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General Introduction  

 

 

 

 If occupational safety has substantially improved over the last 100 years (Hofmann, 

Burke & Zohar, 2017), it still remains a major concern for companies targeting to reduce the 

number of accidents to zero. Since the end of the 1980s, a way for improving workplace safety 

has been to apply the general management principles to safety, and to consider the influence of 

psychosocial and socio-organizational factors on safety as well as the importance of safety 

climate to promote in companies. These aspects characterize what Hale & Hovden (1998) 

termed the ñthird age of safetyò.  Chmiel & Hansez (2016) noted that ñmany job-related 

organizational phenomena may invoke multiple psychological processes that bear on safety 

behaviors and hence accidentsò (p.133). Hence, besides the study of the direct impact of such 

psychosocial and socio-organizational factors on safety, the time has come to investigate more 

precisely which processes influence which types of safety outcomes. 

 

 The aim of the present dissertation is therefore to examine task-related and contextual 

safety behaviors in the context of high risk industries and to investigate the psychological 

processes leading workers to adopt or not such behaviors. We first contextualize more precisely 

our research topic by explaining why itôs important to improve workplace safety and by 

defining the types of behaviors we consider (chapter 1). Then, we give an overview of the 

historical development of the concept of safety climate and present the key safety performance 

models that have been developed in the safety literature (chapter 2). Further, we present four 

key psychological processes proposed by Chmiel & Hansez (2016) to explain safety behaviors, 

the underlying theories, and safety research that used arguments from these theories (chapter 

3). Chapter 4 is dedicated to the presentation of the questions addressed through the thesis, 
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which are declined in four empirical studies (chapter 5 to chapter 8). Finally, we discuss our 

research findings and their practical implications, and draw an overall conclusion of this work. 
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Chapter 1. Contextual setting 

 

 

 

1. The importance of improving workplace safety 

 

 Workplace safety has been recently defined by Beus, McCord, & Zohar (2016) as ñan 

attribute of work systems reflecting the (low) likelihood of physical harm ï whether immediate 

or delayed ï to persons, property, or the environment during the performance of workò (p.353). 

The focus of the present dissertation is limited to personal safety in the workplace, as we adopt 

a psychological approach in order to better understanding the complex processes that may lead 

workers to put themselves, as well as their colleagues, in danger when performing their work. 

Workplace safety figures are overwhelming. The International Labor Organization 

(ILO, 2014) estimated that occupational accidents and work-related diseases caused over 2.3 

million fatalities, out of which over 350,000 were caused by occupational accidents, and that 

there were also over  313 million non-fatal occupational accidents leading to more than three 

days of absence from work.  The numbers have slightly changed from previous estimations. 

For example, in 2011, the ILO reported around 320,000 fatalities from work-related accidents 

and over 317 million non-fatal occupational accidents (ILO, 2014). The new global estimates 

announced by the ILO at the World Congress on Safety and Health at Work held in Singapore 

in September 2017 (ILO, 2017) suggested that  work-related fatal injuries and diseases have 

increased from 2.3 million in 2014 to 2.78 million in 2017. However, the ILO recommends to 

interpret the numbers with caution, due to the changes in the quality of the data sources and the 

methodologies over the years (ILO, 2014). In Europe, data from EUROSTAT (European 

statistics on accidents at work, ESAW, 2014) indicated approximately 3.2 million non-fatal 

accidents leading to more than three days of absence from work and 3 739 fatal accidents in the 

EU-28. There was a slight increase between 2013 and 2014 in the number of accidents at work, 
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with 49 thousand more non-fatal accidents and 65 more fatal accidents. However, here again, 

cautious is required when interpreting these results as the number of accidents in a particular 

year is likely to be related to the overall level of economic activity and the total number of 

persons employed (Eurostat, 2014). Even if this perceptible increase can be biased due to 

methodological and contextual aspects, and should then be relativized, we have reasons to 

believe that these figures are not an accurate representation of the real accident rates. Indeed, 

as emphasized by Chmiel & Hansez (2016), workplace accidents are far from being always 

reported to the relevant authorities by companies, a phenomenon termed ñorganizational-level 

under-reportingò by Probst & Estrada (2010), who also note the existence of ñindividual-level 

under-reportingò, when employees omit  to report to their company the illnesses or injuries that 

occur at work.  

