact remains that there is a pressing need to use controlled
evaluation studies to assess which WRRS interventions work, by how much, and through which
causal mechanisms.
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Appendix A: Questions sent to stakeholders for
comment at the beginning of the project

1 Our task is to review the effectiveness of work-related road safety interventions. We define these
as ‘any intervention designed to lower the risk of being in a road accident while driving for work’.
Do you agree with this definition? 

2 What sort of interventions do you feel hold the most promise of improving work-related road
safety?

3 What kind of evidence do you think is needed to show that something is effective? 
4 What do you think are the gaps in knowledge about work-related road safety? 
5 Do you have access to any ‘grey literature’ (unpublished reports etc) that could be relevant to our
review? 
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Appendix B: Summary of the review sent to
stakeholders for comment at the end of the project

Work-related road safety: a systematic review
There are a number of different forms that interventions focused on work-related road safety (WRRS)
can take. Although there are many providers of WRRS interventions, there is a lack of understanding
as to which types of interventions are most effective, and to what degree. Accordingly, a systematic
review of the literature has been carried out. The objectives of this review were to answer the
following questions:

• Is there a sufficient literature of the highest quality evaluations (ie randomised controlled trials
with sufficient sample sizes and using collisions or collision risk as an outcome variable) to make
a definitive statement regarding the efficacy of WRRS interventions overall?

• If not, what are the suggested levels of effectiveness of WRRS interventions using weaker study
designs?

• In either case, what can be said about the effectiveness of different subcategories of intervention
(such as training, incentives, and enforcement through technology)?

The review revealed a number of methodological problems that have impinged on WRRS in the past,
and continue to do so in the present. The first, and most obvious, is that it takes place in the real
world, and therefore experimentation to establish the effectiveness of remedial measures is extremely
difficult. Twenty years ago, this was seen as a challenge, and good evaluation work was carried out,
and possibilities for further research were identified. These have never been followed up. Largely as a
result of pressure from policy makers and legislators, there has been a major change in emphasis
where a concern with policies and procedures has become the main priority for fleet operators. While
Murray et al.1 stress the need for ‘proactive key performance indicators’, they also accept that much
of the activity in the UK in the last decade has been concerned with identifying and disseminating best
practice, rather than with evaluation. 

The second barrier is the near universal use of multifactor interventions. While case study evidence is
highly supportive of such an approach, what is lacking is an understanding of the relative
effectiveness of the component parts of any intervention package. Concern with procedure in the UK
has often led to multifactor interventions being adopted on a largely pragmatic basis. This contrasts
with the situation in Australia, where the multifactor approach is employed with enthusiasm and
buttressed by a range of theoretical and conceptual frameworks. 

Another barrier to evaluation has been the lure of intervening variables. To most road safety
researchers, accident statistics are the ultimate criterion by which any safety countermeasure should
be assessed. In the WRRS field, however, there has been increasing pressure to move to other more
‘explanatory’ measures, such as behaviour and attitudes, partly because of the ease with which such
data can be collected. There are a number of inherent problems with this approach, and it has
achieved only limited success to date.

The final barrier to evaluation is that it is no longer seen as being important – at least not in the
rigorous scientific sense. In the multifactor approach, changes to crash rates are now seen as only one
of many possible key performance indicators. As an example, in the Wolseley case study by Murray 
et al.1 there were 11 other measures cited as outcomes in addition to a reduction in collision rate.
One result of these barriers to evaluation is the fact that not a single properly controlled evaluation
study of WRRS interventions has been carried out in the last decade.

Since 1999, there have been six reviews of the literature. All six experienced difficulty in finding well-
controlled evaluation studies. If one adopts the not unreasonable criterion that an evaluation study
should assess whether an intervention has brought about a statistically reliable change in crash rates,
then the results are meagre in the extreme. Only four studies meet this criterion; three were in the
same investigation, and all were conducted more than a decade ago.

In 1996, Gregersen et al.2 described the results of a major investigation in which four interventions
were compared, together with a control. Three of the interventions were shown to have a significant
effect in reducing accident rates. In 2000, Wouters & Bos3 were able to show that the installation of
‘black box’ recorders could reduce accident involvement among fleet drivers. These four interventions
are the only ones in the literature that show scientific credibility. In the last decade, no serious
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evaluation studies have been undertaken, and the claims of improvement in WRRS have been largely
anecdotal in nature.

It is important to bear in mind that the absence of strong evidence of effectiveness does not mean that
effectiveness has not been achieved. There have been a number of case studies in recent times that
have claimed impressive gains in WRRS through the implementation of large-scale programmes. Two
notes of caution must be sounded, however. The first is that it is in the nature of things that only
success stories get reported. There is some counter-evidence (anecdotal, inevitably) that large
programmes have been carried out in some organisations without making any impact on existing
problems. The second is that the current practice is to use a broad package of measures, which means
that the effectiveness of each individual component is therefore impossible to assess. Without a return
to ‘classical’ evaluation, work to improve WRRS can only be on an ad hoc and less than efficient
basis. Therefore a strong recommendation of the current review is that effort should be expended in
the WRRS field on engaging with organisations that are willing to take part in more scientifically
controlled evaluations of the effectiveness of different WRRS interventions. There is a pressing need
to use controlled evaluation studies to assess which WRRS interventions work, by how much, and
through which causal mechanisms.
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