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ABSTRACT

This study examines the relationship between the strength of safety climate and the
orientation towards safety in a decision-making process (Safety Decision-Making). The study
attempted to answer the following question: Can the strength of a safety climate predict safer

decision-making process and choice?

Two web-based instruments have been utilized to address the question above: a safety

climate survey followed by decision-making simulation (Decision Mind ™).

The study was conducted in a manufacturing facility in lowa. It included 111 of the 186
employees in the facility. The results indicated that an aggregated measure of the strength of
safety climate was a significant predictor of the choice of a safer alternative. However, the
correlation between the strength of safety climate and a safety-oriented decision process was

not found to be significant.

Keywords: safety climate; safety decision-making.



CHAPTER 1. INTRODUCTION

1.1 Background

The effects of safety climate on safety performance (behavioral safety) remain a paradox
to both, practitioners and researchers alike. Although there is a significant correlation between
safety climate and safety behaviors, careless behaviors still prevail during work functions
(DeJoy, 1994, & 2005; Glendon & Litherland, 2001; Zohar & Erev, 2007; Zohar & Luria, 2003).
These unsafe behaviors present an immense managerial challenge (Cooper & Phillips, 2004;
Prussia, Brown, & Willis, 2003; Smith, Huang, Ho, & Chen, 2006). This challenge is evident in
the fact that forty percent of work accidents and occupational diseases are the result of
employees’ failure to use mandatory personal protective gear (National Safety Council [NSC],
1999). Statistically, this forty percent (NSC, 1999) has not changed in more than twenty years,
despite the fact that the correlation between safety climate and safety behaviors was established
five and a half decades ago (Fleishman, 1953; Guldenmund, 2000). Even in an environment
where safety behavior should be paramount, such as the National Aeronautical and Space
Administration (NASA), this paradox is evident (Columbia Accident Investigation Board
[CAIB], 2003). Following the loss of the Columbia Space Shuttle, a report by the CAIB (2003)
showed that NASA failed to support its stated commitment to put safety first. This report
explained that NASA was committed to the concepts of safety but not to the actual practices. The
failure to practice commitment to safety is not limited to NASA; it is a widespread concern and
occurs in various industries daily.

Zohar and Luria (2005) conducted a study to illustrate this failure to practice commitment

to safety. In the study, workers’ behaviors were observed by line managers and safety
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professional in 423 workgroups across general industrial sectors. The study indicated that each
company had an incident rate over thirty three percent for unsafe behaviors.

Behavioral safety uses the Antecedents-Behavior-Consequences (ABC) framework
(Luthans & Kreitner, 1985; Stajkovic & Luthans, 1997). ABC framework focuses on two
antecedents, training and goal setting associated with target safety behaviors (i.e., housekeeping,
earplugs), and two types of consequences (i.e., feedback and incentive). The notion of
consequences refers to reinforcement (Skinner, 1974). Reinforcement refers to any behavior-
contingent outcome that influences the frequency of preceding behaviors (Geller, 1996). In most
cases, intervention is based on publicly displayed feedback charts, based on observations by
external observers or co-workers (Krispin & Hantula, 1996). While these intervention methods
provide some of the necessary incentives for change (Lingard & Rowlinson, 1997), workers are
still engaging in unsafe behaviors. Safety climate researchers (Amabile, Schatzel, Moneta &
Kramer, 2004; Fleishman, 1953; Zohar, 1980; Zohar & Luria, 2003) believe that some of these

unsafe behaviors are influenced by specific organizational factors.

1.2 Safety Climate

According to the existing literature on safety climate, there have been several progressive
definitions for safety climate. However, the core definition that solidified the fundamental
meaning of safety climate states that, “safety climate is employees’ perceptions of the priority
given to safety over productivity (Zohar, 1980, p. 97).” As early as the 1950s, this perception of
the priority given to safety over productivity has been correlated to employees’ safety behaviors
(Fleishman, 1953). Despite this significant finding, little has been done to establish the best
managerial practices to reduce employees’ unsafe behaviors (Zohar & Erev, 2007). In order to

understand decision behaviors, research efforts need to focus on decision-making processes (e.g.,
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perceptual, cognitive, information acquisition) that cause human behaviors to deviate from that
predicted by normative models (Hertwig & Ortmann, 2001; Jensen & Meckling, 1976; Mellers,
Schwartz, & Cooke, 1998; Payne, Bettman, & Johnson, 1992; Rothman & Salovey, 1997; Shafir,
Simonson, & Tversky, 1993; Simon, 1955 & 1979). Unfortunately, decision-making processes
have only been studied implicitly, rather than directly. Implicit studies of decision-making
address theoretical frameworks and expectations. For example, current efforts to understand
these processes are typically devoted to designing psychometric measuring instruments and
determining their underlying factor structures (Brown & Homles, 1986; Coyle, Sleeman, &
Adams, 1995; Dedobbeleer & Beland, 1991; Garavan & O’Brien, 2001). While this is an
important aspect of understanding the concepts of decision-making, it does not provide a
complete picture. Therefore, this study argues that the missing link between safety climate and

safety behaviors lies with understanding actual decision-making processes.

1.3 Decision-Making

Buchanan and O’Connell (2006) claimed that decision-making has been an area of
interest to humankind since the fourth century, since Aristotle argued that in order to understand
choice, useful knowledge gained through sensing and deductive reasoning should be important.
This interest lies in the fact that human beings are continuously engaged in decision-making
processes that are made up of a variety of facets. Decision-making, a process that is guided by a
set of rules, involves acquiring and weighing accessible information in order to select the “best”
alternatives (Simon, 1955 & 1979; Mintz, 1993; Mintz & Geva 1997; Mintz, Geva, Redd, &
Carnes, 1997). Decision rules, theories, and models have been developed to predict, quantify,

and measure people’s decision-making processes.
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Based on the fundamental concepts of the models and theories of decision-making
processes, a new concept is defined in this study: safety decision-making. This new concept is
defined as the process of selecting a safe alternative through information acquisition based on
safety training, personal beliefs, values, previous experience, and accessible safety information.
This study is innovative in its approach to finding one of the relationships between safety climate

and safety decision-making.

1.4 Problem

The purpose of safety climate research is to provide safety professionals with effective
solution to ongoing careless behaviors in industry (NSC, 1999). However safety climate has yet
to gain industry wide acceptance (Cooper & Phillips, 2004). Researchers have yet to combine the
body of knowledge on safety climate and safety behaviors into a recommendation for best
managerial practices to reduce unsafe behaviors in the workplace (Cooper & Phillips, 2004;
Ostrom, Wilhelmsen, & Kaplan, Prussia et al., 2003; 1993; Schneider, 2000; Smith et al., 2006;
Zohar & Erev, 2007). Thus, this study suggests that this lack of insight might have a causal
relationship to managers’ inability to solve persistent unsafe behaviors in the workplace. As a
result, despite the time and effort spent on safety and safety training, the work environment is
still plagued by employees who make poor and unsafe decisions (Payne, Bergman, Henning, &
Stufft, 2006; Zohar & Luria, 2003; Zohar & Erev, 2007). Employees who make poor and unsafe
decisions are apparent in the manufacturing environment (Zohar & Luria, 2003; Zohar & Erev,
2007). This is due to the fact that the manufacturing industry is a leading work environment,
where incidents and injuries occurs daily (Bureau of Labor Statistics [BLS], U.S. Department of

Labor [DOL] 2005, http://www.bls.gov). Because of the problems concerning safety in the

manufacturing industry, this study seeks to examine a possible additional missing link (safety


http://www.bls.gov/�
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decision-making) between safety climate and safety behaviors within a manufacturing

environment.

1.5 Structure of this Study

The purpose of this study is to examine the effect of safety climate on safety decision-
making processes and choice in a manufacturing environment. The study starts with a literature
review. The literature on safety climate will discuss several problematic issues associated with
safety climate research. The literature on decision-making will be selective in nature (relevant to
the study), because of the extensive research conducted on decision-making. A new concept of
safety decision-making is discussed later in this study, and a variety of indices will be reviewed
during the course of the research. Safety oriented information acquisition processes will be
among these indices. This information will be used to address possible correlation between
safety climate factors and safety decision-making. Lastly, this study includes research
methodology, two null hypothesis, analysis, and results sections. These sections are followed by

discussion, recommendations, and conclusions.



6
CHAPTER 2. LITERATURE REVIEW

2.1 Introduction

Initially, this section reviews literature on safety climate, which is followed by a review
of decision-making scholar efforts.

One of the purposes of measuring safety climate is to inform practitioners on improving
safety performance (Carroll, 1998). This effort has been on-going for the past five and a half
decades (Guldenmund, 2000). For these five and a half decades industrial organizations have had
a major interest in safety climate efforts since they are major stakeholders (Wallace, Popp, &
Mondore, 2006). This is due to on-going concerns with work accidents and occupational diseases
within industrial environments.

Despite these concerns, safety climate researchers have not reached a consensus on an
assessment methodology that addresses the relationship between safety climate and safety
behaviors (Flin, Mearns, O’Connor, & Bryden, 2000). Since human actions require that a
decision be made, there is a need to understanding decision-making process, as well, with respect

to organizational factors such as safety climate.

2.2 Inconsistencies in Defining Safety Climates

Early efforts in safety climate research can be traced backed to the 1950s (Fleishman,
1953). Fleishman (1953) conducted a study on the relationship between safety climate and safety
performance, which revealed that the strength of safety climate was highly correlated with the
behaviors and attitudes of foremen in industrial settings. By the early 1970s, attempts were made
to categorized safety climate criteria and dimensions (Campbell, Dunnette, Lawler, & Weick,

1970). Campbell et al. (1970) posited four major dimensions of safety climate, which are:



¢ Individual autonomy,

e Degrees of structure imposed on the job functions,
e Reward orientation, and

e (Consideration, warmth, and support.

These safety climate dimensions were later solidified by Zohar (1980), who suggested
that safety climate is a coherent set of perceptions and expectations that employees have
regarding the company’s priority of safety over productivity. Byrom and Corbridge (1997) built
upon Zohar’s (1980) definition of safety climate as the employees’ shared perceptions of how
safety management is being operated in the workplace, at a particular moment in time. Zohar
(2002) further suggest that safety climate evolves. This evolution is characterized by the
individuals who occupy the environment, and this evolution can change on the basis of certain
inputs (i.e., organizational climate, leadership). Neal, Griffin, and Hart (2000) generalized
Byrom and Corbridge’s (1997) definition to be a specific form of organizational climate that
describes individual perceptions of the value of safety in the workplace. Wallace et al. (2006)
further suggest that safety climate is the shared perceptions of emphasis of safety-related
policies, procedures, and practices. Based on the review of these definitions this study argues
that there have been inconsistencies in defining safety climate. Although researchers have made
significant progress in defining safety climate, these inconsistencies have deterred them from

reaching a consensus on an assessment methodology.

2.3 Safety Climate Assessment Approach

A Meta analysis of safety climate assessment methods, over the past twenty five years,

has grouped safety climate assessment methods into four categories (Cooper & Phillips, 2004):
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e Designing psychometric (design, administration, and interpretation of quantitative
tests for the measurement of psychological variables such as intelligence,
aptitude, and personality traits) measurements and determining their underlying
factors (Brown & Holmes, 1986; Coyle et al., 1995; Dedobbeleer & Beland,
1991; Garavan & O’Brien, 2001; Zohar, 1980),

e Developing and testing theoretical models of safety climate to determine factors
of safety behaviors and accidents (Cheyne, Cox, Oliver, & Tomas, 1998; Neal et
al., 2000; Prussia et al., 2003),

e Safety performance-oriented climate (Glendon & Litherland, 2001; Zohar, 2000),
and

e Linking safety climate and organizational climate (Neal et al., 2000; Silva, Lima,
& Baptista, 2004; Wallace et al., 2006; Zohar, 2000; 2002).

Psychometric [safety climate] instruments are deliberately designed to discriminate
between people on various demographic dimensions (Cook, Hepworth, Wall, & Warr, 1993).
Thus, differences between sub-groups only inform about the degree to which the measure has
reached its initial design goals. They do not assess or predict actual ongoing safety performance.
Moreover, correlating demographic data to safety climate questionnaire responses is neither
concurrent validation (e.g., safety performance at the time of distribution of survey) nor
predictive validity (e.g., forecast future safety performance) (Bausell, 1986).

Some researchers have tried to assess concurrent or predictive validity by correlating the
factor scores against accident rates, human error analysis, expert rating, rating of behavioral
compliance, and safety behavior (Arboleda, Morrow, Crum, & Shelley, 2003; Diaz & Cabrera,

1997; Garavan & O’Brien, 2001; Glendon & Stanton, 2000; Lee & Harrison, 2000; Mearns,
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Whitaker, & Flin, 2001; Niskanen, 1994; O’Toole, 2002; Silva et al., 2004; Varonen & Mattila,

2000; Vredenburgh, 2002; Zohar, 2000). The only evidence of a predictive relationship between
a safety climate instrument and safety behaviors was found by Zohar (2000), whose findings
showed a strong predictive relationship between safety climate and “micro-accident” (i.e.,
behavior dependent on-the-job, minor injuries needing medical attention). However, all other
research efforts have had unsuccessful outcomes in contributing to Zohar’s (2000) findings.
Other methods of finding a predictive relationship between safety climate and safety
performance are the developing and testing of theoretical models of safety climate. The purpose
of this method is to determine factors relating to safety behaviors accidents (Cooper & Phillips,
2004).

Some theoretical models of safety climate attempt to understand the relationship between
construct of safety climate models and self-reported indices such as: appraisals of work
environment, work hazards, managerial assessments of employees’ safety compliance, safety
hazards, and self-reported compliance (Brown & Homles, 1986; Cheyne et al., 1998; Neal et al.,
2000; Thompson, Hilton, & Witt 1998). The correlation between safety climate models and self-
reported safety activities has only a moderate association at best (Cooper & Phillips, 2004). This
moderate association is a result of the inflation of the correlation between two perceptual
constructs (Miller & Monge, 1986). For this reason, it is difficult to rely on the validity of
theoretical models in finding a relationship between safety climate and safety performance.
Overwhelmingly, this body of research suggests that there is no direct link between perceptual
safety climate constructs and actual safety behaviors (Cooper & Phillips, 2004). Another reason
for the difficulty in finding a relationship between safety climate and safety behaviors is the

problem of accurately measuring safety performance.
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Measurement of safety performance is made up of such factors as accident and injury
rates, and compensation cost. It is a challenge to measure these factors because they are reactive
(e.g., after the event) and they are infrequent (Cooper & Phillips, 2004). The focus on safety
results means that the success of safety is measured by lower levels of system failure (Cohen,
2002). Thus, safety climate research is intended to be a more proactive measure of safety
performance (Strickoff, 2000). Unfortunately, there are limited publications that have established
a clear link between safety climate and safety behavior. The relationship between safety climate
and safety behavior has mostly been inferred from structural equation models based on a variety
of self-reported instruments. This is a reflection of two things: there may be no predictive links
between safety climate and safety behavior, or the relationship between safety climate and safety
behaviors can be found if behavioral measurements are measured over a longer period of time
(Cooper & Phillips, 2004). The struggle to link safety climate and safety behavior using these
other assessment methods has caused safety climate researchers to consider broader factors of
safety climate such as organizational climate (Wallace et al., 2006).

Recently, safety climate researchers have begun examining organizational based
processes and perceptions, which are thought to impact the tendency to be involved in accidents
(Hofmann & Stetzer, 1996; Zohar, 2000; 2002). Climate refers to the shared perceptions among
members of an organization with regard to policies, procedures, and practices (Ostroff, Kinicki,
& Tamkins, 2003). In other words, climate is an experientially based description of what people
see and report happening to them in an organizational setting. Therefore, an understanding of
climate is important in assessing organizational effects on employee behaviors. This is because

employees do not directly respond to the work environment; they first perceive and interpret the
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work environment and then act according to their interpretations (Campbell et al., 1970; Carr,
Schmidt, Ford, & DeShon, 2003).

Schneider and Bowen (1993), and Schneider, Bowen, Ehrhart, and Holcombe, (2000)
have expanded the climate construct to represent two types: foundation and specific. Foundation
climate refers to shared perceptions of a larger or more encompassing environment. Specific
climate refers to those shared perceptions that are specific to a given area of interest (i.e., safety
climate). They further suggest that while foundation climate does not correlate strongly with
specific measures of outcomes, specific climate is more strongly related to a specific outcome
(i.e., safety climate correlation with safety performance). For example, foundation climate (i.e.,
management-employee relations and organizational support) may predict safety climate.
However, safety climate will have a stronger relationship with safety performance than will
foundation climate (Wallace et al., 2006). Wallace et al., (2006) suggest that it is important to
include both foundation and specific climates in capturing criteria of interest in climate research.
This is due to the possible indirect effects of a foundation climate effect on outcomes (i.e., safety
performance) by way of a specific climate. Unfortunately, limited research has examined both
foundation and safety climates as a predictor of safety performance (Neal et al., 2000; Silva et
al., 2004; Wallace et al., 2006; Zohar, 2002; Zohar & Luria, 2004). Therefore, the significance of
this theory has yet to be validated (Wallace et al., 2006).

These current studies on safety climate assessment methodologies have struggled or have
yet to strengthen the predictive relationship between safety climate and safety behaviors. The
struggle to find a predictive relationship between safety climate and safety behaviors may
account for the slow reception of safety climate findings among practitioners. The lack of

acceptance or application of these studies can be traced to two reasons. First, researchers have
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not reached any agreement on safety climate assessment methods (Cox & Flin, 1998; Ostrom et
al., 1993; Schneider, 2000; Zohar, 2000; Zohar & Erev, 2007). Second, researchers have not
provided practitioners with appropriate solutions to reduce unsafe behaviors (Prussia et al., 2003;
NSC, 1999; Zohar & Luria, 2005; Zohar & Erev, 2007). The present study seeks to further
understand the relationship between safety climate and safety decision-making, a facet of safety

behaviors, and perhaps advance the understanding of unsafe practices in industry.

2.4 Challenges to the Assessment Approaches to Safety Climate

Earlier studies of safety climate assessment focused primarily on environmental factors
while later studies focused on the cognitive and psychological factors that affected safety
performance in the workplace (Cooper, 1995; Cooper & Phillips, 1994 & 2004; Guldenmund,
2000; Schneider, 2000). Cooper (1995), Cooper and Phillips (1994 & 2004), and Prussia et al.
(2003) argue that researchers have been slow to reach a consensus on which of these factors,
environmental or cognitive/psychological, are more influential. Furthermore, the separation of
these factors has led to a proliferation of criteria and dimensions used to assess safety climate
(Cox & Flin, 1998). This proliferation has made it difficult to develop a universal safety climate
assessment methodology (Guldenmund, 2000; Williamson, Feyer, Cairns, & Biancotti, 1997).

Cox and Flin (1998) demonstrated the negative effect that this wide range of dimensions
has had on safety climate research. In their study, Cox and Flin (1998) showed how particular
safety climate assessment methods were effectively used in one sector of an industry but failed to
be effective in other industries. Further evidence of the failure to develop a universal safety
climate assessment methodology was demonstrated in a study conducted by Coyle et al. (1995).
The study (Coyle et al., 1995) used a previously identified assessment methodology in a similar

kind of industry but failed to yield the same results. From these examples, it could be argued that
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the lack of a universal assessment methodology is a sign that this research area could still be at

its beginning stage (Guldenmund, 2000; Williamson et al., 1997). Since this research area is
viewed as new, practitioners have yet to see the practicality of the research (Ostrom et al., 1993;
Schneider, 2000; Zohar & Erev, 2007).

