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’I Understanding
Organizational Factors in
High-Risk Environments

Historically, accidents within an organization have been explained in terms of
technology and human factors without taking into consideration the organiza-
tion’s values, beliefs, and behaviors. These cultural dimensions can also create
limitations in organizational systems. In certain sectors, such as nuclear power and
petro-chemical industries, the complexity of the organization—technology interface
introduces unforeseen interactions among system components that have resulted
in catastrophic accidents. High-risk industries such as the nuclear power industry
became interested in culture in the early 1980s. The International Nuclear Safety
Advisory Group (INSAG) first coined the term safety culture when referring to the
failure at the Chernobyl Nuclear Power station (Sorensen, 2002). INSAG (1991)
acknowledged that after a certain point in the maturation of safety systems, technol-
ogy alone cannot achieve further improvements in safety; instead, organizational
and cultural factors become more important.

1.1 SIMPLE TO COMPLEX

The early evolution of the management of safety-related programs in the United States
began with a compliance-based inspection focus brought on by the Occupational
Safety and Health Act (OSHA) in the 1970s. As a result, procedures, training, and
tools were established and continuously improved to increase awareness, reduce risk,
and ensure compliance. Although OSHA and its enforcement powers had a positive
effect on safety in the United States, reducing fatalities and disabling injuries by
more than 50%, there was limited attention to long-term performance or continuous
improvement.

Likewise, for most of the twentieth century, accident theories were traditionally
based on a closed-system approach that examined conditions, barriers, and linear
causal chains that do not consider the complexity of today’s working environment.
The typical focus in the 1960s and 1970s was on technical faults and human error,
which received international attention following the accident at Three Mile Island.

The accident at Three Mile Island was compounded when plant operators failed
to recognize the warning indications of a loss-of-coolant accident due to inadequate
training and human factors. In particular, a hidden indicator light led to an operator
manually overriding the automatic emergency cooling system of the reactor because
the operator mistakenly believed that there was too much coolant water present in
the reactor (Health and Safety Laboratory, 2006). The Three Mile Island accident
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investigation’s Kemeny Commission coined the phrase “operator error,” which
reflected the cause and effect thinking of the 1970s (Kemeny, 1979).

In a similar fashion, the compliance-based “workplace inspection” approach of
the 1970s gave way to behavior-based safety in the 1980s and early 1990s. Behavior-
based safety was grounded in the belief that individual behavior could be changed by
focusing on the behavior itself and the consequence of that behavior. The approach
reinforced the idea that an unsafe behavior was the result of individual choice with-
out regard for other organizational factors. Hollnagel (2009) has noted that many
accident models still share a linear approach and are silent on the dynamic interplay
among factors. Linear causality suggests that the effect is proportional to the cause.
Causal explanations of incidents provide greater organizational control by placing
blame on the specific individual without considering systemic issues behind the inci-
dents. The organization socially constructs a view that the essence of safety is to
prevent individuals from committing errors (Reiman and Rollenhagen, 2010).

Unfortunately, managing worker safety by regulatory compliance and address-
ing individual error does not address the risk of a catastrophic event. Catastrophic
risks need to be treated differently from other risks. Executives can prevent cat-
astrophic events through a holistic organizational focus on risk. Low-probability,
high-consequence occurrences that have a high inherent risk such as Three Mile
Island are called catastrophic events (Kleindorfer et al., 2012). Historically, cata-
strophic events have played an important role in the development and application
of accident theory, so it is not surprising that an alternative view emerged from the
Three Mile Island crisis.

Sociologist Charles Perrow disagreed with the human factors argument presented
by the Kemeny Commission. Perrow (1981) proposed a sociological view of the rela-
tionship between reactor operators, their indications, and decision making under
duress. Perrow (1984) explicitly stated that it was the system that caused the Three
Mile Island accident, not the reactor operators. Perrow proposed that an association
should be made between the errors and the system, as opposed to the errors and the
operators. Perrow’s 1981 paper included a description of a normal accident that later
became normal accident theory. Normal accident theory is based on the unantici-
pated interaction of multiple failures. Perrow (1984) believed that if the system is
both interactively complex and tightly coupled, there is no possibility of identifying
unexpected events and the system should be abandoned.

Perrow’s arguments aligned with limiting the human interface and were later
reflected in a paper by Otway and Misenta (1980) that concluded by questioning
whether the role of operator should be eliminated or redefined for less human inter-
vention in emergencies. It was the safety community’s negative reaction to Perrow’s
(1984) controversial ideas that led to much of the present-day thought on safety cul-
ture. However, it wasn’t until many years after the Three Mile Island event that
culture took on a more prominent role in the prevention and analysis of accidents.

The concept of organizational culture became popularized in the 1980s with
bestseller books such as In Search of Excellence (Peters and Waterman, 1982) and
Corporate Cultures (Deal and Kennedy, 1982). Emphasis was placed on the impor-
tance of employees as a resource and management as an influence on cultural change.
Since the 1980s, the concept of organizational culture has been extensively studied
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and has become an interdisciplinary interest spanning the fields of psychology, soci-
ology, and management. Culture is shared among groups of individuals and is not a
characteristic of single individuals. It is something that members of an organization
learn over time as the correct or wrong way of behaving in an organization. Schein
(2004) describes culture in terms of three elements:

e Culture offers structural stability that provides meaning and predictabil-
ity to the organization. Culture survives even when some members of the
organization leave. Strong cultures put considerable pressure on people to
conform.

e Culture often resides in the deepest subconscious part of a group.

e Culture influences all aspects of how an organization deals with its
operations.

Using organizational culture as an instrument of control remains a source of
debate and today many call for a more holistic approach to understanding culture
that considers its many layers and complexity (Haukelid, 2008). The early concept
of safety culture emerged from the popular view of organizational culture and it
faces similar debates. Cooper (2000) noted that safety culture does not operate inde-
pendently, but rather it is tied to other non-safety-related operational processes or
organizational systems.

Since Chernobyl, numerous definitions of safety culture have appeared in the
literature. The preponderance of definitions refer to culture in terms of attitudes
and behaviors (Guldenmund, 2000; Hale, 2000; Lee, 1996; Ostrom et al., 1993;
Pidgeon, 1991). Most definitions have focused on safety culture in high-risk areas
such as nuclear power, mining, and transportation industries (Guldenmund, 2007,
Wiegmann et al., 2001). The majority of definitions suggest that safety culture is a
discrete entity that an organization “has” and that culture can be understood in terms
of perceptions and workplace behaviors. These definitions imply that culture can be
changed.

The interest in safety culture stimulated related research in accident management.
In 1985, a group of researchers at the University of California, Berkeley, initiated
research on high reliability organizations (HROs) by examining organizations that
operated virtually error-free, such as air traffic controllers, nuclear power plants, and
the US Navy aircraft carriers (Roberts, 1993). Consequently, high reliability organi-
zation theory has become a prominent model to explain complex high hazard organi-
zations that perform with a high level of safety, reliability, and system integrity. High
reliability organizations and safety culture share key attributes. Weick and Roberts
(1993) suggest that organizations become reliable by creating a positive safety cul-
ture and reinforcing safety-related behaviors and attitudes. Research on high reliabil-
ity organizations strengthened the case for safety as a facet of organizational culture.

1.2 TWENTY-FIRST-CENTURY LEADERSHIP AND CULTURE

Leadership is acknowledged as a primary influence on organizational culture
(Schein, 2004). It has been my experience that impactful leaders have an innate
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talent for developing an inspiring picture of a future environment that is based on
their personal core beliefs and their vision for an impactful outcome. They are able
to paint a vision that motivates people to action. Leaders connect with people and
inspire them to rally around an effort. Leadership requires a strong sense of self.
Leaders help people understand how they can contribute to a greater good and in the
process develop themselves. Are these leadership characteristics sufficient to influ-
ence organizational change in the twenty-first century?

In recent years, traditional leadership relationships have been replaced with
non-traditional leadership processes and complex interactions. The connectedness,
support, and development of staff is more difficult. Organizations are more fluid.
Extended enterprises have emerged that are independent and networked. Cultural
context has become important as the lines of nationality have become blurred and
culturally acceptable norms are shifting universally.

Changing markets, flatter, more fluid organizations, global partnerships, and
extended enterprises have created a plethora of unique roles for twenty-first-century
leaders. Weaknesses in leadership tied to safety culture and high reliability attributes
are important contributing factors in the analysis of catastrophic events. Retrospective
case studies of disasters highlight that after a certain point within complex systems,
mature safety processes and technology alone cannot assure safety; additionally,
and more importantly, the influence of organizational and cultural factors associated
with leadership must be considered. Rather than thinking of leadership narrowly in
terms of the leader—follower perspective, we must consider the complex relationships
and interactions that are necessary to influence positive outcomes in the twenty-
first century and how they influence the organizational culture. Six disasters are
described throughout the book:

e The explosion and release of toxic gas from a Union Carbide plant in
Bhopal, India, that killed thousands of Indian citizens and injured hundreds
of thousands in 1984

e The loss of seven crew members in the Challenger disaster when an O-ring
failure caused the liquid hydrogen-oxygen tank to explode in 1986

e An explosion and fire at the BP Texas City Refinery that killed 15 workers
and injured 200 in 2005

* An underground explosion at Massey Energy’s Upper Big Branch Mine in
West Virginia that killed 29 miners in 2010

¢ The release of radioactive contamination following the earthquake and tsu-
nami at the Japanese Fukushima Daichii Nuclear Power Plant in 2011

e The explosion on the Deepwater Horizon rig that released approximately
three million barrels of oil into the Gulf of Mexico, killed 11 workers, and
injured 17 in 2012

Socio-technical factors influencing the six disasters are used throughout the book
to support the case for authentic leaders that cultivate reliable and resilient organiza-
tions. Authentic leadership was born from society’s need to trust government and
corporate motives given the constant scandal and turmoil associated with recent
catastrophic industrial disasters and other events with global impact (Northouse,
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2013). Authentic leadership focuses on values and building trust in the organization
through transparent relationships, which aligns stakeholders and ultimately influ-
ences the organizational culture (Avolio et al., 2004).

1.3 A NEW GENERATION OF CHALLENGES

Although valid and necessary, the traditional elements of safety programs are insuf-
ficient to mitigate catastrophic incidents and achieve the desired level of perfor-
mance in all aspects of business. These elements need to be understood in terms of
organizational risk and driven by the culture of the organization. Studies of world-
class organizations have shown that there is a path to achieve leadership excellence
in safety-related disciplines and ultimately improve performance across all business
elements. Figure 1.1 describes the historical stages of development that have pro-
gressed our worldview of safety to one of collaboration that is focused on long-term
organizational performance and continuous improvement. Authentic leadership is
the silent factor that underpins success.

The following chapters apply the concepts of safety culture, high reliability,
and authentic leadership to work teams operating in high-risk environments. They
propose behavior-based risk management as a method to complement traditional
activity-based approaches to reducing risk. The book’s format will give the reader a
better understanding of the characteristics of the leader—work team relationship that
could prevent severe failures and offers practical tools to apply in the workplace.
Although the focus is on environment, health, safety, and security, the concepts can
be applied to any high-risk work environment.

Number of incidents

—-——

Y

Pre-1970 Time Now

FIGURE 1.1 Historical stages to a strong organizational safety culture.
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The book is organized into two sections:

e Section 1 provides a review of the literature and a case study.

e Section 2 is a practical toolkit for creating the capacity for organizational
resilience and assessing, monitoring, and improving the organization’s
safety culture in the context of leadership.

Chapters 1 and 2 provide the historical background and a review of the literature.
The literature review introduces a meta-model for leadership and work team engage-
ment that considers leadership theory, accident causation theory, and safety culture
research. Chapter 3 describes a case study that applies the concepts of safety culture,
high reliability, and authentic leadership to the leadership of high-risk work teams.
Chapter 4 describes organizational resilience and provides techniques to increase
organizational capability through risk management and other organizational prac-
tices. It also describes a model to predict high-risk workgroups with a higher prob-
ability for future environment, safety, and health incidents. The model integrates
aspects of employee engagement, safety culture, accident history, and exposure to
high-risk activities to provide a unique lens to identify and manage safety risk across
the organization. Finally, Chapter 5 outlines practical steps, including pitfalls and
good practices, to assessing and improving safety culture and leadership within an
organization.

Most importantly, the book provides a unique authentic leadership perspective
associated with culture and organizational resilience that is based on a genuine lead-
ership commitment to safe operations throughout the organization. Without such a
commitment, the culture and resilient characteristics will not become ingrained in
the values and beliefs of the organization and will be seen as nothing but shallow
gestures by the workforce. Success is measured by a reduction in risk and increased
organizational resilience to accidents.



2 Review of the Literature

This chapter comprehensively examines relevant leadership theory, accident
causation theory, and safety culture research. Within each area, I discuss the current
state of theory, research outcomes, and gaps in the literature. The review connects
theory and research studies in these three areas to leadership behavior, work team
engagement, and safety culture outcomes. The review also establishes a basis to bet-
ter understand the nature of social relationships necessary to detect the precursors
of catastrophic failures.

Using the traits and processes within each of these areas, [ have proposed a meta-
model (Figure 2.1) that describes the properties of an organization that routinely
deals with hazardous technologies and does so with success and few failures. These
essential elements to success are introduced in this chapter and applied throughout
the book.

2.1 LEADERSHIP AS THE PRIMARY INFLUENCE ON CULTURE

Leadership is commonly accepted as the primary influence on organizational culture
and safety culture (Schein, 2004). Retrospective case studies of disasters such as
those that occurred at Bhopal (Shrivastava, 1987), on the Challenger (Vaughn, 1996),
at the Texas City Oil Refinery (Hopkins, 2010), and on the Deepwater Horizon drill-
ing rig (DHSG, 2011) have emphasized leadership’s influence on organizational cul-
ture. Although much of the safety leadership literature aligns with the theories of
leader—member exchange theory and transformational leadership, these theories and
associated research are necessary but not sufficient to account for the complex and
multidimensional nature of leadership.

2.1.1 LeADER—MEMBER EXCHANGE THEORY AND RECIPROCATION

The concept of reciprocation associated with the leader—member exchange theory
plays a role in safety leadership by enabling a positive work climate and positive
safety outcomes. Basford et al. (2012) pointed out that the process of behavioral reci-
procity asserts that people tend to respond to others’ behaviors in kind. Immediate
managers who feel supported by senior managers will reciprocate with supportive
behaviors, and senior managers will respond favorably by showing support in return
for displays of immediate manager support. Immediate supervisors that feel sup-
ported by their senior management may be more likely to forward this support to
followers (Basford et al., 2012).

Hofmann and Morgeson (1999) identified that leader—member exchange and
perceived organizational support influence accidents. Their research suggests that
individual commitment to and engagement in safety is more likely when employees
perceive organizational support and have a quality relationship with their supervisor.
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Risk
management

Activity-based
Behavior-based

Leadership

Authentic
Transparent

Organizational
resilience

Culture

Behaviors
Relationships

Learning
Adaptability

FIGURE 2.1 Meta-model for leadership in high-risk environments.

Michael et al. (2006) studied production employees at five wood manufacturing
plants. They found that organizations that foster positive social exchange between
employees and direct managers have less safety-related events. These studies provide
important insight into transactional exchanges between managers, supervisors, and
workers in specific contexts, but do not account for a leader’s influence on cultural
factors such as the values and beliefs of members.

2.1.2 TRANSFORMATIONAL LEADERSHIP BEHAVIORS

Transformational leadership behaviors are credited with aligning values, increasing
followers’ trust, satisfaction, and citizenship, and predicting occupational injuries
(Barling et al., 2002; Bass, 2008). Bass (2008) has been the primary influence on
transformational leadership research. Bass believes that transformational leadership
motivates followers to transcend their own self-interest for the good of the organi-
zation. The leader increases intrinsic motivation by increasing the perception that
task objectives are consistent with their followers’ authentic interests and values and
moves followers to go beyond expectations by addressing their needs and motives
(Bass, 2008). In essence, the follower’s personal values are transformed to meet
organizational goals.

The Multifactor Leadership Questionnaire (MLQ) has been the primary tool
used to study transformational leadership (Jung & Avolio, 2000; Bass & Avolio,
1990). In a controlled study, Jung and Avolio (2000) found that transformational
leadership behaviors had both a direct and indirect effect on the quality and quantity
of follower performance. The effects were mediated by the follower’s trust in the
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leader and value congruence between leader and follower (Jung & Avolio, 2000). In
another study, Barling et al. (2002) used a modified version of the MLQ to assess
follower perception of direct supervisors’ transformational leadership behaviors in
the restaurant industry. They found that safety-specific transformational leadership
behaviors predicted occupational injuries (Barling et al., 2002). These concepts are
important as the alignment of values and trust in the leader may enable the followers
to persist and overcome significant obstacles, especially in high-risk environments.

2.1.3 AUTHENTIC LEADERSHIP

At the same time that the concept of safety culture was gaining momentum in the
1980s, leadership theories emerged that are based on a positive moral perspective.
These theories build on Burns’ (1978) concept of the moral leader that considers the
essential desires and needs, hopes, and values of the followers. Authentic leadership
is at the core of positive leadership. Avolio et al. (2004) describe authentic leadership
as a root construct that can incorporate aspects of other positive leadership theories
such as transformational leadership.

Authentic leadership enhances the transformational model by emphasizing
authentic behaviors, role modeling, and value-based leadership that create an inclu-
sive, ethical, and caring climate. Authentic leadership does not consider behavioral
style but rather focuses on values and convictions, building trust among follow-
ers which aligns stakeholders and ultimately influences the organizational culture
(Avolio et al., 2004). Gardner et al. (2005) integrated authentic leader perspectives
into a self-based model of authentic leader and follower development. Three of the
model’s distinguishing features are balanced processing, relational transparency,
and an internal moral compass. These features are important to establishing work
team engagement and reducing system failure.

2.1.4 AUTHENTIC LEADERSHIP, SAFETY CULTURE, AND HIGH RELIABILITY THEORY

Authentic leadership addresses the leader’s role in developing an organization’s
capacity to anticipate problems by engaging with staff to detect weak signals of
failure through the notion of balanced processing (Gardner et al., 2005). Balanced
processing refers to the handling of information and decision making that considers
all opinions and encourages diverse viewpoints (Gardner et al., 2005). Similar to
the characteristics of high reliability and safety culture, leaders request information,
explore alternative solutions, challenge prevailing views, and welcome criticism (Eid
et al., 2012).

The important underlying difference not explicitly captured in the leadership
characteristics of high reliability and safety culture is that authentic leaders are
driven by a moral compass and not influenced by external pressures (Walumbwa
et al., 2008). Leaders that act ethically and morally establish trust within the orga-
nization and with the public. These leaders are motivated by their values and beliefs
that reflect a higher mission. The following section reflects on leaders whose values
are not aligned with the moral responsibility for the stewardship of worker safety
and the environment.
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2.1.5 MOoRAL REASONING: AUTHENTIC LEADERS HAVE
AN INTERNALIZED MORAL PERSPECTIVE

In high-risk organizations, leadership driven by insincere motives has had disastrous
consequences. A lack of passion for the environment and safety and health by senior
executives resulted in misguided corporate priorities and values. In each of these
examples, the corporate executives placed profit above their stewardship of work-
ers, the public, and the environment. As disasters unfolded, their words and actions
betrayed their true motives. Ethical dilemmas in times of duress can reveal a leader’s
true values. In public forums, the corporate Chief Executive Officers (CEOs) for
Massey Energy and BP appeared very proud of their safety record and publically
espoused their values for safety, but their behaviors sent a very different message to
workers and the public.

The explosions at the BP Texas Refinery and the Deepwater Horizon oil rig are
well-known examples of how senior executives emphasized worker safety (i.e., slips,
trips, and falls) over the risks associated with industrial processes involved in refin-
ing oil and deepwater drilling. In both the BP Texas City and the Deepwater Horizon
disasters, meetings were held with operations personnel to congratulate them for
their safety record minutes before the disasters occurred. Both of these disasters
highlight misplaced values at the expense of worker lives and environmental stew-
ardship. Tony Hayward succeeded CEO Lord John Browne after the Texas City
event. Browne was known for his hard-nosed cost-cutting tactics. When Browne left,
many of the company’s directors left as well (Bryant & Hunter, 2010). Many thought
that Hayward’s selection was a sign that BP was truly serious about improving safety
standards. In one of his first interviews after being named BP’s CEO, Hayward
pledged to make safety a top priority and that he would “focus like a laser” on safety
(Rayner, 2010).

Unfortunately, cost cutting continued at the expense of safety and set the stage
for Deepwater Horizon. One month after the gulf disaster, Hayward dismissed the
spill by stating “The Gulf of Mexico is a very big ocean. The amount of volume of
oil and dispersant we are putting into it is tiny in relation to the total water volume”
(Faulkner, 2010).

Likewise, when asked about Massey’s safety record after the explosion that killed
29 miners, CEO Don Blankenship justified the loss of life by stating that Massey
Energy employees worked in “difficult underground conditions” and described the
23 miner deaths in Massey Energy mines in the previous 10 years as “average”
(Governor’s Independent Investigation Panel, 2011, p. 93).

Blankenship maintained that safety had been his first priority since he joined
Massey. He touted Massey as “an innovator of safety enhancements,” a company
that “has introduced many safety practices that have later been adopted through-
out the mining industry in the United States and around the world” (Governor’s
Independent Investigation Panel, 2011, p. 94). Similar to BP’s neglect of process
risk, Massey Energy executives placed emphasis on their commitment to safety
by requiring personal protective equipment such as reflective clothing, metatarsal
boots, and seat belts, but neglected the fundamentals of safe mining such as suit-
able ventilation, operable equipment, and fire suppression (Governor’s Independent
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Investigation Panel, 2011). Multiple investigations of the Upper Big Branch disaster
found that worn and broken equipment created a spark that ignited a build-up of coal
dust and methane gas. Broken water sprayers could not prevent a minor flare-up from
becoming a massive fire (Mine Safety and Health Administration, 2011; Governor’s
Independent Investigation Panel, 2011).

Focusing on accident statistics and protective equipment were superficial gestures
to the employees that worked with unmaintained and malfunctioning equipment.
Leadership can be described as a set of competencies, but it also requires a character
and moral fiber that are unwavering in times of crisis. Unfortunately, leaders that are
committed to moral values as well as those that are not influence the behavior of the
entire organization.

2.1.5.1 Government Regulation: A Culture of Collusion?

As 1 discussed earlier in Chapter 1, US government regulation through the
Occupational Health and Safety (OSH) Act has been responsible for significant
improvements in workplace safety. Unfortunately, pandering with regulators and gov-
ernmental agencies in order to put the corporation’s self-interest above public health
and welfare is another factor that has played a significant role in catastrophic events
associated with highly regulated industries. Deepwater Horizon and Fukushima are
examples that illustrate the consequences when boundaries are blurred between the
functions of regulators and the contractors that they oversee.

In the case of Deepwater Horizon, the Minerals Management Services (MMS)
was not only responsible for offshore leasing and resource management, it also
collected and disbursed revenues from offshore leasing, conducted environmental
reviews, reviewed plans and issued permits, conducted audits and inspections, and
enforced safety and environmental regulations. Cross-purpose functions within the
MMS created a conflict of interest that resulted in pressure from political and indus-
try interests such as BP. The close relationship between BP and the regulators made
the permit change process essentially a rubber stamp. It is likely that the approval of
a permit to revise BP’s drilling plan within 10 minutes of submission only helped
to accelerate the inevitability of the explosion and environmental disaster (Roe &
Schulman, 2011).

Similarly, in the case of the Fukushima accident, the regulation of nuclear power
was entrusted to the same government bureaucracy that promoted it. The nuclear
disaster was determined to be the result of complicity between the government, regu-
lators, and operating contractor, and their collective lack of governance. The opera-
tors and regulators put their own interests in expansion and profits ahead of their
responsibility to protect the safety of the public. Stakeholders involved in Fukushima
were well aware of the best practices that had been advocated by international agen-
cies, but they failed to force the industry to implement them and covered up small
scale accidents (DIET, 2012).

To assure public safety and environmental protection, the separation of the regu-
latory function charged with promotion and the function charged with production
requires reforms even beyond those already enacted since the Deepwater Horizon
and Fukushima disasters. Fundamental reform is needed in both the structure of
those in charge of regulatory oversight and their internal decision-making process
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to ensure their political autonomy, the use of technical expertise, and their full
consideration of environmental protection concerns (Deepwater Horizon Study
Group, 2011; DIET, 2012).

2.1.5.2 Conclusion

It is difficult to measure the institutional benefit of averting disaster, but the cost
of major industrial disasters is a topic of scholarly research and a matter of public
record. Authentic leadership is not about one decision to avert disaster, it is a way
of doing business throughout the enterprise that cultivates and builds the character
of a corporation over time. Authentic safety leadership for high-risk corporations is
complex and must be aligned at all levels within the organization and reflected in
interactions with all stakeholders.

To be successful in the twenty-first century, CEOs in complex high-risk industries
must understand that profitability is tied to the protection and preservation of human
life and the environment. Corporations such as Massey Energy and BP believed
that loss of life and environmental insult were part of the cost of doing business.
Leadership in high-risk industries must make decisions that reflect care and com-
passion for human life without letting external influences tied to profit and legal
exposure get in the way.

2.1.6  AUTHENTIC LEADERSHIP, PsycHOLOGICAL CAPITAL,
AND WORK TEAM ENGAGEMENT

Kahn (1990) defined engagement as “the harnessing of organizational member’s selves
to their work roles; in engagement, people employ and express themselves physically,
cognitively and emotionally during role performances” (p. 694). Kahn (1990) argued
that psychological safety enables personal engagement at work by establishing trust
and respect. Edmondson (2012) found that people working together in teams tend
to have the same set of influences and perceptions, and introduced the term psycho-
logical safety as a group-level construct. In psychologically safe environments, teams
are comfortable and willing to offer ideas, question anomalies, and raise concerns
(Edmondson, 2012). Similar to the characteristics of psychological safety, authentic
leadership supports work team engagement by developing positive psychological capi-
tal through sharing information in an open and transparent manner (Eid et al., 2012).

Psychological capital is a concept that played an important role in the conceptu-
alization of authentic leadership (Luthans et al., 2015). Psychological capital refers
to an individual state of development that inspires individuals with confidence to
succeed at challenging tasks, work toward challenging goals, and rebound from
adversity (Luthans et al., 2015). Luthans and Avolio (2003) identified four posi-
tive psychological states: confidence, optimism, hope, and resiliency. Luthans et al.
(2004) suggest that psychological capital can play a role in developing teams and
organizations. These claims are supported by research done by Walumbwa et al.
(2010). Walumbwa et al. (2010) found that the more leaders were seen as authentic,
the more employees identified with them, felt empowered, engaged in work roles,
and demonstrated organizational citizen behaviors. Relational transparency and
the development of positive psychological capital appears to be closely related to
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positive organizational outcomes. Eid et al. (2012) reflect that developing the positive
psychological capital associated with authentic leadership becomes important in
complex high-risk industries that must adapt to unpredictable events.