These elements clearly show that accidents and illnesses at work have important human 

and financial costs, and reflect the need to continue efforts to promote workplace health and 

safety. To that end, authorities emphasize, since the 12 June 1989, the importance of prevention 

with the introduction of the OSH "Framework Directive" (Directive 89/391/EEC) at the 

European level. In particular, this Directive obliges employers to take appropriate preventive 

measures to make work safer and healthier, by introducing the key principle of risk assessment 

comprising, inter alia, hazard identification, worker participation, introduction of adequate 

measures with the priority of eliminating risk at source, and periodical reassessment of 

workplace hazards. This obligation implicitly stresses the importance of new forms of safety 

and health management as part of general management processes (European Agency for Safety 

and Health at Work, EU Directive 89/391/EEC). To reach effective prevention, allowing to 

significantly reduce accident rates, itôs necessary to scientifically study workplace safety in 

order to understand the complex mechanisms that may entail accidents. Even if these issues 

have been legislated from a multidisciplinary perspective, health and safety at work are often 
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treated separately in the scientific literature, but also in practice, with health issues such as stress 

and illnesses on the one hand, and safety issues such as safety behaviors and accidents on the 

other hand. 

According to Hale & Hovden (1998), the scientific study of safety has been 

distinguished into three ages. First, from the end of the nineteenth century and until after the 

Second World War, the focus was on technical aspects and measures were taken to protect 

workers from machinery, to avoid explosions and structure collapsing. The second age, from 

1930, focused on human aspects and saw the emergence of prevention measures based on 

personnel selection and training, in parallel with the emergence of ergonomics, risk analyses 

and the study of human error. Third, from the end of the 1980s, the focus has moved to 

organizational aspects. The year 1995 has been critical for the scientific development of what 

Hale & Hovden termed the ñthird age of safetyò.  Indeed, Hofmann, Jacobs & Landy (1995) 

published a review of the studies examining safety influences at the individual, micro 

organizational and macro organizational levels, and characterized their paper as the ñstarting 

point for continued consideration of the influences of socio-organizational factors on safetyò 

(p.131). From then and until now, a track to improve safety is to consider the influence of such 

psychosocial and socio-organizational factors on safety and to apply the general management 

principles to the safety domain. Very recently, Hofmann et al. (2017) also reviewed the key 

trends and developments related to occupational safety research for the last 100 years. Despite 

figures that are still challenging at the present time, these authors conclude that much progress 

has been made and that the workplace has become significantly safer. From the key learnings 

of these 100 years of safety research, they particularly emphasized (1) a strong trend of 

workplace safety improvement over time, (2) the fact that individual differences do predict 

safety at work, (3) the importance of frontline supervisors and the role they play in reinforcing 



Chapter 1. Contextual setting 

 

 

18 

 

the importance of safety, (4) the efficacy of safety trainings, and (5) the crucial importance of 

safety climate and safety culture. 

As we have seen with the figures provided by the ILO or EUROSTAT, accidents rates 

are often used as indicators of workplace safety. Moreover, companies generally record their 

accidents in databases, in order to report them to the relevant authorities or to realize their own 

internal statistics. However, as noted by Beus et al. (2016), if accidents are the safety indicators 

that are the most often examined, they only reflect the absence, but not the presence of safety. 

Then, contrary to safety-related behaviors that can be used to infer both the absence (unsafe 

behaviors increase the likelihood of accidents to occur) and the presence (safe behaviors 

decrease the likelihood of accidents to occur) of safety, accidents cannot be considered as an 

accurate indicator of workplace safety (Beus et al., 2016).  These authors consider safety-related 

behaviors to be ñleading indicators of safety because they can communicate the absence of 

safety before actual damage is caused by an accidentò (p.354), whereas they consider accidents 

to be ñlagging indicators of safety because they only reflect the absence of safety after damage 

has already occurredò (p.354). 

Seeking to improve safety behaviors seems thus to be a promising avenue to improve 

workplace safety. Moreover, if one refer to Beus et al. (2016)ôs arguments, focusing on safety 

behaviors besides accidents could be a good way for companies to comply with the legislation 

(EU Directive 89/391/EEC) that requires to take prevention measures. Indeed, an ideal 

prevention policy should mainly focus on primary prevention (i.e. putting in place prevention 

measures before damages occur; eliminating workplace hazards), followed by secondary 

prevention (i.e. putting in place measures when a problem has been identified, but there has not 

yet been serious negative consequences; preventing damages), and to a lesser extent on tertiary 

prevention (i.e. measures targeted at softening the impact of a damage that has occurred). 