From the review of these current struggles in safety climate research, it is apparent that
there is a need for a recognized and accepted set of criteria and dimensions to measure and assess
safety climate. This study argues that a systematic approach for selecting dimensions for safety
climate should be based on commonly acceptable criteria (e.g., type of industry, type of
organization). This approach could lay the foundation for developing a universal safety climate

assessment methodology.

2.5 Universal Criteria and Dimensions for Safety Climate Assessment
Methodology

Flin et al., (2000) and Guldenmund (2000) identified that the following themes have been
emphasized consistently in the majority of studies over the past four and a half decades:

e Management commitment,

Functionality of organizational safety system,

Work pressure,

Employees’ competencies, and
e Policy and procedures.
Flin et al. (2000) suggest that these five principal themes are vital when measuring
employees’ perceptions on management attitudes and behaviors with respect to the relationship
between the priorities of safety and productivity. The present study agrees with Flin et al. (2000)

and believes that these themes are relevant to finding a systematic approach for selecting
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dimensions based on commonly accepted criteria. For this reason, this study examines the
themes (management commitment, approach to safety systems, work pressure, employees’

competencies, policy and procedures) in further detail below.

2.5.1 Management Commitment

Flin et al. (2000) argue that management commitment is a prime theme worthy of
measurement. This theme relates to the worksite safety climate and other issues such as
selection, discipline, and planning. Management commitment appears explicitly (e.g., with a
dimension label) in more than 13 reviewed studies and implicitly (from inspecting the items) in
over 18 reviewed studies (Flin et al., 2000). However, Clarke (1999) argues that using the label
implicitly makes it difficult to discern the level of management being assessed (e.g., supervisors,
senior managers/plant managers). This is not a trivial point because these levels of management
have distinct roles and are perceived differently by the workforce (Clarke, 1999; Zohar, 2002;
Zohar & Luria, 2003; Zohar & Erev, 2007).

The role of the supervisor in safety management has long been recognized (Heinrich,
1959, p. 22):

“The supervisor or foreman is the key man in industrial accident prevention. His

application of the art of supervision to control of worker performance is the factor of

greatest influence in successful accident prevention.”
Studies on supervisor behaviors and leadership styles have correlated with critical safety
behaviors (Fleishman, 1953; Mearns, Flin, Fleming, & Gordon, 1997; Simard & Marchand,
1995; Zohar & Luria, 2003), which have led to increase assessment of this aspect of

management. Likewise, the examination of upper management behaviors and leadership styles
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can increase overall assessment of management’s influence on safety behaviors (Flin et al.,

2000).

2.5.2 Functionality of Organizational Safety System

Senior management’s influence on workforce perceptions and safety performances was
of greater interest 20 years ago, when leadership research was more popular (Guldenmund,
2000). For example, there were several studies that investigated the relationship between
managers’ beliefs and leadership styles and accident rates on their sites (Andriessen, 1978;
Eyssen, Hoffmann, & Spengler, 1980). Unfortunately, these studies did not identify the
processes relating to upper management behaviors and the resulting impact on safety behaviors
(Flin et al., 2000). Thompson et al. (1998) stated that while senior managers affect the overall
safety system of their organization (e.g., set the tone for the organizational atmosphere, establish
priorities, and allocate resources) there is very little evidence that shows how this affects
workforce safety performance.

Functionality of organizational safety system is the second most identified theme in
almost every survey (Flin et al., 2000). The perception of the functionality of the organizational
safety system encompasses many different aspects of the organization’s safety management
system. This perception includes safety officials and safety committees’ level of authority,
permit to work systems, adequate safety equipment, safety policies/procedures,
reward/recognition program, and the balance between production and safety (Flin et al., 2000).
The functionality of the organizational safety system is measured based on three criteria of safety
climate (Zohar, 2002; Zohar & Luria, 2003):

e The effects of supervisory style on the level of concern for safety among

subordinates,
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e Supervisory attitudes and practices toward safety that lead to safety climate within
the organization, and
e Safety priority dictated by upper management and its effects on supervisory safety
practices and leadership styles.
According to these three assessment criteria the key component of the functionality of the
organizational safety system is based on the role of supervisors. As stated by Zohar and Luria
(2003, p. 4),
“If supervisors repeatedly make safety procedures contingent on production pressure,
workers will infer low safety priority even if management’s overt policy is that safety has
top priority...If merit bonuses are awarded to workers who are not known for their safety,
other workers will infer low safety priority despite formal declarations to the contrary.”
Supervisors’ effects on workers’ perceptions of the functionality of the organizational safety
system are further evident in a study conducted by Zohar and Erev (2007); their study
demonstrated that safety behaviors depend largely on external supervisory contingencies (e.g.,

rewards and work pressures) rather than internal self-preservation considerations.

2.5.3 Work Pressure

Work pressure is job demands and stress in the work environment that exceeds the skills
and abilities of an employee (Guldenmund, 2000). When the skill and abilities of a worker is
exceeded this contributes to work overload, role ambiguity, and conflicting role demands. For
this reason, work pressure is recognized as a vital element of a safety climate (Advisory
Committee on Safety of Nuclear Installations [ACSNI], 1993; Falbruch & Wilpert, 1999). Work

pressure related to safety has been thought to be primarily a function of management (e.g., line
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supervisors, plant managers, etc.) attitudes and practices of maintaining balance between
productivity and safety (Flin et al., 2000).

However, recent studies have also identified that peer-pressure (i.e., team pressure to
meet production goals) along with pressure from upper management, is a determining factor in
establishing perceived work pressure (Havold, 2005; Michael, Evans, Jansen, & Haight, 2005).
The combination of these two determinant factors creates the overall workforce perception of the
balance maintained between productivity and safety. This notion is evident in a study conducted
by Dedobbeleer and Beland (1998), which demonstrated that the tendency of workers to take
risks or ignore procedures was highly correlated to their perception of working in a high stress
environment. Another factor associated with the tendency to take risks is the competency of the
workforce. A worker with low competency (e.g., qualifications, skills and knowledge) for the job
function is more likely to take risks because of peer pressure (Helmreich & Merritt, 1998; Flin et

al., 2000; Flin & O’Connor, 2000).

2.5.4 Competence

Competence is workers’ perceptions of the level of qualifications, skills and knowledge
possessed by both co-workers and management (Guldenmund, 2000). This perception is highly
correlated to management practices such as selection, training, and assessment of competence
standards (Flin et al., 2000). These management practices are likely influenced by broader
economic conditions, such as the labor market and training budgets (Flin et al., 2000; Flin &
O’Connor, 2000; Helmreich & Merritt, 1998). In turn, these economic conditions affect the
adoption of specific maintenance policies and procedures (e.g., educational requirements,

assessment of competence standards) within an organization (Bax, Steijn, & De Witte, 1998;
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Guldenmund, 2000; Hudson, Van der Graaf, & Verschuur, 1998; McDonald, 1998; Reason,

Parker, & Lawton, 1998).

2.5.5 Policies and Procedures

Policies and procedures are the most frequently recurring theme in safety climate
assessment methodology studies (Guldenmund, 2000). The concept of policies and procedures
deals with communications concerning accessible safety information, attitudes toward safety
rules, and compliance with and enforcement of the policies and procedures. The defiance of
these communications has been correlated with risk-taking behaviors (Bax et al., 1998; Hudson
et al., 1998; Lee, 1998; McDonald, 1998; Reason et al., 1998). Lee (1998) conducted a study that
showed that failure to enforce policies and procedures correlates with risk-taking behaviors, and
is highly connected with accident involvement in the workplace. These studies suggest that
policies and procedures need to be included in safety climate factors.

Although these five themes (e.g., management commitment, functionality of
organizational safety system, work pressure, competencies, policy and procedures) are identified
as consistent dimensions in safety climate assessment methodology, there is still a need to

develop a universal safety assessment methodology (Flin et al., 2000; Guldenmund, 2000).

2.6 Assessment Methodology

Currently, the only universally accepted approach to safety climate assessment is through
an analysis of self-administered questionnaires (Flin et al., 2000; Guldenmund, 2000). The
development of a self-administered questionnaire utilizes the following process (Guldenmund,
2000):

1) Setup bounds for the particular area of interest,
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2) Identify aspects relevant to the area of interest with a major focus on beliefs,
perceptions, and attitudes,
3) Formulate a questionnaire,
4) Pre-test the questionnaire in a pilot study on a relevant population, and
5) Analyze the data.
Once a questionnaire has been developed, following these five processes, the data is
collected and analyzed, based on the expected relationships between the independent and
dependent variables (i.e., linearity); several typical methods of analysis are (Guldenmund, 2000):

e Factor Analysis (FA),

Principle Component Analysis (PCA),

e Homogeneity Analysis (HOMALS),

Non-linear principal components analysis (PRINCALS),

Smallest Space Analysis (SSA), and

e Singular Value Decomposition (SVD)
Unfortunately, despite the logic of using an assessment methodology for safety climate, the
literature review reveals that these methods are rarely utilized in industry (Cox & Flin, 1998;
Coyle el al., 1995; Guldenmund, 2000; Williamson et al., 1997; Zohar, 2000).

The review of existing literature shows the struggles and attempts that safety climate
researchers had both defining and reaching universal assessment methodology. Although
careless behaviors still remain in industry (NSC, 1999), a methodology to assess safety climate
and its usefulness has yet to gain industry wide acceptance. Researchers have yet to tie together
the knowledge about safety climate and safety behaviors into best managerial practices to reduce

unsafe behaviors in the workplace (Cooper & Phillips, 2004; DeJoy, 1994 & 2005; Prussia et al.,
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2003; Ostrom et al., 1993; Smith et al. 2006; Zohar & Erev, 2007). This study argues that safety

climate researchers have yet to solidify the decision-making processes (cognitive and
psychological implications) that cause human decision behaviors to deviate from that predicted

by normative models.

2.7 Decision-making

Buchanan and O’Connell (2006) claimed that decision-making has been an area of
interest to humankind since the fourth century, since Aristotle argued that in order to understand
choice, useful knowledge gained through sensing and deductive reasoning should be important.
This interest in choice lies in the fact that human beings are continuously engaged in decision-
making processes that are made up of a variety of facets. Decision-making, a process that is
guided by a set of rules, involves acquiring and weighing accessible information in order to
select the “best” alternative (Mintz, 1993; Mintz & Geva, 1997; Mintz et al., 1997; Simon,
1955). Decision rules, theories, and models have been developed to predict, quantify, and
measure people’s decision-making processes.

Decision-making theories and models that address the cognitive and behavioral processes
study the way people process and organize information and arrive at judgments or conclusions
based on their observations of situations (Steers, 1988). Cognitive style reflects “how,” rather

than “how well” people perceive and judge information (Hough & Ogilvie, 2005).

2.7.1 Behavioral Decision-Making

Four decades ago, Edwards (1954) provided a major review for psychologists concerning
research by economists, statisticians, and philosophers on decision behaviors. He argued that

normative and predictive decision models should be important to psychologists who are
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interested in judgment and choice. Simon (1955) further argued that in order to understand
judgment and choice (e.g., decision behaviors), research should focus on perceptual, cognitive,
and learning factors. These factors explain why human decision behaviors deviate from those
predicted by normative models. He also stated that the limited computational capabilities of
decision-makers, influenced by the complexity of task environments, create bounded rationality
(e.g., decision behaviors that may suggest or reflect limited information processing). Later,
Simon (1978) stated that actual decision behaviors might not estimate the behaviors predicted by
normative models of decision tasks.

Four decades later, a clear and separate area of inquiry emerged, which is referred to as
Behavioral Decision Research (BDR). BDR, an interdisciplinary area of study, employs concepts
and models from economics, social and cognitive psychology and statistics (Payne et al., 1992).
It is unique among sub-disciplines in psychology, because it tests the descriptive adequacy of
normative theories of judgment and choice. By doing so, it makes substantial use of
psychological concepts in general and cognitive method in particular.

There is a growing focus on the problem structuring and learning elements of decision
behavior, although the amount of such research is still small (Payne et al., 1992). Examples
include research on alternative generation (Gettys, Pliske, Manning, & Casey, 1987; Keller &
Ho, 1988) and studies of how cues for inference are learned from outcome feedback (Klayman,
1988). The richness of methods and problem descriptions used in decision research continues to
increase. For example, process-tracing techniques, case methods, computer-game simulations,
and even the presentation of data via radar screens are being used (Brehmer, 1990; Eisenhardt,

1989; Ford, Schmitt, Schechtman, Hults, & Doherty, 1989; Lusk & Hammond, 1991).
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Because this review is selective rather than exhaustive, there will only be a review of the
major trends (constructive nature of judgment and choice, and decision processing theories and
models) and applications of recent BDR. For a more in-depth review on BDR that covers a
longer time span and alternative perspectives please see the following literature: Abelson & Levi,

1985; Slovic, Lichtenstein, & Fischhoff, 1988; Stevenson, Busemeyer, & Naylor, 1990.

2.7.1.1 The Constructive Nature of Preferences and Beliefs

An underlying theme of BDR is preferences “for” and beliefs “about” the complexity of
an event, that are constructed by people and not revealed in response to a judgment or choice
(Slovic, Griffin, & Tversky, 1990). The idea of constructive preferences is more than observed
preferences which result from reference to a master list in the memory. Constructive preferences
also mean that preferences are not necessarily generated by some consistent and invariant
algorithm such as expected value calculation (Tversky, Sattath, & Solvic, 1988).

March (1978) attributes constructive preferences to the same limits on information
processing capacity that is emphasized by Simon (1955). In his words, “Human beings have
unstable, inconsistent, incompletely evoked, and imprecise goals at least in part because human
abilities limit preference orderliness” (March, 1978, p. 598). March’s argument about
preferences applies to belief judgments as well, and the constructive view as a major organizing
theme. It appears that decision-makers have a range of strategies for identifying their preferences
and developing their beliefs. These strategies result from both experience and training (Fong,
Krantz, & Nisbett, 1986; Kruglanski, 1989; Larrick, Morgan, & Nisbett, 1990).

Descriptive research on decision-making has shown that information acquisition and
strategies used to construct preferences or beliefs are contingent upon a variety of task, context,

and individual-difference factors (Payne et al., 1992). Task factors are general characteristics of a
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decision problem, such as response mode (e.g., judgment or choice), which is not dependent
upon the values (e.g., context factors) of the alternatives (Payne et al., 1992). Context factors,
such as similarity of alternatives, are associated with the particular values of the alternatives.
Task and context factors cause different aspects of the problem to be significant and to evoke
different processes for combining information. Thus, characteristics of the decision problem,
such as the response mode or similarity, can evoke different strategies that determine preferences
and beliefs. Further, the characteristics to which people are sensitive often come from a
normative perspective, although this is not always relevant (Tversky & Kahneman, 1986;
Tversky et al., 1988). Consequently, people sometimes ignore normatively relevant information.
Hence, an important component of current decision research is the identification of task
conditions that can determine whether normative information will be used (Gigerenzer, Hell, &
Blank, 1988; Ginossar & Trope, 1987).

Also, related to the constructive nature of decision behaviors are the conflicting meta-
goals adopted for the decision sequence (i.e., maximize accuracy or justifiability, minimize
effort, regret, or conflict) (Einhorn & Hogarth, 1981; Tetlock, 1985). Meta-goals are functions of
individual difference-factors such as processing capacities and prior knowledge or expertise
(Bettman, Johnson, & Payne, 1990; Shanteau, 1988). Another important ongoing issue is the
extent to which individual differences in values and beliefs are related across task and context
changes (MacCrimmon & Wehrung, 1990; Schoemaker, 1990). Thus, many current issues in
BDR can be related to the notion of the constructive nature of human preferences and beliefs and
the use of multiple approaches for solving decision problems. These themes show the

fundamental elements of BDR (e.g., preferences and beliefs) and multiple strategies aimed at
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improving decision-making processes (e.g., cognitive and psychological aspects) (Russo, 1977;

Simon, 1955; Viscusi, Magat, & Huber, 1986).

2.7.1.2 Application of Behavioral Decision Research (BDR)

BDR is often motivated by the desire to improve decision-making processes (Russo,
1977; Simon, 1955; Viscusi et al., 1986); several approaches to improving decision processes
have been identified in the literature (Clemen, 1996; Keeney, 1982; Kirkwood, 1997; Payne et
al., 1992; Pratt, Raiffa, & Schlaifer, 1964;). Some researchers emphasize the need for changes in
the task environment facing the decision-maker (Payne et al., 1992). For example, because BDR
is descriptively variant (e.g., information presentation), it suggests that decisions might be
improved through straightforward and imperceptible changes to the information with which
individuals make judgments and choices.

Other approaches (e.g., decision analysis) emphasize improving the information-
processing abilities of decision-makers for dealing with decision tasks (Clemen, 1996; Keeney,
1982; Kirkwood, 1997; Pratt, Raiffa, & Schlaifer, 1964). Improving the information-processing
abilities requires task reconstruction to make judgments and choices easier for the decision-
maker (Henrion, Fischer, & Mullin, 1993; MacGregor, Lichtenstein, & Slovic, 1988; Ravinder,
Kleinmuntz, & Dyer, 1988). However, decision analysts also try to improve the abilities of
decision-makers to cope with complex tasks. This is accomplished through the provision of
decision aids (e.g., computer-based decision support systems) and training in statistical and
decision-theoretical reasoning (Payne et al., 1992). The combination of task reconstruction,
decision aids, and training can possibly improve information processing abilities. The
combination of these decision aids can be thought of as methods for improving the match

between the task and the person’s strategic decision-making abilities. Thus, to further advance
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the field of BDR, there needs to be more studies on strategic decision-making (e.g., perception,
communication, cognitive and environmental factors) (Payne et al., 1992). However, people are
more complex than manifested by their observable decisions and behaviors. Therefore, BDR
does not provide a reliable portrayal of an individual’s complete makeup (Hambrick & Mason,
1984).

Furthermore, both practitioners (managers) and researchers are interested in the process
of strategic decision-making and improving the quality of those decisions (Hough & Ogilvie,
2005). As Stubbart (1989) states, most strategy researchers do not accept the “think alike” notion
of economic man; instead, they believe that strategy is intentional. There are individual
differences in how individuals perceive, acquire, interpret, and use information (Walsh, 1995).
Hough and Ogilvie (2005) conducted a resource-based review of strategy, which revealed that
these differences are important. Their review showed that how individuals perceive, acquire,
interpret, and use information lead to differences in organizational capabilities and performance
inconsistencies. Sadler-Smith (1998) states that since cognitive style can affect workers’ choice

and behaviors, it is essential that researchers examine this further.

2.7.2 Cognitive Style

Messick (1976) defined cognitive style as individual differences in preferred ways of
organizing and processing information and experience. Witkin, Moore, Goodenough, and Cox
(1977) state that cognitive style is an individual difference in how people perceive, think, solve
problems, learn, and relate to each other. They further explain that the way in which people
process, organize information, and arrive at judgments or conclusions based on their
observations of situations. Hough & Ogilvie, (2005) stated that, cognitive style reflects “how,”

rather than “how well,” people perceive and judge information. Thus, cognitive styles are
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processes that emphasize individual traits rather than cognitive ability; it focuses on preferred
styles rather than which is better. Thus, another area of cognitive research that is relevant to this

study in understanding rules, theories, and models of decision-making processes.

2.7.3 Process Characteristics of Decision-Making

A decision task typically consists of the selection of an alternative from a set of options.
Rational decision-making is a process by which a set of options is identified, as well as a set of
dimensions (efficiency, reputation, safety, etc.) employed to evaluate the alternatives. Weights
are then assigned to each dimension; and subsequently, the alternatives are ranked based on the
evaluation along all dimensions. Finally, the alternative with the highest weight is expected to be
selected.