2.1.7 LeADERsHIP AND CULTURE

The theories of leader—member exchange and transformational leadership as enacted
through authentic leadership are important factors that are thought to contribute to
safe performance and work team engagement. Authentic leadership actions demon-
strate a genuine passion for the well-being of the organization, align values with
their followers, and promote the reciprocation of behaviors (Walumbwa et al., 2010).
Unfortunately, although empirical research has demonstrated that leadership can pre-
dict a variety of outcomes such as performance and employee attitude, it usually
accounts for less than 10% of the variance in these outcomes (Eberly et al., 2013).
These studies primarily focus on the relationship between leader and follower and
fail to consider the interactive relationship between leader, follower, followership, and
the organization. Eberly et al. (2013) suggest that a more integrated model is needed
to fully explain the mechanisms influencing leadership outcomes. They suggest that
research has underspecified context and that a multidimensional integrated view is
needed to account for greater variance in outcomes. Their model considers a diffused
process that is independent of any formal role or hierarchical structure. They describe
leadership as a series of dynamic event cycles between multiple loci of leadership.
The model considers the dynamic interplay between leaders, followers, dyads, and
collectives and how they influence organizational outcomes. Until recently, literature
has been silent on the dynamic interplay of leadership (Eberly et al., 2013). This is an
important consideration to fully understand the impact of leadership in establishing a
resilient culture that actively detects the precursors of catastrophic accidents.

2.2 CATASTROPHIC EVENTS IN HIGH-RISK ENVIRONMENTS

Catastrophic events are low-probability, high-consequence occurrences that have a
high inherent risk (Kleindorfer et al., 2012). In recent history, catastrophic events
have devastated ecosystems, nations, industries, and communities. There are two
schools of thought about preventing catastrophic accidents. The first, normal acci-
dent theory, contends that in highly coupled complex high-risk industries, accidents
are inevitable and unpredictable (Perrow, 1999). The second, high reliability theory,
focuses on organizational resilience and reliability to avoid normal accidents. High
reliability depends on the organization’s ability to detect and remedy small devia-
tions from expected operations before they combine and contribute to a catastrophic
event, and is a significant factor in establishing a strong safety culture and highly
engaged work team.

2.2.1 MAN-MADE DISASTERS

Turner’s (1978) model for man-made disasters is based on a failure of foresight to
detect a drift from organizational norms. Turner (1978) believed that prior to disaster
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there is a long incubation period where the potential for disaster builds. The model
was groundbreaking as it defined disasters in sociological terms as a collapse of
existing cultural beliefs about hazards. The theory posits that system vulnerability
arises from unintended and complex interactions between seemingly normal orga-
nizational functions. It also asserts that the best safety processes and systems could
be undermined by organizational behaviors that suppress or dismiss information.

Karl Weick (1987) opined that failures occur mainly through psychological fac-
tors and used the term requisite variety to explain why humans do not possess the
capacity to anticipate problems generated by complex systems. Weick (1987) argued
that the variety of the complex system exceeds the capability of the human brain to
sense and anticipate problems. When the brain’s capability is overloaded, important
information is missed which can exacerbate a problem. High reliability research
expanded Turner’s model through the contention that careful, mindful organiza-
tional practices can make up for inevitable limitations to the rationality of individual
members.

Weick and Sutcliffe (2001) proposed several high reliability concepts to enhance
the organization’s ability to sense and anticipate problems. Although many of the
studies have comprehensively described the theoretical basis of high reliability con-
cepts in terms of characteristics, little of the research has tied cultural characteristics
to organizational performance (Weick & Sutcliffe, 2001, 2007).

2.2.2  HiGH REeuiABILITY THEORY

Mindfulness is a foundational basis of high reliability. Mindfulness is character-
ized by a questioning attitude that accepts divergent viewpoints and an awareness
of operations that are also associated with a strong safety culture. Mindfulness is
a state of constant awareness within high hazard environments, looking for subtle
indications of failure (Weick & Roberts, 1993). Organizational members are able
to improvise and quickly develop new ways to respond to unexpected events. High
reliability organizations might experience numerous failures, but their resilience and
swift problem-solving helps to prevent catastrophes. Mindfulness is the backbone
of two high reliability concepts that leaders use to reduce the likelihood of failure.

The first concept is coined preoccupation with failure and refers to the con-
stant preoccupation with potential errors and failures (Weick & Sutcliffe, 2007).
Organizations practicing preoccupation with failure use incidents and near misses
as indicators of a system’s health and reliability. Organizations that are preoccupied
with failure systematically collect and analyze warning signals. Leaders effectively
anticipate problems by engaging with frontline staff in order to obtain the bigger
picture of operations and being attentive to even seemingly minor or trivial sig-
nals that may indicate potential problem areas within the organization (Weick &
Sutcliffe, 2007). Leaders worry chronically and help employees worry chronically
about errors. They assume each day is a bad day. Leaders pay close attention to
operations but don’t micromanage. Leaders make sure everyone values organizing
to maintain situational awareness.

A second closely related reliability-enhancing concept is referred to as reluc-
tance to simplify. Reluctance to simplify focuses on the organization’s ability to
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avoid making any assumptions regarding the causes of failure by taking deliberate
steps to create a more nuanced and complete picture (Weick & Sutcliffe, 2007).
Organizations practicing the concept of reluctance to simplify assume that failures
are systemic, rather than localized, and could potentially lead to a broader causal
chain of events with potentially catastrophic consequences (Weick et al., 1999).
Leaders understand that organizations must filter information and doing so may
force them to ignore key sources of problems. High reliability leaders help employ-
ees restrain temptations to simplify by establishing checks and balances, adversarial
reviews, and multiple perspectives.

Weick and Sutcliffe’s (2007) concepts of preoccupation with failure and reluc-
tance to simplify overlap with Roberts and Bea’s (2001a) description of high reli-
ability organizations’ inclination to aggressively seek to know what they do not
know. These behaviors are also reflected in the nuclear power industry’s description
of safety culture behaviors that ensure that problems are thoroughly evaluated by
the organization to understand the organizational and safety culture contributors
(INPO, 2013). Similarly, the safety culture attributes used by the Department of
Energy (2011) describe this behavior as operational awareness. Operational aware-
ness is defined as line managers listening to and acting on real-time information by
maintaining close contact with those that are doing the work (DOE, 2011). Each of
these descriptions capture the ability to collect, analyze, and synthesize information
about the bigger picture of current operations in such a way that enables them to
effectively contain and prevent potential future failures.

The concepts of operational awareness, preoccupation with failure, and reluc-
tance to simplify are necessary as failure is not an option in most high-risk indus-
tries. High reliability organizations do not usually adopt a trial-and-error strategy
because the political, economic, and institutional costs of errors are unlikely to be
offset by the benefits (Boin & Schulman, 2008). High-risk industries rely on learn-
ing from events that have a low impact on the organization but also touch on orga-
nizational concerns such as near misses and minor accidents (Lampel et al., 2009).
Hopkins (2010) argued that high reliability leaders use accidents that happen in
other organizations as opportunities to check whether similar problems exist in their
organization.

A limitation to studying retrospective events is that they force us to view his-
tory through the lens of hindsight, which makes it difficult to understand all of the
variables that might have caused the error. High reliability organizations value and
reward the reporting of near misses and errors because they are viewed as learning
opportunities and a means of obtaining a realistic picture of operations. Further, near
misses are thoroughly analyzed because they are seen as opportunities to improve
operational processes.

2.2.3  THE INFLUENCE OF LEADERSHIP IN CATASTROPHIC EVENTS

Most of the studies associated with accident causation are retrospective case studies
of disaster. Within the context of leadership, these disasters were not causally linked
to one bad decision, but instead were socially organized and systematically produced
by bureaucratic social structures.
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¢ The Bhopal disaster exemplifies management’s failure to engage at all lev-
els within the American parent corporation, its Indian subsidiary, and the
local Indian government. Union Carbide moved out of Bhopal to give the
Indian government self-sufficiency and local control (Browning, 1993), but
instead of collaboration and cooperation the relationship was strained. The
local government was aware of safety problems but was afraid to act for fear
it would lose a large employer (Broughton, 2005). Information and concerns
were stifled at all levels within the corporate and subsidiary organizations.

e The Challenger disaster may have been averted had the organizational
culture valued open reporting and the thorough analysis of issues raised
by staff. After the incident, senior NASA decision makers told the Rogers
Commission that they had no idea of the controversy between the contractor
and Space Center senior management the night before the launch (Vaughn,
1996). Clearly, there was no integrated process in place to evaluate differing
opinions across functions within the organization, but rather a tendency to
resolve problems in-house at the lowest level (Hauptman & Iwaki, 1990).

e Failures in management, budgetary priorities, and corporate values were
noted as primary contributors to the BP Texas Oil Refinery disaster (Hopkins,
2010). “None of the management accountability failings identified by the
team caused the disaster. Rather, the culture present at Texas City Refinery
was the single most direct causal connection” (Hopkins, 2010, p. 140).

¢ In the case of Deepwater Horizon, the crew’s good injury record and suc-
cess associated with their previous deepwater drilling assignment which
set world records likely gave leadership an inflated confidence in the engi-
neered controls and led to complacency (DHSG, 2011).

These examples highlight the importance of leadership’s role in establishing an
organizational culture that could prevent catastrophic events within high-risk envi-
ronments. The following discussion applies the Bhopal, Challenger, and Deepwater
Horizon events to emphasize weaknesses in problem anticipation, mutual engage-
ment, just culture, and organizational learning that contributed to disaster. Figure 2.2
illustrates the relationship between leadership and these four essential elements of
safety culture.

2.2.3.1 Problem Anticipation

The Deepwater Horizon disaster had precursors that went unnoticed or were ignored.
In complex systems, a single safeguard can fail with no effect because of redundant
safeguards. A build-up of these preexisting conditions makes the system vulnerable
to catastrophic failure.

The parent company of Deepwater Horizon, BP, as well as its contractors grossly
neglected warning signs that indicated problems. Errors and misjudgments by three
companies—BP, Halliburton, and Transocean—contributed to the disaster. Warning
signals were ignored by senior management who repeatedly approved inexpensive,
less stable well designs, as well as frontline management who dismissed clear warn-
ing signs and jeopardized the crew’s safety to meet deadlines (DHSG, 2011; Safina,
2011).
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FIGURE 2.2 Leadership and essential safety culture elements.

One potential barrier to problem anticipation is the nature of safety that can cre-
ate an erroneous belief of infallibility. Weick and Sutcliffe (2001) posit that “Safety
is elusive because it is a dynamic non-event—what produces the stable outcome
is constant change rather than continuous repetition” (pp. 30—31). The problem is
that when a system is operating safely and reliably there are constant outcomes that
do not attract attention. Safety is constantly moving and changing though nothing
seems to happen. Weick and Sutcliffe’s (2001) supposition matches my experience
as a reactor operator in the late 1970s. My job was to look for signs of failure within
the reactor operating systems by sitting at a console and monitoring several panels of
stable indicators for an entire shift. It was easy to be lulled into a sense of status quo
when in fact the system was in a mode of continuous adjustment.

The Deepwater Horizon crew regarded the absence of change as safe and reliable.
Hindsight suggests that the reality was much different. It is likely that both the opera-
tors and leadership on the Deepwater Horizon rig may have been one decision away
from disaster on many previous occasions. They passively accepted safe outcomes
instead of being engaged in detecting anomalies.

2.2.3.2 Mutual Engagement

Mutual engagement between leadership and followership is an underlying character-
istic of both safety culture and high reliability. Engaged leadership attributes associ-
ated with a strong safety culture are identified with teamwork, by actively seeking
the opinions and concerns of workers at all levels of the organization, respecting
differing opinions, and not tolerating conditions that could reduce operating safety
margins (INPO, 2013; DOE, 2011). Similarly, drawing on high reliability organiza-
tion (HRO) research findings, Hopkins (2010) argued that leadership must encourage
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“bottom-up” communications and Roberts and Bea (2001a) identified that organiza-
tions can enhance their reliability by communicating the big picture to everyone.
The linkage between positive psychological attributes such as engagement and safety
outcomes is important because it indicates that employees are applying their whole
selves to their working role and are cognitively and emotionally engaged in detecting
anomalies that may be precursors to failure.

For the companies associated with Deepwater Horizon, workforce engagement
and open two-way communication was not the norm. The report issued by the
National Commission on the BP Deepwater Horizon Oil Spill and Offshore Drilling
found that excessive compartmentalization of information between BP, Transocean,
and Halliburton hampered communication. Both BP and its contractors did not share
important information with each other. BP was even closed off with members of
its own team. Poor communication resulted in decisions being made without a full
appreciation for the context of the situation or recognition that the decisions were
critical (National Commission on the BP Deepwater Horizon Oil Spill and Offshore
Drilling, 2011).

For example, at the time of the explosion, BP was in the process of temporarily
abandoning the well. A long string case design was chosen as part of the procedure
to seal the well. Centralizers on the casing keep it in the center of the wellbore so that
cement can be poured around the casing. If it is not properly centered, the wellbore
will not fully seal and could initiate a blowout. Days before the event, BP well engi-
neers deliberated on the number of centralizers to be used on the casing. Although
BP’s original plan called for 21 centralizers, the casing available on the rig had
only 6 centralizers. A concerned Halliburton engineer recalculated and validated the
required 21. The casing was ultimately installed with 6 centralizers by proclamation
of the BP project manager (DHSG, 2011).

Leadership is critical to establishing mutual engagement through the modeling
of behavior, actively seeking the opinions of workers, and respecting differing opin-
ions. These behaviors if genuinely and authentically expressed will develop the posi-
tive psychological resource capacity of staff. In addition to the barriers previously
discussed, what organizational factors might discourage mutual engagement?

A significant barrier to achieving the mutual engagement of leaders and followers
is organizational bureaucracy. Hudson (1999) characterizes a bureaucratic culture as
one where information is ignored, messengers are tolerated (rather than welcomed or
shot), new ideas are seen as problems, and responsibilities are compartmentalized. In
bureaucratic organizations, thinking may stop at the department’s boundary because
what is beyond it is “not my concern,” even though it may be of great concern to the
mission. The ability to process information is often closely tied to the ability to act
on the information and responsibility becomes compartmentalized (Hudson, 1999).

In a bureaucratic organization when opinions and advice are not solicited or wel-
comed, the lack of balanced decision making can result in a phenomenon called “nor-
malization of deviance.” The term was first coined when referring to NASA’s culture
that contributed to the 1986 Challenger accident (Dekker, 2011). Normalization of
deviance refers to a gradual process through which unacceptable practices or stan-
dards become acceptable. As the deviant behavior is repeated without catastrophic
results, it becomes the social norm for the organization. Individuals who challenge
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the norm from within the organization or outside it are considered nuisances or even
threats (Dekker, 2011).

Both Union Carbide and BP and their contractors operated under a normalization
of deviance. For Bhopal, it gave them permission to continue to cut manpower and
allow safety systems to fail. For Deepwater Horizon, it allowed impromptu design
changes to save time and money. Both organizations had significant compartmen-
talization of functions that stifled differences of opinion and resulted in a lack of
integrated knowledge about critical processes.

2.2.3.3 Just Culture

Without the prerequisites of open communications and personal accountability for
safety, a just culture is not possible. In the case of the Bhopal incident, it appears
that information and concerns were stifled at all levels within the corporate and sub-
sidiary organizations. Leadership’s action and inaction sent a loud message that the
safety of the workers or the community was not valued. At least six serious incidents
occurred between 1981 and the disaster in 1984. During this timeframe one worker
died, several workers suffered extensive chemical burns, and dozens were hospital-
ized after exposure to gas. Management took no action to analyze the situation to
reduce the risk of failure (Gupta, 2002). According to accounts, workers at the plant
tried to voice their concerns. In 1982, labor unions complained to the ministry of
labor about plant conditions and nothing was done. Incredibly, prior to the disaster,
70% of the plant’s employees were fined for refusing to deviate from the proper
safety regulations under pressure from management (IDEESE, 2009). Leadership of
the Bhopal chemical plant appeared to have a lack of regard for life and their com-
munity. They had no processes or systems to report concerns and took strong steps
to discourage reporting.

Management at the Bhopal plant had political as well as schedule and profit-
driven motives to suppress voices that got in the way. In the case of Bhopal, there
was strong political pressure to keep the jobs within the community despite the lack
of funding to maintain critical safety systems and protect workers from chemical
exposure.

There are also more subtle barriers to the development of a just culture in organiza-
tions than those demonstrated at Bhopal. In many organizations, individuals tend to
resolve problems within their workgroup rather than report them, which limits open
communication and learning from mistakes. For example, Provera, Montefusco, and
Canato (2008) found that a just culture was suppressed in an intensive care unit that
did not openly discuss errors within the organization but rather addressed errors only
within individual teams.

Most are familiar with the Challenger accident and the O-ring argument between
NASA management and contractor engineers prior to the decision to launch.
What many may not know are the more subtle communications practices within
the agency that contributed to the decision. In the case of the Challenger incident,
contractor safety engineers continued to recommend launching on previous mis-
sions despite knowledge of worsening erosion and heat damage to the O-ring. They
viewed the risk as acceptable so never reported their concerns until the night before
the Challenger launch (NASA Safety Center, 2013).
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Suppressing information and resolving problems at the lowest level in the orga-
nization stifles the organization’s ability to learn from failure. In this respect, just
culture is very closely tied to organizational learning.

2.2.3.4 Organizational Learning

Organizational learning is the final characteristic that I believe supports a strong
safety culture and high reliability organizations. In a strong safety culture, the attri-
butes of organizational learning are associated with critical assessment, learning
from incidents, and assuring knowledge transfer and the retention of experienced
staff. Leadership sets the tone for organizational learning. Executives and senior
managers of learning organizations seek outside perspectives and support candid
thorough assessments of their operations. Leaders openly communicate the results
of monitoring and assessment throughout the organization. Knowledge transfer and
knowledge retention strategies are applied to capture the knowledge and skill of
experienced individuals (INPO, 2013).

Drawing on HRO research findings, Hopkins (2010) argued that leaders in learn-
ing organizations use accidents that happen in other organizations as opportunities
to check whether similar problems exist in their organization. Leaders also proac-
tively commission audits to diagnose any weaknesses in the organization’s defenses
and question audit findings that only deliver good news. HROs value and reward the
reporting of near misses and errors because they are viewed as learning opportuni-
ties and a means of obtaining a realistic picture of operations. Further, near misses
are thoroughly analyzed because they are seen as opportunities to improve opera-
tional processes.

Similarly, authentic leaders encourage organizational learning through words and
actions that allow the organization and its members to grow. Through positive mod-
eling of both transparency (openness, self-disclosure, and trust) and balanced pro-
cessing (unbiased interpretation of information), leaders develop authentic followers
(Gardner et al., 2005). Modeling occurs using behaviors that reflect high moral stan-
dards and promote innovative problem-solving (Luthans & Avolio, 2003). In time,
trustworthiness, honesty, integrity, and accountability become shared values of the
organization (Gardner et al., 2005).

Clearly the organizations associated with the Deepwater Horizon explosion and
the Bhopal chemical disaster lacked the behaviors and beliefs necessary to promote
organizational learning.

For BP and its contractors, decision making at all levels reflected an unwilling-
ness to learn from errors or investigate accidents. As I previously pointed out, man-
agement dismissed clear warning signals that could have been used as opportunities
to learn. The repeated approval of changes that contributed to a less stable well
design such as the decision to reduce the number of centralizers reflected an environ-
ment where collaboration and the sharing of previous experience was not welcome.
Misunderstanding indications during a critical negative pressure test of the well seal
exemplifies a limited understanding of the processes. Stovepiped information meant
that no one had the big picture of what was happening with the well.

Similar to Deepwater Horizon, the Bhopal plant was focused on cutting costs, which
allowed for the degradation of equipment, maintenance, and process knowledge. The
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capability of the workforce was severely degraded in 1984. Management viewed
workers as expendable and did not value their knowledge. As skilled workers left
they were replaced with less-educated workers. The methyl isocyanate plant staff
was reduced from twelve to six (Cassels, 1993). The workers at the plant that night
did not have the process knowledge to understand the consequences of their actions
and were not aware of the severity of the event even after it occurred.

Sharing experience across organizational boundaries, investigating near misses
and accidents, and assuring a skilled and experienced staff that have integrated sys-
tem knowledge were not common practices. Missed opportunities to learn and share
information and develop workers had disastrous consequences for the workers, their
families, the surrounding community, and the ecosystem.

The phenomenon of hindsight failure portrays the past as more linear and foresee-
able because we can start with the outcome and work back to the “cause.” This tends
to oversimplify the cause (Dekker, 2006). For example, in 1986, the Challenger
exploded when an O-ring failed to seal at low temperature. There were warning
signs of a problem with the O-rings.

Without the benefit of hindsight, preventing the Challenger disaster would have
required evaluating every warning sign which appeared as the potential O-ring prob-
lem. Additionally, initiating events can also be overlooked through cognitive bias,
that is, we don’t see what we are not looking for (Simons & Chabris, 1999). Roe and
Schulman (2011) commented that the complexity of technical systems challenges
workers not only to find useful information in a mountain of data, but also to find
needed information that they do not recognize.

An organization’s willingness to change as a result of learning from an event
is directly related to how the organizations perceive the impact to their operations
(Lampel et al., 2009). Attention is differentially allocated depending on the priori-
ties and issues that decision makers see as being central to their strategy. In the case
of Bhopal and Deepwater Horizon, it was clear that the priorities and issues that the
corporate leaders deemed essential were not related to safety.

2.3 ORGANIZATIONAL CULTURE, SAFETY
CULTURE, AND SAFETY CLIMATE

The concepts of safety culture and safety climate are closely aligned with organiza-
tional culture. Most of the literature supports the notion that safety culture is not a
separate function but rather an integrated part of organizational culture. In reference
to the nuclear industry, Apostolakis and Wu (1995) suggested that the strong tie
between safety culture and organizational culture is through strong common depen-
dencies in work processes and organizational factors. Attributes of safety culture and
dimensions of safety climate have a strong relationship with leadership and safety
outcomes, which are important factors that contribute to organizational reliability
and the prevention of failure in high-risk industries.

The terms safety culture and safety climate are interrelated. Guldenmund (2000)
provided a comprehensive summary review of the range of available definitions. In
comparing safety culture with safety climate, he suggested that safety climate refers
to the prevailing attitude toward safety within an organization whereas safety culture
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concerns the broader underlying beliefs and convictions of those attitudes. Research
often confuses the two. A difficulty associated with operationalizing safety culture
in quantitative research is that it becomes conflated with safety climate. Regardless
of their tight connection and interchangeable references in the literature, the two
terms have developed into research areas with different epistemological and meth-
odological approaches.

The majority of the safety culture models focus on how people think, that is,
their attitudes, beliefs, and perceptions. Studies in safety culture use a functionalist
approach that assumes culture exists as a discrete entity: organizational culture is
a component of the organization, so the culture of the organization has a discrete
purpose and function (Janicijevi¢, 2011). A central assumption to the functionalist
approach is that culture can be managed and changed to influence outcomes such
as safety and reliability. This viewpoint is accepted by most psychologists, manage-
ment consultants, and organizational theorists, and predominates the field of safety
culture research to the present day (Guldenmund, 2010).

On the other hand, the interpretive approach is based on finding “meaning” as
the main point of cultural analysis (Haukelid, 2008). Interpretive scholars argue that
culture is created and recreated through members’ interaction and negotiation over
meaning (Pidgeon & O’Leary, 2000). In the interpretive approach, the researcher
establishes meaning through the research based on input from the organization and
becomes an instrument of the research. Methods include observation, analysis of
interview transcripts, and a study of accident investigation reports (Haukelid, 2008;
Janicijevi¢, 2011; Turner, 1978). Interpretive cultural research typically provides
a more comprehensive insight into the complexity associated with organizational
culture.

The functionalist approach and use of questionnaires is the preferred method to
study safety culture (climate) and its relationship to behaviors and safety outcomes.
The practical attraction to this approach is that measuring precursors of accidents
versus traditional lagging indicators such as days away from work could be a power-
ful management tool for preventing injury or a catastrophic event. The drawback to
this approach is that it is superficial and lacks the depth to understand the multidi-
mensional nature of culture. Despite the differences in approach, research examin-
ing safety climate has provided the most insight into the correlation between aspects
of safety climate and safety outcomes.

2.3.1 CORRELATION BETWEEN ASPECTS OF SAFETY CLIMATE AND SAFETY OUTCOMES

Coyle et al. (1995) found a relationship between safety-climate factor scores and lost
time accident rates. Lee’s (1996) results showed a strong correlation between content-
ment with job, satisfaction with work relationships, and low accident rates. A study
by the Health and Safety Executive (HSE, 2003) found statistically significant rela-
tionships between incidents such as self-reported injuries and dangerous occurrences.
Johnson’s (2007) study in a heavy manufacturing organization found that safety cli-
mate responses were an effective predictor of safety-related outcomes of safe behav-
ior and accident experience. Bjerkan (2010) found a significant correlation between
perceived work safety climate/perception of the physical and psychosocial work
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environment and health status/accidents. Christian et al. (2009) examined antecedents
of safety behaviors and identified that group safety climate had the strongest associa-
tion with accidents and injuries. Neal and Griffin (2006) examined perceptions of
safety climate, motivation, and behavior and linked them to prior and subsequent
levels of accidents over a five-year period. They found that average levels of safety
climate within groups at one point in time predicted subsequent changes in safety
motivation. In addition, improvements in the average level of safety behavior within
groups were associated with a subsequent reduction in accidents at the group level.

These research studies relying solely on questionnaires demonstrate a relation-
ship between safety-climate factors and safety outcomes, but they provide an incom-
plete understanding of culture. Regardless of the criticism, the studies are important
because they provide insight into how the organization might impact outcomes by
influencing attitudes and ultimately values and beliefs. Such influence primarily
resides in the realm of leadership.

2.3.2 MORE ON SAFETY CULTURE AND JusT CULTURE

Section 2.2.3.3 described just culture as an essential element of a strong safety culture.
The elements of a just culture are also connected to high reliability concepts that encour-
age teams and individuals to learn from error. The concept of a just culture begins to
shift the focus from assigning blame and punishment to the belief that human fallibil-
ity and at-risk behaviors are normal and predictable. To begin the shift in thinking,
the organization must distinguish between unacceptable or blameworthy behavior and
behavior that is reasonable given the circumstances (Reason, 2000). In simplest terms,
a just culture balances learning from incidents with accountability for consequences.

The safety culture attributes identified with a just culture address reward and
discipline. Leaders reward individuals that raise concerns and consider the repercus-
sions on the organization prior to taking disciplinary action. Individuals promptly
report degraded conditions and near misses with the expectation that unintended
errors will be acknowledged positively. The aviation and healthcare industries have
been actively promoting improvements in the quality and reporting of safety con-
cerns in the context of just culture. The aviation industry established the Global
Aviation Information Network (GAIN) to facilitate the voluntary collection of safety
information in the international community and has shared case studies on establish-
ing a just culture. In one case study, the Danish government proposed a law to make
non-punitive, confidential reporting possible. After the first year, 980 reports were
received in comparison to 15 the previous year (GAIN, 2004).

Just culture begins with individuals taking action. In organizations where safety
is not an essential part of the mission or reason for existence such as a chemical pro-
duction plant, there can be extreme pressure to achieve non-safety goals which pres-
sures employees to ignore the rules to meet production deadlines or save money. On
the other hand, in industries with safety-critical operations, staff may be reluctant to
report for fear of punishment. A just culture promotes a questioning attitude, which
fosters a sense of personal accountability for safety. Leaders place a high value on
safety and expect that staff will step back and voice their concerns before continuing
with their work. Westphal (2009) has cited reductions in maintenance errors in the
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airline industry and increases in hand hygiene compliance in the healthcare indus-
try associated with just culture prevention strategies. In these cases, the just culture
encouraged members to take personal responsibility for the safety of those that they
serve by openly reporting errors.