There are five fundamental processing characteristics of decision-making (Billings &
Sherer, 1988; Ford et al., 1989; Keren, Freeman, & Schwab, 2006; Mintz & Geva, 1997; Mintz
et al., 1997; Schoemaker, 1980; Sage, 1990), which are relevant to this study: holistic vs.
nonholistic decision-making, alternative-based vs. dimension-based decision-making, satisfying
vs. optimizing decision principles, risk oriented information acquisition vs. non-risk oriented
information acquisition, and choice.

Holistic vs. nonholistic decision-making (Schoemaker, 1980): holistic decision-making is
a thorough examination of all available alternatives. This is followed by an exhaustive
comparison of the alternatives (and their implications) against each other across the decision
dimensions. Nonholistic decision-making is a simplified process whereby the decision maker
sequentially disregards or selects alternatives (Sage, 1990) “by comparing them to each other, or
against a standard, either across dimensions or across alternatives (p. 233).” The cognitive load

in holistic decision-making is demanding, while cognitive load in nonholistic decision-making
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are streamlined by heuristics (simple, efficient rules by evolutionary processes or learned, which
explain how people make decisions) that introduce cognitive shortcuts (Sage, 1990).

Alternative-based vs. dimension-based decision-making (Ford et al., 1989): Alternative-
based decision-making processing involves the sequential consideration of alternatives. In an
alternative-based process, decision makers consider all the implications of an alternative before
considering a second alternative. In contrast, in a dimension-based process, decision makers
compare several alternatives against one dimension before considering a second dimension.
Decision-making oriented around alternatives is a process whereby all alternatives and
dimensions are considered with a pattern oriented toward alternative-based decision-making; In
contrast, decision-making oriented around dimension-based is a process whereby alternatives
and dimensions are considered with a pattern oriented towards dimension-based decision-making
(Mintz et al., 1997).

Safety oriented vs. non-safety oriented information acquisition: In a safety-oriented
information acquisition process, safety is a significant dimension. Thus, it is expected that during
a safety-oriented information acquisition process, decision makers will intensively review all the
implications of safety against a set of alternatives. In contrast, in a non-safety-oriented
information acquisition process, safety is not a significant dimension. Thus, it is expected that
during a non-safety-oriented information acquisition process, decision makers will not

intensively review all the implications of safety against a set of alternatives

2.7.4 Strategy Selection

Beach and Mitchell, (1978) explain that strategy selection is contingent upon
characteristics of both the decision task and the individual decision-maker. There are some

characteristics which are inherent in the decision problem, which affects strategy selection. For
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instance, the uncertainty of the task, the amount of relevant information, and the influence of
future decisions, will affect strategy selection (Billings & Scherer, 1988). Ford et al. (1989)
suggest time and pressure also influence strategy selection since imposed time constraints may
affect the format of the information (e.g., exclude some strategies from consideration).

Moreover, strategy selection is also influenced by changes in the format in which the
information is presented to decision-makers. Hey and Paradiso (2006) showed how people’s
evaluation of the same problems differs in respect to their temporal format. Rahn, Aldrich, and
Borgida (1994) gave further evidence to the influence of formatting. They examined the
importance of individual and contextual variations in information-processing strategies for
candidate evaluation. The results of their study showed that differences in presentation format
play a critical role in candidate appraisal.

Other influential factors in strategy selection were illustrated by Stone and Schkade
(1991). They noted that decision-makers resort to an alternative-based information search and
less to compensatory processing, when the values (utilities) associated with alternatives are given
in words rather than in numbers. Furthermore, Gilliland, Wood, and Schmitt (1994) conducted
another study that found strategy selection was affected by the labeling or non-labeling of
alternatives. Their study showed that the labeling of alternatives may facilitate the recollection of
information relevant to the decision. This may also cause decision-makers to avoid unfamiliar
information. Also, when provided with labels, decision-makers may also employ simplified
decision models, because it may appear to them that not all alternatives may need to be accessed
or searched.

When information search patterns are compared among scenarios containing familiar and

unfamiliar alternatives, a dimension-based pattern is characteristic of the unfamiliar (and
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therefore more cognitively demanding) scenarios, whereas an alternative-based search is more
common in familiar choice sets (Mintz et al., 1997). Mintz et al. (1997) and Tetlock (1992) also
show that accountability affects strategy and choice. Decision-makers who must justify their
decisions invest more effort in acquiring and retaining information than those who do not have to
be stressed over such situations.

Maoz (1997) found a significant relationship between levels of stress and the selection of
three particular decision strategies (e.g., analytic, cybernetic, or cognitive). The analytic
approach characterizes decision-making at moderate stress levels. The cybernetic approach tends
to be associated with low stress; the cognitive approach is often found at high levels of stress.
Lastly, Suedfeld, Wallace, and Thachuk (1993) argue that leaders, as “cognitive managers,”
ultimately need to weigh the potential advantages and disadvantages of differing levels of
complexity in choosing the kind of strategy that they adapt. This will be obvious in the reflection

of their choices.

2.7.4.1 Effect of Strategy Selection on Choice

Payne, Bettman, and Johnson (1988) stated that the selection of a particular strategy
affects the ultimate choice. Thus, it is expected that judgment and choice outcomes will differ
based on the type of strategy used. For instance, Hinson, Jameson, and Whitney (2003)
conducted a study on decision-making where decision-makers favored short-term over long-term
consequences of actions. Short-term consequences of action were defined as impulsive or
temporally intolerant. This relates to individual differences in the decision-making functions of
working memory, which affected preference (alternative or attribute) and choice outcomes.

Ford et al. (1989) stated that choices by alternative and dimensions are different.

Similarly, choices based on a compensatory strategy are very different from those made under
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non-compensatory rules. Often the strategy selection and choice are based on accessibility to
vital information.

Sharps and Martin (2002) conducted research where they demonstrated that people often
make decisions without reference to vital information, even when such information is readily
available. This tendency originates from a failure to have pertinent information immediately
available in the decision context. Thus, the presentation of pertinent information in immediate
decision contexts, even information available in long-term memory, can improve understanding
of decision situations and reduce “mindless” decision processes. Another area of research that is
vital to referencing important information is the state of mind or mood of individuals
(Jonas, Graupmann, & Frey, 2006; Nabi, 2003).

Jonas et al. (2006) conducted a study on the interplay between dissonance theory and
mood regulation approach. They examined how individuals search for information after making
a decision while under the influence of positive versus negative mood. Dissonance theory
(Festinger, 1957) is based on two factors:

1) Cost incurrence will increase the decision maker’s perceived value of choice or
outcomes, and

2) Individuals are motivated to reduce a negative state and engage in dissonance-
reducing strategies to accomplish cognitive consonance (harmony).

Jonas et al. (2006) suggested that negative moods increase the preference for consonant
(consistent) over dissonant (variance) information during decision-making. They showed that a
positive mood leads to a more balanced information search by decision-makers. Thus, people’s
emotional state will determine their preference, value, strategy selection, and choice whether the

problem is consonant or dissonant (Jonas et al. 2006; Simonson, 1989).
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The selective nature of this literature review on decision-making illustrates the extensive
research studies on decision rule theories and models, some of which are not covered by this
study. The relevant literature on decision-making offers a framework from which to correlate
safety climate with safety decision-making. Thus, several of these fundamental models and

theories will be incorporated into this study.
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CHAPTER 3. METHODOLOGY

3.1 Introduction

In order to examine the relationship between the strength of a safety climate and the
orientation towards safety in a decision-making processes and choices, questionnaire and
decision scenarios were used in this study. Through these methods, this study hopes to answer
the following questions: Can the strength of a safety climate predict safer decision-making
process and choice?

Both the questionnaire and decision scenarios methods were administered through the
web. The study was conducted in a manufacturing facility in lowa. It included 111 of the 186

employees in the facility.

3.2 Instruments

The intended research study proposes to investigate the relationship between safety
climate and safety decision-making through the utilization of two instruments:

e Safety climate survey, were developed and distributed to employees in a
manufacturing environment. Variety of indices was used to quantitatively
correlate between strength of safety climate and safety decision-making.

e Decision Mind software, a web based decision-making simulation program was
utilized to capture decision-making processes and choices among participants.
Participants were asked to work on the simulation following completion of the

safety climate survey.
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3.2.1 Safety Climate Survey

A survey was constructed to measure key areas of safety climate. The first step in
developing this survey was to identify primary areas of interest in this research. These areas were
determined from a meta-analytic review of consistent themes in prior safety climates studies

(Guldenmund, 2000; Flin et al., 2000). These themes are:

e Management commitment to safety,

Functionality of organizational safety system,

e Peer pressure/work pressure,

Employees’ competencies, and

e Communication/ Policy and procedures
Flin et al. (2000) suggest that these themes are vital when measuring employees’ perceptions of
management attitudes and behaviors with respect to safety and productivity. Thus, these five
themes were used as a foundational point in developing the areas of interest of this study.

The safety climate survey was developed to measure employees’ beliefs, perceptions,
training, previous experience, and attitudes. Through a review of 29 safety climate surveys, over
400 statements/questions were generated (Berends, 1996; Brown & Homles, 1986; Cabrera, Isla,
& Vilela, 1997; Carr et al., 2003; Cooper, 1995; Cooper & Phillips, 1994; Coyle et al., 1995;
Cox & Cox,1991; Dedobbeleer & Beland, 1991; DeJoy, Schafferb, Wilson, Vandenberg, &
Butts, 2004; Flin et al., 2000; Geller, 1994; Glennon,1982a, & 1982b; Lee, 1996; Havold, 2005;
Michael et al. 2005; Niskanen, 1994; Olive, O’Connor, & Mannan, 2006; Ostrom et al., 1993;
Safety Research Unit, 1993; Seo Torabi, Blair, & Ellis, 2004; Sheron, Shotkin, & Baratta, 1993;
Williamson et al., 1997; Zohar, 1980; Zohar & Luria, 2003). These statements/questions were

reduced by half, by first controlling for recurring and parallel statements/questions (i.e., those
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conveying the same meaning). These statements/questions were further reduced by controlling
for personal identifiers (e.g., gender, age, and other demographics). This step was taken in order
to maintain anonymity among the participants. Maintaining anonymity is a key component to
evoking honest responses from participants. Jordan and Lundin’s (2002) study on workplace
conflict revealed that participants view anonymity as a great advantage when expressing their
true and personal feelings. Once all personal identifiers were eliminated, the goal was to select
statements that measured areas of interest within this research. These statements were then
categorized into seven areas of interest.
A questionnaire of 33 statements was created. It was organized by the following areas of
interest of this study:
e Management commitment to safety: Seven statements addressing management’s
commitment to safety as reflected in the balance of safety over productivity,
e Communication of safety expectations/goals: Four statements addressing
communication about safety expectations, goals, and performance of employees,
e The Functionality of organizational safety: Eight statements addressing safety
personnel’s authority and availability, accident investigation, safety performance
feedback and evaluation, and enforcement issues,
e Physical Working Environment: Four statements addressing the physical
condition of the work environment,
e Compliance with Procedures: Five statements addressing the relationships
among co-workers, and
e Competence: Five statements addressing transfer of learning from safety training,

and management/supervisors’ familiarity with safety requirements.
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A seventh dimension was created following the factorial analysis of the survey data (see
Appendix A). This was done because the analysis of the survey data showed that two statements
did not correlate with dimension three, functionality of organizational safety. This new
dimension was presented as follows:

o Safety Performance: Two statements addressing safety performance feedback
and its effects on promotion.

In order to measure the perception of these dimensions, a variation of the 5-point Likert
scale was used (Latham, 2006). A Likert scale is a psychometric response scale widely used in
survey research. When responding to a Likert questionnaire item, participants specify their level
of agreement with a statement/question. Thus, the statements in this study were arranged on a 5-
point Likert scale. Responses range from strongly disagree (a value of one) to strongly agree (a
value of five). All the statements were constructed with positive valence (i.e., the higher the

rating the more favorable the response). The statements are listed below in Table 3.1.

Table 3.1 Safety Climate Dimensions and Statements

Management Commitment

Managers are committed to safety.

Safety is given priority over productivity.

Managers are always examples of appropriate safety procedures.

Work will not begin until we are properly staffed to perform work safely.
Exemplary safety performance is recognized/awarded.

Employees are authorized to stop work process if hazards arise.
Reports of safety concerns are addressed appropriately.

Communication of safety expectations/goals

Company safety performance is widely communicated.

Management clearly defines/emphasize safety performance expectations/goals.

Top management is receptive when middle management expresses their concerns with maintaining
appropriate safety level.

Supervisors are always receptive to reports of safety concerns.
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Table 3.1 Safety Climate Dimensions and Statements (Contd).

The Functionality of organizational safety

Safety personnel are authorized to stop production in case of a safety concern.
Safety personnel are available in a timely manner to address safety concerns.
Accidents are thoroughly investigated

Accident investigation recommendations are implemented in a timely manner.
Safety staff enforces safe working practices on employees.

Safety staff enforces safe working practices on managers.

Safety Performance
I receive safety performance feedback during my employee evaluation.
Personnel safety record play role in evaluation for promotion process.

Physical Working Environment

Working conditions (noise, temperature, lighting, required work posture, etc.) are comfortable.
Safety concerns (electrical faults, broken ladder, spills etc.) are repaired in a timely manner.
Tools/equipments are adequate to perform my job safely.

We are required to keep our work areas clean and in order.

Compliance with procedures

We do not take safety shortcuts at work (not following safety procedures).

Supervisors encourage us to report co-workers who take safety shortcuts.

My co-workers will not ask me to take shortcuts.

My relationship with my co-workers will NOT be affected if I refuse to take safety shortcuts
My co-workers will report my behavior if I take a safety shortcut.

Competence

The knowledge I gained from safety training helps me to perform my work safely.
Policies and procedures strongly emphasize safe working practices.

Supervisors are familiar with safety requirements specified in the policies/procedures.

I can easily understand safety documents and their meaning.

My co-workers are familiar with safety requirements specified in the policies/procedures.

This questionnaire was reviewed and approved by the lowa State University’s
Institutional Review Board (see Appendix B). The questionnaire was administered to the

participants through the use of a web-base program, Survey Monkey (www.surveymonkey.com).



http://www.surveymonkey.com/�
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The questionnaire provided the background upon which inferences can be made about

participants’ decision-making processes and choices.

3.2.2 Decision-Making Simulation

Process tracing is a methodology designed to identify the information accessed and the
order in which the information is viewed during a decision-making process. The data gathered
from process tracing can be used to make inferences about which decision strategies were
employed en route to a choice (Payne, Bettman & Johnson, 1993). In this study, the Decision
Mind™, software used to simulate decision-making, was utilized to facilitate decision process
tracing.

The Decision Mind™ simulator facilitates decision process tracing. The computerized
Decision Mind ™ software records key features of a decision-making process, such as: the
sequence in which participants acquire information, the number of items that participants viewed
for every alternative along each dimension, the time period from the start of the decision task
until the participants make a choice, and the participants’ final choice. The Decision Mind™
simulator then displays the “decision portraits” of each participant. In addition, the Decision
Mind™ simulator calculates indices about the information search for each of the key features of
a decision-making process described above (Mintz, 2004, 2005). Information search indices are
new features that use information collected by Decision Mind™ simulator. The categorization of
these search indices are complied by the Decision Mind™, without numerical interpretations.
Therefore, calculations for Dimension Search Indices are made separately.

The core structure of the Decision Mind™ simulator is a matrix of decision alternatives
(Aj) and decision dimensions (Dj), as presented in Figure 3.1. The participants are introduced to

the decision matrix electronically (web-based computer program). Participants are expected to
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choose an alternative from a set of alternatives based on the information they acquire from the
scenario in the Decision Mind™ simulator. This information is acquired by “clicking” on
information buttons Vj;. The information available in Vj; represents the evaluation of a given
alternative (A;) on a given dimension (Dj). Vj; consists of a descriptive statement (e.g.,
implication of alternatives against each dimension and vice versa) and a numeric rating value (on
a scale from -10 to +10). A lower numeric rating (less than zero) refers to a negative evaluation,
and a high numeric rating (greater than zero) refers to a positive evaluation. The numeric values

are intended to create a sense of scaled impact that an alternative will have on each dimension.
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Figure 3.1. Decision Mind™" Simulator
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The Decision Mind simulator records key features from the decision-making process of
each participant:
e The sequence in which participants acquire information,
e The number of items viewed by participants, for every alternative along each
dimension,
e The time period from the start of the decision task until the participants make a
choice, and

e The final choice of each participant.

3.2.2.1 Decision Scenario

The majority of industrial operations are documented in Standard Operating Procedures
(SOP). SOPs provide detailed guidelines for most industrial operations. Failure to follow SOPs
(taking a “short cut”) has been linked to injuries and accidents in the workplace (NSC, 1999).
For this reason the focus of the decision scenario is on complying with SOPs. The text of the
scenario was stated as follows:
You are employed by a steel manufacturing plant. During day to day routine
activities one co-worker suggests taking a short cut in implementation for one of the
standard operating procedures. Your decision will have implications in the

following dimensions:

Peer Pressure,
Safety,
Productivity, and
Promotion.

You have the following four alternatives:

e Ignore: Just ignore the suggestion and continue with work;

e Report without details: Disagree with the suggestion and report the event without
mentioning names in the situation;

e Agree: Agree with the suggested short cut; and
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e Report with details: Disagree with the suggestion and report the event including
names and situation.

When you are ready, follow the steps below in order to initiate and complete the
simulation:

After reviewing the scenario, the participants engaged in an information acquisition
process in order to make a choice. This process involved reviewing the descriptive statements
and numeric ratings based on the scenario, as presented in Appendix C.

A key feature of the Decision Mind™ Simulator is the descriptive statements and
numeric ratings of the safety dimension. The descriptive statements are the evaluation of the
alternatives across the dimensions. The text and numeric ratings in the information bins (Vj))
were developed by a panel of safety experts. This was accomplished by following the Delphi
guidelines (Armstrong, 2006). The Delphi method is a way of structuring a group
communication process. This process is effective in allowing groups to deal with a complex
problem (Linstone, Turoff, & Helmer, 2002). To accomplish this “structured communication”
the following steps must occur:

e Feedback on the information (knowledge) contributed by individuals,
e Evaluation of the group’s judgment,
e Opportunities for individual revision, and
e A degree of anonymity for the individual responses.
Through this process a consensus was reached on the appropriate numeric ratings and text.

Based on the interest of this study, the safety dimension was used as a reference for the
rankings and evaluations of the alternatives. The best choice, according to normative decision
models, is the alternative with the highest numeric rating. In this study the “best” alternative is

the one with the most favorable rating on safety. The safety ratings for each alternative are

presented in Table 3.2.
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Table 3.2 Evaluations of Alternatives on the Safety Dimension

Alternatives Score on Safety
Agree -8
Just Ignore -6
Report without details 4
Report with details 10

3.2.2.2 Search Indices

The search indices measure the number of times information bins are reviewed on a
certain dimension, with respect to the average number of times information bins are reviewed
along all other dimensions (Keren et al., 2006). In this study, the following four dimensions
accounts for the search indices: Peer Pressure (Pres_Sl), Safety (S_SI), Productivity (Prod_SI),

and Promotion (Prom_Sl). These indices are calculated as follows:

NPFGSSUI’B (3_1)

n-1

1
ﬁzNiiPres

i=1

Pres Sl =

where
Npressure represents the number of times Pressure information bins were
visited.

Ni pres represents the number of times information bins in other dimensions i
(besides Pressure) were visited.

n represents the number of dimensions in the decision matrix.
N Safet
— y
S _SI = = (3-2)
NN

— Saff
n—li:1 i — Safety
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where
Nsafety represents the number of times Safety information bins were visited.

Ni_safety represents the number of times information bins in other dimensions i
(besides Safety) were visited.

NProduction
Prom_SI= o
i Prod
n-193 -
where
Nproductivity represents the number of times Productivity information bins were
visited.

Ni_prod represents the number of times information bins in other dimensions i
(besides Productivity) were visited.

N .
_ Produmotion
Prom_SI = ol
i Prom
n-13 -
where
Npromotion represents the number of times Promotion information bins were

visited.

Ni prom  represents the number of times information bins in other dimensions i
(besides Promotion) were visited.

3.3 Hypotheses.

(3-3)

(3-4)

To address the relationship between the strength of safety climate and safety decision-

making, the following four hypotheses have been introduced:

e Hypothesis A: The seven safety climate categories cannot predict safety oriented
decision-making process.

e Hypothesis B: The composite safety climate score cannot predict safety oriented
decision-making process.

e Hypothesis C: The seven safety climate categories cannot predict selection of a safer

choice.
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e Hypothesis D: The composite safety climate score cannot predict selection of a safer
choice.

Multiple regression analysis was used as a predictive model to test hypothesis A. Simple
regression analysis was used as a predictive model to test hypothesis B. Multinomial regression
analysis was used a predictive model to test hypothesis C and D. The predictive models for
hypotheses A and C will use the same independent variables, and the predictive models for

hypotheses B and D will use the same independent variable.

3.4 Analysis

Statistically, the test for the hypotheses will have the following forms:

Hypothesis A:
Ho Y=/ +e (3-5)
Ha: Y =4, + X+t B X, +& (3-6)

Where Y is the dependent variable, (S_SI), k is the number of predictors, X,...X, are the set of

predictors, [y, B;,---.f3 are the regression coefficients, and & is the error term.
Hypothesis B:

Hy: Y :ﬁ() +& (3-7)

Ha: Y =5+ X +& (3-8)
Where Y is the dependent variable, S_SI, K is the number of predictors, X, is the predictor, ,30, ﬂl

are the regression coefficients, and & is the error term.

Hypothesis C:
Pr(Y =i| X)
Ho: L -, N = -
og(Pr(Y - 4|x)] Po+e (3-9)
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_ Pr(Y =i| X)) ]
Ha: Log(—Pr(Y >y X)j =L+ B X B X +E (3-10)

Where Pr(Y =i|X) are the odds of selecting choice Igiven the set of predictors, and K is the

number of predictors, X,...X, is the predictor, /3,3 are the regression coefficients and ¢ is the

error term

Hypothesis D:

. Pr(Y =i| X))
H,: Log[—Pr(Y:4|X)J—ﬂo+g (3-11)
Ha: Log Pr(Y =i]X) =B, +B X +¢& 12
' Pr(Y =4 X) 0 (3-12)

Where Pr(Y =i|X) are the odds of selecting choice igiven the predictor, and K is the number of

predictors, X,...X, is the predictor, f3,, /3, are the regression coefficients and ¢ is the error term

For all four hypotheses, @< 0.05 will be used as an acceptance/rejection criterion.

3.4.1 Independent Variables
Based on the hypotheses of the study there are two sets of continuous independent
variables for both the regression and multinomial models:
e The average scores for all the participants for each of the seven categories in the
safety climate questionnaire.

e The composite score of the seven categories of the safety climate questionnaire.

3.4.2 Dependent Variables

For hypotheses A and B, the continuous variable S_SI is the dependent variable. It is

calculated using equation 3-2:
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For hypotheses C and D, the categorical (e.g., nominal) variable, choice is the dependent

variable. The categories for this variable are agree, just ignore, report without details, and report

with details, which were established in the decision scenario.

3.4.3 Predictive Models

Multiple regression analysis uses a set of predictors to predict a continuous response (i.e.,
a dependant variable that is continuous). The simple regression analysis is the same as multiple
regression analysis except it only has one predictor. Multinomial regression analysis is similar to
multiple and simple regression analysis in that it uses a set or one predictors (i.e., independent
variables that are continuous or categorical), but it tries to predict a categorical response (i.c., a
dependant variable that is categorical). Therefore, multiple regression analysis will be used to
address hypothesis A. Simple regression analysis will be used to address hypothesis B.
Multinomial regression analysis will be utilized to find a predictive model for hypotheses C and
D. The software Statistical Package for the Social Sciences (SPSS, version 15.0) will be used to
run the analysis on both of these predictive models.

In the multiple and simple regression analysis, it is expected that an increase in safety
climate scores (the averages of seven predictors or the composite of seven predictors) will lead to
a higher S_SI, which reflects safer oriented decision-making. The mathematical representation of
these models is as follows:

Multiple Regression Analysis:

Y=8+BX +.+BX, +e& (3-13)

Simple Regression Analysis:

Y=05+06X +e¢ (3-14)
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where
Y = Dependent variable (e.g., S_SI)
X,5--,X, = Independent variables (the averages for seven predictors or the composite of
seven predictors)

B,»----PB = Regression coefficients corresponding to each predictor

,Bo = Y-intercept, the value of Ywhen all predictors are zero

k = the number of predictors for hypothesis A, k=7 or 1

& =1s the error term (i.e., potential noise in the data).

For the purpose of this study, S_SI was the primary interest in the information acquisition
process. The model simultaneously describes the effects of the set of predictors on S_SI. An F-

test was used to test whether all the regression coefficients ( #) equal zero at the same time (« =

0.05). If this is rejected, it suggests that at least some of the predictors have an effect on S_SI.

Each estimated regression coefficient (e.g., ,B) reflects the effect of a particular predictor
on the S_SI when all the other predictors remain unchanged. The estimated coefficients are
interpreted as follow:

For example, if ﬁ for commitment is 0.5, it is expected that for every unit increase in

commitment scores, the participants S_SI will increases by 0.5 when all other scores remain the
same.

If g >0, then S_SI will increase as the predictive variable increase.
If a > 0.05 then there is no significant evidence that £ is different from zero. In other words, the

corresponding predictor for that beta will not be useful in predicting S_SI.



47

In the multinomial regression analysis, it is expected that an increase in safety climate
scores (the averages of seven predictors or the composite of seven predictors) will lead to higher
odds of choosing choice 4, report with details (e.g. use as the reference, because it is considered

to be the safest choice). The mathematical representation of these models is as follows:

Pr(Y =i| X) :

Log| ——— 2= B + BX .t B X, +£,i=1,2,3. 3-15
g[Pr(Y =4|X)J By + B X, B X +¢ ( )
ogw—ﬂ +BX +e,i=1,2,3 (3-16)

Pr(Y = 4| X) oM e
where

Y = Dependent variable (i.e., choice 1 - 4)
i = I1(agree), 2(just ignore), 3(report without details)
X,,....X, = Independent variables (the average scores for seven predictors or the

composite score of seven predictors)

B.....B.= Regression coefficients corresponding to each predictor.

[,= y-intercept is the value of the logit when all predictors are zero.

k = Is the number of predictors, for hypothesis B, k=7 or 1

Pr(Y =i|X) =is the probability that the dependent variable Y (i.e., choice) equals choice i,
given the set of predictors X =(X,,....X, )

Pr(Y = 4| X) = is the probability that choice 4 (report with details) is chosen given the set of

predictors.

Pr(Y =i|X)

= The odds of selecting choice i instead of choice 4
Pr(Y =4|X)
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Log PI(Y;”X) = The logit (i.c., log of the odds), i=1, 2, and 3
Pr(Y =4| X)

In this predictive model, choice 4 (report with details) was chosen as a baseline/reference
category because it was ranked the most important in terms of safety. The model simultaneously
describes the effects of the set of predictors on the three logits (equation 3 - 15). The exponent of

the estimated regression coefficients (exp(4)) reflects multiplicative effects of the predictors on

the odds that participants will select one of the other three choices instead of report with details.

exp () is the odds ratio calculated as the odds at an additional unit for the predictor (e.g., X =X

+ 1) divided by the odds at the initial value of the predictor (e.g., X = X). This is denoted as:

The estimated coefficients odds ratios are interpreted as follows:

Pr(Y =i| X =x+1)
odds(X+1) | PR(Y=4|X=x+1)|
odds(X) | PrlY =i[X=x) | °

Pr(Y =4| X =x)

(3-17)

For example, in the equation (3-15) for the first logit (when i = 1); assumes exp () for

commitment is 0.5, then, for every unit increase in commitment score, the odds that participants
select ignore (choice 1) instead of report with details (choice 4) increases multiplicatively by 0.5.
Equivalently, the odds that a participant select report with details (choice 4) instead of ignore
(choice 1) increases multiplicatively by 2 (e.g., 1/0.5). The estimated probability plots are also
used to illustrate the effect of the predictor in the result section.

If exp (B) < I, then choice 4 is preferred

If & > 0.05 then there is no significant difference in the odds of choosing i or choice 4 as the

predictor increases by one unit.
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3.5 Participants

Participants were employees of a manufacturing facility in the state of lowa. The facility
employs 186 workers. From this group, 111 front line employees participated in the research.
Participants were comprised primarily of production and maintenance workers from all three
shifts (i.e., 24-hour period). To maintain the anonymity of each participant, an ID number was
given to each participant. This ID number was randomly assigned for completion of both the
questionnaire and Decision-Mind scenario.

On average, participants completed both the questionnaire and Decision-Mind scenario in
15 minutes. The data was collected over a three-day period, during February 21 - 23, 2007.

The purpose and aim of the study were introduced to each participant, with a consent
letter. The participants voluntarily agreed to participate in the study (e.g., questionnaire and
scenario). Participants were allowed to ask clarifying questions during their interaction with both
programs. In addition, participants were provided with technical assistance if any technical

difficulty arose with the web-based programs.



50
CHAPTER 4. RESULTS AND DISCUSSIONS

4.1 Introduction

This chapter presents the results of the analysis. First, a summary of the data collected

will be presented. Then, the results from the predictive models will be discussed.

4.2 Safety Climate Survey

The statements in the questionnaire were constructed to address one of the seven areas of
interest in this study (management commitment, communication, functionality of organizational
safety, role of safety performance in promotion, physical work environment, compliance with
procedures, and competence). Therefore, the average rating of each statement indicates the
participants’ perceptions of how these seven areas are being operationalized within their
organization. The composite of the seven categories was constructed to represent the level of
safety climate within the participants’ place of employment,

The dimension for management commitment had an average rating of 3.4 with a standard
deviation of 0.75 (Figure 4.2). The distribution of the ratings for management commitment
indicate that in average participants neither agree nor disagree than agree on the general
strength of commitment management. Seven items addressed the dimension of management
commitment (Figure 4.3). Two items in this category scored an average below three, which
presents a major concern:

e  “Work will not begin until we are properly staffed to perform work safely,” average of

2.5.

e “Exemplary safety performance is recognized/awarded,” average of 2.9.
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These are alarming values. Zohar (2002), Zohar and Luria (2003), and Zohar and Erev
(2007) suggest that these two items are critical to participants’ safety performance. They indicate
that management, who makes safety contingent upon productivity, cause employees to infer that
safety has low priority. Their studies demonstrate that safety behaviors depend largely on
external supervisory contingencies (i.e., rewards and work pressures) rather than internal self-
preservation considerations.

The dimension communication of safety goals and expectations had an average rating of
3.9 and a standard deviation of 0.63 (Figure 4.4). The data indicates that on average participants
agreed that the company communicated safety goals and expectations well. Four items addressed
the dimension of communication (Figure 4.5). The general perception is that management

communicates safety goals and expectations very well (4 = 4.1). However, upper management

receptivity to middle management (i.e. line supervisor) concerns for safety improvement was

rated the lowest (4 =3.5).
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Figure 4.5. Average for statements in Communication



56

Zohar (2002) and Zohar & Luria (2003) suggest that the level of safety communication
between upper management and middle management is a main criterion of how participants view
the functionality of safety within the organization. The authors argue that safety priority dictated
by upper management influences supervisors’ safety practices and leadership styles.

The dimension functionality of organizational safety had an average rating of 3.7 and a
standard deviation of 0.64 (Figure 4.6). The data indicate that there is some agreement with
regards to the strength of functionality of organizational safety. Six items addressed the
dimension of functionality of organizational safety (Figure 4.7). The general perception is that

management insists on investigating accidents (& = 4.0). However, management and safety staff

seems to struggle with enforcing SOPs (policies and procedures) (£ = 3.3).
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The defiance of SOPs has been correlated with risk-taking behaviors (Bax et al., 1998;
Hudson et al., 1998; Lee, 1996; McDonald, 1998; Reason et al., 1998). Lee (1996) showed that
failure to enforce safety policies and procedures correlates with risk-taking behaviors, and is
highly connected with accident involvement in the workplace.

The dimension safety performance had an average rating of 3.3 and a standard deviation
of 0.16. Some participants agreed that the company communicates, measures, and reports the
safety performance of the organization. Two items addressed the dimension of safety
performance (Figure 4.8). The general perception is that management provides performance

feedback to participants ( 4 = 3.5). However, participants seemed to be uncertain if their safety

performance played any role for potential promotion ( 4 = 3.2).

Strongly Agree
Agree
3.49
Neither agree or 3.18
Disagree
Disagree
Strongly Disagree
Safety staff enforces safe working Safety staff enforces safe working
practices on employees practices on managers

Figure 4.8 Average for statements in Safety Performance

This is an area of interest that has not been studied extensively in any of the literature

reviewed in this study. However, safety performance and its role in participant promotion were
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assumed to be a key criterion of how participants perceive the value of safety in their
organization.

The dimension physical environment had an average rating of 3.5 and a standard
deviation of 0.65 (Figure 4.9). There is some agreement that the physical work environment was
comfortable and safe. Four items addressed the dimension of physical environment (Figure 4.10).

There is strong agreement that management requires a clean and orderly work environment ( 4 =

e 4.5). However, participants did not find their work environment comfortable (£ =3.1).
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The dimension compliance with procedures had an average rating of 3.5 and a standard
deviation of 0.65 (Figure 4.11). The data indicate that more participants agreed that co-worker
and supervisors were supportive of safety in the work environment. Six items addressed the
dimension of compliance with procedures (Figure 4.12). In general, participants feel comfortable

with each other to say “no” to taking short-cuts ( 4 = 3.8). However, the participants are less

likely to report each other for taking short-cuts (£ = 3.1).



64

20—
Mean = 3.5
Std. Dev. =0.65
N=111

154

Frequency
>
]

0 I I I I I
1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50

Compliance with Procedures Scores

Figure 4.11. Distribution of scores in Compliance with Procedures



o~
<
o
<
x
o
N
N
e}
o0
~
en
o
A
o
O
=
3 S 2
= o =]
en o9 o s
< % gm = ~
> o < &b & A
o0 < .2 2 =
5 A A @
= o
& > =
=
n

65

noLIoys Ajo)es & oye)
1 J1 J01ARYOq At J10do1
4 SIONIOM-09 AN

SIN01IOYS

Kjayes o) 0} asnjol
131 Pa1odjde 9q LON
14 SISIOM-0D AW
ynm digsuorneror AN

SJINOJIOYS 3B} O} W ISt
10U [[IM SISIOM-00 KA

SINJLIOYS
Kjayes oye} oym
SIOIOM-09 110da1 0] sn
03eInooud siosiazadng

(seanpaosoad
Kyoyes 3uimoroy
10U) JIOM JE SINIOYS
Kjoyes e} Jou op oM

Figure 4.12. Average for statements in Compliance with Procedures



66

These finding are supported by the results of the analysis of the decision-making
simulator, which will be discussed later. Recent studies have identified that peer-pressure (i.e.,
team pressure to meet production goals) along with pressure from upper management, is a
determining factor in establishing perceived work pressure (Havold, 2005; Michael et al., 2005).
The combination of these two determinant factors creates the overall workforce perception of the
balance maintained between productivity and safety. This notion is evident in a study conducted
by Dedobbeleer and Beland (1998). Their study demonstrated that the tendency of workers to
take risks or ignore procedures was highly correlated to their perception of working in a high
stress environment.

The dimension competence had an average rating of 3.7 and a standard deviation of 0.64
(Figure 4.13). The data indicate that more participants agreed that the workforce had a good
working knowledge of safety procedures. Six items addressed the dimension of competence
(Figure 4.14). In general, participants indicated that management is familiar with safety policies

and procedures ( £ = 4.0). However, participants do not fully agree that the knowledge gained
from safety training helps improve safety performance (£ = 3.7). However, despite the fact that

this is the lowest score in this dimension, it is high relative to the highest scored item.
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Competence presents workers’ perceptions of the level of qualifications, skills and knowledge
possessed by both co-workers and management. This perception is highly correlated to
management practices such as selection, training, and assessment of competence standards (Flin
et al., 2000). These management practices are likely influenced by broader economic conditions,
such as the labor market and training budgets (Helmreich et al., 1998; Flin et al., 2000; Flin &
O’Connor, 2000). In turn, these economic conditions affect the adoption of specific maintenance
policies and procedures (e.g., educational requirements, assessment of competence standards)
within an organization (Baxet al., 1998; Guldenmund, 2000; Hudson et al., 1998; McDonald,
1998; Reason et al., 1998).

The composite score had an average rating of 3.7 and a standard deviation of 0.64 (Figure
4.15). All categories’ average values were higher than 3 (neither agree nor disagree). The

categories that scored highest are competencies (4 = 3.9) and communication (& = 3.9) (Figure

4.16). The data indicate that more participants agreed that the strength of the safety climate was
above average within their organization. The combination of the averages of all seven factors
accounted for the composite score. In general, participants perceive that management is meeting
the minimum requirement of balancing the need for productivity and the need for safety within

the organization.
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4.3 Decision-Making Search Indices (Sl) and Choice

4.3.1 Search Indices (SI)

Hypotheses A and B address the correlation between the strength of safety climate and safety-
oriented decision-making process. The search indices were calculated as described in the
methodology section. As previously mentioned in the methodology section, the search indices
reflect the level of attention paid to a particular evaluation of an alternative against a dimension;
in comparison to the average attention paid to the other evaluations of the other alternatives
against the other dimensions. A value of one indicates that the attention paid to a specific
dimension is similar to the average interest of the other dimensions. Thus, a T-test was used to
benchmark the data on the indices against a mean value of one. The results are available in table
4.3, include the p-value for the benchmark (against one). The distribution of the safety search
index (S_SI), productivity search index (Prod_SI), peer pressure search index (Pres_Sl), and
promotion search index (Prom_SI) are presented in figure 4.17, 4.18, 4.19, and 4.20,
respectively. As Table 4.3 indicate Pres_SI was the most searched dimension during the

participants’ decision-making process (£ = 1.675). It was the only index that was found to be

significantly different than one ( p < 0.0001 )
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Table 4.3 The Number of Times Dimensions were Reviewed

Search Index Mean Standard Deviation p-value
Safety Search Index 1.051 0.823 0.651
Productivity Search Index 0.844 0.665 0.015
Peer Pressure Search Index 1.675 1.184 <0.0001
Promotion Search Index 1.003 0.957 0.972
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In the decision-making simulator, participants’ non-safety oriented information
acquisition (& = 1.1, ¢ = 0.65) was earlier indicated by their responses to a statement on the
safety climate questionnaire. Participants disregarded safety policies and procedures pertaining

to being adequately staffed for work at all times (& = 2.5). Clearly, the decision simulator
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illustrated that the participants showed no interest in the dimension promotion (#=1.0, a =

0.97). This lack of interest may have been affected by their uncertainty if their safety

performance played any role for potentially being promoted ( £ = 3.2).

4.3.2 Choice

Hypotheses C and D address the correlation between the strength of safety climate and
the selection of a safer alternative. The distribution of the selection of the alternatives is
presented in Table 4.4. Report without details was selected by 43.2 % of the participants.