Leadership is critical to establishing a just culture. Leaders must take deliberate
steps to create open communication and focus on rewards versus blame when fail-
ures occur. Authentic leadership addresses the intent of a just culture through rela-
tional transparency. Leaders walk the talk and live by their own ethical and moral
standards (Eid et al., 2012).

Establishing a just culture requires more than processes and procedures that address
reporting, rewards, and disciplinary action, and is closely tied to the characteristic of
mutual engagement. Instituting a sustainable just culture requires that the organization
first create an environment of trust and openness. For example, Frankel et al. (2006)
discussed the importance of open communication in improving the reliability of health-
care organizations. They pointed out that the predominant mind-set in hospital operat-
ing rooms regards each staff member as an expert in their field and posited that such an
expert-based system for handling issues does not foster an environment where staff can
openly raise concerns regarding a patient’s care (Frankel et al., 2006). They proposed
that an environment where each operating room team member can voice concerns and
feel comfortable voicing concerns when they arise is key to reducing error rates.

2.3.3 LINKAGE: MANAGEMENT DIMENSIONS AND SAFETY OUTCOMES

As was previously discussed, leadership is commonly accepted as the primary influ-
ence on organizational culture and safety culture. So, it is not surprising that research
has also linked specific management dimensions to safety outcomes. Cheyne et al.
(1998) identified management commitment to be key in their predictive model of
safety behaviors. Gershon et al. (2000) found the dimension of senior management
support to be especially significant with regard to both compliance with universal
precautions and exposure to blood-borne pathogens. Sawacha et al. (1999) researched
factors affecting safety performance on construction sites and found that top man-
agement’s attitude toward safety was a significant factor in safety performance as
measured by accident rates. In several intervention studies, Zohar (2002) and Zohar
and Luria (2003) identified a significant increase in the use of protective equipment
in departments where the direct manager interacts frequently with staff about safety.

In addition to research that has shown a positive relationship between leader-
ship commitment and support to safety and follower safety outcomes, research has
also examined the less tangible social aspects between leadership and followership.
Spreitzer and Mishra (1999) identified that trust is engendered through open commu-
nications, giving employees more decision-making abilities, and the honest sharing
of feelings/perceptions. Luria (2010) explored how trust acted as an antecedent for the
promotion of safety by soldiers in operational units. Trust was found to be negatively
related to injury rate and positively related to safety-climate strength. Safety-climate
level fully mediated the trust—injury relationship. Nahrgang et al. (2011) conducted a
meta-analysis that explored how workplace demands and resources influence work-
place safety (accidents and injuries, adverse events, and unsafe behavior). The study
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found that burnout was negatively related to working safely but that engagement
motivated employees and was positively related to working safely. Across industries,
risks and hazards were the most consistent job demands and a supportive environ-
ment was the most consistent job resource in terms of explaining variance in burn-
out, engagement, and safety outcomes (Nahrgang et al., 2011).

2.4 SUMMARY

History has revealed that complex high hazard industries cannot prevent catastrophic
failures through reliance on technology alone and must consider organizational cul-
ture. Leaders have a significant influence on culture and leadership failures have
contributed to major industrial catastrophes. The theories of authentic leadership,
high reliability, and safety culture provide characteristics of leadership that promote
trust and engagement, as well as resilient, safe operations. Leadership characteristics
are described in terms of social interactions that encourage diverse viewpoints and
the sharing of information openly and transparently to detect weak signals of fail-
ure. Figure 2.3 depicts the relationship between authentic leadership, high reliability/
safety culture principles, trust, and organizational resilience.

Authentic leadership

Safety culture Organizational High reliability
principles resilience principles

FIGURE 2.3 The relationship between authentic leadership, high reliability/safety culture
principles, trust, and organizational resilience.
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Thoughts on how to create the capacity for organizational resilience are examined
in Chapter 4. The concept of organizational resilience is important in a high-risk set-
ting as it can help detect the onset of a potentially devastating change in the working
environment. Together, the concepts of authentic leadership, safety culture, and high
reliability enhance the organization’s capacity for resilience by detecting the onset
of a potentially devastating change and facilitating recovery (Weick et al., 1999).

The majority of safety culture research has taken a functionalist approach that
uses climate surveys to understand specific cultural dimensions (Janicijevi¢, 2011).
Studies have found a statistical correlation between single aspects of safety climate
and safety outcomes (Bjerkan, 2010; Christian et al., 2009; Coyle et al., 1995; Health
and Safety Executive, 2003; Johnson, 2007; Neal & Griffin, 2006). Specific manage-
ment dimensions such as genuine commitment to safety and support of followers are
tied to safety outcomes (Nahrgan et al., 2011; Spreitzer & Mishra, 1999). Although
essential as a starting point to developing an understanding of culture, these studies
provide a one-dimensional view that does not take into consideration the multidi-
mensional nature of culture.

The sharp divide between the functionalist and interpretive approach to studying
culture has limited both the maturation of safety culture theory and the research tied
to organizational performance in high reliability and accident analysis. There is a
need to marry the functionalist and interpretive approaches to culture in a way that
considers the multidimensional aspects of leadership when designing research. The
case study in Chapter 3 provides an integrated design and methodological structure
that expands our understanding of the relationship between leadership behaviors,
work team engagement, and safety outcomes in a high-risk environment.



3 Case Study Exploring
Leadership, Work Team
Engagement, and Safety
Performance in a High-
Risk Work Environment

This case study is situated in a large research and development laboratory that
supports over 4000 employees.

The case study explores how the independent variables of high hazard work,
historical safety performance, and staff perception of engagement may be medi-
ated by leadership. The study provides a detailed contextual analysis of high-risk
work teams. The high-risk work teams were derived from a statistical algorithm that
predicts future incidents based on engagement and operational history (Caldwell
& Larmey, 2012). Specifically, two groups of high-risk work teams were identified
based on either a high or low number of predicted future incidents.

3.1 CONCEPTUAL FRAMEWORK

The study focused on the phenomenon of leader—work team behaviors that produce
engagement and promote organizational reliability in a high-risk research environ-
ment. The theories and concepts associated with safety culture, high reliability, and
authentic leadership that informed the conceptual framework of this study were dis-
cussed in detail in Chapter 2 and are summarized in the following paragraphs.

Concepts associated with safety culture and high reliability argue that leader-
ship plays a pivotal role in developing an organization’s capacity to anticipate prob-
lems by interacting with staff to detect weak signals of failure and taking deliberate
steps to understand potential systemic factors contributing to incidents (Weick &
Sutcliffe, 2007; Weick et al., 1999). The idea is that careful, mindful organizational
practices can make up for inevitable limitations to the rationality of individual mem-
bers (Weick & Sutcliffe, 2001). Leaders practice mindfulness by connecting with
frontline staff in order to obtain the bigger picture of operations and being attentive
to even seemingly minor or trivial signals that may indicate potential problem areas
within the organization (Weick & Sutcliff, 2007; Weick et al., 1999).

Work team engagement is a key component for enhancing organizational reliabil-
ity and safety performance (Frankel et al., 2006). The authentic leadership literature
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suggests that work team engagement is manifested as satisfaction, mutual trust, and
respect (Avolio et al., 2009). When viewed from the context of engagement, safety
culture, high reliability, and authentic leadership share similar concepts. Some of
these concepts have been operationalized into leadership behaviors. The behav-
iors relevant to creating engagement and reducing the potential for a catastrophic
failure include encouraging a questioning attitude, actively seeking out challenges
and opposing viewpoints, and openly communicating (DOE, 2011; Hopkins, 2010;
INPO, 2013; Weick & Sutcliffe, 2007).

The following case study uses the lens of engagement to apply the concepts of
safety culture, high reliability, and authentic leadership at a research and develop-
ment laboratory. The results of the study provide a better understanding of the leader-
ship characteristics that support engagement and ultimately the reliable performance
of work teams operating in a high-risk environment.

3.2 DATA COLLECTION

Data were collected using a mixed method concurrent triangulation design that
addresses the multiple dimensions of culture (Creswell & Plano Clark, 2011; Terrell,
2011). The design employed two concurrent data collection phases (quantitative and
qualitative) with equal priority given to each approach. Data were collected quali-
tatively through open-ended questionnaire responses, interviews, and participant
observation. Quantitative information was extracted from the statistical analysis of
survey data provided by work team members.

The primary purpose of the triangulation strategy is to expand our understand-
ing of the phenomenon by converging or confirming findings within a single study
(Terrell, 2011). Quantitative statistical results were directly compared and contrasted
with qualitative findings to validate or expand quantitative results with qualitative
data (Creswell & Plano Clark, 2011). This approach painted a richer picture of cul-
ture and supports Haukelid’s (2008) assertion that fieldwork and observation are
especially important to understand tacit knowledge and basic assumptions.

Tashakkori and Teddlie (2008) described mixed method studies as products of the
pragmatist paradigm and suggest a pragmatic worldview is a way for researchers to
shed light on mixed approaches and the quantitative—qualitative dualisms debated
by purists. The pragmatic worldview regards knowledge as being constructed and
based on the reality of the world that we experience and live in where we are con-
stantly adapting to new situations and environments. Pragmatists prefer action to
philosophizing and endorse theory that informs practice (Johnson & Onwuegbuzie,
2004; Creswell & Plano Clark, 2011). The pragmatic approach considers the inter-
relationship of how work is done, basic organizational assumptions, and patterns of
activity within the organization that provide the context for behavior (Janicijevic,
2011).

Multiple sources were used to collect data. Methods included semi-structured
individual interviews, completion of a work team questionnaire, and participant
observation. The methods were chosen such that each source of information can be
used to inform the other.
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3.2.1  SEMI-STRUCTURED INDIVIDUAL INTERVIEW

Semi-structured interviews were used as a means of providing data to qualitatively
explore leadership’s description of and experience with engagement of self and oth-
ers. Interviews were conducted and analyzed using a modified long interview tech-
nique (McCracken, 1988). Long interviews are concerned with cultural categories
and shared meanings that provide a deeper understanding of how culture mediates
action (McCracken, 1988). The interview questions were developed through lines of
inquiry that are based on a review of the literature that forms the research question
(McCracken, 1988). The interview protocol is described in more detail in Chapter 5.

3.2.2  Work TeaAM QUESTIONNAIRE

A work team questionnaire was developed and tailored specifically for the case study.
Similar survey instruments were evaluated and a pool of potential questions was cre-
ated and refined (Barling et al., 2002; Bass & Avolio, 1990; Jung & Avolio, 2000;
Weick & Sutcliffe, 2007). Both open-ended and closed-ended questions were asked.
Open-ended questions were used to provide more in-depth information pertaining
to participants’ experiences and viewpoints. The closed questions were placed into
theoretical constructs based on behaviors that represent the construct (Crocker &
Algina, 1986). A construct is an “unobservable or latent concept that the researcher
can define in conceptual terms but cannot be directly measured...or measured with-
out error. A construct can be defined in varying degrees of specificity, ranging from
quite narrow concepts to more complex or abstract concepts, such as intelligence or
emotions” (Hair et al., 2006, p. 707).

Many psychological and organizational traits, such as safety culture, are not
directly observable or directly measurable and must be measured indirectly
(Pedhauzer & Schmelkin, 1991). The questionnaire was intended to provide infor-
mation on team member perceptions regarding leadership and how it has impacted
the work team’s attitude and behaviors. Perceptions are the way people organize and
interpret their sensory input, or what they see and hear, and call it reality. Perceptions
give meaning to a person’s environment and make sense of the world. Perceptions
are important because people’s behaviors are based on their perception of reality.
Therefore, employees’ perceptions of their organizations become the basis on which
they behave while at work (Erickson, 2013).

The work team questionnaire consisted of 10 statements on leadership and work
team behavior that was scored on a 5-point Likert scale ranging from “not at all”
(score 1) to “frequently if not always” (score 5). In addition, two open-ended ques-
tions asked the participant to describe leadership behaviors associated with their
feelings of engagement.

Cronbach’s alpha was used to measure the internal consistency or reliability of the
cumulative data for the open-ended Likert scale survey questions using an accepted
reliability level of 0.70 (Bland & Altman, 1997). Seven of the survey questions were
placed into three constructs of collaboration, inclusiveness, and empowerment.
The strength of their relationships was measured using Pearson’s r. The Pearson
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correlation coefficient values were calculated between pairs of questions having the
same dimension value.

3.2.3  PARTICIPANT OBSERVATION

Participant observation provided the advantage of delivering data about participants
that is beyond the conscious understanding of the respondents and may be reflec-
tive of underlying values and assumptions (Guest et al., 2013). It is interactive and
unstructured. The data generated was dynamic, typically consisting of handwritten
notes that were converted into field notes as soon as possible after the observation.
The field notes contained more detail including a description of the observation con-
text and the people involved, including their behavior and non-verbal communica-
tion. Participant observation protocol is described in more detail in Chapter 5.

3.2.4 SampLe SELecTiON OF HiGH-Risk WoORK TEAMS

The case study examined work teams and their leaders that operate in high-risk work
environments. A model that predicts future incidents was used to identify high-risk
work teams through work previously conducted by the author (Caldwell & Larmey,
2012). Chapter 4 describes the background and use of the predictive model.

For three years, profiles were created for high-risk work teams within the orga-
nization under study. The profiles contained basic information on the factors pre-
sumed to be connected to the risk for future accidents. Two of the factors used to
predict the number of future incidents were staff engagement as determined by
engagement survey and operational experience as determined by the number of
incidents over the past three years (Caldwell & Larmey, 2012). Nine high-risk work
teams were studied. Two of the high-risk work teams had a history of a low number
of predicted future incidents and the remaining seven work teams had a history of
a high number of future predicted incidents. The nine work teams were a represen-
tative sample of the high-risk population. The lower number of work teams in the
former group was a reflection of the total small number of high-risk workgroups
identified as having a low number of future predicted incidents. In addition, 23
associated supervisors, mid-level leaders, and senior leaders were also invited to
participate in the case study.

3.3 DATA ANALYSIS

Data were analyzed using a concurrent triangulation strategy. The data analysis began
with the qualitative analysis of work team open-ended questionnaire responses and indi-
vidual leadership interview transcripts to provide a rich description of their espoused
beliefs regarding the characteristics of leadership and engagement. Qualitative data
were summarized and patterns, relationships, and themes were identified. Thematic
analysis was performed through the phased process of coding to create established,
meaningful patterns. The process included familiarization with data, generating initial
codes, developing themes from codes, reviewing themes, and defining and naming
themes that were crucial to the research question (Braun & Clarke, 2006).
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Following the qualitative analysis, a quantitative analysis of the team members’
responses to the 10 closed survey questions was performed. The quantitative descrip-
tion was synthesized with the qualitative data to understand statistics associated
with survey results using an ethnostatistical approach (Gephart, 1988, 1993, 2006).
Ethnostatistics analysis rejects the bifurcation of qualitative and quantitative data
and posits that researchers need to understand both statistics and rhetoric for a thor-
ough analysis of the data of any study. Ethnostatistics addresses sensemaking prac-
tices and tacit knowledge as part of the application of statistics. This study applied
first-order ethnostatistics by investigating the activities, meanings, and contexts
involved in producing the variables and statistics (Gephart, 1988).

Aligning with Schein’s (2004) model of cultural assessment, results were pre-
sented from two perspectives: (1) leadership and engagement espoused characteris-
tics and (2) team member and leader behaviors. These two perspectives facilitated
the data analysis. Figure 3.1 illustrates the process for the analysis and interpretation
of results using a concurrent triangulation strategy.

3.4 RESULTS

The results are presented in three parts. Part 1 describes the qualitative results.
Part 2 presents the quantitative results. Part 3 provides a synthesis of qualitative
and quantitative results, including findings. Nine work teams were chosen that were
characterized as demonstrating a high or low probability for future incidents based

Qualitative data Quantitative data
collection collection

Leadership interviews
+

Team member open-ended

responses

U

Leadership—team member
observations
+
Team member survey

U

Analysis

Data results
compared

Leadership and engagement Team member—leadership
espoused .
L behaviors
characteristics
High-risk work team
profiles

FIGURE 3.1 Concurrent triangulation strategy.
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on a three-year history of incidents and scores on engagement and safety culture
surveys. The nine work teams performed two distinct functions within the labora-
tory: research and support. The research function is tasked to acquire and execute
project work within the schedule and budget. The support function is tasked to pro-
vide maintenance and safety assistance to the research function. Five of the nine
work teams represented the research function and the remaining four work teams
represented the support function.

Table 3.1 lists work team composition by function and predicted incidents.

In addition to the work teams, leadership associated with these work teams partic-
ipated in the study. Twenty-three leaders participated and represented the nine work
teams. Fourteen of the participants were first-line and mid-level leaders and nine of
the participants were senior and executive-level leaders. The population of leaders
interviewed represented approximately 85% of the available population. Table 3.2
lists the organizational function and level of the leaders interviewed.

3.4.1 Part 1: QuALITATIVE RESULTS

The first phase of qualitative analysis combined the data collected from two sources
to develop themes on the leaders’ and team members’ perceptions of the espoused
characteristics of leadership and engagement. The themes represented perceptions
on the desired qualities of engagement based on personal experience.

Data were collected from two sources:

1. Interview of 23 leadership participants who were asked to describe their
experience with engagement and how engagement has influenced their cur-
rent behaviors, values, and beliefs in interactions with their work teams.
Specifically, leadership described engagement factors important to them
and specific experiences that support these factors.

2. Responses from 86 work team members to two open-ended questions that
asked participants to describe specific motivators and de-motivators for
their engagement at work.

TABLE 3.1

Work Team Participants by Function and Predicted Incidents
High-Risk Work Team Function Predicted Incidents
A Support High
B Support High
C Support High
D Research Low
E Research High
F Support High
G Research High
H Research Low
I Research High
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TABLE 3.2
Leadership Interview Participants by Function and Level

Level
Interview Participants Function Line/Mid Senior/Executive
1 Support X
2 Support X
3 Support X
4 Support X
5 Support X
6 Support X
7 Research X
8 Support X
9 Research X
10 Research X
11 Research X
12 Support X
13 Research X
14 Support X
15 Support X
16 Support X
17 Support X
18 Research X
19 Support X
20 Research X
21 Research X
22 Research X
23 Research X

The leadership transcripts and team member responses were reviewed multiple
times in an iterative process that identified codes, refined and attributed meaning to
the codes, and then grouped the codes into themes. Themes were established based
on the quality, frequency, and distribution of references. The first round of tran-
script review resulted in 61 first-order codes. Twenty-three of the first-order codes
described the behaviors and characteristics of leaders associated with staff engage-
ment such as accountability, backing-up staff, and honesty. The remaining 38 first-
order codes described leader experiences with engagement such as demonstrating
caring, acknowledging accomplishments, and listening to feedback. In the second
round of review, second-order codes were identified through a process of clarifying
and combining significant and similar aspects of the 61 first-order codes. The 12
second-order codes are listed in Table 3.3

The final third round reviewed the 12 second-order codes to further refine and
clarify meaning. Five distinct but not mutually exclusive themes emerged. These
themes described the participants’ perception of the most valuable characteris-
tics of leadership and engagement based on their personal experience. The themes
were consistently expressed by most participants regardless of leadership level or
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TABLE 3.3
Second-Order Codes

Code

Accountability

Encouraging teamwork

Freedom

Inspirational goals

Involved in work

Acknowledging accomplishments

Manager support

Ownership

Manager participation

Trust

Mentor or coach

Teamwork

TABLE 3.4

Categories, Themes, and Frequency of Unique Sources Associated with the
Espoused Characteristics of Leadership and Engagement

Category

Contributing to team members’
ownership of their work
Nurturing teamwork

Addressing performance

Building relationships

Tying into the vision and mission

Theme

Leadership recognizes staff capability,
gives them autonomy to accomplish work,
and backs their decisions.

Leadership develops teams by encouraging
collaboration and developing a team
spirit.

Leadership sets behavioral expectations,
addresses performance issues, and
provides positive reinforcement

Leadership demonstrates genuine care for
team members by taking time to know
them both as a person and a staff member
and providing opportunities for
development and mentoring.

Leadership creates a vision, aligns goals,
and communicates how staff contribute.

Unique Sources
46

32

29

21

function. Table 3.4 lists the categories, themes, and frequency of unique sources
(leaders and team members) associated with the espoused characteristics of leader-

ship and engagement.

Due to the qualitative nature of this part of the study, data are presented in the
form of participant quotes and summaries of their responses.
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3.4.1.1 Theme 1: Contributing to Team Member Ownership of Work

The first and most prevalent theme that emerged as a characteristic of engagement
was leadership contributing to team members’ ownership of their work.

A key aspect of this theme is leadership understanding and recognizing staff
capability. One team member observed feeling engaged when “covering refueling
activities in a power plant” after being told by supervision, “You're the tech, handle
it.”” Other team members cited more involvement in the work “when [leadership] got
me engaged in the job planning and preparation” or when “management allowed
me to be more involved in the decision making and up front planning.” One staff
member recalled, “[I felt disengaged when] I was not included in the planning of the
work and was not included in the data work up or even saw the results to know if
they were good or bad. I was ignored and shoved aside during data acquisition that I
was actively involved in.” Similarly, another team member stated, “When leadership
dictates how a job will be I lose motivation, work less efficiently, feel as though my
skills are underutilized. I cannot be creative, I am awfully reluctant to give feedback
or make suggestions.”

Another key aspect of this theme is being given the autonomy to accomplish work.
Leader #2 recalled a personal experience of being given autonomy that impacted
her early career: “It was just that freedom to go try something, go do it. I just kept
[my manager] in the loop. So, I really appreciated him.” Similarly, reflecting on an
inspirational person earlier in their career, leader #13 observed that she was inspired
to think outside of the box and to take ownership for a job “because there were no
boundaries.” Leader #20 recalled working with an engaged team that was “the best
team that I worked with, the people were highly engaged in the work. I think that was
driven by their empowerment. They could influence the outcome of the work. They
felt like they were owners of their piece of work. They weren’t just here is this piece
of work, go execute it.” With regard to her personal philosophy, leader #5 observed
that “to motivate and continue with a highly engaged team is to give them more free-
dom within the constraints that we have to work within.”

Many work team member responses also resonated with the notion of freedom
and autonomy. One team member responded that he/she felt engaged when “leader-
ship involves staff in the work and gives them autonomy to accomplish the work.”
Another stated, “They let me do my job.” Other examples include: “For the most
part, I was given autonomy in the work. The desired outcomes were well defined
but how to get to the end result was up to me”; “[Leadership] allowed me to work
independently and work out issues that arise.”

A critical aspect of encouraging freedom and autonomy was leadership sup-
port when things went wrong. One team member recalled feeling engaged when
her “manager stood back to let me make decisions and backed up those decisions.”
Another team member commented, “I feel the most attentive, absorbed, and involved
when I also feel that my managers or group leaders have my back and are willing
to stand up to a client or other manager regarding technical disputes, budget issues,
or other issues that affect my work.” Similarly, another team member observed,
“Leaders were willing to share the risk and that allowed me to push the envelope
in attempting to accomplish the project.” Leader #11 remarked that when leadership
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“has your back it gives people courage to take on new paths and kind of not just sit
around and wait. People are willing to take a lot of risk and good risk and kind of put
themselves out there if they think... they’ve got a net to fall in.” Leader #2 recalled
an influential leader that “encouraged me to go do, make some changes. I always
knew that he was there to backstop me. But he gave me some free rein. I always knew
that if something didn’t go quite right, that he would be there to backstop me. If [ ever
needed him, he was always there for me.”

3.4.1.2 Theme 2: Nurturing Teamwork

Leadership nurtures teamwork by encouraging collaboration and developing a team
spirit. Team members attributed engagement with leaders that “give credit to work
well done and acknowledge the team” and leaders that take “time to discuss project
objectives and take an interest in daily work and things that impacted daily activi-
ties.” One team member recalled a time when “leadership instilled a great sense of
team spirit in our team. As such, even if the task was rigorous and required work-
ing long weeks, I knew we were working towards a worthwhile goal and that I was
working with people who are competent and who I can trust.” Commenting on the
attributes of teamwork, leader #13 stated, “We knew each other’s strengths and
weaknesses, and we knew when to play on them and we knew when to say I need
help or let me give you help. I think that was what made our team so good.”

Leader #11 described a leader that engaged a team by “encouraging of a lot of
teamwork and encouraging ... a lot of interaction between ourselves to make mis-
takes in front of each other, to back each other up, to share information.” Leader #7
observed, “I'm a huge proponent of teamwork and how basically if you work as a
team ...you get to celebrate as a team and when things don’t work out too well you
agonize as a team.”

Leader #7 described the critical role that teamwork plays in their success: “So, all
of us have a pretty good technical background but it’s how you bring those techni-
cal folks together to really get the most out of a project for the client that you are
serving. So, I guess in a nutshell it’s the technical part but it’s the teaming part that
really pushes this over the top.” Similarly, leader #18 commented, “You have to get
the right chemistry in the team and underlying trust. Unless you have that you're
dead in the water.”

Senior leaders also provided insight on developing a leadership team. Leader #1
stated, “I think the thing that I have realized more about [the laboratory] than earlier
in my career is the whole leadership team working together to build [trust]. Because
what I do can either be reinforced or hurt by the people that I work for and the
people that work for me.” Similarly, leader #15 observed, “People that had, in the
engaged group, a strong leadership team, a cohesive leadership team, speaking with
one voice, working effectively together, modeling that. They worked well together.
My disengaged workgroup? The management team was constantly at odds with one
another. Openly, they would debate and argue at times unprofessionally.” Leader
#18 commented that, “T actually like meeting [with my leaders] as a group more fre-
quently than one-on-one because I think that builds this cohesion. It begins to have
the whole group rely on each other. So, if they have questions, they will often call
each other because their level of trust has been built as a team.”
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3.4.1.3 Theme 3: Addressing Performance

Both leadership and team members agreed that leadership must attend to performance
by setting behavioral expectations, addressing performance issues, and providing
positive reinforcement.

Setting behavioral expectations was discussed in the context of creating account-
ability. Leader #19 reflected that “the leader needs to create clarity, needs to create
accountability in terms of performance.” Leader #12 described leadership modeling
of expectations: “I definitely think that you have to set an example. You have to set
the model, by which you would expect your staff... kind of the minimum standard
you would expect your staff to hold up.” Similarly, leader #1 stated, “I try to set
examples of how I expect behaviors or try to set behavioral standards.”

Accountability at the worker level was frequently described by both leadership and
team members as everyone pulling their own weight. Leader #2 told her team, “We’re
not going to pick and choose what [work] we do. We have a system where it’s first in,
first out.” Similarly, leader #14 recalled that “there are times when maybe some other
crew wants to take a shortcut on something and we can’t do that and I let them know.”
Leader #9 commented that “very dynamic excited energized driving teams really
want to succeed and there are hard things that come with that, like you’ve got to get
rid of the deadwood, they’ve got to see you do that. They’ve got to see that you know
if you have a level of expectation and everybody expects you to rise to it.” Leader #2
agreed: “We did some discipline on some people that weren’t doing their job basically
and the group was thankful that I did that. They don’t care for the deadwood any more
than anybody else does, because somebody is going to pick up that work.”

Team members also voiced frustration with leaders that condoned poor work eth-
ics “by letting those who do not wish to work get away with it because they [leader-
ship] want to avoid any and all confrontation. It’s much easier for them to take the
path of least resistance and ask those they know will do something, than to ask
those people who are going to piss and moan and argue about having to get off their
butts to do something.” Leader #1 recalled an experience with a disengaged team
and concluded that “in the end I looked at that and I did not blame the individuals,
but I think it was the former managers of that team that built that relationship, built
that culture. Allowed them to behave in a way that was unacceptable for years, and
rewarded them for it.”