Participants’ unwillingness to report each other was earlier indicated in the questionnaire.
From the ratings on the dimension compliance with procedures, participants neither agreed nor
disagreed that unsafe behaviors are reported (£ = 3.1). However, it appears that “when” and “if”
they had to make a choice, the tendency of most participants would be to report the incident but
not the co-worker. Additionally, the intense interest on the decision dimension Peer Pressure
indicated the concern the participants had with potential conflict with co-workers. In order to test

the hypotheses of this study multiple, simple, and multinomial regression analysis were used.

Table 4.4 Distribution of Selection of Final Choice

Choices # %
Agree 11 9.3
Just Ignore 20 17.0
Report without Details 51 43.2
Report with details 29 26.13

None response 6 5.1
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4.4 Multiple Regression Analysis to Test Hypothesis A

To test hypothesis A, a multiple regression analysis was conducted. This regression
analysis tested whether the average scores of the seven dimensions are significant predictors of a
safety-oriented information search. The results of the multiple regression analysis are available
in Table 4.5. A p-value of 0.461 indicates that the strength of safety climate is not a significant

predictor of S_SI.

Table 4.5 Summaries of the Results of the Multiple Regression Analysis: Average of the Seven
Predictors

Model Sum of Squares df Mean Square F Sig.
Regression 4.587 7 0.655 0.964 0.461
Residual 69.998 103 0.680

Total 74.585 110

Further evidence of the lack of significance was noted in the value of R-square (R?). The
value for R* with the average scores of the seven predictors is 0.062. This value indicates that
only 6.2% of the variability in the dependant variable can be explained by the independent
variables.

However, to ensure the reliability of the regression results, the data was tested for
multicollinearity (e.g., high correlation among the independent variables). A data set with
multicollinearity indicates that the independent variables are affected by each other. Thus,
inflating the standard errors of the regression coefficients and leading to inaccurate result for the
F-test. In order to check for multicollinearity among the variables Variance Inflation Factor

(VIF) value was given for each dimension.
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A VIF value greater than 4 is an indication that there may be problems with the variable
(e.g., multicollinearity) (Kutner, Nachtsheim, Neter, & Li, 2005). However, serious concerns or
actions (i.e., removing or reconstructing the item) are usually taken only if VIF values are greater
than 10. The dimension functionality of organizational safety had the highest VIF value of 4.102.
And the dimension safety performance had the lowest VIF value of 1.292, suggesting that this
variable has low correlation with other predictors. But overall, the VIF values for the
independent variables did not present serious concerns of multicollinearity.

In summary, the analysis failed to reject the null hypothesis for hypothesis A: The seven

safety climate categories cannot predict safety oriented decision-making process.

4.5 Simple Linear Regression Analysis to Test Hypothesis B

A simple linear regression analysis was conducted to determine the significance of the
correlation between the composite score of safety climate questionnaire and SS_I. The results are
presented in Table 4.6. A p-value of 0.138 indicates that the composite score of safety climate is

not a significant predictor of S_SI.

Table 4.6 Summary of the Results of the Simple Linear Regression Analysis: Composite Score

Model Sum of Squares df Mean Square F Sig.
Regression 1.497 7 1.497 2.232 0.138
Residual 73.088 109 0.671

Total 74.585 110
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Further evidence of the lack of significance was noted in by R*. R? for the simple linear
regression analysis with the composite score of the safety climate questionnaire was 0.020. This
value indicates that only 2.0% of the variability in the dependent variable (S_SI) can be
explained by the independent variable (the composite of seven predictors). There were no
concerns with multicollineary, because only one independent variable is involved in this simple
linear regression model. Thus, VIF is not relevant.

In summary, the analysis failed to reject the null hypothesis for hypothesis B: The

composite safety climate score cannot predict safety oriented decision-making process.

4.6 Multinomial Regression Analysis to Test Hypothesis C

A multinomial regression analysis was conducted to test whether the averages of the
seven safety climate dimensions predicts choice of a safer alternative. The results of the
multinomial regression analysis is presented in Table 4.7. The results indicate that the averages
of the seven safety climate dimensions were not a significant predictor of choosing a safer

alternative, p-value is 0.512.



82

Table 4.7 Results of Multinomial regression Analysis: Average of the Seven Predictors

Effects Chi-Square df p-value
Commitment 1.979 3 0.577
Communication 1.254 3 0.740
Functionality of Organizational Safety 1.952 3 0.582
Safety Performance 0.517 3 0.915
Compliance with procedures 0.874 3 0.832
Physical Working Environment 1.477 3 0.687
Competence 2.922 3 0.404

Thus, the analysis failed to reject the null hypothesis for hypothesis C: The seven safety

climate categories cannot predict selection of a safer choice.

4.7 Multinomial Regression Analysis to Test Hypothesis D

A multinomial regression analysis was conducted to test whether the composite of the
seven safety climate dimensions predicted choice of a safer alternative. The results of the
multinomial regression analysis is presented in Table 4.8. The results indicate that the composite
of the seven safety climate dimensions was a significant predictor of choosing a safer alternative

(p-value is 0.019). Thus, hypothesis D is rejected.

Table 4.8 Results of Multinomial regression Analysis: Composite Score as a Predictor

Effects Chi-Square df p-value

Composite 9.989 3 0.019
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4.8 Likelihood of Selecting a Choice as a Function of Composite
Score

The exponent coefficient estimates indicate that there were differences among the choices
(Table 4.9). The reciprocal of the exponent coefficient estimate between choices 1 and 4 indicate
that for every unit of increase in the composite score of seven predictors, participants was 5.21
(e.g., 1/0.192, a = 0.025) times more likely to choose choice 4 over choice 1. The exponent
coefficient estimate between choices 2 and 4 indicates that for every unit of increase in the
composite score of seven predictors, participant was 5.61 times more likely to choose choice 4
over choice 2. The exponent coefficient estimate between choices 3 and 4 indicates that for every
unit of increase in the composite score of seven predictors, participants was 3.04 times more

likely to choose choice 4 over choice 3.

Table 4.9 Results of Multinomial regression Analysis

Choice recorded § Std. Error Sig. Exp (B)
1 Intercept 5.082 2.681 0.058

1 Composite -1.650 0.736 0.025 0.192
2 Intercept 5.938 2.327 0.011

2 Composite -1.725 0.632 0.006 0.178
3 Intercept 4.709 1.995 0.018

3 Composite -1.111 0.525 0.034 0.329
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A visual illustration of these estimated probabilities for choosing choices 1to 4 against
the independent variable (the composite of seven predictors) is shown in Figure 4.21. These
estimated probabilities were derived from the estimated logit equations with composite score as

the predictor; as follows:

: Pr(Y =1]X -
Fori=1, Prr((Y=—4||x)) = exp(p’0 +ﬂ1X)= exp(5.082 —1.650 * X ) = a, 4-1)

Pr(Y =2 X) —
Fori=2, =ex + B X )=expl5.938—1.725* X )=a 4-2
ori=2, = Syl + AX=ex )=a, @-2)

: Pr(Y =3|X -
Fori =3, PEEY :4|| x;=exp(ﬂo+ﬂ1x)=exp(4.709—1.111*x)za3 (4-3)

From the logit equations (4 — 1 to 4 - 3) above,

Pr(Y =1[X)=a, *Pr(Y = 4|X) 4-4)
Pr(Y =2|X)=a, *Pr(Y =4|X) (4-4)
Pr{Y =3|X)=a, *PY =4|X) 4-5)
Also,

Pr(Y =1|X)+Pr(Y =2|X)+Pr(Y =3|X)+Pr(Y =4|X)=1

(4-6)
< Pr(Y =1|X)+Pr(Y =2 |X)+Pr(Y =3|X)=1-Pr(Y =4|X)
Summing Eq. 4 -7 to 4 - 6, yield
PrY =1|X)+PrY =2|X)+PrY =3|X)=PrY =4|X)*(a, +a, +a, +1) 4-7
Following substituting Eq. 4 - 7 into Eq. 4 - 8, equation 4 - § have the following form:
1-PrY =4| X)=1-PrlY =4|X)*(a, +a, +a, +1) 4-9)

Hence, the estimated probabilities for a selection of the choices as a function of the composite

score are derived to be:
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) (4 -10)
Pr(Y =4|X)=
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Pr(Y =1|X)=a *Pr(Y = 4| X) (4-11)
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Figure 4.21. Likelihood of Selection of a Safer Alternative as a Function of Composite

Score
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As figure 4.21 reveals, the likelihood of selecting alternatives with negative evaluation on
the safety dimension (Safety) decreases with an increase of strength of safety climate(Strength —
represented by the composite score). Moreover, the likelihood for the alternative with the lower
evaluation on “Safety” is lower than the likelihood for the one with the higher (still negative)
evaluation.

As for the alternatives with positive evaluation on Safety: the alternative “Report without
Details” had likelihood higher than the alternative “Report with Details” (which had higher
evaluation on Safety) for a range of Strength of less than 4. When Strength is greater than four,
the alternative with the higher evaluation on Safety has the highest likelihood for being selected.

The fact that for the range of Strength that is less than 4, the alternative “Report without
Details” was more likely to be selected than the safer alternative, might be explained by the
extensive interest in “Peer-Pressure” during the decision task. It is possible that this interest
reflects a concern with the response of employees to reporting their colleagues, should they
decide to provide details on the case. Eventually though, the likelihood of selecting the
alternative that included reporting details on their colleagues was the highest when safety climate
strength was very high (four or higher).

The change in trend in the likelihood of selecting alternative 3 as a function of Strength
around composite score value of 3 - 3.5 could not be explained, and is require further study.

Of the four hypotheses, a hypothesis D is the only one that presents significant
relationship between strength of safety climate and safety decision-making. The results
suggested that the strength of safety climate (composite score)is a significant predictor of

selecting a safer alternative.
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CHAPTER 5. SUMMARY, CONCLUSIONS, RECOMMENDATION

5.1 Summary

The purpose of this study was to examine the relationship between the strength of safety
climate and the orientation toward safety in decision-making processes and choice (Safety
Decision-Making). In order to study this relationship an experiment was designed and conducted.
The study was conducted in a manufacturing facility in lowa. The study included 111 of the 186
employees in the facility, over the web. Two web-based instruments were used, a safety climate
questionnaire followed by a decision-making simulation.

The following four hypotheses have been employed to analyze this relationship:

Hypothesis A: The seven safety climate categories cannot predict safety oriented
decision-making process

Hypothesis B: The composite safety climate score cannot predict safety oriented
decision-making process

Hypothesis C: The seven safety climate categories cannot predict selection of safer
choice

Hypothesis D: The composite safety climate score cannot predict selection of safer
choice

A multiple regression analysis model was used to test hypothesis A, a simple linear regression
analysis to test hypothesis B, and multinomial regression analyses for hypotheses C and D.

The analysis failed to reject hypothesis A (0> 0.05 for all seven categories); the seven
categories of the safety climate questionnaire was not a significant predictor of safety oriented
information acquisition (denoted by S_SI). Likewise, the composite score of the seven categories

of the safety climate questionnaire were not found to be a significant predictor of safety oriented
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information acquisition ( © > 0.05 for composite score); thus, the analysis failed to reject
hypothesis B
As for predicting a selection of a safer choice: the analysis failed to reject hypothesis C.
The seven categories were not a significant predictor of the selection of a safer choice (0> 0.05
for all seven categories); however, the composite score of safety climate was a significant
predictor of a safer choice (0 =0.019).e.g. hypothesis D was rejected.
Safety climate questionnaire was developed and validated by Factorial Analyses. The 33
questions in the questionnaires were grouped into seven categories, as follows:
e Management Commitment to safety,
e Communication,
e The functionality of organizational Safety,
e Role of Safety Performance,
e Physical working environment,
e Compliance with procedures, and
e competencies
Participants were asked to rank their level of agreement on the 33 statements, on a scale of one
through five, where one represents strongly disagreed, three represents neither agree nor
disagree, and five represents strongly agree.
All seven categories had an average value greater than three (neither agree nor disagree).
The categories that scored highest are competence (£ = 3.9) and communication (& =3.9).
The statements addressing the competence category surveyed the perception that
participants had towards the adequacy of safety training, familiarity of key personnel with safety

procedures, and ease of interpreting safety documents. This perception is highly correlated to
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management practices such as selection, training, and assessment of competence standards (Flin
et al., 2000).

The statements addressing the communication category surveyed participants’ perception
of their organization communication of safety goals/ expectations and performance, and
supervisors’ openness towards participants’ safety concerns. These categories received the
lowest scores among the seven categories, where, safety performance had an average of 3.3 and
management commitment had an average of 3.4.

It is important to note that literature documented patterns of improvement in attitude
toward safety performance when these are perceived benefits to working safely (Zohar & Luria,
2003; Zohar & Erev, 2007).

The statements addressing management commitment surveyed participants’ perception of
the level of commitment that management had towards safety. Despite the low average of the
management commitment category, the statement that specifically addressed management
commitment to safety had an average of four. However, two items in this category scored an
average of below three, and are a source of major concern:

e Work will not begin until we are properly staffed to perform work safely, which

received an average of 2.5; and

e Exemplary safety performance is recognized/awarded, which received an average of

2.9
The low perception on these two statements requires immediate attention by management.
Defiance of safety policies and procedures has been correlated with risk-taking behaviors (Bax et

al., 1998; Hudson et al., 1998; Lee, 1998; McDonald, 1998; Reason et al., 1998).



90

The Decision Mind™ simulator recorded key features of the decision-making process

from each participant:

e The number of items viewed by participants,

e The sequence of the review of information, and

e The final choice selected by each participant.
The value of the four search indices (Pres_SlI), Safety (S_SI), Productivity (Prod_SI), and
Promotion (Prom_SI) have been calculated. These values have been statistically compared to
“one,” utilizing T-test (One represents an average interest in a dimension in comparison to the
interest in other dimensions). Information on the implications of peer pressure on the alternative

gained the highest attention (average Pres_SI = 1.7, p < 0.0001 ). The values of the other indices

were not found to be significantly different than “one” (with respect to a = 0.05).

The decision scenario addressed a situation where the participants are being offered to
take a short-cut from the standard operation procedures. The four alternatives are to:

1) Agree to take the short-cut,

2) Ignore the suggestion to take the short-cut,

3) Report the incident to supervisors without details of the employees involved, and

4) Report the incident to supervisors with details of the employees involved.
Alternative 3, report without details was the most frequently selected alternative (selected by
43.2 % of the participants). Based on the scenario, the selection of alternative three indicates
safety consciousness among the participants. The score on the safety climate questionnaire
foreshadowed the fact that reporting with details (selected by 26.1% of the participants) would
not be the most favorite choice. This is supported by the level of interest in Peer Pressure during

the process of evaluating the alternatives. Further evidence of this choice was earlier indicated in
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the safety climate questionnaire, where participants rated that they will not necessarily report

each other for taking short-cuts (£ = 3.1). Despite, the significant attention to peer pressure, the
high perception of management commitment ( 4 = 4.0) to safety may have significantly

influenced the high response rate for the second safest choice report without detail.

Calculation of estimated probability (likelihood) of selecting alternative indicated that
alternative with negative evaluation on the dimension of safety have a negative likelihood trend,
and when strength of safety climate increases. The trend for alternatives with positive evaluation
was positive, other than a change in trend for alternative 3 (report without details) in higher

strength levels.

5.2 Conclusion

This study established an empirical link between the aggregated measures of the strength
of safety climate and choosing a safer alternative; however, it failed to demonstrate relationship
with the process. This study showed the significant impact that peer pressure has on the level of
safety performance within an organization. The complex relationship between safety climate and
safety decision-making requires further attention from researchers. Additional efforts in studying
the underlying factors that create the relationship between safety climate and decision-making

may establish the link between strength of safety climate and decision-making process.

5.3 Recommendations

Carroll (1998) suggests that, safety climate factors may highlight where system and
physical changes are required within an organization, as well as changes of safety related
behaviors at all hierarchical levels. It is important that further efforts should review the

relationship between safety climate and safety decision-making at all hierarchical levels (CEOs,
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managers, supervisors, and key safety personnel) of the organizations. The findings should be
analyzed for the difference among levels in the hierarchy.

Despite the four and a half decades of studying safety climate, this present study
recognizes that significant advancement is needed in this field. Further studies that incorporate
behavioral observations may bridge the gap in understanding the relationship between safety

climate and safety decision-making with bricks of knowledge.
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APPENDIX A: FACTOR ANALYSIS

1.1 Factor Analysis

Factor Analysis was used to validate the safety climate questionnaire. The purpose of
factor analysis is to discover simple patterns among the variables. In particular, it seeks to
determine if the observed variables can be explained by a smaller number of underlying factors.
More than one factor may exist for a given set of items. This may result from items that fit better
with another factor. In all but one case, all the items fit comfortably on a single factor. These
factors included six preplanned dimensions contained within the questionnaire (management
commitment, communication, functionality of safety, compliance with procedures, physical work
environment, and competence).

The principal component extraction method indicated that each dimension had one factor
with the exception of functionality of safety (An earlier effort at factor analysis attempted to use
maximum likelihood extraction methods. The maximum likelihood results were not appropriate
for the analytical purposes of this paper. This appendix presents the correlation, the Kaiser-
Meyer-Olkin (KMO) statistics, total variations explained by the factor, communalities, and
component factor loadings of the statements in each dimension. The Cronbach’s Alpha values

will later be presented in this section.

1.1.2 Correlations

Tables A.10 to A.23 display the correlations among the items contained in the
dimensions. The correlation is the measurement of the linear relationship of the items (i.e.,

“strength” and “direction”).



Table A.10 Correlation Matrix: Management Commitment to Safety

Concerns

Committed Climate Examples  Properly staff ~ Awarded Stop work addressed
Committed 1.000 0.709 0.417 0.483 0.365 0.342 0.543
Climate 0.709 1.000 0.490 0.524 0.300 0.391 0.544
Examples 0.417 0.490 1.000 0.519 0.345 0.342 0.444
Properly staff 0.483 0.524 0.519 1.000 0.420 0.375 0.578
Awarded 0.365 0.300 0.345 0.420 1.000 0.406 0.485
Stop work 0.342 0.391 0.342 0.375 0.406 1.000 0.471
S(;’;‘:Z?; 0.543 0.544 0.444 0.578 0.485 0.471 1.000

All results p <.001

v6



Table A.11 Correlation Matrix: Communication of Safety Expectations/Goals

Communicated Define goals Receptive Report
Communicated 1.000 0.760 0.451 0.492
Define goals 0.760 1.000 0.380 0.485
Receptive 0.451 0.380 1.000 0.329
Report 0.492 0.485 0.329 1.000

All results p <.001

S6



Table A.12 Correlation Matrix: Functionality of Organizational Safety

Stop Safety Investigated Timely Performance  Rolein  Enforcement Enforcement 2

work 2 available investigation  feedback  promotion
Stop work 2 1.000 0.533 0.296 0.374 0.236 0.100 0.338 0.480
Safety available  0.533 1.000 0.594 0.553 0.090 0.241 0.512 0.522
Investigated 0.296 0.594 1.000 0.694 0.122 0.288 0.446 0.447
Timely 0.374 0.553 0.694 1.000 0.070 0.235 0.438 0.499
investigation
Performance 0.236 0.090 0.122 0.070 1.000 0.226 0.261 0.212
feedback
Role in 0.100 0.241 0.288 0.235 0.226 1.000 0.388 0.367
Promotion
Enforcement 0.338 0.512 0.446 0.438 0.261 0.388 1.000 0.714
Enforcement 2 0.480 0.522 0.447 0.499 0.212 0.367 0.714 1.000

All results p <.232
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Table A.13 Correlation Matrix: Physical Working Environment

Conditions Concerns repaired Tools/equipments are adequate Clean
to perform my job safely
Conditions 1.000 0.492 0.294 0.214
Concerns repaired 0.492 1.000 0.331 0.269
Tools/equipments are adequate to 0.294 0.331 1.000 0.149
perform my job safely
Clean 0.214 0.269 0.149 1.000

All results p <.060

Table A.14 Correlation Matrix: Compliance with Procedures

No shortcuts Report co-workers No shortcuts 2 Not affected Report me
No shortcuts 1.000 0.327 0.455 0.384 0.368
Report co-workers 0.327 1.000 0.134 0.082 0.234
No shortcuts 2 0.455 0.134 1.000 0.470 0.473
not affected 0.384 0.082 0.470 1.000 0.234
Report me 0.368 0.234 0.473 0.234 1.000

All results P <.081

L6



Table A.15 Correlation Matrix: Competence

Knowledge gained Procedure emphasize Familiar Easily understand Co-worker familiar
Knowledge gained 1.000 445 0.292 0.386 0.422
Procedure emphasize 0.445 1.000 0.576 0.469 0.500
Familiar 0.292 0.576 1.000 0.640 0.606
Easily understand 0.386 0.469 0.640 1.000 0.599
Coworker familiar 0.422 0.500 0.606 0.599 1.000

All results p <.001
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1.1.3 Kaiser-Meyer-Olkin (KMO)

The overall KMO statistic predicts whether the data is likely to factor well. This
prediction is based on the correlation and partial correlation of the items. Moreover, the KMO
indicates whether or not the survey can be duplicated in other studies (Table A.16). For example,
the KMO values can make inference to the following question:

Will the items pertaining to a factor produce the same grouping if administered to
another demographic?