Leaders agreed that individual performance problems reflected on team perfor-
mance and dynamics. Leader #9 commented that “if you don’t take care of problem
children that’s a cancer that will grow and kill a team extremely fast.” Leader #18
reflected on a disengaged team experience: “It really boiled down to a single indi-
vidual who was at the core of the whole issue. I just had to move him out of the
organization. I heard how one individual can poison a whole team and I experienced
it firsthand. I had no idea that it would be that profound. It was instantaneously we all
had [a] common mind-set, we were marching forward.” Similarly, leader #3 noted,
“It only takes one or two bad eggs to bring the whole team down. One bad egg can
just change the whole dynamics of the team. Generally, when you move them or
something changes, the whole team is right back to where they were.”

Leaders providing positive reinforcement for a job well done were deemed just
as important to engagement as addressing poor performance, especially by team
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members. Team member comments include the following: “The moment your
contributions are not acknowledged or rewarded in some way, one can feel that nothing
they do matters, you become unattached. I have been there before™; “[1 feel engaged]
when leadership gives credit to work well done and acknowledges the team™; “[I feel
engaged when] leadership understood and implemented ideas and shared who came
up with those ideas to others; recognition shared to others boosts morale”; “When
you have been working on a project for multiple years and you get acknowledged for
the hard work and dedication you have committed to the project, it makes it easier
to be involved, absorbed, and interested in what we’re doing”; “My manager is very
good at acknowledging work well done. He also makes himself available if you need
help. This makes for a very engaged and positive work environment.”

Leaders provided examples of the constructive effect of recognition. Leader #10
recalled a project manager that “tries to bestow credit where credit is due and make
sure that his project team is recognized for their efforts.” Leader #8 described a
special coin that she had made to recognize staff. “I had 100 made, I am the only
one that gives it out and this is for operational excellence. I’ll just pop in with a coin
and a citation and a certificate in front of their peers, and let others know why they
are getting it.” Reminiscing on an earlier career experience, leader #1 recalled being
recognized by the company vice president who said, “I think we all know who is
responsible for this.” “He brought me up, and ... I was emotional.... That was really
a big deal.”

3.4.1.4 Theme 4: Building Relationships

Leaders demonstrating genuine care for team members build strong relationships.
Leader #13 reflected that, “If people know that you care about them you can deal
with any situation. If they believe that you care through daily interactions when
that bad thing happens, they are there [to provide support] because you care about
them.” Leader #20 recalled a leader that inspired her because “he cared about the
work and the people who were doing it.” Leader #13 described caring in terms of
spending time in the team members’ work space. “It always amazes me how happy
they [team members] seem that I'm coming out. They are like wow, somebody like
you cares and I’'m thinking oh me like I am just me.” Leader #7 described caring
as “being authentic with people and getting down and talking with people. Coming
in the labs just for no other reason than to show interest in what you were doing.”
Leader #2 described an experience turning a disengaged work team into an engaged
work team: “I would say they were disengaged and kind of doing their own thing,
and didn’t feel respected. So, that’s where it was taking care of their needs, getting
things out of the way, showing them that I did care about them.”

Providing the opportunity for personal development is yet another aspect of car-
ing that leadership and team members perceived to play an important role in engage-
ment. Recalling an earlier career experience, leader #12 observed, “What really
engaged me was [management’s] desire to give me more and more responsibility. To
give me a lot of experiences, to get me out there and try a bunch of things. I think
that’s kind of what excited me.” Similarly, leader #9 recalled being given an assign-
ment “that was a great stretch opportunity, I mean an enormous stretch opportunity.
I appreciated [my leader’s] confidence and his faith.”
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3.4.1.5 Theme 5: Tying into Vision and Mission

Leaders and team members that can tie themselves and their work into a higher
vision and mission report being more highly engaged and are motivated to succeed.
To build a connection, leadership creates a vision, aligns the team goals, and com-
municates how staff contribute to the bigger picture. Leader #12 remarked that her
engagement was influenced by senior leaders “allowing me the ability to create a
vision. [Then providing the support needed to] make it happen and really getting
behind you and believing that you can reach the goals and meet the milestones that
you set out for yourself.” Leader #18 recalled working for a leader that “set lofty
goals and he truly believed we could achieve them. So, he was somebody that you
could really get behind and be motivated to work for.” This leader viewed leader-
ship as “setting that big vision and having the charisma to make others believe that
you can get there.” Similarly, leader #15 recalled an engaged workgroup that “had a
common purpose and goals and outcomes. They were all working towards the same
thing. They had a common challenge and goal that the leadership put in front of them
to achieve something that brought them together.”

Both leaders and team members commented on the importance of establishing a
connection to a larger cause. Leader #12 commented, “Working with the lab I have
always felt engaged about the mission, the science mission here. So, that helps moti-
vate me internally.” Similarly, leader #17 stated, “My motivation doesn’t come from
the individuals that I work for. My motivation, my inspiration has always come from
the mission.” Leader #8 noted that staff “need to feel valued in what they do and that
what they do is tied to a larger outcome. Everybody here will tell you they view this
as the strategic facility for the nation.” Similarly, leader #9 described her experience
with the characteristics of engaged work teams as “doing work that’s challenging to
them, that’s impactful, that they feel like they are making a contribution and a dif-
ference and they feel like they are empowered to control their lives or to contribute
to a bigger cause.”

Team members had observations similar to leadership when describing their
experience with goals and engagement: “We had very clear-cut goals, you are all
working towards the mission of producing electricity and producing plutonium.
So, those were kind of highly engaging goals”; “[I was engaged when my] leader
defined clear goals and objectives for solving an important national priority”; “[I
was engaged when] leadership believed in the program itself. They conveyed to us
how important our work was for the greater good.” On the other hand, one team
member recalled feeling disengaged when “I didn’t feel the project goal/outcome
was of importance and didn’t feel the work I was doing mattered. In part, [this] could
be failure of leadership to convey the importance of [the] mission.” Another team
member reported feeling disengaged when the connection to the goals and mission
are “too complicated and indirect.”

3.4.1.6 Participant Observations

In addition to the interview, qualitative data were collected using observations. Ten
observations were made of leaders and work team members in various settings. The
process was facilitated by my familiarity and cultural awareness of the organization
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in general, but this also introduced the opportunity for bias so care was taken to
avoid interpretation of the observations. Work team members and leaders were
observed as they engaged in activities that would probably have occurred in much
the same way without my presence. Most of the observations were one-time events,
but in several cases I had the opportunity to observe the same individuals in different
settings. The observations noted verbal behavior, physical behavior, personal space,
and body language.

The observations were intended to supplement the results from data collected
through interviews and surveys and were focused on getting an overall impression
of leader interactions with peers and team members. Table 3.5 briefly describes the
leader observations.

3.4.2  ParT 2: QUANTITATIVE RESULTS

A questionnaire was distributed to nine high-risk work teams. The questionnaire
collected data on work team perceptions of leadership behavior and how it has influ-
enced work team feelings and behavior through responses to 10 closed questions.

3.4.2.1 Survey Response Rate

The questionnaire was distributed to 148 high-risk work team members. Eighty-six
questionnaires were completed for a 58% response rate. The response rate fell short
of the predetermined overall goal of a 60% response rate determined as part of the
data collection protocol. The potential for non-response bias was evaluated by com-
paring response rates across work teams comprising the target population (Table
3.6). With the exception of work team I, the response rates appeared to be represen-
tative of the overall sample population. The reasons for the high non-response rate
for work team I could not be determined. The work team was treated similarly to the
other work teams except that the questionnaire was distributed close to a holiday. All
of the responses were included in the quantitative analysis.

3.4.2.2 Reliability of Instrument and Construct Analysis

The overall Cronbach alpha result was 0.77, indicating an acceptable internal con-
sistency for the survey on the rescaled data. Seven of the ten questionnaire items
were placed into three constructs of collaboration, inclusiveness, and empowerment
(Table 3.7).

The strength of their relationships was measured using Pearson’s r. The Pearson
correlation coefficient values were calculated between pairs of questionnaire items
with the same dimension value. The comparisons for the constructs of empowerment
and inclusiveness found a strong positive relationship between the items examined
and the constructs. The construct of collaboration indicated a weak positive relation-
ship. The remaining three items (2a, 2b, and 4e) were not included in constructs and
were examined as single entities. Table 3.8 provides the results of the Pearson’s r
calculation.
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TABLE 3.5

Leader Observations by Type and Description

Participants
Leader 6

Leader 1

Leader 13

Leaders 1, 15, 18, 19, 23

Leader 4 and work team

Leaders 1 and 3

Leader 5 and work team

Observation Type

Discussion

Interface meeting

Interface meeting

Senior leadership
meeting

Staff meeting

Safety interface
meeting

Staff meeting

Brief Description of Observation

A miscommunication had affected the leader’s ability
to support one of his/her work team members who
was investigated. The leader was quiet, non-
judgmental, and offered suggestions for improving
communications.

The leader was quiet, but probing to understand
emerging issues and reach agreement on the need to
work together to better improve communications.

There was a lot of peer-to-peer interaction on current
issues. The leader was open, emphasizing creating
partnerships and critical self-assessment.

Safety and operational issues were discussed. Each of
the leaders was supportive, encouraging, and
questioning. They acknowledged accomplishments
and how tough it is to keep a focus on preventing
injuries and accidents.

The leader shared information and encouraged
discussion and the team members were quiet but
attentive. When the team members were given the
opportunity to speak, several issues surfaced. At this
point the team members expressed frustration over
the lack of communication. Although there was a
detailed discussion on the issues and potential
solutions, the leader also gave the impression that
the solutions were out of their control. Through
body language and comments, the work team
appeared exasperated with the lack of input into
issues that they are involved in and avenues for
resolution.

The leaders were supportive of each other. The senior
leader #1, although soft-spoken and amiable, openly
challenged the group to probe deeper into issues and
actively define what that organization believes “safe
looks like.” At that point, a defensive posture was
taken by the leader’s peers and the discussion
became defensive with a decisive change in body
language.

The group of team members was attentive to the
information exchanged by the leader. Many
questions were asked and there was general interest
in the topics discussed.

(Continued)
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TABLE 3.5 (CONTINUED)
Leader Observations by Type and Description

Participants
Leaders 1, 3

Leader 11 and team
members

Leader 6 and work team

Observation Type Brief Description of Observation
Safety interface With the exception of the leaders being observed, the
meeting participants were quiet with most checking cell

phones or working on their computer. There was
little discussion.

Staff meeting and Thirty-five team members attended the meeting

luncheon hosted by the leader. The leader presented
information, introduced new team members, and
updated the group on current initiatives. Discussion
was encouraged. There was much discussion and
interest, and many questions.

Staff meeting The leader schedules weekly meetings for those team
members that are on shift that day and interfaces
with all team members on a six-week cycle. The
group of three was interested and attentive and
appeared to feel comfortable raising questions. The
leader relayed current information and encouraged

discussion.
TABLE 3.6
Response Rate by Work Team
Work Team Surveys Sent Surveys Completed Response Rate (%)
A 16 10 63
B 8 6 75
C 8 6 75
D 35 21 60
E 10 5 50
F 6 4 67
G 16 9 56
H 35 23 66
I 14 2 14
Total 148 86 58

3.4.2.3 Means Comparison

Overall means and standard deviations were calculated for questionnaire items and
collectively for the three constructs and are displayed in Tables 3.9 and 3.10.

Each of the overall construct mean values (collaboration, inclusiveness, and
empowerment) were greater than 4 on the 5-point Likert scale, indicating that work
team members generally agreed that the characteristics associated with the construct
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TABLE 3.7

Survey Items and Associated Constructs

Number Item Construct

2e My leader understands things that could go wrong with our Collaboration
project or work assignments

2d My leader listens carefully to different points of view before Inclusiveness
coming to conclusions

2c My leader encourages open and honest debate Inclusiveness

4b My work team members including myself are involved in Inclusiveness
decisions that directly affect our work

4d My work team members including myself often feel pressures Empowerment
that lead us to cut corners

4e My work team members including myself understand things that Collaboration
could go wrong with our project or work assignments

4a My work team members including myself are criticized when we Empowerment

report information that could interrupt work

TABLE 3.8

Pearson’s r Calculation

Paired Items Pearson’s r
Collaboration (2e and 4e): 0.2942
Empowerment (4d and 4a): 0.488"
Inclusiveness (2d and 2c): 0.698°
Inclusiveness (2d and 4b): 0.521°
Inclusiveness (2c and 4b): 0.468°

Note: Means have been rescaled for questions 4b, 4a, and 4d.

2 Weak positive relationship.
b Strong positive relationship.

are displayed in the work environment. Of the three remaining items not included in

the constructs, two had overall means of less than 3:

2a My leader actively seeks out bad news.

4c My work team members including myself are rewarded for identifying

potential problems.

These results indicate that work team members generally disagreed that the char-
acteristics associated with these questions are displayed in the work environment.

Significant differences between means for the two groups of high-risk work teams
were analyzed using a f-test. The group of work teams with high predicted future
incidents was compared with the group of work teams with low predicted future
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TABLE 3.9

Means for Questionnaire Items by Question

Questionnaire Item Mean (SD)

2a. My Leader: Actively seeks out bad news 2.31(1.21)

2b. My Leader: Discourages questioning 4.21 (1.05)

2c. My Leader: Encourages open and honest debate 4.21 (0.98)

2d. My Leader: Listens carefully to different points of view before coming to 4.06 (0.92)
conclusions

2e. My Leader: Understands things that could go wrong with our project or work 4.21 (0.98)
assignments

4a. My work team members including myself: Are criticized when we report 4.36 (0.93)
information that could interrupt work

4b. My work team members including myself: Are involved in decisions that directly 3.77 (1.10)
affect our work

4c. My work team members including myself: Are rewarded for identifying potential 2.80 (1.09)
problems

4d. My work team members including myself: Often feel pressures that lead us to cut 3.90 (1.04)
corners

4e. My work team members including myself: Understand things that could go wrong 4.34 (0.73)

with our project or work assignments

Note: Means have been rescaled for questions 2a, 4a, and 4d.
SD = Standard deviation

TABLE 3.10

Means for Questionnaire Constructs
Construct Mean (SD)
Collaboration: 4.27 (0.69)
Inclusiveness: 4.01 (0.85)
Empowerment: 4.13 (0.84)

Note: Means have been rescaled for questions 2a, 4a, and 4d.
SD =Standard deviation

incidents. For the dimension of inclusiveness, the mean value of work teams with
low predicted incidents was significantly different from that of work teams with high
predicted incidents. For the dimensions of collaboration and empowerment, there
was weak evidence of a difference in means. Table 3.11 displays the 7-test analysis of
high-risk work team groups with high and low predicted incidents.

To provide supplemental information, the Tukey Honest Significant Difference
(HSD) test (alpha level of 0.05) was calculated in conjunction with an Analysis of
Variance (ANOVA) test to identify means that are significantly different from each
other. Tukey’s HSD makes multiple simultaneous mean comparisons by comparing
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TABLE 3.11
T-test Analysis of High-Risk Work Team Groups with High and Low
Predicted Incidents

Work Team Mean (Standard Deviation)

Low Predicted Incidents High Predicted Incidents

Question/Construct n=44 n=42

2a. My Leader: Actively seeks out bad 243 (1.15) 2.19 (1.27)
news

2b. My Leader: Discourages 4.23 (1.08) 4.19 (1.04)
questioning

4c. My work team members including 2.93 (1.15) 2.67 (1.03)

myself: Are rewarded for identifying
potential problems

Collaboration (2e and 4¢) 4.40%* (0.60) 4.14* (0.77)
Empowerment (4d and 4a) 4.30%* (0.78) 3.95* (0.90)
Inclusiveness (2d, 2¢, and 4b) 4.23%*%(0.65) 3.78%* (0.96)

#p<.10; *#¥p<.05.

all of the means between groups. The Tukey HSD results comparing nine high-risk
work teams are shown in Table 3.12.

For the construct of inclusiveness, the mean response for work team A was sig-
nificantly different than the mean responses for all other work teams. This result
is important because the significantly lower mean result in the dimension of inclu-
siveness for work team A primarily influenced the statistical difference in means
between the high and low predicted incident work team groups shown in Table 3.11.

The lower values for work team A responses to the questionnaire cannot be
explained with certainty. It is most likely that the results were influenced by several
factors. First, the work team has experienced a large number of leadership and team
member changes over the past three years. It is probable that engaged behaviors were
not adequately established or reinforced by the new work team leaders. Signs of this
were observed during leader—team member interactions during the timeframe that
the questionnaire was completed. The observation noted visible frustration among
team members over follow-up to specific concerns. This frustration also could have
influenced the lower values assigned to the questionnaire. Based on this analysis, the
responses were retained in the study and attributed to a more poorly engaged work
team relative to the other work teams with high predicted incidents. More analysis is
needed to understand the influence of organizational changes on the engagement of
a high-risk work team.

3.4.3 PArT 3: DATA SYNTHESIS AND COMPARISON

Previous sections provided the results of qualitative and quantitative analysis. In this
section, the results representing the espoused characteristics of leaders and current
behaviors of leaders were further synthesized. Specifically, the themes representing
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espoused behaviors of both leaders and work team members were compared with
indicators of the current state of the organization depicted by responses to Likert
scale survey items and participant observations. Each theme was tied to related ques-
tionnaire items and/or constructs.

Team member responses to Likert scale survey items were designated as positive
or negative based on the response mean. Taking into consideration central tendency
bias, a mean value of >4.0 was considered positive and <4.0 was considered negative.
Observations of leadership behavior were designated as either positive, negative, or
not applicable based on the general demonstration of the aspects of each theme and
the opportunity for those aspects to be demonstrated across the population.

Table 3.13 shows the general relationship between the espoused themes and the
perceived current state for high-risk work teams and Table 3.14 compares the rela-
tionship between the espoused themes and the perceived current state for work team
groups with low and high predicted incidents.

TABLE 3.13
Relationship between the Espoused Themes and Perceived Current State for
High-Risk Work Teams

Theme Team Member Perception Leader Observation
Leadership recognizes staff capability, gives 2b + N/A
them autonomy to accomplish work and Collaboration +
backs their decisions. Empowerment +
Inclusiveness +
Leadership develops teams by encouraging 2a —  Overall positive
collaboration and developing a team spirit. 2b +
Collaboration +
Empowerment +
Inclusiveness +
Leadership sets behavioral expectations, 4c - NA
addresses performance issues, and provides
positive reinforcement.
Leadership demonstrates genuine care for 2b +  Opverall positive
team members by taking time to know Empowerment +
them both as a person and a staff member
and providing opportunities for
development and mentoring.
Leadership creates a vision, aligns goals, Not applicable Overall negative

and communicates how staff contribute.

Note: +=mean value >4.0.—=mean value <4.0.
N/A =not applicable. There was no opportunity for observation.
Overall positive observation indicates that demonstrated aspects were generally characteristic of the
theme.
Overall negative observation indicates that demonstrated aspects were generally not characteristic of the
theme.
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TABLE 3.14
Relationship between the Espoused Themes and Perceived Current State for
Work Team Groups with Low and High Predicted Incidents

Low Predicted Low Predicted High Predicted High Predicted
Incidents Team Incidents Incidents Team Incidents
Member Leader Member Leader
Theme Perception Observations Perception Observations
Leadership recognizes 2b + N/A 2b + N/A
staff capability, gives Collaboration + Collaboration +
them autonomy to Empowerment ~ + Empowerment — —
accomplish work, and Inclusiveness + Inclusiveness -
backs their decisions.
Leadership develops 2a —  Overall positive ~ 2a —  Overall negative
teams by encouraging 2b + 2b +
collaboration and Collaboration + Collaboration +
developing a team spirit. ~~ Empowerment ~ + Empowerment -
Inclusiveness + Inclusiveness -

Leadership sets 4c - N/A 4c - N/A
behavioral expectations,
addresses performance
issues, and provides
positive reinforcement.

Leadership demonstrates 2b + Overall positive ~ 2b + Overall negative

+

genuine care for team Empowerment
members by taking time
to know them both as a

Empowerment -

person and a staff
member and providing
opportunities for
development and
mentoring.
Leadership creates a Not applicable Overall positive  Not applicable Overall negative
vision, aligns goals, and
communicates how staff
contribute.

Note: +=mean value >4.0.—=mean value <4.0.
N/A =not applicable. There was no opportunity for observation.
Overall positive observation indicates that demonstrated aspects were generally characteristic of the
theme.
Overall negative observation indicates that demonstrated aspects were generally not characteristic of the
theme.

3.4.4 FINDINGS

Four findings emerged from the synthesis of quantitative and qualitative data:

Finding 1: Behaviors associated with leaders contributing to team mem-
bers’ ownership of work, leaders nurturing teamwork, and leaders building
relationships with work team members were generally consistently demon-
strated for the leaders of high-risk work teams.
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Finding 2: Espoused behaviors associated with leaders addressing perfor-
mance and tying into vision and mission were generally inconsistently dem-
onstrated or inconclusive based on a lack of data for the leaders of high-risk
work teams.

Finding 3: Leaders of high-risk work teams were not perceived to actively
seek out bad news from work team members.

Finding 4: Leaders of high-risk work teams with a low number of predicted
incidents more frequently demonstrated resilient behaviors when com-
pared to leaders of high-risk work teams with a high number of predicted
incidents.

3.5 DISCUSSION

This section discusses the meaning of the findings and their relationship to previ-
ous theory and research. The findings address the behaviors of leaders of high-risk
teams as well as the differences between high-risk teams with low and high pre-
dicted incidents. Specifically, the discussion will focus on how the findings relate
to the theories and related concepts of safety culture, high reliability theory, and
authentic leadership, including the supporting theory of psychological safety. Table
3.15 lists the findings and their nature.

TABLE 3.15

Description and Nature of Findings

Finding Nature of Finding

Behaviors associated with leaders contributing General finding associated with leaders of high-risk
to team members’ ownership of work, leaders work teams

nurturing teamwork, and leaders building
relationships with work team members were
generally demonstrated for the leaders of
high-risk work teams.
Espoused behaviors associated with leaders General finding associated with leaders of high-risk
addressing performance and tying into vision work teams
and mission were inconsistently demonstrated
or inconclusive based on a lack of data for the
leaders of high-risk work teams.

Leaders of high-risk work teams were not Finding associated with a specific leadership
perceived to actively seek out bad news from behavior not expressed or demonstrated by leaders
work team members. of high-risk work teams

Leaders of high-risk work teams with a low Findings from a comparison of behaviors of leaders
number of predicted incidents more frequently of two groups of high-risk work teams

demonstrated resilient behaviors when
compared to leaders of high-risk work teams
with a high number of predicted incidents.
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3.5.1 DEMONSTRATED BEHAVIORS OF LEADERSHIP IN HIGH-RIsk WORK TEAMS

The analysis of qualitative and quantitative data on the characteristics of leader-
ship and engagement generally converged around three themes. The themes were
described as leaders contributing to team members’ ownership of work, leaders nur-
turing teamwork, and leaders building relationships with work team members. It
should be noted that most but not all of the work teams demonstrated traits associ-
ated with these three themes.

3.5.1.1 Team Members’ Ownership of Work

The cognitive model of participative effects proposes that workers who partici-
pate in workplace decision making are informed by a richer, higher quality pool
of information. Driscoll (1978) summarized that participation in decision making
positively influences individual and organizational satisfaction provided that indi-
viduals have the right skill set, feel empowered to affect outcomes, and have the
support of their leader. The affective model of participative effects proposes that
participation in decision making will meet higher order needs such as respect and
independence and make workers more satisfied with their jobs (Driscoll, 1978). A
meta-analytic review of the effects of participation in decision making found sup-
port for both the participative and affective models and concluded that participa-
tion in decision making has an effect on both worker satisfaction and productivity
(Miller & Monge, 1986).

These two models are not mutually exclusive and were both supported by the
comments of leader and team member participants. Many of the study participants
credited leaders with contributing to staff members’ individual ownership of work
by involving them in decision making, job planning, and preparation. These percep-
tions were reinforced by survey responses that supported the notion that the leader
and team are actively involved in work.

Autonomy refers to the freedom to accomplish work including decision mak-
ing and work processes (Nahrgang et al., 2011). Many team members resonated
with the notion of freedom and autonomy to make decisions contributing to their
individual engagement in accomplishing work. These sentiments align with safety
culture traits endorsed by the nuclear industry and the Department of Energy
(DOE, 2011; INPO, 2013). In addition, the organizational literature supports the
notion that when leaders trust employees and give them decision-making abili-
ties, employees develop more trust in their organization. Often leaders are hesitant
to involve employees because they fear losing control. The very act of involving
employees makes managers vulnerable by relinquishing their authority (Spreitzer
& Mishra, 1999).

A meta-analytical study conducted by Nahrgang et al. (2011) found that a sup-
portive environment included leadership support, social support, and organizational
support. Leadership support was also perceived by staff members as a critical aspect
of owning their work, especially when things go wrong. Leadership support also
includes showing concern for subordinates and valuing their contributions and is
discussed in the following paragraphs in relation to nurturing teamwork and build-
ing relationships.
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3.5.1.2 Leaders Nurturing Teamwork

The concept of psychological capital posits that personal recognition reinforces
goals and creates a positive motivational state that is based on the team members’
sense of goal-directed energy (Luthans et al., 2015). This study supported the value
of recognition and teamwork. Recognition was observed to take many forms such
as celebration, walking the hallways, saying “thank-you,” and personal involvement
in what is important to others. Team members credited teamwork with leaders that
acknowledge the team’s accomplishments and participant observations found that
many leaders nurtured teamwork through formal gatherings to celebrate as a team.
Similarly, the nuclear industry and the Department of Energy emphasize the reward
and recognition of positive performance as attributes of a strong safety culture
(DOE, 2011; INPO, 2013). Leaders providing positive reinforcement for a job well
done was deemed just as important to engagement as addressing poor performance,
especially by team members.

Other aspects of teamwork were also supported by the current study. Survey
responses for the construct of inclusiveness generally supported the notion that team
members and leaders are involved in work decisions; each voice is heard and all
viewpoints are considered before making a decision. Participant observations found
that the interactions among leaders and team members were supportive and encour-
aged discussion and information exchange. In addition, participant observation gen-
erally found that leadership interaction with peers focused on establishing an open
partnership.

Team members frequently identified trust as the outcome of nurturing teamwork.
Trust enabled the team to weather difficult situations and feel safe to rely on each
other. Authentic leadership builds trust through a value-based leadership approach
that creates an inclusive and caring climate (Avolio et al., 2004). Trust is built through
relational transparency, which is characterized by communicating openly and being
real in relationships with others (Gardner et al., 2005). Authentic leaders build teams
characterized by clear elevating goals, competent team members, unified commit-
ment, and a collaborative work climate (Gardner et al., 2005).

3.5.1.3 Leaders Building Relationships with Work Team Members

Strong relationships build a team’s resilience to detect, bounce back from, and cope
with challenges (Edmondson, 2012; Weick et al., 1999). Relationship building with
team members was generally attributed to availability and face time with leaders.
The majority of leaders interviewed indicated that they interact with staff on a daily
basis. Many of the preferred interactions were described as face-to-face during walk
arounds to socialize, share information, and better understand the issues and risks
associated with work. Participant observation found that some leaders arranged their
schedule to spend impromptu time with staff, although some leaders relied on team
members approaching them rather than seeking and initiating interaction. Survey
responses in the dimension of inclusiveness generally supported the notion that team
members and leaders are involved in work decisions; each voice is heard and all
viewpoints are considered before making a decision. These behaviors were also
supported through the leader and team member perceptions that were previously
discussed.
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In the context of developing psychological capital, authentic leadership posits
that mentoring relationships as well as attention, recognition, and positive feedback
on performance inspire individuals with confidence to succeed at challenging tasks
(Luthans et al., 2015). Leaders that genuinely acknowledge and recognize contribu-
tions inspire both individual and team confidence. Recognizing potential, providing
the opportunity for personal development, and providing mentoring is yet another
aspect of caring that leadership and team members perceived to play an important
role in engagement. The more complimentary the relationships within the team, the
more likely the group will have a shared belief in its capabilities (Edmondson, 2012).
Bandura (2000) used the term collective efficacy to predict the level of group perfor-
mance. Bandura (2000) proposed that the stronger the belief a team holds about their
collective capabilities, the more they achieve.

In addition, leaders acting as teachers and mentors were perceived to be influen-
tial in developing future leaders. One team member described an early career experi-
ence leading high-risk activities under the mentorship of her manager: “My manager
would listen to issues and recommend solutions in a teaching rather than lecturing
manner. I felt empowered and accomplished when the work was completed. My
manager’s approach resonated with me and I have adopted his techniques when lead-
ing teams.” Another team member commented that she was positively impacted by
leaders that “were always willing to let me grow and give new challenges.” These
sentiments contrast with a team member’s comment that “working with a manager
that doesn’t pass along new job or stretch assignment opportunities is very disheart-
ening.” An executive leader recalled the relationship with his/her leader as “more
of a coaching peer... it certainly made it easier to participate as a peer with them
rather [than using a] top down command and control [approach].” Similarly, leader
#8 observed the development of a mentoring relationship with one of his leaders:
“He allows you to go off and tackle the issue, keeping him informed. At that point,
you’ve built trust among you and that person and roles tend to morph into one of col-
laborative mentorship.”

3.5.2 UNCONFIRMED BEHAVIORS OF LEADERSHIP IN HIGH-Risk WoRK Teams

The results of the analysis of qualitative and quantitative data were generally incon-
clusive with respect to two themes. The themes were described as leaders addressing
performance and leaders connecting team members to a vision and mission. It would
not be expected to observe explicit examples of leaders addressing inadequate per-
formance; however, it would be expected to observe leaders connecting to the orga-
nizational vision, mission, and goals. It should be noted that most but not all of the
work teams did not demonstrate or weakly demonstrated aspects of the latter theme.
These themes were supported by attributes of safety culture, high reliability theory,
and authentic leadership, but the behaviors were either inconsistently demonstrated
or the data were lacking.

Finding 2: Espoused behaviors associated with leaders addressing performance
and tying into vision and mission were generally inconsistently demonstrated or
inconclusive based on a lack of data for the leaders of high-risk work teams.



Case Study Exploring Leadership 55

3.5.2.1 Addressing Performance

Setting boundaries, allowing team members to feel a sense of ownership, and holding
them accountable establishes an environment of psychological safety and increases
team members’ ability to collaborate, learn, and innovate (Edmondson, 1999). The
conditions for maintaining a psychologically safe work environment were discussed
by the study participants within the context of setting expectations and accountabil-
ity for performance.

Many of the leaders interviewed reflected that clear expectations, accountability
in terms of performance, and modeling of expectations were necessary leadership
behaviors for staff engagement. A small number of participants voiced frustration
with non-confrontational leaders that condoned poor work ethics.

Study participants agreed that individual performance problems reflected on
team performance and dynamics. This sentiment supports Edmondson (2012) who
reflected that individuals who believe in the competency and responsibility of all
team members are more trusting and cooperative. When negative consequences
occur, the leader must provide the rest of the team with justification for the difficult
action to protect them from the fear of receiving a similar punishment. This main-
tains the group’s psychological safety and supports a just culture (Edmondson, 2012).

While both leaders and team members agreed that leadership must attend to
performance by setting behavior expectations and addressing performance issues,
perceptions concerning these remarks were not corroborated with other sources.
Although the participant comments align well with the safety culture and psycho-
logical safety literature, more information is needed to understand the extent of these
behaviors within the organization.

3.5.2.2 Tying into Vision and Mission

Authentic leaders build trust through relational transparency by sharing goals and
values with their team (Gardner et al., 2005). In terms of psychological capital, the
hopeful manager possesses goals that excite others, goal-directed willpower, energy,
and determination. They set the context for followers to determine their own goals
and stretch their limits (Luthans et al., 2015). These concepts were supported by one
observation where the leader clearly tied the successful work of the work team to a
higher mission and team members that reported being motivated by the example set
by their leaders.

When authentic leaders openly share their motive for pursuing organizational
goals, followers understand how their work functions fit into the big picture (Gardner
et al., 2005). Both leaders and team members commented on the importance of
establishing and understanding their connection to a larger cause. A senior leader
reflected, “I can help translate that [team members] are part of something bigger.
Whether they are grounds crew that are cleaning up and maintaining our campus, or
they are craft that are turning a wrench or maintaining the nightshift power opera-
tions, that they contribute to something bigger than themselves.”

Feedback from leaders and work team members indicated that creating a vision,
aligning goals, and communicating how staff contribute is an important behavior
in the organization; however, these remarks were not corroborated with other data
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collected. The significance of establishing a leader—follower connection to vision
and mission was an unexpected result of the study that was not addressed in the
literature reviewed in Chapter 2. Although the participant comments align well with
the authentic leadership literature, more information is needed to understand the
extent of these behaviors within the organization.

3.5.2.3 Actively Seeking Bad News

Work team member responses to the statement, “My leader actively seeks out bad
news” indicated that the behavior was not generally supported in the work environ-
ment. This finding represents a subtle but important difference in leaders encourag-
ing the reporting of issues (which was seen to some extent) and actively seeking
negative information. This behavior was not brought up during leadership interviews
or team member descriptions of engaged behaviors.

Finding 3: Leaders of high-risk work teams were not perceived to actively seek
out bad news from work team members.

Survey responses to the statement, “My leader actively seeks out bad news”
had a mean value of 2.31. The relatively low mean value indicates that team
members generally perceived that leaders did not assertively look for problems.
Team member perception in this area may imply that leaders are uncomfortable
or unwilling to listen to and act on information that might be openly challenging
shared assumptions. Leader reluctance could in turn translate to team member
reluctance to communicate bad news upward. Team member perception in this
area may also indicate an environment that is low in psychological safety, which
decreases the likelihood of learning behaviors such as discussion and the report-
ing of errors (Edmondson, 2012). Similarly, survey responses to the statement,
“My work team members including myself are rewarded for identifying potential
problems” had a mean value of 2.80. The relatively low mean value may indicate
that team members generally perceive that identifying potential problems is not
valued by leadership.

More information is needed to understand the extent of condition and context
behind the survey responses. Establishing an environment that provides team mem-
bers with the safety to assert an unpopular opinion to leaders is important as it allows
for innovation and adjustments that could avert larger problems.

3.5.3 ComprarisoN oF HiGH-Risk WORKGROUPS BASED
ON POTENTIAL FOR FUTURE INCIDENTS

Finding 4: Leaders of high-risk work teams with a low number of predicted incidents
more frequently demonstrated resilient behaviors when compared to leaders of high-
risk work teams with a high number of predicted incidents.

The leaders and team members of the work teams with low predicted incidents
distinguished themselves from the group with high predicted incidents in several
aspects. These qualities were either absent or noticeably less demonstrated by the
leaders and work team members associated with high predicted incidents. Three dis-
tinguishing qualities appeared to support a higher level of resilience, which enables
the organization to detect and bounce back from error.
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1. Collective Mindfulness: Collective mindfulness is a foundational concept
of resilience that is characterized by a state of constant checking for subtle
indications of failure within high hazard environments (Weick & Roberts,
1993). The term collective mindfulness is used to describe the combined
interactions of numerous individual activities that form a collective men-
tal process (Weick & Roberts, 1993). Roberts and Bea (2001b) believed
that the collective thoughts of a team create a synergy that can improve
decision making and influence members to contribute ideas and actions
that facilitate group performance. The notion of collective mindfulness was
supported by work teams with lower predicted incidents in several ways.

e The leaders associated with work teams having low predicted inci-
dents each had a diverse background in terms of roles previously held
within the organization. Interviews indicated that their varied experi-
ences increased their understanding of the needs of the organization
and enabled them to work effectively with their leadership, peers, and
followers. A diverse background is especially helpful to varying diverse
points of view.

e During interviews with the leaders of work teams with low predicted
incidents, teamwork and trust were emphasized almost to the exclusion
of individual accomplishment. Teamwork was described at many lev-
els including senior leadership teams, division leadership teams, work-
group teams, and project teams. One leader summed it up by saying,
“It’s just that team atmosphere and the respect, trust in the team that
really, really is a differentiator between being good and great and that’s
just a philosophy that I’ve got that I’ve just learned as I’ve been here.”
Leader interviews stressed working together for the best interest of the
organization. One leader observed that the leaders “are experienced
and not self-serving, we get along extremely well and we play to the
good of the whole division.”

2. Voice: Establishing an environment that supports worker voice builds a
greater sense of ownership for the organization and increases resilience.
Leaders encourage voice through openness to non-conforming ideas and by
encouraging creativity. Successful organizations must be particularly atten-
tive as organizational success can promote denial and arrogance which will
discourage voice (Luthans et al., 2015). This result is strongly supported
by team members’ perception that they and their leaders are involved in
work decisions; each voice is heard and all viewpoints are considered
before making a decision. The survey response mean in the dimension of
inclusiveness reported by team members with low predicted incidents was
statistically higher than the mean for the team member group with high
predicted incidents.

3. Preoccupation with failure: Preoccupation with failure refers to the constant
preoccupation with potential errors and failures (Weick & Sutcliffe, 2007).
Organizations practicing preoccupation with failure use incidents and near
misses as indicators of a system’s health and reliability. Organizations that
are preoccupied with failure systematically collect and analyze warning



58 Safety Culture and High-Risk Environments

signals and are attentive to even seemingly minor or trivial signals that
may indicate potential problem areas within the organization (Weick &
Sutcliffe, 2007). High-risk industries rely on learning from events that have
a low impact on the organization but also touch on organizational concerns
such as near misses and minor accidents (Lampel et al., 2009).

Encouraging disclosure of mistakes and signs of a breakdown in controls
was valued by both leaders and team members of high-risk work teams with
low predicted incidents. This trait was not demonstrated in the workgroups
with high predicted incidents. For example, one of the leaders established
a leadership advisory team with her senior staff. According to the leader,
the purpose of the team was to solicit other points of view on how things
are going with the work team, particularly in the context of safety. Another
leader commented that “people take individual ownership and responsibil-
ity when they start seeing things breaking down to flag those early and
bring some leadership attention to it.” Leaders were also aware of establish-
ing a psychologically safe environment to admit mistakes. One noted that
“in safety programs if you beat people up every time they come and tell you
they had an issue, they tend to not tell you ...instead of rewarding people
for coming forward and saying I made a mistake.” Yet another leader stated,
“It’s okay to say I don’t know. It is okay to say I saw wrong that I made mis-
takes. It’s okay to be open and honest with folks and the staff aren’t really
looking for some manager up on some pedestal that never makes a mistake.
They are looking for just real, honest, transparent dialogue.”

3.6 RESEARCH LIMITATIONS

Two research limitations were identified. The first limitation was researcher bias:
as the researcher, I have direct experience with the population participating in the
research. To address this limitation, I was aware of the potential for researcher bias
and intentionally endeavored to set aside my preconceived assumptions of the orga-
nization to best capture the essence of the phenomena being studied.

The second limitation was the inability of this study to be widely generalized
due to the limited number of participants and the focus on one specific organization.
Participant inclusion in the study was driven by the use of profiles that were gener-
ated from a statistical algorithm that identified high-risk work teams. The number of
work teams identified was constrained by the identification of high-risk workgroups
in the organization. Nine work teams representing over 80% of high-risk work teams
in the organization were identified and invited to participate in the study. The over-
all sample size of high-risk work team participants (n=86) provided statistics well
within the acceptable range of the phenomena in question. The high-risk group con-
sisting of nine teams was further split into two subgroups: high predicted future
incidents (seven work teams) and low predicted future incidents (two work teams).
The two work teams classified as having low predicted incidents produced a sample
size of n=44, which is 51% of the total sample. So, although the number of work
teams associated with low predicted incidents was small, the total number of partici-
pants was representative. It is also important to note that the small number of teams
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selected is based on the small number of work teams that met the criteria using the
predictive algorithm.

The nature of the study did not invalidate the results but additional research
will need to be conducted to determine if the results can be duplicated within other
industries.

3.7 METHODOLOGICAL CONSIDERATIONS

The study’s research protocol provided robust assessment methods that captured a
wide range of information and facilitated a structured exploration of the perceptions,
behaviors, and espoused beliefs of the high-risk work teams and their leadership.
The mixed method concurrent triangulation approach validated the convergence of
some of the data results, but left some areas of the study wanting more information.
The study may have benefited from using the interview and questionnaire informa-
tion as a reference point to develop more specific data sources that would help trian-
gulate results. Future work should consider an iterative approach to data collection
that allows for additional data collection to validate emergent themes.

Work team member identification of the category of staff that best described
their leader was variable. Although most participants referred to their leader as the
individual in their direct organizational hierarchy, 41% of the participants identified
an individual outside of the “chain of command.” This included project managers,
scientists, and engineers. According to the research protocol, the leader interviews
were taken exclusively from the organizational hierarchy and potentially excluded
a significant group of individuals that have the most influence on a team member’s
day-to-day activities. It is also possible that the questionnaire items may have been
biased toward a more traditional leadership relationship and could have potentially
missed the opportunity to collect different perspectives. This concern is partially
offset by the varied experience of some leaders that were interviewed but should be
considered for future studies.

3.8 IMPLICATIONS FOR THEORY, RESEARCH, AND PRACTICE

As discussed earlier in this chapter, many team members that participated in the
study resonated with the notion of autonomy to make decisions contributing to their
individual engagement in accomplishing work. Similarly, INPO (2013) emphasizes
individual ownership in the preparation and accomplishment of work and encour-
ages leaders to promote ownership and accountability. In the medical industry,
nurse autonomy refers to the nurse’s ability to assess a patient’s needs. The value and
contribution of nurse autonomy in improving nurse satisfaction and the quality and
safety of patient outcomes have been consistently demonstrated (Weston, 2010). The
concept of autonomy and its implications for high-risk work environments was not
revealed during the literature review. Autonomy implies individualism and personal
responsibility, which appears to align with high reliability performance principles
that are based on the view that human intervention can prevent accidents but needs
to be considered in the context of collective decision making. The role of autonomy
is an area for future research. For example, the knowledge generated by the research
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can be used to further explore the relationship between autonomy and collective
decision making in high-risk organizations.

The experience gained in completing the project may inspire other researchers
to apply an innovative approach such as the predictive model for the selection of
high-risk workgroups as a sample population. Inputs to the model focused on data
that could provide information about work teams associated with three key vari-
ables: exposure to severe hazards, staff engagement, and past operational experience.
These variables could be modified to address the needs of the research design. When
used in conjunction with the concurrent triangulation mixed methods approach, the
study further marries the science of predictive analysis and the art of organizational
development.

This study also has practical implications for organizational learning. The results
of the mixed method research design can be used to develop strategies to address
leadership competencies to strengthen workplace engagement and increase resil-
ience in high-risk work environments.

3.9 CONCLUSIONS

Complex accidents cannot be prevented through reliance on technology alone as the
leadership behaviors associated with safety culture and high reliability theory in an
authentic context must also be considered. The associated characteristics of each are
inextricably connected and can be part of a leadership strategy to avert organiza-
tional failure.

Traditionally, high reliability organizations are a unique class of businesses where
the paramount value that drives all decisions is safety. This case study adapted
safety culture principles and the traditional high reliability organizational model to a
loosely coupled, highly matrixed, multi-mission research and development environ-
ment. The results indicated that aspects of the models can be leveraged to influence
organizational effectiveness outside the traditional model.

This case study augments the results of previous safety culture and high reliabil-
ity research and provides a richer understanding of the complex relationship between
leadership, work team engagement, and safety performance. Most importantly, this
case study provides preliminary evidence that suggests that specific inclusive leader-
ship behaviors may be effective in increasing resilience for high-risk work teams.
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4 Creating the Capacity for
Organizational Resilience

Traditional business models typically use a reductionist view of managing risk by
keeping the management of risk separate and parallel with individual business func-
tions. This model disregards how risks are affected by the interaction of people,
processes, and the external environment and does not prioritize risk across the
corporation.

Interactions introduce complexity into risk analysis. When studied individually,
single component failure modes can be anticipated, but when the components are
integrated into a larger system, unanticipated interactions can occur that lead to cat-
astrophic events. Additionally, the mind-set that past performance predicts future
outcomes does not fully consider the complexity of risk relationships throughout the
hierarchy that could result in an operational failure.

Risk prioritization requires coordination at a high level in the organization. When
risk is left to be managed at a lower level within an organization, risk is often con-
servatively treated with the same weight because the appetite for risk is low. For
example, in the area of safety, managing lost work days does not give insight into the
identification and mitigation of serious operational failure, yet in many organizations
occupational safety is given priority. In this chapter, risk management techniques to
increase organizational resilience will be discussed.

4.1 RESILIENCE

The term resilience has been described in the literature for over 30 years. Table 4.1
provides 27 definitions of resilience that are sorted into 9 categories based on mean-
ing. Most frequently, resilience refers to either an adaptive outcome after an event or
the capacity to adapt (Sonnet, 2016). Both of these definitions are well suited for use
in theories of risk management as they are influenced by the non-linear and chance
nature of events brought on by the complexity of the twenty-first century.

It is not surprising that when referring to the risk management of safety systems,
Vogus and Sutcliffe (2007) offer the most relevant and comprehensive description
that is directly tied to the concepts of reliability. Vogus and Sutcliffe (2007) describe
resilience as being vitally prepared for adversity by having a collective reserve of
capability that allows a team to make adjustments when challenged, rebound, and
emerge stronger. Their description of resilience includes both the ability to course
correct and the ability to rebound when challenged, often referred to as the latent and
active aspects of resilience.

Resilience is not an attribute but rather a capability that is developed. Resilience
is accomplished by growing a rich awareness of detail that could result in error
detection, error correction, and avoidance of disaster. This assumes that individuals
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TABLE 4.1

Definitions of Organizational Resilience

Category Definition of Organizational Resilience Author

1. Capacity, ability,  a. For continuous reconstruction...requires Hamel & Vilikangas, 2003,
or capability innovation with respect to those organizational p. 55

values, processes, and behaviors that
systematically favor perpetuation over
innovation

b. To continue to operate and to provide goods, Lee et al., 2013, p. 35
services, and employment critical to the ability
of communities to be resilient

c. To effectively absorb, develop situation- Lengnick-Hall et al., 2011,
specific responses to, and ultimately engage in p. 244
transformative activities to capitalize on
disruptive surprises that potentially threaten
organization survival

d. To rebound or bounce back from adversity, Luthans et al., 2006, p. 28
conflict, failure, or even positive events, to
progress, and to increase responsibility

e. To expeditiously design strategies for the Mallak, 1997, p. 174
immediate situation

f. For resisting, absorbing, and responding, even ~ McCann et al., 2009, p. 45
reinventing if required, in response to fast and/
or disruptive change that cannot be avoided

g. To anticipate and manage risks before they McDonald, 2006, p. 173
become serious threats to the operation, as
well as being able to survive situations in
which the operation is compromised, such
survival being due to the adequacy of the
organization’s response to that challenge.

h. To self-renew over time through innovation Reinmoeller and van
Baardwijk, 2005, p. 61
i. To survive and thrive in an environment of Stephenson et al., 2010, p. 3

change and uncertainty
j- To make positive adjustments under Vogus and Sutcliffe, 2007
challenging conditions and emerge
strengthened and more resourceful
k. To survive an unscheduled disruption or Teoh and Zadeh, 2013, p. 2
major crisis through its adaptability using
proven and integrated risk management, crisis
management, and business continuity
management processes

1. To be vitally prepared for adversity; to have a Vogus and Sutcliffe, 2007,

broader store of capabilities p- 3418
m. To cope with unanticipated dangers after Wildavsky, 1988, pp. 77 and
they have become manifest, learning to bounce 98

back; to manage surprise
(Continued)
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TABLE 4.1 (CONTINUED)
Definitions of Organizational Resilience

Category

2. Function

3. Attribute

4. Measure

5. Phenomenon

6. Result

Definition of Organizational Resilience

n. To keep, or recover quickly to, a stable state,
allowing it to continue operations during and
after a major mishap or in the presence of
continuous, significant stresses

a. A function of the overall vulnerability,
situation awareness, and adaptive capacity of
an organization in a complex, dynamic and
interdependent system

a. A fundamental quality of individuals, groups,
organizations, and systems as a whole to
respond productively to significant change that
disrupts the expected pattern of events without
engaging in an extended period of regressive
behavior

b. A multidimensional, organizational attribute
that results from the interaction of three
organizational properties: cognitive resilience,
behavioral resilience, and contextual resilience

a. The magnitude of disturbance the system can
tolerate and still persist

b. A measure of the persistence of systems and
of their ability to absorb change and
disturbance and still maintain the same
relationship between populations and state
variables

a. A multidimensional, socio-technical
phenomenon that addresses how people, as
individuals or groups, manage uncertainty; a
continuously moving target that contributes to
performance during business as usual and
crisis situations

a. The result of relational reserves and the
financial reserves to enable the maintenance of
relational reserves

b. The result of strategically managing human
resources to create competencies among core
employees, that when aggregated at the
organizational level, make it possible for
organizations to achieve the ability to respond
in a resilient manner when they experience
severe shocks

Author

Wreathall in Hollnagel et al.,
2007, p. 275

McManus et al., 2008, p. 82

Horne and Orr, 1998, p. 37

Lengnick-Hall and Beck,
2005, p. 750

Mamouni Limnios et al.,
2012, p. 104
Holling, 1973, p. 14

Lee et al., 2013, pp. 29-30

Gittell et al., 2006, p. 324

Lengnick-Hall et al., 2011,
p. 243

(Continued)
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TABLE 4.1 (CONTINUED)
Definitions of Organizational Resilience

Category Definition of Organizational Resilience Author

c. When responses create negative-feedback Meyer, 1982, p. 520
loops that absorb jolts’ impacts and loosen
couplings between organizations and their
environments... when responses expose new
causal relationships that then modify theories
of action, augment behavioral repertoires, and
alter structural configurations and slack
resource stockpiles
d. The result of design structures that are Weick, 1993, p. 638; Weick,
resilient sources of collective sensemaking; 1996, p. 145
resilient groups that are capable of four things:
improvisation, wisdom, respectful interaction,
and communication
7. Art a. A kind of craft skill, or an artistic Kendra & Wachtendorf,
interpretation and response to singular, 2003, p. 45
unexpected, anomalous events as opposed to a
rationalized, predetermined response to what
is regular or expected
8. Myth A myth constructed politically to make sense of ~ Kuhlicke, 2013, p. 74
what happened; a way of retrospectively
making sense of the radically surprising
discovery of something entirely unknown by
explicitly referring to the capacity to deal with
rapid and radical change as well as having the
capacity to survive and even benefit from this
change.
9. Puzzle One of the great puzzles of human nature, like Coutu, 2002, pp. 46-47
creativity or the religious instinct; a hot topic
in business; a buzzword
Source: Reprinted from Employee Behaviors, Beliefs, and Collective Resilience: An Exploratory Study
in Organizational Resilience Capacity by M. Sonnet, 2016, PhD thesis, Fielding Graduate
University. Copyright 2016 by Marie Sonnet.

possess a certain level of competence and understand the technical components of
the business and also have diverse, integrated systems knowledge. Resilience enables
organizational survival by providing the ability to cope with uncertainty and change
over the long term.

Indeed, the concept of resilience has reinvented the field of risk management
where safety considers the ability to succeed through the behaviors of people by
recognizing impending change. Developing both individual and collective abilities
for resilience allows the organization to adapt to changes and unplanned situations.
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Why is resilience important? Resilience requires a new set of skills such as
gathering seemingly disparate information, looking for the unexpected, recogniz-
ing opportunity, and learning from what goes right as well as what goes wrong.
Retrospective analyses of the Deepwater Horizon and Bhopal disasters illustrate the
consequences when organizational leadership discourages resilient behaviors.

In 2010, President Obama established the National Commission on the BP
Deepwater Horizon Oil Spill and Offshore Drilling. The National Commission
examined the relevant facts and circumstances concerning the root causes of the
Deepwater Horizon explosion and found that

“BP did not share important information with its contractors, or sometimes internally
even with members of its own team. Contractors did not share important information
with BP or each other. As a result, individuals often found themselves making critical
decisions without a full appreciation for the context in which they were being made (or
even without recognition that the decisions were critical).” (National Commission on
the BP Deepwater Horizon Oil Spill and Offshore Drilling, 2011, p. 123)

Similar to the explosion on Deepwater Horizon, in the case of the Union Carbide
Bhopal chemical disaster there were also signals that were not heeded. Union Carbide
was one of the first multinationals to invest in India. India wanted to expand its crop
productivity and be self-sufficient so decided to begin the manufacture of pesticides
(Browning, 1993). The pesticide factory in Bhopal was started in 1969. A drought
in India in 1982 and 1983 severely reduced pesticide sales. The drop in sales forced
a reduction of 335 workers at the Bhopal plant. As skilled workers left they were
replaced with less-educated workers. Maintenance was also reduced. Eventually, the
plant’s six safety systems designed to prevent a leak were either inoperable or failed
due to management’s belief that the risk of a leak was small when production was
not ongoing.

For BP and Union Carbide, preoccupation with failure was not an organizational
norm.

Overall, it was the accumulation of signals of failure that when combined resulted
in both massive disasters. The organizational causes of both disasters are deeply
rooted in the histories and cultures of their industries and the governance provided
by the associated public regulatory agencies. In both cases, the values of the parent
company reinforced “unreliable” and “unsafe” behaviors in their subsidiaries and
subcontractors, which degraded the safety margins beyond recovery.

4.2 PRIORITIZING AND MANAGING RISK
ACROSS THE ORGANIZATION

Successful leaders minimize the bad day events that can threaten the life expectancy
of the enterprise by optimally managing risk. Managing risk increases resilience.
The term “risk™ is defined in a broad sense as the analysis of potential events, their
consequence and likelihood, and the hazard or threat causing the event. Managing
risk involves the ability to detect and minimize the impact of unforeseen events on
the organization’s assets. Assets that have exposure to loss include staff, property,
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business volume, profit, information, and reputation. Inherent risk describes expo-
sure before intervention and residual risk refers to exposure after intervention.

Effectively managing the portfolio of organizational risk within a corporation
requires a basic change in the way business is conducted and the organizational cul-
ture. Enterprise risk management (ERM) emerged in the late 1980s as an extension
of hazard risk management and increased in popularity following September 11th
and the Enron scandal as Chief Executive Officers and government leaders wanted
to identify and manage new exposures. ERM examines risk holistically across an
organization by identifying the major financial, business, and hazard risks of an
organization, forecasting their significance in business processes and systemati-
cally addressing critical risks. When applied appropriately, ERM safeguards against
a decision in one area unintentionally impacting overall organizational results
(Hampton, 2009).