KMO values of 0.6 or greater can predict successful replication of a survey instrument in
other studies. Management commitment had the highest KMO value (0.857). And physical work

environment had the lowest KMO value (0.673). Thus, the questionnaire’s generality is valid.

Table A.16 KMO Values for Pre-planned Dimensions 1- 6

Pre-planned Dimension KMO Values
Management commitment to safety 0.875
Communication of safety expectations/goals 0.725
Functionality of organizational safety 0.791
Physical Working Environment 0.673
Compliance with procedures 0.710

Competence 0.802
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1.1.4 Total Variance

Tables A.17 presents the total variance for each of the seven extracted factors. The total
variance explained is the percent of variation in the responses to all the items pertaining to that
factor. For example, the factor management commitment explained a percent variance of 53.4%
among the set of items. This means that the factor of management commitment contains 53.4 %
of the overall meaning of all the items combined. The factor of communication of safety goals
and expectations had the highest value (61.9%). And the factor safety performance had the
lowest value (20.66%). This means that the survey contained between 20 — 70% of the main
areas of interest in this study. The low value of 20.66% may be a concern, but this extracted
factor is only the combination of two items. These items did not fit well under the factor of
functionality of organizational safety. Therefore, these two items were extracted to form a
separate factor, safety performance. Safety performance addressed safety performance feedback

and its role in promotion.

Table A.17 Total % Variance for Extracted Factors 1 to 7

Factors Total Variance Explained (%)
Management commitment to safety 53.403
Communication of safety expectations/goals 61.903
Functionality 60.8
Functionality of Organizational Safety 40.197
Safety Performance 20.663
Physical Working Environment 59.899
Compliance with procedures 47.601

Competence 46.331
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1.1.5 Communalities and Component Loadings

Table A.18 presents the communalities and component loadings for each factor.
Communality is the sum of the squared factor component loadings (for each item). It is also the
variance in a single item accounted for by the factors. Communality is equivalent to the R?, a
statistical parameter used in regression analysis to measure variation in an outcome variable.

For example, the item concerns addressed, had a communality of 64.8%. This indicates
that 64.8% of the meaning of concerns addressed is explained by the factor, management
commitment. The item awarded had a communality of 39.8%. This indicates that only 39.8% of
the item awarded is represented by the factor management commitment. This implies that award
and recognition are least represented by this factor. Communalities should have a value of .1 or
greater. However, the value of .1 is relative to the rest of the values.

The factor component loadings are the correlation coefficients between the variables and
factors. Similar to Pearson’s r, the squared factor loading is the percent of variance in that
variable explained by the factor. The square of the factor component loadings (Table A.18) are
the communalities. The factor component loadings convey the reverse meaning of the
communalities. The component loadings indicate the level of fit (“load”) in a factor. Component
loadings of .4 or greater are considered a well structured factor, relative to the highest value. For
example, the highest factor component loading for management commitment was concerns
addressed = 0.805. The lowest component loading value for management commitment was
award = 0.631. Both of these values were greater than 0.4. This means that all of these items

addressing management commitment fit well together.
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Table A.18 Communalities/Loading Values: Management Commitment to Safety

Communalities Loadings
Concerns addressed 0.648 0.805
Climate 0.624 0.790
Properly staff 0.595 0.771
Committed 0.591 0.769
Examples 0.481 0.694
Stop work 0.401 0.633
Awarded 0.398 0.631

Table A.19 presents the communalities and component loadings for factor

communication of safety expectations/goals. The item communicated had the highest
communality value of 78.3% for this factor. Receptive had the lowest communality value for this
factor, 42.7%. This indicates that management’s receptiveness to employees’ concerns is least
represented by the factor of communication of safety expectations/goals. The component
loadings column in Table A.19 shows that communicated has the strongest loading of 0.885 on

this factor. The item with the weakest loading had a value of 0.654, suggesting that all the items

fit well together.
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Table A.19 Communalities/Loading Values: Communication of Safety

Expectations/Goals

Communalities Loadings
Communicated 0.783 0.885
Define goals 0.742 0.861
Report 0.524 0.724
Receptive 0.427 0.654

Table A.20 presents the communalities and component factor loadings for the pre-planned
dimension, functionality of organizational safety. The item timely investigation had the highest
communality value of 70% for this dimension. Role in promotion had the lowest communality
value of 45.9%. This indicates that safety performance role in promotion was least represented
by these factors. However, from the initial analysis of the data, there were two factors contained
within this pre-planned dimension. Therefore, the statements within this dimension had to be
separated into two factors: functionality of organizational safety, and personnel safety
performance feedback and evaluation. When there are two factors, the sum of the squared values
of each “factor component loading” yields the “communality” value.

A varimax rotation was completed on the component loadings to eliminate discrepancies
(noise) among the items. Discrepancies within the set of items (factor components loadings) are
harder to distinguish (i.e., which item fits the best or the worst with the factor). Therefore, by
performing a varimax rotation, the data can be viewed on a larger scale. Conceptually, this is like
looking through a cylindrical pipe as opposed to looking at the pipe from the side. By so doing,
interpretation of the data is easier, because factor component loadings can be clearly

distinguished (i.e., highest or lowest). Therefore, after the varimax rotation, the component
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loadings indicated that safety performance feedback and its role in promotion address a different
factor. The item performance feedback had a value of 0.801. And the item role in promotion had
a factor component loading value of 0.642. This indicates that these items fit well together on the
factor of safety performance feedback. For the factor functionality of organizational safety, the
item timely investigation had the highest factor component loading, and item enforcement had
the lowest factor component loading of 0.596. This indicates that all the items fit well together in

this single factor.

Table A.20 Communalities/Loading Values: Functionality of Organizational Safety

Communalities  Loadings Component 1 & 2 (After Varimax Rotation)

Timely investigation 0.700 0.836 0.019
Safety available 0.696 0.827 0.112
Investigated 0.655 0.806 0.074
Enforcement 2 0.675 0.668 0.478
Enforcement 0.653 0.596 0.545
Stop work 2 0.388 0.576 0.237
Performance feedback 0.644 -0.055 0.801
Role in promotion 0.459 0.217 0.642

Table A.21 presents the communalities and factor component loadings for the factor
physical working environment. The item concerns repaired had the highest communality value
of 64.6% for this factor. The item clean had the lowest communality value of 27.4% for this
factor. This indicates that keeping the work environment clean and orderly is least represented by

the factor physical working environment. The item concern repaired had the highest factor
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component loading value for this factor, 0.804. The item with the weakest factor component

loading had a value of 0.524, suggesting that all the items fit well together.

Table A.21 Communalities/Loading Values: Physical Working Environment

Communalities Loadings
Concerns repaired 0.646 0.804
Conditions 0.587 0.766
Tools/equipments are adequate to perform my job 0.397 0.630
safely
Clean 0.274 0.524

Table A.22 presents the communalities and factor component loadings for the factor
compliance with procedures. The item No shortcut 2 (my co-worker will not ask me to take
shortcuts) had the highest communality value of 62.8% for this factor. The item report co-
worker had the lowest communality value of 18.8% for this factor. This implies that co-workers
reporting each other’s unsafe behaviors were represented least by the factor compliance with
procedures. The item no shortcut 2 had the highest factor component loading value of 0.793 for
this factor. The item with the weakest factor component loading had a value of 0.435, suggesting

that all the items fit well together.
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Table A.22 Communalities/Loading Values: Compliance with Procedures

Communalities Loadings
No shortcuts 2 0.628 0.793
No shortcuts 0.588 0.767
Report me 0.480 0.693
Not affected 0.431 0.657
Report co-workers 0.189 0.435

Table A.23 presents the communalities and factor component loadings for the factor
competence. The item familiar had the highest communality value of 67.8% for this factor. The
item knowledge gained had the lowest communality value of 39.8% for this factor. This implies
that knowledge gained through training is least represented by the factor competence. The item
familiar had the highest factor component loading value of 0.823 for this factor. The item with
the weakest factor component loading had a value of 0.624, suggesting that all the items fit well

together.

Table A.23 Communalities/Loading Values: Competencies

Communalities Loadings
Familiar 0.678 0.823
Coworker familiar 0.671 0.819
Easily understand 0.659 0.812
Procedure emphasize 0.598 0.773

Knowledge gained 0.389 0.624
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1.1.6 Eigenvalues

The scree plots in Figures A.22, A.23, A.24, A.25, A.26, and A.27 plots the “eigenvalues”
or “extraction sum of squared loadings,” which measure the units of variance (where the total
number of units of variance is equal to the number of items) that are accounted for by each
component. There are as many components as there are items, but only components with
eigenvalues greater than 1 (using the Kaiser-Guttman criterion) are extracted as factors. When a
factor is well-defined by strong correlations among the items, the result is a scree plot that has a
sharp “elbow,” or bend, immediately following the first eigenvalue; this indicates that all the
important information about the set of items is summarized in that single factor. A.22, A.23,
A.24, A.25, A.26, and A.27 show well-defined single factors, as also shown by the
communalities and factor loadings, for each dimension; however, Figure A.24 denotes the
presence of two factors, as the “elbow” is less sharply defined. The principal component
extraction method (PCE) reveals that the last two statements in this dimension do not reside in
the dimension. Table A-3 presents the results of PCE following a rotation. The values predict
that the two statements do fit a new separate dimension. Hence, a seventh category safety

performance was established.
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Figure A.22. Scree Plots: Management Commitment to Safety
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Figure A.23. Scree Plots: Communication of Safety Expectations/Goals
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Figure A.24. Scree Plots: Functionality of Organizational Safety
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Figure A.25. Scree Plots: Physical Working Environment
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Figure A.26. Scree Plots for Factor 5: Compliance with Procedures
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Figure A.27. Scree Plots: Competencies

1.2 Cronbach’s Alpha

Once the factor analysis was completed, a Cronbach’s Alpha was used to ensure internal
consistency of the items in a particular factor. Prior to calculating the average rating for each
dimension, it was necessary to ensure that the items in a group had consistent responses from
each participant. For example, if a participant responded favorably to the first item in a
dimension, then it is assumed that the response rate for that dimension will be high. Similarly, if

a participant responds negatively to the first item in a dimension, it is assumed that the response
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rate for that dimension will be low. Internal consistency for a group of items is important

because the average score of the items is a good representation of the individual responses only if
each item is responded to similarly. To check for internal consistency of the seven dimensions
the statistic Cronbach’s Alpha was used. A Cronbach’s Alpha value of 0.7 or greater is
considered appropriate. The value of 0.7 is relative to the number of questions contained in the
dimension (Garson, 2007). For example, 0.6 is considered high if a category only contains five

or less questions. However, a category that contains ten or more questions is only considered
internally consistent with a value of 0.8 or greater. The Cronbach’s Alpha values for the seven
dimensions are listed in Table 4-15. Values indicated that all seven dimensions had internal

consistency.

Table A.24 Cronbach’s Alpha

Cronbach’s Alpha Number of Items

Management Commitment 0.851 7
Communication 0.780 4
Functionality of Safety 0.853 6
Systems

Safety performance 0.369 2
Physical Environment 0.628 4
Interpersonal Relationship 0.702 5

Competence 0.814 5
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APPENDIX B: SAFETY CLIMATE QUESTIONNAIRE

QUESTIONNAIRE FOR EMPLOYEES

Please rate the following statements about your organization. Your rating should reflect your
opinions and beliefs. Use the following five-point scale in your rating:

1 - Strongly Disagree; 2 — Disagree; 3 - Neither Agree nor Disagree; 4 — Agree; 5 - Strongly Agree

1 Management commitment
Strongly Strongly
to safety Disagree Agree
Managers are committed to safety. 1 2 3 4 5
Safety is given priority over productivity. 1 2 3 4 5
Managers are always examples of
: 1 2 3 4 5
appropriate safety procedures.
Work will not begin until we are properly 1 5 3 4 5
staffed to perform work safely.
Exemplary safety performance is
. 1 2 3 4 5
recognized/awarded.
Employees are authorized to stop work
) . 1 2 3 4 5
process if hazards arise.
Reports of safety concerns are addressed 1 ) 3 4 5
appropriately.
) Communication of safety Strongly Strongly
expectations/goals Disagree Agree
Company safety performance is widely
4 1 2 3 4 5
communicated.
Management clearly defines/emphasize 1 ) 3 4 5
safety performance expectations/goals.
Top management is receptive when
middle management expresses their 1 ) 3 4 5
concerns with maintaining appropriate
safety level.
Supervisors are always receptive to
1 2 3 4 5
reports of safety concerns.
3 The functionality Strongly Strongly
of organizational safety Disagree Agree
Safety personnel are authorized to stop
o 1 2 3 4 5
production in case of a safety concern.
Safety personnel are available in a timely 1 5 3 4 5
manner to address safety concerns.
Accidents are thoroughly investigated 1 2 3 4 5
Accident investigation recommendations
. . . 1 2 3 4 5
are implemented in a timely manner.
I receive safety performance feedback 1 2 3 4 5
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during my employee evaluation.

Personnel safety record play role in

. . 1 5
evaluation for promotion process.
Safety staff enforces safe working 1 5
practices on employees.
Safety staff enforces safe working | 5
practices on managers.
4 Physical Working Strongly Strongly
Environment Disagree Agree
Working conditions (noise, temperature,
lighting, required work posture, etc.) are 1 5
comfortable.
Safety concerns (electrical faults, broken
ladder, spills etc.) are repaired in a timely 1 5
manner.
Tools/equipments are adequate to
. 1 5
perform my job safely.
We are required to keep our work areas 1 5
clean and in order.
5 Compliance with Strongly Strongly
Procedures Disagree Agree
We do not take safety shortcuts at work 1 5
(not following safety procedures).
Supervisors encourage us to report co- | 5
workers who take safety shortcuts.
My co-workers will not ask me to take
1 5
shortcuts.
My relationship with my co-workers will
NOT be affected if I refuse to take safety 1 5
shortcuts
My co-workers will report my behavior if 1 5
I take a safety shortcut
6 Competence Strongly Strongly
Disagree Agree
The knowledge I gained from safety
training helps me to perform my work 1 5
safely.
Policies and procedures strongly
: . : 1 5
emphasize safe working practices.
Supervisors are familiar with safety
requirements specified in the 1 5
policies/procedures.
I can easily understand safety documents 1 5
and their meaning.
My co-workers are familiar with safety
requirements specified in the 1 5

policies/procedures.
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APPENDIX C: DECISION SCENARIO

DECISION SCENARIO - STANDARD OPERATING PROCEDURE

You are employed by a steel manufacturing plant. During day to day routine activities one
Co-workers suggest taking a short cut in implementation for one of the standard operating
procedures. Your decision will have implications in the following dimensions:

1. Peer Pressure from the person making the suggestion;
2. Safety;

3. Productivity; and

4. Promotion

You have the following four alternatives:

1. Ignore: Just ignore the suggestion and continue with work.

Report without details: Disagree with the suggestion and report the event without mentioning

names in the situation.

Agree: Agree with the suggested short cut.

4. Report with details: Disagree with the suggestion and report the event including names and
situation.

[98)

When you are ready, follow the steps below in order to initiate and complete the simulation:

STEP 1: Assign weight to each one of the decision factors on the far right column on a scale of 0
— 10, 0 being not important and 10 being very important.

STEP 2: Click SELECT to view information that relates a decision factor to an alternative
(Decision factors are located on the left column and alternatives on the upper
row). The values at the bottom of the cells are given on a 21-point scale, where -
10 implies that an alternative is evaluated very unfavorably, 0 implies a neutral
position, and 10 implies a very favorable evaluation of the alternative with respect
to the specific decision factor.

STEP 3: Based on the features you’ve selected, choose the best alternative by clicking on the
Final Choice button, at the lowest rubric in this alternative’s column.

STEP 4: Confirm your choice by clicking Final Decision



Please remember to select at least one implication and one decision.

Alternative 1

Just ignore

Alternative 2

Report without Details

Alternative 3

Agree

Alternative 4

Report with details

Dimension 1

Peer Pressure

This alternative will not

establish peer pressure since
the event was not reported.

Reporting without details may
establish slight peer pressure
due to the broadcasting of the
event.

[Agreeing to take short cut
will make you look friendly
and a person that can be
trusted.

Reporting with details will
establish significant peer pressure
and my result in social isolation.

Rating 0

Thus the likelihood of getting
promoted increases.

Rating 6

Rating 0

Rating 10 Rating -5 Rating 10 Rating -10
Dimension 2 [Not reporting might lead Report without details may  |Agreeing to take short cut  |Report with details will have major
taking short cuts a norm and [establish a prevention not only may lead to a safety [impact on reducing the likelihood
Safety may lead to severe safety  |program that will reduce the |event but may cause harm to |of re-occurrences since employees
events. likelihood of re-occurrences. [you. will corrective actions against
them.
Rating -7 Rating 6 Rating -7 Rating 10
Dimension 3 Taking short cuts will Reporting without details will [Taking short cuts will Reporting with details will
prevent slow down of work [potentially slow down prevent slow down of work [potentially slow down productivity
Productivity process and will maintain  [productivity due to the need [process and will maintain  |due to the need to adequately
productivity at high level.  |to adequately follow the productivity at high level.  [follow the standard operation
However, should safety standard operation procedure. [However, should safety procedure.
occur productivity will occur productivity will
completely stop. completely stop.
Rating 7 Rating -3 Rating 7 Rating -5
Dimension 4 [Not reporting will have no  |[Reporting without details will JAgreeing to take short cut  [Reporting with details will put you
impact on promotion. put you in a positive light in [will have no impact on in a strong positive light in the
Promotion the eyes of your supervisor; [promotion. eyes of your supervisor; The

likelihood of getting promoted is
higher than in any other case.

Rating 10

811



119

REFERENCES

Abelson, R. P. & Levi, A. (1985). Decision-Making and decision theory. In The Handbook of
Social Psychology, 1, (Ed.) G. Lindzey, E. Aronson. New York: Random House.