Once the specific risks that might threaten an organization are understood, they
are treated and monitored. Integrating high reliability and a safety culture philoso-
phy into an ERM framework provides an opportunity to understand more completely
and focus on the critical risks that could impact the mission of a corporation by eval-
uating the most dangerous exposures and seeking early warning for risks that might
otherwise be missed. The principles of ERM, safety culture, and high reliability are
complimentary and when integrated provide a better understanding of how behavior
influences risk. Figure 4.1 depicts the complementary relationship between ERM,
safety culture, and high reliability.

How might the leadership of an organization that performs high-risk activities
mitigate a bad day event that could threaten the organization’s survival? Leadership
must actively manage activity-based risk and behavior-based risk across organiza-
tional functions.

ERM

e View risk
holistically, not
functionally

o Manage risk within
risk appetite

o Systematically
address critical risks

!

o Understand risk relationships and behavior influences
o Align initiatives and resources with critical risks

» Promote a common understanding of risk appetite

FIGURE 4.1 The complementary relationship between ERM, safety culture, and high
reliability.
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4.3 LEADERSHIP, RISK, AND PERFORMANCE

4.3.1 AcTivity-Basep Risk

To begin understanding risk at the enterprise level, leadership should first consider
the inherent risk that is intrinsic to the high-risk work activities being performed
within the organization. The magnitude of inherent risk varies with the nature of
work activity. Examples of bad day outcomes associated with inherently high-risk
environment, safety, health, and security (ESHS) activities include

e Multiple injuries or death from the unsafe handling of radiological, chemi-
cal, or biological material

¢ Environmental release that impacts the community

e Property damage that destroys critical infrastructure and capability

* Significant infractions of state or federal regulations

* Loss of classified information

* Unsanctioned release of sensitive technology

e Cybersecurity event

The following pages describe a qualitative method for assessing activity-based
risk using a tabletop format. The process involves a discussion among the stake-
holders associated with specific ESHS programs and activities. To reduce subjec-
tivity, persons with the greatest knowledge and experience in the functional area
are chosen to provide input into the analysis. The analysis team makeup is cross
functional to provide diverse viewpoints and a more nuanced picture of the total risk
associated with a program. Typically, the group consists of management, a subject
matter expert, a system user, and representatives of associated support functions.
Although basically qualitative in nature, the discussion includes both qualitative and
quantitative information to develop risk statements and implement controls. The pro-
cess considers historical data, informed and expert opinion, and stakeholder needs.
Information is gathered by asking a series of five questions:

1. What are the program objectives?
The ESHS program objectives are typically characterized as providing pro-
tection or prevention, ensuring compliance, or enabling the organization’s
mission.

2. What are the risk statements that may prevent you from accomplishing your
objectives?
Risk statements are events tied to the risk source that have a negative impact
on the organization.

3. What is the likelihood of occurrence and consequence for each risk state-
ment assuming the program is functioning as intended?

Likelihood is the probability or frequency of an occurrence and conse-
quence describes the impact of the event occurring. After the likelihood
and consequence are determined, the overall risk ranking is then reviewed
by the group to validate that significant risks were captured and they appro-
priately reflect the operating environment.



70 Safety Culture and High-Risk Environments

Tables 4.2 and 4.3 provide examples of likelihood and consequence
descriptions that can be used to assess risk events. Specific descriptions
should be customized to meet your organization’s needs and appetite for risk.

4. What are the controls used to mitigate the impact or frequency of an
unwanted event as described in the risk statement?

To focus the discussion, controls are described within three broad cat-
egories: people, processes, and engineered tools. Definitions and examples
of controls are listed in Table 4.4

5. Which of the controls associated with the risk statement are essential to
mitigating inherent risk and how well are they working?

Essential means that if one of these controls were to fail or degrade it
would significantly increase the potential for a bad day event.

When the process described above is performed across functions within the orga-
nization, it allows the organization to view the risk profile across the enterprise and
focus on those higher likelihood/consequence risks that are more weakly controlled.
Table 4.5 provides an example of an activity-based risk summary for a chemical
safety program.

The ultimate challenge for leadership is balancing the mitigation of the inherent
risk of high-risk activities with the organization’s appetite for risk. The goal is to
achieve and sustain an optimal level of acceptable risk for work. Since the conse-
quences of an event have the potential to severely impact the organization, the level
of acceptable risk should be acknowledged and approved by senior leaders in the
organization. The organization’s effectiveness at managing risk can be monitored
through performance indicators for controls considered essential to managing the
risk. Figure 4.2 illustrates the relationship between risk and performance.

Addressing activity-based risk and the controls associated with people, processes,
and engineered tools described earlier is necessary but not sufficient to prevent
operational incidents. Maintaining the reliability of technical systems is dynamic
and is affected by the practices and behaviors of people. Leadership has the ability
to set and reinforce performance expectations to develop resilience that considers

TABLE 4.2

Likelihood of the Risk Statement Occurring

Likelihood Description

Highly unlikely The event is very unlikely to occur in the next five years. This does not imply
impossibility, merely high improbability; seldom happens, infrequent, rare,
or has not happened before.

Unlikely The likelihood of at least one occurrence during the next five years is much
less than non-occurrence.

Possible There is about a 50% chance of at least one occurrence during the next year.

Likely The likelihood of at least one occurrence during the next year is much greater
than non-occurrence.

Almost certain Given no changes, the event is almost certain to occur at least once during the

next year.
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TABLE 4.4

Definition and Example Controls Associated with People, Processes, and
Engineered Tools

Control Category Definition and Examples of Controls

People Controls associated with people generally provide assurance that subject
matter experts and workers have the appropriate knowledge, skills, and
abilities to perform their function. E.g., selection and qualification of
specialists, training of frontline workers, procedures that describe roles
and responsibilities of staff performing critical functions, and committees
and boards that oversee specific high-risk activities.

Processes Controls associated with processes generally provide assurance that
administrative systems provide checks and balances and are functioning
as intended. E.g., procedures for performing hazardous work activities,
procedures that limit quantities of hazardous materials, licenses and
permits to perform work, signs, postings and barricades, and preventive
maintenance of equipment.

Engineered tools Controls associated with engineered tools generally assure equipment is
functioning as intended and adequately maintained. E.g., locks and keys,
physical barriers, ventilation systems, alarms, and interlocks.

TABLE 4.5

Example Activity-Based Risk Summary for a Chemical Safety Program
Element Description

Chemical safety program objective Safe and compliant program that protects staff, the public, and

the environment
Risk statement Deflagration or fire from improper treatment of chemicals causes
injury or property damage
Likelihood and consequence Unlikely/Serious
Likely to have an interruption of services >1 month
Essential controls Health and safety professional
Procedures for handling, monitoring, and testing of chemicals
Fume hoods, storage cabinets
Training of chemical users

how behaviors interact with the processes and technology of the work environment.
Behavior is driven by the culture of the organization. So, in addition to addressing
risks that are associated with specific program activities, leaders must strategically
manage risk for work teams most vulnerable to future incidents due to low engage-
ment or poor operational performance.

4.3.2 BeHAVIOR-BASED Risk

Integrating the high reliability philosophy into an enterprise risk framework pro-
vides an opportunity to more completely understand the full complement of risks
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Max

Inherent risk

!

Controls mitigate
inherent risk

Acceptable risk
performance
monitoring assures
that controls are
working as
intended

Min

FIGURE 4.2 The relationship between risk and performance.

that could impact the mission of a corporation by focusing on behaviors and identi-
fying early warnings for risks that might otherwise be missed. Predictive modeling
is a method that facilitates the understanding of behavior-based risk by forecasting
work teams at risk for a catastrophic event based on exposure to high-risk hazards,
staff engagement, and their operating experience. The predictive model introduced
in Chapter 3 was designed using the framework and basic assumptions of the job
demands-resources (JD-R) model to identify work teams at the highest risk of future
incidents (Bakker & Demerouti, 2007; Demerouti et al., 2001). The JD-R model pro-
poses that job demands and resources are two sets of working conditions that can be
found in every organizational context (Bakker & Demerouti, 2007; Demerouti et al.,
2001). Job demands may be inherently negative, or they may turn into job stressors
when meeting the demands requires substantial effort. Examples of job demands
include high-risk activities, work pressure, and emotionally demanding interactions
(Bakker & Demerouti, 2007; Demerouti et al., 2001). Job resources help individuals
deal with job demands and have the potential to motivate them. Job resources include
aspects of the job that help employees achieve work goals, reduce job demands,
and stimulate personal growth and development. Examples of job resources include
participation in decision making, leadership support, work autonomy, and a positive
workplace climate (Demerouti et al., 2001). The predictive model assumes that orga-
nizational work teams most at risk for future incidents have the greatest exposure to
high-risk hazards, the lowest levels of worker engagement, and the most problematic
past operating experience.

Unlike approaches that associate accidents with specific tangible causes, the pre-
dictive model integrates the contributing aspects of employee engagement, safety
culture, accident history, and exposure to high-risk activities to provide a unique lens
through which to identify and manage safety risk across the organization. Depending
on the available resources, risks, and needs of the organization, the rigor of pre-
dictive modelling used to forecast high-risk workgroups can be adjusted. A more
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FIGURE 4.3 Conceptual model: Predicting future incidents for high-risk work teams.

rigorous statistically derived algorithm used in the case study (Chapter 3) can be
applied to larger organizations with well-established data streams, or a less rigorous,
qualitative, expert-based model approach can be applied to smaller organizations. A
graphical depiction of the conceptual model is shown in Figure 4.3.

4.3.2.1 Applying a Predictive Model for ESHS

To begin the predictive process, a source of data should be identified for each of
the areas that contribute to the model. Ideally, the data source should be easily
sorted at the workgroup level and sustainable for long-term trending. Examples
of data types and collection methods that might be used to better understand
high-risk hazards, worker engagement, and workgroup operating experience in
the context of ESHS follow.

The ESHS high-risk hazards chosen are those deemed most likely to cause a
catastrophic outcome for the organization. Such outcomes might result in death or
severe permanent disabilities, significant capability loss, damage to the organiza-
tion’s image, or a loss of assets. A brief list of examples of high-risk hazards might
include work with certain classified information, radioactive materials, select agents,
explosives, energized electrical equipment, peroxide formers, and foreign travel.
After the hazards are identified, they are associated with individuals who work with
high-risk hazards. Potential sources for collecting data on personnel working with
high-risk hazards are training records, licenses, and certifications. Finally, exposure
to high-risk hazards is quantified by summing the number of high-risk hazards at the
work team level.

Survey data is the most useful data stream to provide insight on staff engage-
ment. Consideration should be given to survey questions that are related to commu-
nications, trust, teamwork, and respect and questions should be tailored to meet the
needs of your organization. Questions should be set up using a 5 or 7-point Likert
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scale format that ranges from a “strongly agree” sentiment to a “strongly disagree”
sentiment.* The percentage for disagree or strongly disagree is calculated using the
percentage of all questions in the survey for which members of the group responded
either “disagree” or “strongly disagree.”

Operating experience considers the history of incidents or operational issues
involving staff that may or may not have resulted in harm. The nature of incidents
will vary depending on the function of the organization. Much of the literature
has used informal or “recollected” data such as self-reports of behavioral safety
and experts’ rating of safety level because of a lack of data. Examples of incidents
associated with ESHS may include quality issues, security events, chemical spills,
vehicle accidents, first aid cases, near misses, and procedure/regulatory issues.
Potential sources for collecting data are non-conformance reports, logbooks, and
hotlines.

Large data sets and complicated relationships are candidates for applying a statis-
tical algorithm. The predictive model algorithm used in the case study in Chapter 3
was developed using negative binomial regression. The algorithm to calculate the
predicted number of incidents in the following year for a given work team applied
the additive effects of key predictor variables for each work team and converted
them into a single outcome of incidents. Each of the inputs was transformed using
various mathematical functions (e.g., log, square root) and then multiplied by a
pre-calculated coefficient. The products were summed and added to a pre-calculated
constant to generate the predicted number of incidents for a particular work team in
the following year. A version of the resulting algorithm that calculates the predicted
incidents is shown next (Caldwell et al., 2017):

Exp(-1.2852+A+B+C+D)

where:
A =0.1932*log[(group size)*(laboratory incidents/person)]
B =0.1353*sqrt(number of hazards)
C =0.0247*(percent “disagree” or “strongly” disagree from engagement surveys)
D =1.1757*log(1 + 3-year average of past incidents)

In addition to the predictor variables previously mentioned, the model takes into
account the size of the workgroups. Group size was based on the number of direct
reports in the group. Larger groups are expected to have more incidents due to hav-
ing more people. Every person should have a non-zero probability of having an acci-
dent, so adding a person to a group should, on average, increase the group’s expected
number of incidents.

Figure 4.4 is an example of work team summary information for predicting future
incidents using a statistical algorithm.

* Developing and interpreting a questionnaire requires technical expertise. Chapter 5 discusses guide-
lines for developing questionnaires and provides sample questions associated with leadership.
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4.3.3 UNDERSTANDING PERFORMANCE

After the data are collected, it is analyzed to identify work teams at high-risk for
future incidents. Using the model, at-risk work teams can be identified and shown
graphically on a heat map (Figure 4.5).

The horizontal axis represents the additional number of incidents predicted based
on exposure to high-risk hazards and workgroup size. The vertical axis represents
the additional number of incidents predicted based on the past number of incidents
and survey satisfaction scores. Two clusters of at-risk work teams can be identified
based on either a high or low number of predicted future incidents. The work teams
with a lower number of predicted incidents appear to be mitigating the risk through
better engagement and a lower number of historical incidents. These work teams
may be good candidates for benchmarking.

The data and analysis results can be useful to all levels of leadership within the
organization. For example, the information may be used by senior and mid-level man-
agement to detect symptoms of a shift in organizational norms for what is acceptable
and strategically reverse it. First-line managers can use the information for personal
development to strengthen leadership behaviors and to engage their work teams.

Understanding behavioral performance and focusing on high-risk work teams
is important to developing an adaptive capacity to manage the unexpected failures
before they become a serious threat to the organization’s operation. The question
remains: how can a work team’s resilience be cultivated to instinctively respond
under challenging conditions?

< High-risk workgroup
Workgroup

At-risk workgroups

future incidents

4

Increased predicted number of incidents based on
“Engagement level” and “Past operational experience”

—

/—

Increased predicted number of incidents based on workgroup size and =
“Exposure to high-risk hazards” (inherent risk) K )
Pan 1t

FIGURE 4.5 At-risk work teams with higher and lower predicted future incidents.
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4.4 SENSEMAKING AND ENHANCING
ORGANIZATIONAL RESILIENCE

Sensemaking is a collective group effort to comprehend complex events and is a
key concept tied to resilience. Anticipatory resilience mechanisms stress the collec-
tive capacity of the group to compensate for individual weaknesses and are essen-
tial for cultivating sensemaking. Through the interaction of our individual cognitive
processes, the actions we choose to take, and the reflection that is done in partner-
ship with others, we form a shared reality based on which we take further action.
Sensemaking improves organizational resilience by adjusting to demands and detect-
ing and correcting unexpected failures. Low-probability, high-consequence events
defy interpretation and impose severe demands on sensemaking. People think by act-
ing, and to sort out a crisis requires an action that simultaneously generates a response
that is used for sensemaking and also contributes to the unfolding crisis. The nuclear
disaster at Fukushima Daiichi in March of 2011 provides some thought-provoking
insights on sensemaking and how high-risk organizations might cultivate it.

On March 11, 2011, the largest earthquake in their recorded history struck Japan.
The epicenter was approximately 180 km from Fukushima Daiichi. When the earth-
quake struck, the three operating, on-site, nuclear reactors at Fukushima Daiichi all
automatically shut down or “scrammed.” After a reactor scram, residual heat caused
by the decay of fission products must be removed by cooling systems to prevent the
fuel rods from overheating and failing (IAEA, 2011). Maintaining enough cooling
to remove the decay heat in the reactor was the main priority for the nuclear plant
workers as the events unfolded that Friday afternoon.

When the crisis struck, the workers first tried to make sense of the situation and
looked for reasons to enable them to stay on the “normal” course. Their reasons were
drawn from institutional training, expectations, and acceptable justifications. The
operating crew of the plant expected that the system’s design margin would mitigate
and control the situation. When these design features did not control the situation as
the workers expected, sensemaking helped them identify alternative actions.

In the first hours of the crisis, the workers’ identities were challenged. They began
to shift from highly trained nuclear technicians that monitored system parameters
and worked to a strict set of procedures whose step-by-step actions have been care-
fully analyzed to soldiers facing unimaginable scenarios that required them to think
and act independently with minimal communications and creatively employ every
means necessary to prevent disaster. The designed defenses were defeated and the
unfolding crisis was under the direct control of the human action of those working
on shift that day.

To protect the integrity of the vessel and containment, the operators began prepa-
rations to vent steam to control the pressure and inject water to keep the fuel covered.
The workers relied on their past experience and knowledge of the plant systems to
address the dire situation since procedures did not exist for opening valves using
batteries, compressors, and gas cylinders or for injecting water into the reactor core
using fire engines (TEPCO, 2011).

Weick (1988) argues that by striving to make technology operator-proof, we move
the dynamics of enactment to an earlier point in time where incomplete designs are
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enacted into unreliable technology. To complement technology, it is equally impor-
tant to consider strengthening the anticipatory and resilience mechanisms used by
workers. In the case of Fukushima, the accident response was enhanced by actively
cultivating a collective mind-set built on institutional memory. Institutional memory
and openness to possibilities allow individuals to see alternative possibilities and
make connections. Resilience and reliability emphasize understanding beyond the
rote memorization of procedures or the oversight of regulatory bodies. Workers do
what is right based on collective knowledge that is applied to future experience.
Leadership can provide the tools that create the capacity for resilience. On the other
hand, regulations and procedural compliance are barriers to resilience: the question
in a high-risk organization is how do we balance both?

The following actions can expand a workgroup’s portfolio of organizational prac-
tices and patterns of behavior to prepare them to respond to the challenges of a bad
day event:

1. Establish a fully developed network of resources to encourage the forma-
tion of long-term relationships and cross-functional collaborations that
bridge traditional boundaries.

2. Provide rotational assignments to expand the integrated knowledge of each
team member. Cross training provides flexibility and gives workers a better
understanding of how each function fits together to accomplish work.

3. Implement tools and technologies that are designed to function seamlessly
with the group’s collective work function and facilitate resilient behaviors.

4.4.1 WHAT'S THE BENEFIT?

Reliability is affected by the actions of people. Taking a risk-based approach that
considers behaviors in addition to the technical aspects of controlling unwanted
events provides a deeper understanding of the way that workers react to workplace
demands. The approach enhances organizational resilience by

e Facilitating informed decision making

¢ Aligning organizational understanding of the drivers of risk
¢ Enabling early detection of subtle issues

¢ Providing performance feedback to leadership

4.5 SUMMARY

How can organizations become more resistant and resilient to operational upsets?
They must change the way that they view incidents by shifting the perspective from
a linear cause and effect approach to anticipating what may occur in the future. In
addition to managing activity-based risk, predictive analytics can be used to priori-
tize and manage behavior-based risk. Predictive analytics allows us to move from a
“rearview mirror” issues management approach to proactive behaviors that find and
control weaknesses before they become real problems. When faced with a problem,
traditional organizations will respond by reacting and repairing the immediate issue,
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an approach that generally assumes linear relationships and is limited in effective-
ness. Using predictive analytics and the concepts of resilience allows us to go beyond
a simple cause and effect viewpoint to a mind-set that finds, corrects, and learns
from weaknesses before they become larger problems. Using predictive analytics
as a tool, organizations have the opportunity to determine what changes are on the
horizon that might put their success at risk through a systematic process that consid-
ers work team engagement and past operating experience in high-risk work environ-
ments. Predictive analytics is one method for identifying indications of performance
degradation associated with the behaviors and practices (i.e., organizational culture)
of the organization. Practical guidance for assessing and improving these behaviors
and practices is discussed in Chapter 5.



5 Toolkit for Assessing and
Monitoring Leadership
and Safety Culture

The first four chapters have illustrated that culture is influenced by leaders’ actions
and the values that they communicate. Leadership commitment is essential to cul-
tivate a strong operational culture that is characterized by safe and resilient orga-
nizational performance. Fundamentally, leaders must ensure the processes and
systems provide the right balance of safety, security, and quality without introducing
unanticipated negative consequences. In addition to overseeing the development and
deployment of traditional systems, leadership must establish mechanisms to assess,
monitor, and strengthen the organization’s practices and behaviors associated with
safety culture. Management commitment to a strong safety culture engages staff and
has the potential to create an organization that is resilient when faced with failure.
The following chapter provides a practical toolkit for assessing, monitoring, and
improving organizational leadership in the context of safety culture and high reliabil-
ity. Improvement is dependent on senior leadership’s understanding of how culture
impacts the success of the organization. To be successful, leaders must champion
the process. Most importantly, senior leaders must commit to learning and adapting
based on the results of the assessment to achieve long-term positive cultural change.

5.1 ORGANIZATIONAL ATTRIBUTES OF LEADERSHIP

The organization’s expectation for leadership begins by articulating the attributes that
clearly tie to the institution’s values and beliefs. The following section describes leader-
ship attributes that are acknowledged in the literature as influential in contributing to
a safe and resilient organization. Attributes lay the foundation for expected leadership
behaviors associated with a strong safety culture. These attributes (or a subset) become
the basis of the assessment and form the lines of inquiry used in the cultural assessment.

e Leadership engagement and time in the workplace

e Leaders visit the workplace frequently. The presence of leadership in
the workplace creates an understanding of worker challenges and con-
cerns and provides an opportunity to reinforce expectations for perfor-
mance with staff through coaching.

e Leaders conduct walk-throughs and personal visits to understand how
work is performed and barriers to success.

* Leaders listen to and act on real-time information by staying in close
contact with frontline staff.

81
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e Open communication

e Information is exchanged both formally and informally across orga-
nizational units. Two-way communications networks are established
between management and staff.

* Leaders encourage people to make suggestions, raise issues, and actively
participate in resolution; people are encouraged to speak openly and
honestly, voicing what may not be popular.

e Leaders value both good news and bad news.

* Leaders are skilled at responding to questions openly and honestly.

e Leaders respond promptly to issues and provide feedback on problem
resolution.

* Continuous improvement

e Leaders use knowledge gained from past experiences to improve future
performance.

e Leaders encourage staff to identify opportunities for improvement by
discussing good catches and near misses.

*  When things do not go right, leaders consistently take the opportunity
to maximize learning.

e Leaders encourage staff to use their knowledge and experience to iden-
tify and resolve problems. Individuals are engaged in designing and
implementing improvement initiatives and solving problems.

e Leaders cultivate a critical, questioning attitude that is focused on
improvement.

e Clear expectations and accountability

e Leaders encourage the reporting of errors by recognizing and reward-
ing self-identification.

* Leaders view mistakes as an opportunity to learn.

e Leaders consistently communicate performance expectations and use
recognition as an opportunity to motivate staff and positively reinforce
behavior.

e Staff development

e Leaders encourage professional and technical growth.

e Leaders coach, mentor, and reinforce standards and positive behaviors.
e Support to accomplish work activities

e Leaders ensure that sufficient resources have been provided so staff
can do their work with distinction. Resources may include manpower,
financial support, and accessibility to information and equipment.

¢ Decision making

e Leaders check the understanding of a situation by collaborating with

others before proceeding.

5.2 GOALS OF THE ASSESSMENT

The organizational attributes of leaders are those behaviors that senior leadership
of the organization believes align with the values and beliefs of the organization.
Ideally, it is this set of attributes that forms the basis for assessment. During the
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planning phase of the assessment, goals are developed with the attributes in mind.
Assessment goals should reflect the specific needs of the organization. Example
assessment goals are:

¢ To identify the extent of alignment between observed behaviors and collec-
tive perceptions of organizational members and leadership of the organiza-
tion with respect to the specific leadership-related safety culture attributes

¢ To understand the strengths and weaknesses of the organization with
respect to the specific leadership-related safety culture attributes

¢ To recommend actions and identify ongoing efforts that might foster long-
term positive culture change

5.3 SELECTION OF THE ASSESSMENT TEAM

The composition of the assessment team will directly impact the quality of the evalu-
ation. An assessment team needs to have a broad range of competencies and experi-
ence. It is also important to select a team with a diversity of thinking styles. The
composition should reflect a balance of functional areas, knowledge of and expe-
rience with safety culture evaluations, and an understanding of the organization.
Typically, the team should be comprised of individuals internal and external to the
organization. External team members will bring outside perspective to the gather-
ing and interpretation of data. Internal members will bring their knowledge of work
activities and organizational climate. At a minimum, the team should consist of a
lead, an expert in safety culture, a senior management representative, and a knowl-
edgeable assessor.

The assessment team members must have experience and training in the specific
data collection methods utilized for the assessment. Some team members may have
more experience than others and the experience of the team members should be
reviewed to identify gaps and training needs. For those less experienced, consider
giving team members the opportunity to practice techniques and obtain feedback
from an experienced evaluator prior to the start of the assessment. Mentoring oppor-
tunities should be created as much as possible as this is an opportunity to develop the
future leaders of the organization.

5.4 COMMUNICATING DURING THE ASSESSMENT

Communication with the workforce during the assessment engages both leadership
and the workforce in the process and contributes to organizational learning. Frequent
and transparent communication is a chance for leaders to articulate their vision for
the organization and connect it with the assessment results. Creating a climate of
open communication may also facilitate staff’s willingness to raise concerns during
the assessment. Communication should be made in context of the desired behavior
change of the organization.

Leadership is responsible for championing the culture sustainment and
improvement process as a tool to facilitate the long-term success of the organiza-
tion. Leadership accomplishes this by regularly communicating the status of the
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assessment and follow-on actions to the organization. Communications should be
clear and succinct (i.e., clearly state an expected action, what the action/deliverable
looks like, and the intended impact of the action).

Ideally, communications should seek to build on previous communication. For
example, if the results of a culture assessment have been previously communicated,
a follow-up communication on actions taken to address comments from the work-
force shows that management/leadership listened to their suggestions and values
their input.

5.5 COLLECTING DATA

Many psychological and organizational traits, such as safety culture, are not directly
observable or directly measurable and must be measured indirectly through a num-
ber of observable indicators (Pedhauzer & Schmelkin, 1991). A combination of data
collection methods should be used to develop a comprehensive picture of culture
within the organization being evaluated. The assessment team should determine
the specific techniques to be used during the planning of the assessment. Methods
may include the direct observation of behaviors in the workplace, questionnaires,
one-on-one interviews, focus group interviews, reviews of safety culture-related pro-
cesses and documents, performance indicator monitoring and trending, and results
of related evaluations.

There are two schools of thought on the sequence and timing of data collec-
tion methods and both have value. The first approach collects data in parallel. This
approach provides multiple data sources from which conclusions may be drawn
about the organization’s culture. The second approach collects data sequentially so
that one method may inform the line of inquiry of the next. When selecting methods,
consider the schedule and availability of resources. Some methods are more interac-
tive and provide richer data, but are more resource intensive. By their nature, docu-
ment reviews and electronic surveys are non-interactive. Electronic surveys may
be developed and document reviews performed prior to the fieldwork phase of the
assessment. Focus groups, one-on-one interviews, and behavioral observations are
more interactive and require dedicated resources and on-site participation.