Advisory Committee on Safety of Nuclear Installations (ACSNI) (1993). Organizing for
Safety. Advisory Committee on the Safety of Nuclear Installations. Human
Factors Study Group, Third Report. HSE Books, Suffolk.

Amabile, T. M., Schatzel, E. A., Moneta, G. B., & Kramer, S. J. (2004). Leader Behaviors
and the Work Environment for Creativity: Perceived Leader Support. The
Leadership Quarterly, 15 (1), 679-680.

Andriessen, J. (1978). Safe Behavior and Safety Motivation. Journal of Occupational
Accidents, 1 (1), 363- 373.

Arboleda, A., Morrow, P. C., Crum, M. R., & Shelley II, M. C. (2003). Management
Practices as Antecedents of Safety Culture within the Trucking Industry:
Similarities and Differences by Hierarchical Level. Journal of Safety Research, 34
(2), 189-197.

Armstrong, M. (2006). A Handbook of Management Techniques: A Comprehensive Guide to
Achieving Managerial Excellence and Improved Decision-Making. 3 (Ed.),
London. UK.

Bausell, R. B. (1986). Practical Guide to Conducting Empirical Research. London 7 Harper
Collins.

Bax, E., Steijn, B., & De Witte, M. (1998). Risk management at the shop floor: The
Perception of Formal Rules in High-Risk Work Situations. Journal of
Contingencies and Crisis Management, 6 (4), 177-187.

Beach, L. R. & Mitchell, T. R. (1978). A Contingency Model for the Selection of Decision
Strategies. Academy of Management Review, 3 (3), 439-449.

Berends, J.J. (1996). On the Measurement of Safety Culture (Unpublished Graduation
Report). Eindhoven University of Technology, Eindhoven.

Bettman, J. R., Johnson, E. J., & Payne, J. W. (1990). A Componential Analysis of Cognitive
Effort in Choice. Organizational Behavior and Human Decision Processes, 45
(1), 111-319.


http://www.sciencedirect.com/science/journal/10489843�
http://www.sciencedirect.com/science/journal/10489843�
http://www.sciencedirect.com/science?_ob=PublicationURL&_tockey=%23TOC%236575%232004%23999849998%23484159%23FLA%23&_cdi=6575&_pubType=J&view=c&_auth=y&_acct=C000052423&_version=1&_urlVersion=0&_userid=4250360&md5=4e5589294534da62b490428c1e2863f7�

120

Billings, R. S. & Scherer, L. L. (1988). The Effects of Response Mode and Importance on
Decision-Making Strategies: Judgment Versus Choice. Organizational Behavior
and Human Decision Processes, 41 (11), 1-19.

Blau, P. (1964). Exchange and Power in Social Life. New York: Wiley.

Brown, R. L. & Holmes, H. (1986). The Use of a Factor-Analytic Procedure for Assessing
the Validity of an Employee Safety Climate Model. Accident Analysis and
Prevention, 18 (6), 445—470.

Brehmer, B. (1990). Strategies in Real-time Dynamic Decision-Making. In: Hogarth RM,
editor. Insights in Decision-Making. Chicago, IL: University of Chicago Press;
1990. p. 263-279.

Buchanan, L. & O’Connell, A. (2006). A Brief History of Decision-Making. Harvard
Business Review, 1 (1), 32-41.

Bureau of Labor Statistics, U.S. Department of Labor (2005). The Injuries, Illnesses, and
Fatalities (IIF) program. Retrieved on May 31, 2006, From
http://www.bls.gov/iif/home.htm#tables

Byrom, N. & Corbridge, J. (1997). A tool to Assess Aspects of an Organizations Health &
Safety Climate. Proceedings of International Conference on Safety Culture in the
Energy Industries. University of Aberdeen.

Cabrera, D.D., Isla, R., & Vilela, L.D. (1997). An Evaluation of Safety Climate in Ground
Handling Activities in: Soekkha, H.M. (Ed.), Aviation Safety, Proceedings of the
IASC-97 International Aviation Safety Conference, Netherlands, 27-29 August,
255-268.

Campbell, J. J., Dunnette, M. D., Lawler, E. E., & Weick, K. E. (1970). Managerial
Behavior, Performance, and Effectiveness. New York: McGraw-Hill.

Carr, J. Z., Schmidt, A. M., Ford, K. J., & DeShon, R. P. (2003). Climate Perceptions Matter:
A Meta-Analytic Path Analysis Relating Molar Climate, Cognitive and Affective
States, and Individual Level Work Outcomes. Journal of Applied Psychology, 88
(4), 605-619.

Carroll, J.S. (1998). Safety Culture as an Ongoing Process: Culture Surveys as Opportunities
for Enquiry and Change. Work & Stress, 12 (1), 272-284.

Cheyne, A. J. T., Cox, S., Oliver, A., & Tomas, J. M. (1998). Modeling Safety Climate in the
Prediction of Levels of Safety. Work and Stress, 12 (3), 255-271

Clarke, S. (1999). Perceptions of Organizational Safety: Implications for the Development of
Safety Culture. Journal of Organizational Behavior, 20 (2), 185-198.


http://www.bls.gov/iif/home.htm#tables�

121

Clemen, R.T. (1996). Making Hard Decisions: An Introduction to Decision Analysis. 2™
(Ed.) Duxbury Press, Belmont, CA.

Cohen, J. M. (2002). Measuring Safety Performance in Construction. Occupational Hazards,
64 (6), 41-44.

Cook, J. D., Hepworth, S. J., Wall, T. D., & Warr, P. B. (1993). The Experience of Work: A
Compendium and Review of 249 Measures and Their Use. London7 Academic
Press.

Cooper, D. C. (1995). Measurement of Safety Climate: A Component Analysis. Institute of
Occupational Safety & Health Meeting, Pearson Park Hotel. 1 Feb.

Cooper, M.D. & Philips, R.A. (1994). Validation of a Safety Climate Measure. Paper
presented at the British Psychological Society, Annual Occupational Psychology
Conference, Birmingham, January, 3-5.

Cooper, M. D. & Philips, R. A. (2004). Exploratory Analysis of the Safety Climate and
Safety Behavior Relationship. Journal of Safety Research, 35 (1), 497— 512.

Columbia Accident Investigation Board (CAIB). (2003). Assessment and plan for
Organizational Culture Change at NASA. 1- 41

Coyle, I. R., Sleeman, S. D., & Adams, N. (1995). Safety Climate. Journal of Safety
Research, 26 (4), 247-254.

Cox, S. & Cox, T. (1991). The Structure of Employee Attitudes to Safety: An European
Example. Work and Stress, 5 (2), 93-106.

Cox, S. & Flin, R. Safety culture. (1998). Philosophers’ stone or man of straw? Work and
Stress, 12 (3), 189-201.

Dedobbeleer, N. & Beland, F. (1991). A Safety Climate Measure for Construction Sites.
Journal of Safety Research, 22 (2), 97-103.

Dedobbeleer, N. & Beland, F. (1998). Is Risk Perception One of the Dimensions of Safety
Climate? In: Feyer, A., Williamson, A. (Ed.), Occupational Injury: Risk
Prevention and Intervention. Taylor & Francis, London, 73-81.

Deloy, D. M. (1994). Managing Safety in the Workplace: An Attribution Theory Analysis
and Model. Journal of Safety Research, 25 (1), 3-17. 1994.

Dejoy, D. M. (2005). Behavior Change vs. Culture Change: Divergent Approaches to
Managing Workplace Safety. Safety Science, 43 (2), 105-129.



122

Deloy, D. M., Schafferb B. S., Wilson, M.G., Vandenberg, R. J, & Butts, M. M. (2004).
Creating safer workplaces: assessing the determinants and role of safety climate.
Journal of Safety Research, 35 (1), 81— 90.

Diaz, R. 1. & Cabrera, D. D. (1997). Safety Climate and Attitude as Evaluation Measures of
Organizational Safety. Accident Analysis and Prevention, 29 (5), 643— 650.

Edwards, W. (1954). The Theory of Decision-Making. Psychology Bulletin, 51 (4), 380-417.

Einhorn, H. J., & Hogarth, R. M. (1981). Behavioral Decision Theory: Processes of
Judgment and Choice. Annual Review Psychology, 32 (1), 53-88.

Eisenhardt, K. M. (1989). Making Fast Strategic Decisions in High Velocity Environments.
Academy Management Journal, 32 (3), 543-576.

Eyssen, G., Hoffmann, J., & Spengler, R. (1980). Managers’ Attitudes and the Occurrence of
Accidents in a Telephone Company. Journal of Occupational Accidents, 2 (44),
291- 304.

Falbruch, B. & Wilpert, B. (1999). System safety: An Emerging Field for I/O Psychology. In:
Cooper, C., Robertson, 1. (Ed.), International Review of Industrial and
Organizational Psychology. Wiley, Chichester.

Festinger, L. (1957). A Theory of Cognitive Dissonance. Stanford University Press. Stanford,
California.

Fleishman, E. A. (1953). Leadership Climate, Human Relations Training, and Supervisory
Behavior. Personnel Psychology, 6 (2), 205-222.

Flin, R. & O’Connor, P. (2000). Crew Resource Management on Offshore Oil Platforms. In:
Salas, E., Bowers, C., Edens, E. (Ed.), Applying Resource Management. LEA,
New Jersey.

Flin, R., Mearns, K., O’Connor, P., & Bryden, R. (2000). Measuring Safety Climate:
Identifying the Common Features. Safety Science, 34 (1), 177-192.

Fong, G. T., Krantz, D. H., & Nisbett, R. E. (1986). The Effects of Statistical Training on
Thinking about Everyday problems. Cognitive Psychology, 18 (13), 253-292.

Ford, J. K., Schmitt, N., Schechtman, S. L., Hults, B. M., & Doherty, M. L. (1989). Process
Tracing Methods: Contributions, Problems, and Neglected Research Questions.
Organizational Behavior and Human Decision Processes, 43 (1), 75-117.

Garavan, T. N. & O’Brien, F. (2001). An Investigation into the Relationship Between Safety
Climate and Safety Behaviors in Irish Organizations. Irish Journal of
Management, 22 (1), 141- 170.



123

Garson, D. G. (2007). Reliability Analysis. Retrieved on August 13, 2007, From
http://www?2.chass.ncsu.edu/garson/pa765/reliab.htm

Geller, E. S. (1994). Ten Principles for Achieving a Total Safety Culture. Professional
Safety, 39 (9), 18-24.

Geller, E.S. (1996). The Psychology of Safety. Randor, Pennsylvania: Chilton Book Co.

Gettys, C. F., Pliske, R. M., Manning, C., & Casey, J. T. (1987). An Evaluation of Human
Act Generation Performance. Organizational Behavior and Human Decision
Processes, 39 (1), 23-51.

Gigerenzer, G, Hell, W., & Blank, H. (1988). Presentation and Content: The Use of Base
Rates as a Continuous Variable. Journal of Experimental Psychology: Human
Perception and Performance, 14 (3), 513-525.

Gilliland, S. W., Wood, W. L., & Schmitt, N. (1994). The Effects of Alternative Labels on
Decision Behavior: The Case of Corporate Sited Selection Decisions.
Organizational Behavior and Human Decision Processes, 58 (3), 406-427

Ginossar, Z. & Trope, Y. (1987). Problem Solving in Judgment Under Uncertainty. Journal
of Personality and Social Psychology, 52 (3), 464-74.

.Glennon, D.P. (1982a). Measuring Organizational Safety Climate. Australian Safety News
January/February, 23-28.

Glendon, A. 1., & Litherland, D. K. (2001). Safety Climate Factors, Group Differences and
Safety Behavior in Road Construction. Safety Science, 39 (3), 157-188.

Glendon, A. I. & Stanton, N. (2000). Perspectives on Safety Culture. Safety Science, 34 (1-
3), 193-214.

Glennon, D.P. (1982b). Safety Climate in Organizations. Proceedings of the 19th Annual
Conference of the Ergonomics Society of Australia and New Zealand, 17-31.

Guldenmund, F.W. (2000). The Nature of Safety Culture: A Review of Theory and Research.
Safety Science, 34 (1-3), 215-257.

Hambrick, D. C. & Mason, P. (1984). Upper Echelons: The Organization as a Reflection of
its Top Managers. Academy of Management Journal, 9 (2), 193-206.

Havold, J. 1. (2005). Safety-culture in a Norwegian shipping company. Journal of Safety
Research, 36 (5), 441—458.

Heinrich, H. (1959). Industrial Accident Prevention, 4th Edition. McGraw Hill, London.


http://www2.chass.ncsu.edu/garson/pa765/reliab.htm�

124

Henrion, M., Fischer, G. W., & Mullin, T. (1993). Divide and conquer? Effects of
Decomposition on the Accuracy and Calibration of Subjective Probability
Distributions. Organizational Behavior and Human Decision Processes, 5 (2),
207-2217.

Helmreich, R. & Merritt, A. (1998). Culture at Work in Aviation and Medicine. Ashgate,
Aldershot.

Hertwig, R. & Ortmann, A. (2001). Experimental Practices in Economics: A Methodological
Challenge for psychologists? Behavioral and Brain Sciences, 24 (3), 383

Hey, H. D. & Paradiso, M. (2006). Preferences Over Temporal Frames In Dynamic Decision
Problems: An Experimental Investigation. Manchester School, 74 (2), 123-137.

Hinson, J. M., Jameson, T. L., & Whitney, P. (2003). Impulsive Decision-Making and
Working Memory. Journal of Experimental Psychology: Learning, Memory and
Cognition, 29 (2), 298-299.

Hofmann, D. A. & Stetzer, A. (1996). A Cross-Level Investigation of Factors Influencing
Unsafe Behaviors and Accidents. Personnel Psychology, 49 (2), 307— 339.

Hough, J. R. & Ogilvie, D. (2005) An Empirical Test of Cognitive Style and Strategic
Decision Outcomes. Journal of Management Studies, 42 (2), 417-448.

Hudson, P., Van der Graaf, G., & Verschuur, W. (1998). Perceptions of Procedures by
Operators and Supervisors. In: Proceedings of the Fourth HSE in Oil and Gas
Exploration and Production Conference.

Jensen, M. C. & Meckling, W. H. (1976). Theory of the Firm: Managerial Behavior, Agency
Costs and Ownership Structure. Journal of Financial Economics, 3 (4), 305-360.

Jonas, E., Graupmann, V., & Frey, D. (2006). The Influence of Mood on the Search for
Supporting Versus Conflicting Information: Dissonance Reduction as a Means of
Mood Regulation? Personality & Social Psychology Bulletin, 32 (1), 3- 13.

Jordan, T. & Lundin, T.. (2002). Perceiving, Interpreting and Handling Workplace Conflicts
Identifying the Potential for Development. Department of Work Science.
Goteborg University. 7-8

Keeney, R. L. (1982). Decision Analysis: An Overview. Operations Research, 30 (5), 803-
838.

Keller, L. R., & Ho, J. L. (1988). Decision Problem Structuring: Generating Options. |IEEE
Transaction on Systems Man and Cybernetics, 18 (5), 715-28.



125

Keren, N., Freeman S. A., & Schwab C. V. (2006). “Does SH&E Education in High Education
Institutes Lead to a Change in Cognitive Patterns among Graduates?” Proceeding of
the Annual American Society of Safety Engineers conference.

Kirkwood, C. W. (1997). Strategic Decision-Making: Multi-objective Decision Analysis with
Spreadsheets. Duxbury Press, Belmont, CA.

Klayman, J. (1988). Cue Discovery in Probabilistic Environments: Uncertainty and
Experimentation. Journal of Experimental Psychology: Learning Memory Cognitive,
14 (2), 317-330.

Krispin, J. & Hantula, D.A. (1996). A Meta-analysis of Behavioral Safety Interventions in
Organizations. Paper presented at the Eastern Academy of Management Annual
Meeting, Philadelphia.

Kruglanski, A. W. (1989). Lay Epistemics and Human Knowledge: Cognitive
and Motivational Bases. New York: Plenum Press.

Kutner, Nachtsheim, Neter, & Li (2005). Applied Linear Statistical Models (5"
Ed.), Boston: McGraw-Hill Irwin.

Larrick, R. P., Morgan, J. N., & Nisbett, R. E. (1990). Teaching the Use of Cost-Benefit
Reasoning in Everyday life. Psychological Science, 1 (6), 362-370.

Latham, Gary P. (2006). Work Motivation: History, Theory, Research, and Practice. Sage
Publications Inc., 15.

Lee, T. R. (1996). Perceptions, Attitudes and Behavior: The Vital Elements of a Safety
Culture. Health and Safety October, 1-15.

Lee, T. & Harrison, K. (2000). Assessing Safety Culture in Nuclear Power Stations.
Safety Science, 34 (1-3), 61-97.

Lingard, H. & Rowlinson, S. (1997). Behavior-based Safety Management in Hong Kong’s
Construction Industry. Journal of Safety Research, 28 (4), 243-256.

Linstone, H. A., Turoff, M., & Helmer, O. (2002). The Delphi Method Techniques and
Applications. Retrived on April 25, 2007, From
http://www.is.njit.edu/pubs/delphibook/ch1.html

Lusk, C. M. & Hammond, K. R. (1991). Judgment in a Dynamic Task: Microburst
Forecasting. Journal of Behavioral Decision-Making, 4 (1), 5-73.

Luthans, F. & Kreitner, R. (1985). Organizational Behavior Modification and Beyond.
Glenview, IL: Scott, Foresman.


http://www.is.njit.edu/pubs/delphibook/ch1.html�

126

MacCrimmon, K. R., & Wehrung, D. A. (1990). Characteristics of Risk Taking Executives.
Management Science, 36 (4), 422-435.

MacGregor, D., Lichtenstein, S., & Slovic, P. (1988). Structuring Knowledge Retrieval: An
Analysis of Decomposed Quantitative Judgments. Organizational Behavior and
Human Decision Processes, 42 (3), 303-323.

Magat, W. A., Viscusi, W. K., & J. Huber. (1996). A Reference Lottery Metric for Valuing
Health. Management Science, 42 (8), 1118-1130.

Maoz, Z. (1997). Decision Stress, Individual Choice and Policy Outcomes: The Arab-Israeli
Conflict. In Decision-Making on War and Peace: The Cognitive-Rational Debate,
(Ed.), Nehemia Geva and Alex Mintz. Boulder, CO: Lynne Rienner.

March, J. G. (1978). Bounded Rationality, Ambiguity, and the Engineering of Choice.Bell
Journal of Economics, 9 (2), 587-608.

Maule, J. A. & Svenson, O., (1993). Theoretical and Empirical Approaches to Behavioral
Decision-Making and Their Relation to Time Constraints. In Time Pressure and
Stress in Human Judgment and Decision-Making, (Ed.), Ola Svenson and A. John
Maule. New York: Plenum Press.

McDonald, N. (1998). Human Factors and Aircraft Dispatch and Maintenance Safety.
Nouvelle Revue D’Aeronautique et D’Astronautique, 1247(2), 143-146.

Mearns, K., Flin, R., Fleming, M., & Gordon, R. (1997). Human and Organizational Factors
in Offshore Safety. Report (OTH 543). Offshore Safety Division. HSE Books,
Suffolk.

Mearns, K., Whitaker, S. M., & Flin, R. (2001). Benchmarking Safety Climate in Hazardous
Environments: A Longitudinal, Interorganizational Approach. Risk Analysis, 21
(4), 771-786.

Mellers, B. A., Schwartz, A., & Cooke, A. D. J. (1998). Judgment and Decision-Making.
Annual Review of Psychology, 49 (1), 447-477.

Messick, S. (1976). Personality Consistencies in Cognition and Creativity. In Messick, S.
(Ed.), Individuality in Learning. San Francisco, CA: Jossey Bass, 4-22.

Michael, J. H., Evans, D. D., Jansen, K. J., & Haight, J. M. (2005). Management
Commitment to Safety as Organizational Support: Relationships with Non-Safety
Outcomes in Wood Manufacturing Employees. Journal of Safety Research, 36
(2), 171-179.

Miller, J. G., (1960). Information input overload and psycholpathology. American Journal of
Psychiatry, 116 (1), 695-704.


http://www.questia.com/PM.qst?a=o&se=gglsc&d=5001362787�

127

Miller, K. I. & Monge, P. R. (1986). Participation, Satisfaction, and Productivity: A Meta-
Analytic Review. Academy of Management Journal, 29 (4), 727-753.

Mintz, A. (1993). The Decision to Attack Iraq: A Non-compensatory Theory of Decision-
Making. Journal of Conflict Resolution, 37(4), 595-618.

Mintz, A., (2004). Foreign Policy Decision-Making in Familiar and Unfamiliar Settings: And
Experimental Study of High Ranking Military Officers. Journal of Conflict
Resolution, 48 (1), 91-104.

Mintz, A. & Geva, N. (1997). The Polytheistic Theory of Foreign Policy Decision-Making,
In Decision-Making on War and Peace: The Cognitive Rational Debate, edited by
N. Geva and A. Mintz, Boulder CO: Lynne Rienner.

Mintz, A., Geva, N., Redd, S. B., & Carnes A. A. (1997). The Effect of Dynamic and Static
Choice Sets on Political Decision-Making: An Analysis Using the Decision Board
Platform. American Political Science Review, 91 (3), 553-566.

Morgan, M. G. & Henrion, M. (1990). Uncertainty: A Guide to Dealing with Uncertainty in
Quantitative Risk and Policy Analysis. CambridgeUniversity Press, Cambridge,
England.

Nabi, R. (2003). Exploring the Framing Effects of Emotion: Do Discrete Emotions
Differentially Influence Information Accessibility, Information Seeking, and
Policy Preference? Communication Research, 30 (2),24.

National Safety Council (1999) Injury Facts, Itasca, IL: National Safety Council.

Neal, A., Griffin, M. A., & Hart, P. M. (2000). The Impact of Organizational Climate on
Safety Climate and Individual Behavior. Safety Science, 34 (1-3), 99— 109.

Niskanen, T. (1994). Safety Climate in the Road Administration. Safety Science, 17 (4), 237-
255.

Olive, C., O’Connor, T.M., & Mannan, M. S. (2006). Relationship of Safety Culture and
Process Safety. Journal of Hazards Materials, 130 (1), 133-140.

Ostroft, C., Kinicki, A. J., & Tamkins, M. M. (2003). Organizational Culture and Climate. In
W.C. Borman, D. R. Ilgen, & R. J. Klimoski (Ed.), Handbood of psychology:
Industrial and Organizational psychology, 12, 565-593.

Ostrom, L., Wilhelmsen, C., & Kaplan, B. (1993). Assessing Safety Culture. Nuclear Safety,
34 (2), 163-172.

O’Toole, M. (2002). The Relationship Between Employees’ Perceptions of Safety and
Organizational Culture. Journal of Safety Research, 33 (2), 231— 243.



128

Ozel, F. (2001). Time Pressure and Stress as a Factor During Emergency Egress. Safety
Science, 38 (2), 95-107.

Payne, J.W., Bettman, J.R., & Johnson, E.M. (1988). The Adaptive Strategy Selection in
Decision-Making. Journal of Experimental Psychology: Learning, Memory, and
Cognitive, 14 (33), 534-552.

Payne, J.W., Bettman, J.R., & Johnson, E.M. (1992). Behavioral Decision Research: A
Constructive Processing Perspective. Annual Review Psychology, 43 (1), 534-552.

Payne, J.W., Bettman, J.R., & Johnson, E.M. (1993). The Adaptive Decision-Maker.
Cambridge: Cambridge University Press.

Payne, S. C., Bergman, M. E., Henning, J. B., & Stufft, C. (2006). Safety Climate and
Decision-Making. The Preliminary Program for 2006 Spring National Meeting.

Pratt, J. W., Raiffa, H., & Schlaifer, R. (1964). The Foundation of Decision Under
Uncertainty: An Elementary Exposition. Journal of American Statistic
Association, 59 (309), 353-375.

Prussia, G. E., Brown, K. A., & Willis, G. P. (2003). Mental Models of Safety: Do Managers
and Employees See Eye to Eye? Journal of Safety Research, 34 (2), 143— 156.

Rahn, W. M., Aldrich, J. H., & Borgida, E. (1994). Individual and Contextual Variations in
Political Candidate Appraisal. American Political Science Review, 88 (1), 193-
199.

Ravinder, H. V., Kleinmuntz, D. N., & Dyer, J. S. (1988). The Reliability of Subjective
Probabilities Obtained Through Decomposition. Management Science, 34 (2),
186-199.

Reason, J. (1997). Managing the Risks of Organizational Accidents. Ashgate, Aldershot.

Reason, J., Parker, D., & Lawton, R. (1998). Organizational Controls and Safety: The
Varieties of Rule-related Behavior. Journal of Occupational and Organizational
Psychology, 71 (4), 289-304.

Rothman, A. J. & Salovey, P. (1997). Shaping Perceptions to Motivate Healthy Behavior:
The Role of Message Framing. Psychological Bulletin, 121 (1), 1-19

Russo, J. E. (1977). The Value of Unit Price Information. Journal of Market Research, 14
(12), 193-201.

Sadler-Smith, E. (1998). Cognitive Style: Some Human Resource Implications for Managers.
The International Journal of Human Resource Management, 9 (1), 185-202.



129

Safety Research Unit (1993). The Contribution of Attitudinal and Management Factors to
Risk in the Chemical Industry (Final Report to the Health and Safety Executive).
Psychology Department University of Surrey, Guilford.

Sage, A. P. (1990). Human Judgment and Decision Rules. Human Information Processing.
George Mason University, Fairfax, VA. USA.

Schneider, B. (2000). The Psychological Life of Organizations. In N. M. Ashkanasy, C. P.
M. Wilderom, & M. F. Peterson (Ed.), Handbook of Organizational Culture and
Climate (p. xvii—xxi). Thousand Oaks, CA: Sag.

Schneider, B. & Bowen, D. E. (1993). The Service Organization: Human Resource
Management is Crucial. Organizational Dynamics, 21 (4), 39-52.

Schneider, B., & Bowen, D. E., Ehrhart, M. E., & Holcombe, K. M. (2000). The Climate for
Service: Evolution of a Construct. In N. M. Ashkanasy, C. Wilderom, & M. F.
Peterson (Ed.), Handbook of Organizational Cultural and Climate, 21-36.
Thousand Oaks, CA: Sage.

Schoemaker, P. J. H. (1980). Experiment on Decision Under Risk: The Expected Utility
Hypothesis. Nijhoff, Boston, Massachusetts.

Schoemaker, P. J. H. (1990). Are Risk Attitudes Related Across Domains and Response
Modes? Management Science, 36 (12), 1451-463.

Seo, D.C., Torabi, M. R., Blair, E. H., & Ellis, N. T. (2004). A Cross Validation of Safety
Climate Scale using Confirmatory Factor Analytic Approach. Journal of Safety
Research, 35 (4), 427 445.

Shafir, E., Simonson, I., & Tversky, A. (1993). Reason-Base Choice. Cognition, 49 (1), 11-
36.

Shanteau, J. (1988). Psychological Characteristics and Strategies of Expert Decision Makers.
ACTA Psychologica, 68 (1-3), 203-215

Sharps, M. J. & Martin, S. S. (2002). “Mindless” Decision-Making as a Failure of Contextual
Reasoning. The Journal of Psychology, 136 (3), 272.

Sheron, B.W., Shotkin, L.M., & Baratta, A.J. (1993). The U.S. Nuclear Regulatory
Commission Thermal-Hydraulic Research Program: Maintaining Expertise in a
Changing Environment. Nuclear Safety, 34 (2), 172-179.

Silva, S., Lima, M. L., & Baptista, C. (2004). OSCI: An Organizational and Safety Climate
Inventory. Safety Science, 42 (3), 205-220.



130

Simard, M. & Marchand, A. (1995). A Multi-level Analysis of Organizational Factors
Related to the Taking of Safety Initiatives by Workgroups. Safety Science, 21 (2),
113-129.

Simon, H. A. (1955). A behavioral Model of Rational Choice. Quarterly Journal of
Economics, 69 (1), 99-118.

Simon, H. A. (1978). Rationality as Process and as Product of Thought. American Economic
Review, 68 (2), 1-16.

Simon, H. A. (1979). Rational Decision-Making in Business Organizations. The American
Economic Review, 69 (4), 493.

Simonson, 1. (1989). Choice Based on Reasons: The Case of Attraction and Compromise
Effects. Journal of Consumer Research, 16 (2), 158-74.

Skinner, B.F. (1974). About Behaviorism. New York, NY: Vintage.

Slovic, P., Griffin, D., & Tversky, A. (1990). Compatibility Effects in Judgment and Choice.
In R.M. Hogarth (Ed.), Insights in Decision-Making: A Tribute to Hillel J.
Einhorn (p. 5-27). Chicago: University of Chicago. Edited and Condensed in T.
Gilovich, D. Griffin, & D. Kahneman (Eds.), Heuristics and Biases: The
Psychology of Intuitive Judgment (p. 217-229). New York: Cambridge University
Press, 2002.

Slovic, P., Lichtenstein, S., & Fischhoff, B. (1988). Decision-Making. In Stevens’ Handbook
of Experimental Psychology 2: Learning and Cognition, (Ed.), R. D. Atkinson, R.
J. Herrnstein, G. Lindzey, R. D. Luce, p. 673-738. New York: Wiley.

Smith, G. S., Huang, Y. H., Ho, M., & Chen, P. Y. (2006). The Relationship Between Safety
Climate and Injury Rates Across Industries: The need to adjust for Injury
Hazards. Accident; analysis and prevention, 38 (3), 556-562.

Stajkovic, A.D. & Luthans, F. (1997). A Meta-analysis of the Effects of Organizational
Behavior Modification on Task Performance, 1975-95. Academy of Management
Journal, 40 (5), 1122-1149.

Steers, R. M. (1988). Introduction to Organizational Behavior, 3 (Ed.). Glenview, IL: Scott,
Foresman.

Stevenson, M. K., Busemeyer, J. R., & Naylor, J. C. (1990). Judgment and Decision-Making
Theory. In Handbook of Industrial and Organizational Psychology, (Ed.) M. D.
Dunnette, L. M. Hough, 1, 283-374. Palo Alto: Consulting Psychologists Press.
2" (Ed.).



131

Strickoff, R. S. (2000). Safety Performance Measurement: Identifying Prospective Indicators
with High Validity. Professional Safety, 45 (1), 36-39.

Stone, D. & Schkade, D. (1991). Numeric and Linguistic Information Representation in
Multi-attribute Choice. Organizational Behavior and Human Decision Processes,
49 (1), 42-59.

Stubbart, C. I. (1989). Managerial Cognition: A Missing Link in Strategic Management
Research. Journal of Management Studies, 26 (4), 325-47.

Suedfeld, P. Wallace, M. D., & Thachuk, K. L. (1993). Changes in Integrative Complexity
among Middle East Leaders during the Persian Gulf Crisis. Journal of Social
Issues, 49 (4), 183-199.

Tetlock, P. E. (1985). Accountability: The Neglected Social Context of Judgment and
Choice. Research in Organizational Behavior, 7 (1), 297-332.

Tetlock, P. E. (1992). The Impact of Accountability on Judgement and Choice: Toward a
Social Contingency Model. In Advances in Experimental Social Psychology,
(Ed.) Mark P. Zanna. San Diego, CA: Accademic Press.

Thompson, R., Hilton, T., & Witt, A. (1998). Where the Rubber Meets the Shop Floor: A
Confirmatory Model of management influence on workplace safety. Journal of
Safety Research, 29 (1), 15-24.

Tversky, A. & Kahneman, D. (1986). Rational Choice and the Framing of Decisions. Journal
of Business, 59 (4), 251-278.

Tversky, A., Sattath, S., & Slovic, P. (1988). Contingent Weighting in Judgment and Choice.
Psychological Review, 95 (3), 371-384.

Varonen, U. & Mattila, M. (2000). The Safety Climate and its Relationship to Safety
Practices, Safety of the Work Environment and Occupational Accidents in Eight
Wood-Processing Companies. Accident Analysis and Prevention, 21 (6), 761—
769.

Viscusi, W. K., Magat, W. A., & Huber, J. (1986). Informational Regulation of Consumer
Health Risks: An Empirical Evaluation of Hazard Warnings. Rand Journal of
Economic, 17 (3), 351-165.

Vredenburgh, A. G. (2002). Organizational safety: Which Management Practices are Most
Effective in Reducing Employee Injury Rates? Journal of Safety Research, 33 (2),
259-276.



132

Wallace, J. C., Popp, E., & Mondore, S. (2006). Safety Climate as a Mediator Between
Foundatin Climates and Occupational Accidents: A Group-Level Investigation.
Journal of Applied Psychology, 91 (3), 681-688.

Walsh, J. P. (1995). Managerial and Organizational Cognition: Notes from a Trip Down
Memory Lane. Organization Science, 6 (3), 280-321.

Williamson, A., Feyer, A., Cairns, D., & Biancotti, D. (1997). The Development of a
Measure of Safety Climate: The Role of Safety Perceptions and Attitudes. Safety
Science, 25 (1), 15-27.

Witkin, H. A., Moore, C. A., Goodenough, D. R., Cox, P. W. (1977). Field-Dependent and
Field-Independent Cognitive Styles and Their Educational Implications, 47 (1), 1-
64.

Zohar, D. (1980). Safety climate in industrial organizations: Theoretical and Applied
Implications. Journal of Applied Psychology, 65 (1), 96-102.

Zohar, D. (2000). A Group-Level Model of Safety Climate: Testing the Effect of Group
Climate on Micro accidents in Manufacturing Jobs. Journal of Applied
Psychology, 85 (4), 587-596.

Zohar, D. (2002). Modifying Supervisory Practices to Improve Subunit Safety: A
Leadership-Base Intervention Model. Journal of Applied Psychology, 87 (1), 587—
596.

Zohar, D. & Luria, G. (2003). The Use of Supervisory Practices as Leverage to Improve
Safety Behavior: A Cross-level Intervention Model. Submitted to NOIRS-2003:
Intervention Evaluation Contest.

Zohar, D. & Luria, G. (2004). Climate as a Social-Cognitive Construction of Supervisory
Safety Practices: Scripts as Proxy of Behavior Patterns. Journal of Applied
Psychology, 89 (2), 322-333.

Zohar, D. & Luria, G. (2005). A Multilevel Model of Safety Climate: Cross-Level
Relationships Between Organization and Group-Level Climates’, Journal of
Applied Psychology, 90 (4), 616-628.

Zohar, D. & Erev, 1. (2007). On the Difficulty of Promoting Workers’ Safety Behavior:
Overcoming the Underweighting of Routine Risks. International Journal of Risk
Assessment and Management, 7 (2), 122-136.



133

ACKNOWLEDGEMENTS

The research project entitled “The Effects of a Safety Climate on Safety Decision-
Making,” was a study based at the Department of Agricultural and Biosystems Engineering,
Iowa State University, lowa, United States of America. There are several whom I would like to
thank who have made education advancement and this work possible. I want to thank the Lord
for His endless grace and support on my behalf. My family has been a tremendous support for
the duration of this work. My wife, Enkhtaivan and my daughter Sanah have supplied me with
energy that sustained me through many hours of study and research.

I give thanks to Dr. Nir Keren, who served as my major professor and funded my study. I
am thankful for his encouragement and challenge to reach my full potential. My many thanks are
extended to Dr. Freeman for serving on my committee. Most importantly, I am grateful that he
saw my potential as a graduate student and gave me guidance in completing my education. [ am
grateful for Dr. Paula Morrow for her willing to serve as one of my committee members. I
appreciate her honest comments, encouragement, and support.

My appreciation and thanks are extended to following individuals who helped me along
the way: Man-Yu Yum, Dr. Mack Shelley, Dr. James Wright, and Dr. Anthony Stevens. Their
guidance, support, advice and love for education provided inspiration and guidance for me to
improve and excel at my educational pursue.

Last, would like to thank all my fellow colleagues and fellow graduate students, Carlos
Samuel, Dennis Kuan, Lequetia Lancar, and Steven Nagel. I am thankful for the wonderful

social network that created an enjoyable working environment.



	2007
	The effects of a safety climate on safety decision-making
	Troy Ricardo Mills
	Recommended Citation


	LIST OF TABLES
	LIST OF FIGURES
	ABSTRACT
	CHAPTER 1. INTRODUCTION
	1.1 Background 
	1.2 Safety Climate
	1.3 Decision-Making
	1.4 Problem
	1.5 Structure of this Study

	CHAPTER 2. LITERATURE REVIEW
	2.1 Introduction
	2.2 Inconsistencies in Defining Safety Climates
	2.3 Safety Climate Assessment Approach
	2.4 Challenges to the Assessment Approaches to Safety Climate
	2.5 Universal Criteria and Dimensions for Safety Climate Assessment Methodology
	2.5.1 Management Commitment 
	2.5.2 Functionality of Organizational Safety System
	2.5.3 Work Pressure
	2.5.4 Competence
	2.5.5 Policies and Procedures

	2.6 Assessment Methodology
	2.7 Decision-making
	2.7.1 Behavioral Decision-Making 
	2.7.1.1 The Constructive Nature of Preferences and Beliefs
	2.7.1.2 Application of Behavioral Decision Research (BDR)

	2.7.2 Cognitive Style
	2.7.3 Process Characteristics of Decision-Making
	2.7.4 Strategy Selection
	2.7.4.1 Effect of Strategy Selection on Choice


	CHAPTER 3. METHODOLOGY
	3.1 Introduction
	3.2 Instruments
	3.2.1 Safety Climate Survey
	3.2.2 Decision-Making Simulation
	3.2.2.1 Decision Scenario
	3.2.2.2 Search Indices

	3.3 Hypotheses.
	3.4 Analysis
	3.4.1 Independent Variables
	3.4.2 Dependent Variables
	3.4.3 Predictive Models

	3.5 Participants

	CHAPTER 4. RESULTS AND DISCUSSIONS
	4.1 Introduction
	4.2 Safety Climate Survey
	4.3 Decision-Making Search Indices (SI) and Choice
	4.3.1 Search Indices (SI)
	4.3.2 Choice

	4.4 Multiple Regression Analysis to Test Hypothesis A
	4.5 Simple Linear Regression Analysis to Test Hypothesis B
	4.6 Multinomial Regression Analysis to Test Hypothesis C
	4.7 Multinomial Regression Analysis to Test Hypothesis D
	4.8 Likelihood of Selecting a Choice as a Function of Composite Score

	CHAPTER 5. SUMMARY, CONCLUSIONS, RECOMMENDATION 
	5.1 Summary
	5.2 Conclusion
	5.3 Recommendations

	APPENDIX A: FACTOR ANALYSIS
	1.1 Factor Analysis
	1.1.2 Correlations
	1.1.3 Kaiser-Meyer-Olkin (KMO) 
	1.1.4 Total Variance 
	1.1.5 Communalities and Component Loadings
	1.1.6 Eigenvalues

	1.2 Cronbach’s Alpha 

	APPENDIX B: SAFETY CLIMATE QUESTIONNAIRE
	APPENDIX C: DECISION SCENARIO
	REFERENCES
	ACKNOWLEDGEMENTS