When collecting and analyzing data, be aware of bias that can be introduced
through the self-selection bias of the participants. Respondents who chose to par-
ticipate and provide feedback may have strong views, which could potentially bias
the results. This is especially true of the qualitative information in the form of
comments from surveys, focus groups, and interviews. If participation is voluntary,
staff that have no opinion, or who do not see value in participating, will either not
attend or not participate, which means that results may be skewed toward the stron-
ger opinions.

5.5.1 PERFORMING OBSERVATIONS

Observations can provide valuable insights into the influence of leaders on workplace
behavior. Direct observations of workplace behavior provide objective and subjec-
tive information regarding the effectiveness of existing leadership. For example,
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observed leadership behaviors may indicate whether supervisors are receptive to
concerns and support and recognize employees for raising concerns. Observation
can also be a powerful validation (or not) of leaders’ espoused beliefs as revealed
during interviews and focus groups. For example, teamwork may be an espoused
value of leaders revealed during interviews but observation may indicate that lead-
ers reward and value individual contributions. The following are tips for conducting
observations:

e No surprises. Notify the group or individuals being observed.

e Blend in. Be unobtrusive to avoid behavior modification of the individuals
being observed.

e Respect participant identity. Assure the anonymity of the participants.

Observations have limitations. Remember that observations provide qualita-
tive information and should not be quantified and used for statistical purposes.
Additionally, take care not to over-generalize from too few observations and be
mindful of the bias that may be introduced into the observations by the observer
and by the selection of observed participants. An observation may be made for
any activity to gain insight into the safety culture of the organization, includ-
ing work planning meetings, union meetings, committee meetings, employee
team meetings, and management meetings. Table 5.1 is an example form that
may be customized and used to capture observations to meet the needs of your
assessment.

Table 5.2 provides a protocol for conducting observations.

Table 5.3 provides general guidance on what to look for when observing leader-
ship interaction with peers and direct reports (Mack et al., 2005, p. 20).

5.5.2 PERFORMING SURVEYS

Surveys are intended to provide information on individual or group perceptions and
how they impact attitude and behaviors. Perceptions are the way people organize and
interpret their sensory input, or what they see and hear, and call reality. Perceptions
give meaning to a person’s environment and help them make sense of the world.
Perceptions are important because people’s behaviors are based on their perception
of reality. Therefore, employees’ perceptions of their organizations become the basis
on which they behave while at work (Erickson, 2013).

Surveys provide information on employee attitudes, opinions, and perceptions.
Surveys can be collected either by questionnaire, one-on-one interviews, or focus
groups. The nature of survey types ranges from purely qualitative to quantitative,
and each method will provide different information. For example, the large sam-
ple size possible with questionnaires can be used to reflect the perception of the
general population. One-on-one interviews and focus groups with key individuals
can be used to provide deeper meaning or clarify ambiguity that was revealed by
questionnaire. The methods used in the assessment must align with the goals of the
assessment. Figure 5.1 displays the quantitative—qualitative spectrum of five types
of interview methods.
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TABLE 5.1
Example Observation Form

Description of activity:

Leaders and participants present:

Y N NA
Activity Descriptors Circle Only One Comments
Leader Behaviors
Did the leader share information and occasionally verify Y NNA

understanding?
Did the activity begin on time? Y NNA
Did the leader listen to concerns? Y N NA
Were individuals treated with respect? Y NNA
Were inappropriate behaviors challenged? Y NNA
Did the leader’s behavior encourage candid discussions? Y NNA
Did the leader seek out differing points of view? Y N NA
Did the leader draw out less active participants? Y NNA
Did the leader solicit challenges to assumptions related to Y NNA
the activity?

Did the leader actively solicit feedback? Y N NA
Participant Behaviors
Did staff appear to be prepared and knowledgeable? Y NNA
If there were “‘stand-ins,” did they actively participate? Y N NA
Did all staff participate in discussions? Y N NA
Did staff exhibit a strong sense of teamwork and Y NNA

collaboration?

5.5.2.1 Developing a Questionnaire
To produce valid and reliable results, questionnaires should be designed by experi-
enced subject matter experts. Questionnaire responses are typically collected using
a Likert-type scale where each response is given a numerical value and analyzed
quantitatively. Establishing the validity and reliability of the questionnaire strength-
ens the data yielded from data collection, which allows for greater confidence in the
interpretation of the results.

Validity refers to the degree that the questionnaire actually measures what it is
designed or intended to measure. Validity includes four parts: face, content, crite-
rion-related and construct validity. Face and content validity are important first steps
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TABLE 5.2
Participant Observation Protocol

An Example Participant Observation Protocol

1. Schedule the observation with the participants and their manager in advance. Confirm with the
manager the day before.

2. Arrive 15 minutes early and introduce yourself to the manager(s) or leader of the activity.

3. Provide a brief summary of the purpose and scope of the observation to the manager or leader:
The purpose of my being here is simply to observe interactions. I will be listening, observing, and
making notes. Just conduct your activity as you normally would. No individual names or identities
will be included in my notes.

4. Assume an observing position that is inconspicuous and out of the way. Assume a neutral posture;
avoid facial expressions (e.g., frowning, head nodding, etc.).

5. During the observation, do not make comments or otherwise interject yourself into the meeting/
activity that you are observing.

6. At the conclusion of the observation, thank the manager. If he/she asks for feedback, you may
provide a brief summary of what you observed.

7. Record field notes of observations immediately after the observation.

in establishing construct validity because they establish accuracy and connection
among the questions asked and the variables measured.

Face validity is a judgment by the subject matter experts that the indicator really
measures the construct. Face validity may be established using a team of knowledge-
able staff to review the order of questions being asked and the clearness or lack of
ambiguity associated with the question. Questions then can be eliminated or revised
accordingly. Face validity can also be established by testing the survey with a subset
of the population prior to disseminating it across the organization. Test participants
review and comment on the usability, structure, readability, and content of the ques-
tionnaire. A survey has content validity if the questions fall into the area under study.
This determination is made by subject matter experts in the field by mapping the
results to a preexisting standard.

Criterion-related validity demonstrates that survey questions are directly com-
parable with other measures of the same attribute. Criterion-related validity can be
accomplished in several ways. Correlation comparisons can be made with responses
from preexisting surveys if available. In addition, “triangulation” can be used to
check and establish validity by analyzing a question from multiple perspectives such
as observations, interviews, and surveys.

Construct validity evaluates whether or not the survey question measures what
it is intended to measure. This is difficult. How do you determine what staff are
actually thinking? Determining construct validity is an iterative process based on
experience with the tool. Construct validity may be established based on the care-
ful review of clarifying responses to each question to determine why the respon-
dent answered the way that they did. This process occurs as data is collected over
time.
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TABLE 5.3

Guidance for Conducting Observations

Category

Verbal
behavior and
interactions

Physical
behavior and
gestures

Personal
space
Human traffic

People who
stand out

Includes

Who speaks to whom and for
how long, who initiates
interaction, languages or
dialects spoken, tone of voice
What people do, who does
what, who interacts with
whom, who is not interacting

How close people stand to
one another

How and how many people
enter, leave, and spend time
at the observation site
Identification of people who
receive a lot of attention from

Observers Should Note

Gender, age, ethnicity, profession

How people use their bodies and voices to
communicate different emotions, what people’s
behaviors indicate about their feelings toward one
another, their social rank, or their profession

‘What people’s preferences concerning personal
space suggest about their relationships

Where people enter and exit, how long they stay,
who they are (ethnicity, age, gender), whether they
are alone or accompanied

These people’s characteristics, what differentiates
them from others, whether people consult them or

others they approach other people, whether they seem to
be strangers or well-known by others present

Note that these individuals could be good people to
approach for an informal interview or to serve as

key informants
Source: Adapted from Mack, N. et al., Qualitative Research Methods: A Data Collector’s Field Guide,
Research Triangle Park, NC, Family Health International, 2005. Copyright 2005 by Family
Health International.

Reliability refers to the consistency or repeatability of a test or measurement.
In simple terms, an individual should provide the same score if they complete the
survey at two different points in time. To determine reliability, results of the ques-
tionnaire by the same groups of individuals may be compared. To best demonstrate
reliability, it is recommended that Cronbach’s alpha be used. Cronbach’s alpha mea-
sures scale reliability by comparing the data in many half-split ways and computing
the correlation coefficient for each split. A Cronbach’s alpha result of greater than or
equal to 0.7 is considered acceptable.

The results of a questionnaire are not valid unless they represent the surveyed
population. Response rate is a commonly accepted indication of representativeness.
Questionnaire response rates are best addressed during the design and data collec-
tion phases of the assessment. This can be done by pre-testing the survey, increasing
the data collection period, and sending reminders throughout the data collection
period. While the survey is being conducted, it is advisable to monitor response
rates. Survey research expert Babbie (2007, p. 262) asserts that “a response rate of
at least 50 percent is considered adequate for analysis and reporting. A response of
60 percent is good; a response rate of 70 percent is very good.” Many experts agree
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Qualitative

Focus groups

e Interactive; testimonials, narratives
® Deep dive, richer data

o Transcripts for thematic analysis

One-on-one interviews
e Personal and specific
o Transcripts for thematic analysis

Questionnaire open-ended questions

¢ Provides context to analytical results

Questionnaire Likert scale items

® Represents general population
e | * Scored for statistical analysis

Quantitative

FIGURE 5.1 Interview methods: Quantitative to qualitative.

that below 50% the data should be evaluated for non-response bias (Babbie, 2007).
Non-response bias is the bias that results when respondents differ in meaning-
ful ways from non-respondents. There are many variables that could affect non-
responders. For example, groups of people who fail to respond in the study could
be reluctant to respond, too busy to respond, or have negative beliefs about how the
organization handles survey data. Substantial differences between respondents and
non-respondents make it difficult to assume representativeness across the entire pop-
ulation (Dillman, 1999). One method to check for non-response bias is to compare
response rates across key subgroups of the target population (Groves, 2006). This
may point to subgroups that could be underrepresented or justify the representative-
ness of the responses across the surveyed population.

In addition to the design considerations previously mentioned, the questions must
clearly communicate the role or function in the organization that is being rated. For
example:

e The word “I” refers to the respondent’s personal perceptions and feelings.

e The word “leader” refers to the person that has the most influence over the
respondent’s day-to-day work activities.

e The word “we” refers to the entire organization.

Questionnaire items are typically placed into theoretical constructs based on
behaviors that represent the construct (Crocker & Algina, 1986). A construct is an
“unobservable or latent concept that the researcher can define in conceptual terms
but cannot be directly measured...or measured without error. A construct can be
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TABLE 5.4

Example Survey Questions Presented by Construct
Construct Survey Question
Development My leader promotes personal development
Safety culture Safety is a core value for me

Safety is a core value for my leader
Staff and subcontractors can openly discuss issues of safety and quality
I am empowered to ensure my own safety and that of people I work with

Accountability and My leader handles disciplinary actions fairly
recognition In my organization achievements are recognized and celebrated
Visibility My leader visits my workplace routinely

My leader visits my workplace and is involved in what’s going on
My leader understands how work is actually performed
Improvement My workgroup anticipates what could go wrong with work activities.
I feel encouraged to report events, concerns, and issues
The organization responds quickly to prevent errors from recurring
Feedback is respected by my leader regardless of rank/status of staff
providing feedback
Support and trust My leader creates an environment that is trusting and open
My leader treats me with dignity and respect
I trust my leader
My leader appreciates everyone’s voice regardless of weight or status
My leader is not swayed by pressure of production when responding to
issues of quality and safety
Open communications My organization encourages openness and dialog
I feel comfortable reporting near misses and close calls
My leader resolves conflicts fairly
When I make a mistake I am not afraid to report it

defined in varying degrees of specificity, ranging from quite narrow concepts to
more complex or abstract concepts, such as intelligence or emotions” (Hair et al.,
2006, p. 707). In the case study described in Chapter 3, seven of the survey questions
were placed into three constructs of collaboration, inclusiveness, and empowerment.
The strength of the relationship of questions within a construct can be measured by
calculating Pearson correlation coefficient values between pairs of questions having
the same dimension value. Factor analysis is recommended over Pearson’s » when
the questionnaire results produce a ratio of 10 respondents: 1 question.

Example survey questions related to leadership and safety culture are listed in
Table 5.4. The subject of each of the questions (self, leader, workgroup, organization)
is inserted for illustration only and should be edited depending on the design and
intent of the survey.

5.5.2.2 Performing Interviews

The individual interview gives the chance to learn about the individual on a more
personal level. It also offers the opportunity to ask specific questions, clarify points
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of interest, and elaborate on their specific comments. Depending on the design of the
evaluation, interviews may occur after a questionnaire has been conducted to probe
for details, examples, and deeper reasons behind the data or may be conducted as an
independent collection method. Organizational assessment teams typically perform
semi-structured interviews using questions that are developed from lines of inquiry.
A predefined structure helps to direct the discussion so that all important aspects are
covered.

To collect the most detailed and rich data from an interviewee, the interviewer
uses a combination of open-ended questions and active listening techniques. Active
listening techniques include:

* Paying attention by looking directly at the speaker.

* Focusing completely on the speaker.

e Taking note of cues such as body language and feelings when interviewing.
It is easy to miss subtle indications that could result in missed opportunities
to collect relevant data.

e Using an occasional head nod. Rather than agreeing say “I think I
understand.”

e Smiling and using other encouraging facial expressions.

» Using posture that is open and inviting (i.e., no crossed arms or table sepa-
rating you from the interviewee).

Open questions invite the respondent to talk at length about a general subject.
They ask for general information and allow the interviewee to structure his/her
response. The interviewee can determine the amount and the kind of information he
or she will give. Open-ended questions are good for drawing out unknown informa-
tion through stories, experiences, and examples.

Initially, interview participants are placed at ease by asking questions about their
general experiences as well as questions on their roles as leaders. To gain a deeper
understanding as the interview progresses, the interviewer may probe into a response
by asking, “Tell me more about what you were thinking?”” and “How did that make
you feel?”

An advantage of the interview is that the respondent can use his/her own words
and expressions. It allows for greater flexibility in questioning with the possibility
for follow-up questions, making it easier to get to the deeper meanings and clarify
ambiguities in meaning. For example, face-to-face interviews could be an effective
means for determining how leadership responds to specific worker concerns.

A difficulty with interviews is that they are not directly comparable with one
another. They are also relatively time consuming, and the collective results are usu-
ally based on a limited sample, making it difficult to generalize results for the whole
organization.

Table 5.5 provides an example leadership interview protocol with questions. The
initial interview questions are used to facilitate dialog with the interviewee prior to
probing deeper into his/her experience.

Table 5.6 provides additional example interview questions that are matrixed to the
leadership attributes described in Section 5.2.
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TABLE 5.5

Example Individual Interview Protocol and Questions

Phase of Interview Protocol/ Example Questions
Introduction Introduce yourself

Obtain permission to conduct interviews (signed written consent)
Point out presence of a second note taker (if applicable)
Remind participant of confidentiality and his/her ability to stop the interview
Breaking the ice What attracted you to work for (fill in company name)?
When did you start?
Describe your work experiences. What positions have you held?
Interview Let’s discuss your leadership experiences or experiences with leadership...
If you think of a typical day for you, how would you describe your interactions?
With your staff? Your manager? Your peers? What is the purpose of interaction?
Think about an individual that you admired with respect to inspiring your
engagement (i.e., when you felt attentive, absorbed, involved, and interested in
what you were doing). What did they do?
How have your interactions influenced your organization’s (work team’s)
behavior and performance? Be specific.
Have they changed over time? If so, what were the changes? Why did you
change?
Tell me about a time when you lead a highly engaged (or highly disengaged)
work team?
How did you know?
What was your role in achieving and sustaining engagement?
What specifically did you do?
What was it like to achieve this?
Conclusion Any final thoughts you want to share with me?
Thank-you.

5.5.2.3 Performing Focus Group Interviews

Focus group interviews involve small groups of employees sharing their point of
view about leadership within the organization. The optimal number of participants
in a focus group ranges from 3 to 10. A well-conducted focus group can provide
insights that are difficult to obtain through other data-gathering techniques. Focus
groups rely on interaction within the group to produce insights that otherwise may
not be available. As such, focus groups provide a method to collect testimonies and
narratives (Denzin & Lincoln, 2000).

A skilled facilitator is essential to conducting effective focus groups. The facili-
tator should be impartial and have well-developed listening skills. Through body
language and words, the facilitator should signal that he/she is engaged in what par-
ticipants are sharing, while remaining neutral, even if they have a strong opinion.
This can be done by making eye contact, nodding the head, and using phrases such
as “Thank you. That is helpful.”

The focus group facilitators ensure that everyone has the opportunity to speak
and that one person does not dominate the conversation. One advantage of the focus
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TABLE 5.6

Example Interview Questions Matrixed to Leadership Attributes

Interview Question Leadership Attribute

Typically, how often do you interact with your staft? Leadership engagement and time in
What is the nature of these interactions? Examples? the workplace

How do you motivate staff to practice positive safety culture Clear expectations and accountability
behaviors?

What evidence is there that leaders foster desired behaviors Clear expectations and accountability
and resolve performance issues?

How do you provide coaching and feedback? Is it effective? Staff development

How often do you see your leader in the workplace? Leadership engagement and time in
What is the nature of the interactions? the workplace

How do staff react to these interactions? Why?
What value do these interactions provide? Specific examples?

How are you encouraged to provide feedback, raise concerns? Open communications

How receptive is your leader to feedback, differing opinions, Open communications
and concerns? Examples?

How does your leader demonstrate his/her commitment to Continuous improvement
improvement and solving problems?

How does your leader convey his/her expectations of your Clear expectations and accountability
responsibilities toward safety?

How does your leader balance time pressures with safety? Support to accomplish work activities

Think about a recent period of high stress or organizational Support to accomplish work activities

challenge. What did your leader do to engage and motivate
the individual members of the team?

group interview is that it allows for more people to be included in the assessment
study and it can be more efficient than individual interviews by avoiding repetition.

Consideration should be given as to how well the focus group participants know
each other and whether the level of familiarity will impair feedback. It is advisable
to not mix employees with managers as it may stifle honest feedback.

At the beginning of the focus group session, the facilitator should present ground
rules to the group to ensure that all opinions are voiced and improve the quality
of data collected. The ground rules should remain visible throughout the session.
Table 5.7 provides example ground rules for conducting focus groups.

Table 5.8 provides a focus group interview protocol using a specific leadership
example.

5.6 DATA ANALYSIS AND INTERPRETATION

In Sections 5.2 and 5.3, the attributes and goals of the culture assessment were estab-
lished. The attributes and goals formed the basis of the scope of the assessment. In
Section 5.6, data were collected and organized to provide insight into the assessment
goals. The next step is to analyze the data.
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TABLE 5.7
Example Ground Rules for Conducting Focus Groups

Example Ground Rules for Conducting Focus Groups

Respect each other.

Conflict is okay, but avoid personal attacks.

Everyone’s opinion is valid and encouraged!

Speak one at a time.

There is no right or wrong answer to questions: just ideas, experiences, and opinions, which are all
valuable.

Confidentiality is assured. “What is shared in the room stays in the room.”

We welcome free flow of thought and candid feedback!

TABLE 5.8
Example Focus Group Protocol

Leadership Focus Group Protocol

Introduce self and topic. Go through the ground rules

Begin with general questions to become familiar with the focus group and break the ice.
¢ Ask each person to tell how long they’ve worked for the organization, what they do, and to

describe a typical work day.

Next ask focus group participants to recall and describe their experiences.
¢ Can you tell me about a time when working together as a team was working well?
¢ Give me some details, what was the problem/project?
* What did each member do?
¢ What was the role of the leader?
e Tell me about a time when working as a team wasn’t going well?

Note: The more specific questions are intended to provide more information on:
Leadership behaviors that have impacted trust and open communications within the group.
Leadership behaviors that encouraged or inhibited identifying and reporting small failures or near
misses.

During the interpretation process, the assessment team members compare
the quantitative and qualitative information to the leadership attributes to better
understand the basic underlying assumptions of staff. Quantitative data (numeri-
cal values) lend themselves to statistical analysis and qualitative data (words and
text) lend themselves to thematic analysis. Analyzing the information collected
goes beyond listing results. Similar and reinforcing data sources should be used
to gain an understanding of the gaps between leadership’s espoused beliefs and
why that misalignment exists. The ultimate goal of analysis is to understand the
organization’s basic underlying assumptions that drive behaviors. The data should
be objectively analyzed and integrated to develop a comprehensive understanding
before reaching a conclusion.
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Note: When building or analyzing quantitative and qualitative data, it is important to
be aware that outlier strengths and weaknesses can be limited to specific individual
departments or workgroups. This means that collecting demographic information
can be important in interpreting results and assuring that conclusions are based on a
representative sample of the organization.

5.6.1 QuALITATIVE DATA ANALYSIS

The process of qualitative analysis is iterative, moving back and forth between cod-
ing, analysis, and the assessment criteria. It begins with a detailed reading of the
notes and transcripts from interviews and focus groups. Once this is complete, ini-
tial codes can be generated by associating labels or tags with the text so that pat-
terns, relationships, and themes can be recognized. The codes are given meaningful
names that provide an indication of the idea or concept that underpins the theme or
category. Any parts of the data that relate to a topic are coded with the appropriate
label. The process of drawing conclusions begins early in the coding process (Braun
& Clark, 2006).

Once all data streams have been coded, the evaluation team has sufficient infor-
mation to build an overall picture of the organization. The team members should have
an overview of the topics that were perceived positively or critically and whether any
subgroups differed significantly from the others. At this point, the assessment team
has developed an impression of the organization’s performance (Braun & Clark,
2006) and can begin the search for themes.

Themes are developed by collating, nesting, and separating codes. Ideally, you
will find an overarching structure or framework for the data. Try not to list themes
but to explore relationships to form an overall story of your data. A good practice is
to gather together all of the text passages coded for a theme. Reading all of these pas-
sages together (while also referring back to their original context for accurate inter-
pretation) will enable a better understanding of the theme. Often it becomes clear
that there is more than one theme captured by the code, and it must be partitioned.
By defining/naming themes and refining them, you are moving toward an overall
story. Figure 5.2 is a graphical representation of the qualitative thematic analysis
performed for the case study described in Chapter 3.

5.6.2 QUANTITATIVE DATA ANALYSIS

Quantitative analysis is most commonly used with information from questionnaires,
especially those using a Likert scale format.* Quantitative analysis is generally
accomplished using statistical methods. Questionnaire data are typically managed
by calculating a mean and a standard deviation for each question. The analysis may
require more complex information such as correlations, probabilities, and skew-
ness, looking for associations between different data, frequencies, the likelihood

* If the questionnaire sample is determined to be representative of the population, then statistical analy-
sis is appropriate. If not, the analysis should be limited to descriptive statistics.
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of specific events, and outliers of data sets. Mean scores for each question may be
compared between two groups using a f-test or multiple groups using an analysis
of variance. In addition to the use of Likert-type questions, to facilitate statistical
analysis, the inclusion of qualitative open-ended questions in the questionnaire is
recommended. Open-ended questions invite the respondent to describe their experi-
ences associated with a specific topic. They provide insight and context to quantita-
tive responses.

5.7 DATA INTERPRETATION

Assessment team members interpret meaning by comparing the quantitative and
qualitative information to the safety culture attributes to understand the basic under-
lying assumptions of the organization. The interpretation of the information must
consider the context of the organization. For example, questionnaire data collected
showed that 55% of respondents agreed to management visiting the workplace on a
routine basis; however, 24% of staff disagreed. A review of the comments associated
with the question indicated that those disagreeing appeared to be primarily staff
working from home or in remote locations.

Using multiple methods (i.e., both qualitative and quantitative) for obtaining data
facilitates the comparison of data to identify where there is agreement (i.e., conver-
gence) and disagreement (i.e., divergence). When the data from the different data
sources converge, the assessment team may have greater confidence in the findings.
When there is divergence, more evaluation may be needed to understand why the
differences exist. The assessment team is tasked to integrate the findings to answer
the questions. This requires interpretation of the significance of the findings and the
relationship between different findings. Conclusions should be generalizable across
the organization. Always look for corroborating evidence. Don’t let a single event
drive conclusions. Table 5.9 provides some example results from qualitative and
quantitative analysis.

Conflicting observations and findings do not necessarily indicate that the meth-
ods or analysis are invalid. While it is important to illustrate differing viewpoints,
organizational assessments should look at the entire picture and conclude which
of the issues, opinions, and observations characterize the organization. In some
instances, differences in the comments of the assessment team may result from mis-
understandings. These are resolved in the team discussion. In other cases, however,
the differences of opinion between the team may reflect their different experiences
in interviews and observations. Team discussion must seek an understanding of the
reasons for differences of opinion. These are opportunities for the team to develop
deeper insight into values and attitudes in the organization (International Atomic
Energy Agency [TAEA], 2008; EFCOG/DOE, 2009).

The assessment should clarify any contradictory views and their potential mean-
ing to prevent overemphasizing a less significant point and focusing on topics that
have a relatively small impact on the overall performance. Single issues, which could
severely impact safety, security, or quality, should be promptly reported to man-
agement and investigated. For example, a concern about document falsification, a
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TABLE 5.9

Example Results from Mixed Method Analysis

Methods

One-on-one interview
Questionnaire

One-on-one interview
Observation
Questionnaire

Questionnaire
One on one interview

Analysis

“Most people interviewed admitted that there was pressure to meet
commitments but when additional time was needed to deliver a quality
product it was given without cutting corners. This sentiment was supported
by 88% of respondents that agreed or strongly agreed that accomplishing
work safely is a priority for their manager.”

“Interviewees and observations indicated that when employees raise safety
issues they are addressed immediately. Results from the survey indicate that
respondents in the engineering group had statistically significant lower
scores than all other organizational groups in their perception of how much
emphasis management places on resolving issues.”

“Sixty percent of survey respondents disagreed or strongly disagreed that
quality is a priority over cost and schedule. This sentiment is supported by
interviews. Several employees interviewed described examples of allowing
cost and schedule to play a significant role in the decision-making process.
For example, the partial incorporation of design requirements was perceived
to be due to schedule pressure.”

security breach, or bypassing a safety interlock needs to be reported and thoroughly

evaluated.

During data interpretation, three situations may surface that merit further

evaluation:

The first situation involves the extent that behaviors, practices, and values are shared
within the organization. The assessment team may find, for example, a difference in
the value and priority that two demographic groups place on safety. Many times, mod-
erate variance among results is very natural considering educational, generational, and
functional differences in demographics. However, if different viewpoints impact the
quality of the work or prevent overall organizational development, they need to be
further evaluated.

In the second situation, variance occurs because the organization’s espoused values
do not match practices. For example, the official policy declares that all personnel must
challenge the access credentials of staff entering secured areas, although the condoned
practice is to allow access without a formal check. At the least, such inconsistencies
erode personnel’s commitment to policies and practices. However, in some cases, the
assessment team may find inconsistency simply because organizational practices are
being updated and are in a process of intentional development.

The third type of situation involves variable behaviors resulting from unclear
expectations. In this case, conflicting findings may reflect a lack of clear definitions
and models within the organization. For example, the responsibility of workers can
be emphasized across the organization, but the content of responsible behavior varies:
some emphasize strict compliance with rules and written work descriptions, while oth-
ers think of flexibility and an innovative mind-set.
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The process of analysis and interpretation takes time. Keep questioning and test-
ing your analysis and don’t become attached to a result early in the process. Be open
to alternative interpretations and seek another external review if necessary. The fol-
lowing is a short list of questions to consider when finalizing the assessment results:

¢ Do observations and questions discussed by assessment team members gen-
erally align?

* Do the staff perceptions differ with respect to the organizational subunits,
roles, or other demographics?

e Does the assessment team have a collective sense for ranking findings?

e Are the conclusions based on iterations from multiple data sources and not
just solitary observations?

5.8 SAFETY CULTURE IMPROVEMENT

The completed assessment provides senior leadership with the best insight into the
health of the organization’s culture, particularly areas that need to be improved.
Sustaining and strengthening culture is difficult and requires commitment and
ownership by leaders throughout the organization. For sustainable change to occur,
practices must turn into habits (automatic behaviors) which when reinforced across
the organization become shared assumptions. The following section describes the
elements necessary to improve and sustain specific aspects of organizational culture
after the assessment is complete. Figure 5.3 illustrates the process of culture assess-
ment, sustainment, and improvement.

After the assessment is complete, organizational leadership must determine what
to do with the information. Ultimately, they will decide if any additional action is
necessary to strengthen and sustain critical cultural attributes. If improvement is

Formal culture assessment
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Data collection using multiple methods

’ Open communications ‘ Engagement in workplace Support to accomplish
work
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Leadership assessment attributes tied to organizational values and beliefs

FIGURE 5.3 Culture assessment, sustainment, and improvement.
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necessary, strategic outcomes and specific tactics should be documented in a plan
for improvement. The plan will serve as both a compass and a road map to assess
progress.

Although the importance of a strong safety culture is well accepted within high-
risk industries, there is little guidance on how to take action to improve and mature
the culture. There is general advice on managing organizational change but a system-
atic approach to designing and assessing the effectiveness of cultural interventions
is lacking. Organizational change that affects behaviors and cognitive processes is
acknowledged as difficult and usually unsuccessful. Burke (2011) noted that the suc-
cess rate of planned change strategies persists at 30%. According to Branch and
Olson (2011), to be successful in the design of cultural change strategies it is impor-
tant to

e Understand safety culture within the broader context of the organization

¢ Have a sophisticated understanding of the perceptions and behaviors of the
organization and how they relate to one another

* Recognize that assumptions, values, and beliefs may not be readily
observable

Leadership must direct and manage change, including assessing the organiza-
tion’s readiness for change. In the simplest terms, leadership manages change by
developing a strategy, communicating the strategy, empowering staff to take action,
and creating short-term success that can be anchored in the organization’s culture.

To be most effective, an improvement plan should involve the stakeholders within
the organization. It is critical that senior leaders of the organization believe in the
need for change, and agree that the entire organization should be involved in defin-
ing the change and committing to it. To be successful, management must honor the
process and the design of the products must be open to the influence of all. One
approach to developing improvement initiatives is to meet with all organizational
stakeholders to design changes together using a facilitator. The facilitator guides
the participants who are the collective decision makers. Senior leaders are pres-
ent as participants. The approach has five parts: reviewing the past, mapping the
present, creating an ideal future, developing a shared vision, and drawing up action
plans (Griffin & Purser, 2010). When developing a change strategy, it is important
to remember that the organization’s existing culture is responsible for previous suc-
cesses and many of the positive culture attributes can be emphasized to strengthen
and overcome those culture attributes that need attention. Leveraging things that the
organization is doing well supports employee engagement and facilitates ownership
of the solutions to overcome weaknesses.

5.9 MONITORING AND SUSTAINING CULTURE

Once an improvement plan is set in motion, the organization can begin monitoring
performance and effectiveness. Inputs to the operational culture monitoring process
should emphasize behaviors rather than compliance and consider culture in terms of
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the organization. Data collection should integrate into existing processes and tools
as much as possible and data should be organized to establish a means to monitor
the status of improvement initiatives and leadership attributes that are critical to the
organization’s success.

5.9.1 PERFORMANCE INDICATORS

Performance indicators should be constructed to monitor trends and provide insight
into specific cultural attributes. Performance indicators inform the organization on
performance, progress toward goals, and opportunities for improvement.

Although culture cannot be measured directly, there are indicators of percep-
tions and behaviors that can be analyzed collectively to provide an indication of
potential weaknesses that could contribute to failure. The portfolio of indicators
chosen should strategically fit into a framework to meet the needs of the orga-
nization and portray an evolving picture of the organization’s performance. The
framework typically contains both leading and lagging indicators. The complex-
ity and number of performance indicators depends on the organization’s size and
structure.

Smaller events can reveal useful information about the dynamics of the
organization. Leading indicators provide information to proactively identify
declining performance or precursors to undesirable events. Generally, leading
indicators change before the level of risk changes. For example, less severe first
aid cases can be used as a leading indicator to understand behavior and safety
awareness, and indicate where the organization may be at risk of experiencing a
more severe injury.

Lagging indicators reflect actual performance by measuring the outcomes of
activities or events. Lagging indicators can be used in conjunction with leading indi-
cators to better understand behaviors. For example, more severe occupational inju-
ries could indicate a careless attitude toward personal risk.

5.9.2 THEe THRee-STEP PROCESS FOR BUILDING
AGGREGATE PERFORMANCE INDICATORS

Having clear goals, objectives, and expectations, and an understanding of what suc-
cess looks like, is vital to developing meaningful outcomes. Once those are known,
an aggregate performance indicator can be designed to characterize performance
and progress.

I have found the following three-step process useful for building aggregate per-
formance indicators:

e The first step identifies the critical organizational objectives to monitor.
These organizational objectives are typically associated with key actions
targeting cultural improvement that are tied to an improvement plan.

e The second step defines the specific attributes associated with the desired
behavior and the overall objective identified in step 1 (refer to Section 5.2).
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TABLE 5.10
An Example of the Three-Step Process for Creating Aggregate Indicators
Three Steps Results
Leadership objective: Leadership is engaged with staff and visible in the workplace.
Leadership attributes Leaders visit the workplace frequently.
associated with the Leadership understands how work is performed, staff challenges, and
objective: barriers to success.

Leadership listens to and acts on real-time information.
Performance indicator(s): ~ Number of walk-throughs performed.
Quality of “walk-throughs as conversations” as measured by focus group
feedback.
Leadership responsiveness to workplace concerns as measured by focus
group feedback.
Survey feedback and comments:
¢ My leader visits with me in my workplace.
¢ My leader understands how my work is performed.
* My leader encourages openness and dialog.

e The third step selects indicators to monitor performance. The portfolio of
indicators should strategically fit into a cultural framework that portrays an
evolving picture of performance. The framework may contain both leading
and lagging indicators, but ultimately the aggregate of indicators should
provide information on whether objectives are met.

Table 5.10 illustrates the three-step process for building an aggregate perfor-
mance indicator using leadership as an example. The three-step process can be used
iteratively to build a performance framework that addresses those objectives that are
critical to achieving the desired change and sustaining existing strengths.

Once the framework is complete, individual indicators can be developed to sup-
port it. Useful and effective indicators require planning to understand:

* How does the indicator fit into the overall strategy?
*  What data or information is to be collected?

e How is the data or information collected?

*  Who supplies the data?

*  What is the collection schedule?

e What is success? Tie to a goal or standard.

Documenting your reasons for establishing the indicator and identifying responses
to the considerations listed above will assure the sustainability of the indicator and
provide guidance when performing the analysis. Table 5.11 contains an example per-
formance indicator planning worksheet.

Figure 5.4 provides an example performance indicator associated with leadership
engagement and visibility that is based on survey data.
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TABLE 5.11
Example of a Performance Indicator Planning Worksheet

Performance Indicator: Frequency of Leadership Walk-Throughs

Summary Information. This leading indicator is associated with leadership objective: leadership is
engaged with staff and visible in the workplace. The presence of leadership in the workplace creates
an understanding of how work is performed, staff challenges, and barriers to success.

Reporting frequency Information is collected and reported quarterly.
Data collection Leaders visiting staff complete a short one-line description of the interaction
method and source and annotate the results on an electronic spreadsheet that is maintained by the

Human Resources organization. The spreadsheet is easily sortable and
retrievable.
Description
The indicator assesses the frequency of workplace interactions that leaders have with those staff that
they are directly responsible for. The purpose of capturing this information is to demonstrate that
leadership is engaged with staff and visible in the workplace.
Calculation
The data are sorted by organizational subgroup and calculated as a function of the total number of staff
in the subgroup.
[# of visits per quarter in the organizational function] + [# of staff in the organizational function]
Target or threshold
Target of 95% of staff per quarter. This goal is based on a 20% increase from the previous year’s
results.
Notes
¢ The results will be skewed high when more than one interaction occurs with a staff member
during the reporting period. The data will need to be monitored and multiple interactions
acknowledged but not measured as part of the indicator.
¢ Does not include staff working in remote locations.
¢ Other indicators have been established to verify that the right type of behavior is being
encouraged.

5.9.3 THE PERFORMANCE INDEX

When a small number of indicators are identified to frame a performance objec-
tive, using individual performance indicators is appropriate. Interpreting a large
number of separate but related indicators provides a challenge that may lend
itself to an index. Performance indexes aggregate multiple streams of perfor-
mance information into one quantitative (numerical) or qualitative (stop light)
conclusion. The purpose of an index is to give a quick, overall picture of perfor-
mance. An index is a measure of how a variable or set of variables change over
time. There is not a set formula or algorithm for generating indexes. Indexes are
designed for a specific purpose and related indicators are chosen and combined
to support the purpose of the index. Table 5.12 is an example of a performance
index that weighs and compares nine related performance indicators to bench-
mark values.
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FIGURE 5.4 Performance indicator of leadership engagement and visibility.

TABLE 5.12
Example of a Performance Index
Actual Benchmark Weight  Weighted
Leadership Index Indicators Data (%) (%) Index (%) Value
Safety is a core value for me (% 79 80 0.99 10 0.10
strongly agree)
Safety is a core value for my 79 80 0.99 10 0.10
immediate manager (% strongly
agree)
At work my opinions seem to 32 33 0.97 10 0.10
count (% strongly agree)
My supervisor creates an 44 57 0.77 10 0.08

environment that is trusting and
open (% strongly agree)
Responses to reports of hazards 60 43 1.40 10 0.14
are timely and adequate (%
strongly agree)
(Continued)
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TABLE 5.12 (CONTINUED)
Example of a Performance Index

Actual Benchmark Weight ~ Weighted
Leadership Index Indicators Data (%) (%) Index (%) Value
Safety is a core value for me (% 79 80 0.99 10 0.10
strongly agree)
Safety is a core value for my 79 80 0.99 10 0.10
immediate manager (% strongly
agree)
At work my opinions seem to 32 33 0.97 10 0.10
count (% strongly agree)
My supervisor creates an 44 57 0.77 10 0.08

environment that is trusting and
open (% strongly agree)
Responses to reports of hazards 60 43 1.40 10 0.14
are timely and adequate (%
strongly agree)

# of performance reviews 90 90 1.00 13 0.13
completed on time
My supervisor understands how 44 57 0.77 13 0.10

my work is performed (%
strongly agree)

My supervisor visits with me in 38 38 1.00 13 0.13
my workplace (% strongly
agree)

% deficiencies closed within 30 48 57 0.84 10 0.08
days

Overall Leadership Index 100 0.96

5.10 EVALUATING PERFORMANCE

Indicators should be monitored for change. When analyzing a performance indica-
tor, review the performance objective and attribute being measured. Ask yourself
how the data informs the objective and associated attributes. The evaluation of per-
formance indicators may show the need to dig deeper on a particular topic or may
result in recommendations for improvement, including the type of performance indi-
cators and the kind of information they might reveal.

Significant variance to the target or threshold may be an indication that existing
conditions have changed and have influenced performance. If an indicator unexpect-
edly declines, it may mean that there is no data or information to track or analyze,
it does not necessarily mean that performance has declined or that the indicator is
no longer valid. Variance may also indicate the need for a new goal or measure.
A change in performance should prompt some evaluation into what, if anything,
has changed in the process that was supplying the source data or information, and
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whether anything has changed in the organizational culture. When the analysis is
complete, determine if any additional actions are necessary to address either the
indicator’s usefulness or a change in performance.

For example, when monitoring an indicator that tracks issues raised by staff to
support an overall objective of a questioning attitude, a significant change does not
automatically indicate a shift in cultural norms. An increase or decrease should be
evaluated for a change in management focus and direction regarding the expectation
for raising issues. In other words, evaluate to see if organizational behaviors have
changed, but don’t assume they have deteriorated.

5.11 ESTABLISHING AN IMPROVEMENT TEAM

One approach to sustaining culture is to establish an “improvement team” that moni-
tors and reports on the status of key cultural indicators to executive leadership, and
recommends actions for improvement. Members of the improvement team should
represent a cross section of the organization to establish a diverse experience base
and viewpoints. In addition, they should have a mature understanding of how culture
might impact the success of the organization.

The improvement team periodically evaluates the organization’s culture, con-
sidering input from key indicators and the progress of current improvement initia-
tives. The evaluation includes trends relative to organizational success and status of
improvements relative to identified gaps. The improvement team’s analysis is briefed
to executive leadership for discussion and feedback.

When reporting status to senior leadership, resist the temptation to present lots
of data. The set of data should be thoughtfully constructed to provide a compelling
picture of the cultural health of the organization. Data should be presented in the
context of organizational meaning and relate to the leadership objectives and attri-
butes set by senior leadership.

Specific findings should

e Connect to historical performance

¢ Identify factors influencing results such as the nature of operations, or sig-
nificant management initiatives

¢ Explain significant increases or decreases

Figure 5.5 illustrates the relationship of the improvement team, data inputs, and
executive leadership.

5.12  MOVING AHEAD

This final chapter provided a practical guide for assessing, monitoring, and improv-
ing the leadership aspects of your organizational culture. Appendix A contains an
example leadership assessment for a chemical processing plant. Read through it as
a way to review some of the insights gleaned from Chapter 5 and reflect on how you
might have approached the analysis and recommendations differently. Culture is not
a perfect discipline.
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FIGURE 5.5 Relationship of the improvement team, data input, and executive leadership.

My hope is that by better understanding the factors that shape successful leader-
ship, you will be able to reduce your organization’s exposure to risk, increase your
organizational resilience to failure, and at the same time develop authentic leaders
of the future.
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Appendix: Example
Assessment of Leadership
and Safety Culture at

a Chemical Facility

A.1.1 BACKGROUND

The following assessment was conducted in a chemical processing facility that
employs 200 staff. Chemical plants can pose a hazardous threat to employees and
residents who live near the plants and high safety standards must be met to pre-
vent potential accidents. This assessment was commissioned by the Chief Executive
Officer (CEO) of the company as the result of a series of minor accidents and injuries
attributed to human error and malfunctioning equipment. The company has been
growing fast over the past five years and has always been focused on quality and
service. Recently, there has been an increase in complaints about product quality
and delivery.

A.1.2 PURPOSE AND SCOPE

The assessment was conducted from MM-DD-YY to MM-DD-YY. The assessment
included all members of the workforce employed at the chemical processing facility,
but focused on the production, service, marketing, and engineering functions. The
purpose of the assessment was to better understand leadership behavior and how it
contributes to a safe working environment. The scope of the assessment was limited
to the following lines of inquiry:

e Supervision’s engagement and time spent in the processing spaces of the
facility.
e Leaders visit the workplace frequently.
e Open communication between supervisors, management, and employees.
e Leadership listens to and acts on real-time information.
e Leaders encourage staff to make suggestions, raise issues, and actively
participate in their resolution.
e Continuous improvement of work processes.
e Leaders cultivate a critical, questioning attitude that is focused on
improvement.

17
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* Leadership support to accomplish work activities.
e Leadership understands how work is performed, staff challenges, and
barriers to success.

The goals of the assessment were twofold:

1. To understand the strengths and weaknesses of organizational behavior
with respect to the leadership lines of inquiry stated previously.

2. To recommend actions that will foster long-term improvement for any
weaknesses identified.

A.1.3  ASSESSMENT TEAM

The team was chosen for their knowledge of leadership and safety culture as well as
their related experience in assessing organizational behavior. The assessment team
consisted of a behavioral scientist, safety culture/leadership professional, and three
experienced assessors (two internal and one external from the parent company).

A.1.4 METHODS

In addition to a review of documentation, a combination of data collection methods
was used to provide a more comprehensive understanding of the attitudes and behav-
iors of the organization with respect to engagement, communications, improvement,
and support. Methods used by the assessment team included the following:

A.1.4.1 QUESTIONNAIRE

A questionnaire was distributed prior to the assessment. Completion of the question-
naire was voluntary. All employees were given daily access to a computer; therefore,
the questionnaire was distributed electronically and configured to preserve anonym-
ity as much as possible. The CEO of the company sent an e-mail to all participants
inviting them to complete the questionnaire. A link to the survey was embedded in
the e-mail. Reminder e-mails were sent periodically to all employees. In addition,
informational presentations were made in morning meetings and table tents were
placed in break rooms to encourage participation.

Responses to the survey were collected on a 5-point Likert scale and were assigned
a numerical value as follows:

1. Strongly disagree
2. Disagree

3. Not sure

4. Agree

5. Strongly agree

Mean scores were collected and compared between groups using a ¢-test or analy-
sis of variance. Individual responses with a value of 1 or 2 were considered negative.
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Those with a 4 or 5 were considered positive. The questionnaire was completed by
79 percent of the population.

A.1.4.2 INTERVIEW

Personnel interviews were conducted with senior leaders, managers, and the pro-
duction, engineering, marketing, and service department staff (see Figure A.l).
Interviews were scheduled in a neutral location. Interviews were conducted by mem-
bers of the assessment team who were experienced in the interview methodology.
Questions were developed in advance based on the lines of inquiry. Personal identi-
fiers were not attributed to comments. A total of 45 interviews were conducted.

A.1.4.3 OBSERVATIONS

Behavioral observations of day-to-day plant activities were conducted by members
of the assessment team. The team members evaluated activities that provided an
opportunity to observe leadership interactions with peers and direct reports. The
activities observed included a senior management meeting, 10 pre-job briefs, work
on the chemical processing floor, and 4 staff meetings.

A.1.4.4 Review oF Ky DOCUMENTATION

During data collection, the team reviewed a wide variety of documents including

¢ Employee concerns, policies, and procedures

¢ Issues management and corrective action procedures
¢ Records from management review meetings

e Performance indicators

¢ Recent accident investigations

e Third-party regulatory assessments

A.1.5 SUMMARY

A combination of interviews, surveys, and observations indicated the strengths and
weaknesses associated with the attributes related to leadership. The assessment
team found that behaviors associated with the leadership attributes of engagement,
communications, continuous improvement, and support are not consistently demon-
strated across the organization. The following opportunities for improvement were
identified:

e Senior leaders actively solicit feedback, listen to concerns, and commu-
nicate openly. This is not consistently reflected at the mid and supervisor
level.

e Sharing of information is mostly limited to senior management communi-
cations. Mid-level managers and supervisors rarely share progress toward
business goals or lessons learned from incidents with the workforce.
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e Many employees do not feel comfortable raising minor safety concerns or
stopping work.

e Some leaders are not receptive to ideas, concerns, suggestions, and differ-
ing opinions.

A.1.6 RESULTS AND DISCUSSION

Employees working in all departments at the plant appear somewhat satisfied with
their jobs. The response to the question, “Overall, how satisfied are you with your
job?” had a mean score of 3.7. Fifty percent of respondents scored a 4 or a 5. A sta-
tistical analysis of demographics found that there was no statistical difference in job
satisfaction across the plant’s departmental functions. However, when job satisfac-
tion scale scores were analyzed against age and length of employment, the following
groups are found to be more satisfied with their overall jobs:

e Staff that have worked at the plant between 1 and 4 years.
e Staff aged 60 and older

The assessment team specifically examined four leadership areas and the results
are described in the following section.

A.1.6.1 LeADERSHIP AREA 1: LEADERSHIP SUPPORT TO
AccompLisH WORK ACTIVITIES

Opportunity for Improvement: Management is perceived as emphasizing production
over quality and safety.

Interviews with managers and supervisors indicated that most felt that there were
no barriers to meeting their leadership responsibilities. Several interviewees identi-
fied barriers, such as competing priorities from additional job assignments and too
many meetings of questionable value. In contrast, interviews and observations with
workers indicated that most believe that their immediate supervisors are pressured
to improve production numbers at the expense of safety and quality. Some workers
noted that mid-level managers are not sincere and at times see their actions and
behaviors as a “check the box™ exercise.

A.1.6.2 LeADERSHIP AREA 2: OPEN COMMUNICATION BETWEEN
SUPERVISORS, MANAGEMENT, AND EMPLOYEES

Strength: Cross-group communications is healthy and contributes to teamwork
among workers.

There appears to be cohesiveness between and within workgroups at the worker
level. Seventy percent of the staff responded positively in regard to open two-way
communications between workgroups and only 10 percent responded negatively.
This was supported by interviews and observations of pre-job briefs.
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Opportunity for improvement: Some leaders are not receptive to ideas, concerns,
suggestions, and differing opinions.

Survey results were mixed regarding workers’ reporting concerns. Some staff in
the production department indicated a hesitancy to engage with their management due
to unprofessional reactions and pushback. This sentiment was supported by worker
interviews that found the behaviors of their supervisors, managers, and upper levels of
management changed when faced with approaching milestones and priorities. On the
other hand, staff in the marketing and engineering departments responded positively
to questions, indicating that workers felt they could bring up a concern without fear
of retaliation and that helpful criticism was encouraged. Management in these areas
are thought to encourage the reporting of concerns and appear to take concerns seri-
ously. Interviews indicate that employees believe their management listens to them
and encourages their feedback and acknowledges employee ownership and involve-
ment in their work. Issues are generally addressed in a timely manner. In one depart-
ment, a staff member interviewed spoke enthusiastically about their new manager
who encourages staff to push back for clarification or to offer a differing opinion.

Issues tend to be resolved most effectively at the workgroup level. During inter-
views, employees said that they felt they could bring obvious safety issues to their
direct supervisor. Most staff interviewed indicated that urgent safety concerns are
addressed in a timely manner. Issues within the control of line managers tend to be
resolved immediately. Issues that involve other organizations linger and many inter-
viewees indicated that some issues have not been addressed.

Opportunity for improvement: Many employees do not feel comfortable raising
minor safety concerns or stopping work.

Most managers interviewed revealed that they were very supportive of staff stop-
ping work due to unsafe work conditions. Staff interviews were not as positive. Many
of the staff interviewed were also able to provide examples such as inadequate work
instructions, incorrect paperwork, and unexpected conditions where supervisors dis-
couraged or challenged stop work concerns. All managers and the vast majority of
staff also said that although safety was a consideration, production was also stressed.
One employee stated, “The quality assurance group does not have the authority to
say ‘stop’” when my boss is taking orders from the production manager.”

A.1.6.3 LeaDErsHIP AReA 3: CONTINUOUS IMPROVEMENT OF
WORK PROCESSES AND THE WORKING ENVIRONMENT

Strength: Senior leaders actively solicit feedback, listen to concerns, and communi-
cate openly.

Opportunity for improvement: Many mid-level managers and supervisors feel
that they do not have time to learn from minor incidents.

Opportunity for improvement: Mid-level managers and supervisors rarely share
progress toward business goals or lessons learned from incidents with the workforce.

The senior managers interviewed viewed incidents and errors as a learning expe-
rience or opportunity. The senior leaders in all departments stated that they spend
several hours with new employees to share expectations for performance. Lessons
learned are routinely shared at leadership meetings; however, some of the mid-level
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managers interviewed felt that discussing incidents was a waste of time and was
“bad for business” because they were “airing dirty laundry.” This is an opportunity
for improvement. Disseminating clear messages on injuries as learning opportuni-
ties for the organization encourages learning and reduces the probability of similar
accidents. When asked about the improvement of work processes, several of the
employees interviewed responded negatively.

“The only thing that matters to my boss are the production numbers at the end
of shift.”

“The surge in production has delayed plant maintenance. Something is going
to give.”

There were pockets of good practices noted. One supervisor interviewed said that
he regularly chose a junior staff member to conduct a pre-job brief to give them a
deeper understanding of the work activity.

A.1.6.4 LeADErSHIP AREA 4: FIELD PRESENCE

Opportunity for improvement: The new management observation process has
improved management visibility. However, in many cases the quality of interaction
is lacking.

Interviews with supervisors indicated that they are in the field daily. Managers
stated a wide variation of time spent in the field ranging from a few hours to 20 hours
a week. Interviews revealed that staff shared consistent sentiments. Most staff have
daily interactions with their supervisor and see higher level management weekly.
Some groups had limited management interaction as their work was performed in
remote areas. The survey results indicated that employees have a desire for more
interaction with their leadership.

First-line managers are typically trusted by workers and are most often in the
work place facilitating safe work. Many workers believe that their immediate super-
visors and managers are engaged and spend time in the field interacting with them.
There appeared to be less confidence in the motivation of mid-level managers. Some
workers indicated that levels of management above their supervisors were only ful-
filling roles of demonstrated leadership because it was procedurally required.

The survey results showed that 45 percent of the employees felt managers and super-
visors practice visible leadership in the field by coaching, mentoring, and reinforcing
standards, while 40 percent responded negatively. The survey results were supported by
field observations. The majority of manager interactions were limited to transactional
topics and missed the opportunity to further engage staff. Focusing on the quality of
interactions by demonstrating a genuine interest in staff and understanding their con-
cerns about accomplishing work, tying work to the organizations mission, and sharing
things that are happening will improve staff engagement and make staff feel valued.

Examples of management engagement include:

e Senior management breakfast/coffee meetings with staff. Senior management
uses these meetings to share organizational developments and strategic plans,
stay current on challenges, cultivate relationships, and reinforce expectations.
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* Management walk-throughs using the new management observation
process.

* One-on-one meetings with direct reports in the marketing and engineering
departments.

A.1.7 GOOD PRACTICE

Two months ago, the CEO implemented a management observation program.
Participation has been irregular and more run time is needed to determine its effec-
tiveness. Potentially, the process will provide managers an opportunity to observe,
listen, learn, and improve operations. The expectation is that managers are present
to help resolve issues as they arise rather than provide oversight.

The key elements of the management observation process are:

e Management observations are required to be performed.

¢ The frequency for performing management observations is set by depart-
ment managers.

e Managers must document their management observations.

e The intent is not an inspection or an assessment, but interaction with
workers.

e Corrections are made on the spot or actions are assigned to be taken later.

Examples were given where workers believe that their immediate supervi-
sors and managers are engaged and spend time in the field interacting with them.
However, an equal number of examples were given where workers believe that
management levels above their immediate supervisors show up in the field only
when they have to perform their inspections/checklist activities or when some-
thing goes wrong. Many workers responded that their immediate supervisors are
engaged and respond to their issues and concerns. Various comments given by
both management and workers as to why mid-level managers are not in the field
include:

“Managers come into the field only if there is a problem.”
“Management walk-throughs are more of a ‘check the box’ instead of a real
commitment to engaging the workers.”

A.1.8 RECOMMENDATIONS

Senior leadership should use the results of this assessment as a learning opportunity.
Recommendations include:

1. Reviewing the results of the assessment with all levels of management in
the plant along with specific expectations for leadership.

2. Following up with an “all-hands” meeting and a pause in production to
emphasize the importance of the message.
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3. Developing an improvement plan and involving employees in the solution.
The plan should address the following:

a.

b.

The organization’s values and mission and how each employee fits into
the big picture

Expectations of leaders including the relationship between production
and safety

Management accountability for meeting expectations

The quality of management interactions with employees
Organizational roles and responsibilities and the need for autonomy of
oversight functions (i.e., safety and quality)
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