Understanding what lead workers to adopt (un)safe behaviors helps to develop measures to 
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eliminate risk and reinforce safe behaviors, and concerns then primary (or even secondary) 

prevention (no serious problems or damages - eg. injuries or accidents - still have occurred). 

However, although realizing retrospective accident analyses is, of course, of crucial necessity, 

damage has already occurred and tertiary prevention can only help to limit its impact and avoid 

accident reoccurrence. Therefore, the scientific study of factors/mechanisms leading workers 

to adopt or not safety behaviors seems to be of crucial importance for companies to develop 

effective measures of primary prevention.  

For all these reasons and as safety behaviors have been shown to be strongly related to 

accidents and injury outcomes (eg. Christian, Bradley, Wallace, & Burke, 2009; Clarke, 2006; 

Neal & Griffin, 2006; Reason, 1990), we focus in the present dissertation on the processes 

leading workers to adopt or not safety behaviors in the workplace. The next sections give an 

overview of the behaviors we consider. 

 

2. Safety-related behaviors 

2.1.Safety-related task and contextual behaviors: a safety performance approach 

 

Griffin & Neal (2000) and Neal, Griffin & Hart (2000) were the first to propose a 

distinction between two types of safety behaviors that have been largely investigated since then. 

They draw on job performance theories (Borman & Motowidlo, 1993; Campbell, McCloy, 

Oppler & Sager, 1993) to apply the distinction between task and contextual behaviors to the 

safety domain. Task performance for workers has been defined by Borman & Motowidlo (1993) 

as ñthe activities that are formally recognized as part of their jobs, activities that contribute to 

the organizationôs technical core either directly or indirectlyò (p.73), whereas contextual 

performance ñsupports the organizational, social and psychological environment in which the 

technical core must functionò (p.73). 
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2.1.1. Safety-related task performance: safety compliance and violations 

 

Based on the definitions of task performance, Griffin & Neal (2000) defined safety 

compliance as ñthe core safety activities that need to be carried out by individuals to maintain 

workplace safety. These behaviors include adhering to tagout and lockout procedures and 

wearing personal protective equipmentò (p.349).  

Safety compliance is in line with what Reason (1990) described as safety violations 

behaviors, the deliberate transgression of, or ñnoncomplianceò with safety rules and procedure. 

Reason (1990) distinguished between unsafe acts that are unintended, such as slips and lapses, 

and unsafe acts that are intended, such as mistakes and violations. As emphasized by Chmiel & 

Hansez (2016), ñan attraction of Reasonôs conceptualization is that slips, lapses and mistakes 

are explicitly related to cognitive functioning, and violations to the psychosocial work 

environmentò (p.135). Reason, Parker & Lawton (1998) further distinguished between singular 

or exceptional violations and habitual or routinized violations (comprising routine, optimizing 

and situational violations). If routine violations and optimizing violations are linked to the 

achievement of personal goals, situational violations are arising from particular work situations 

(Reason et al., 1998). 

¶ Routine violations are violations of safety rules by taking the path of least effort, 

by taking óshort cutsô or ócorner-cuttingô that could become habitual. An example 

of routine violation could be, for an operator, walking out of the pedestrian zone of 

a production plant, in order to go as fast as possible to the production line. 

¶ Optimizing violatio ns are violations of safety rules that serves personal goal, not 

related with the functional aspect of the task. An example proposed by Chmiel and 

Hansez (2016) is the enjoyment of speeding when driving. 
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¶  Situational violations are those provoked by organizational failings, concerning 

for example equipment or material availability, and seen as essential for workers to 

get the job done. An example of situational violation could be, for an operator, not 

having found safety helmets of the right size available in the cloakrooms and having 

started working in a high-risk plant without wearing a helmet. 

The distinction made by Reason et al. (1998) between ñsituationalò and ñroutineò 

violations was further reinforced by Chmiel (2005)ôs psychometric analyses of self-reported 

data collected on  sample of UK chemical processing workers. He found, through exploratory 

factor analysis, two dimensions that he labelled ñworking safelyò (eg. óI always use safety 

equipment, even when itôs not easily availableô) and ñbending rulesò (eg. óI sometimes cut 

corners if it makes the task easierô).  The ñworking safelyò dimension corresponds to ólowô 

situational violations, as it refers to task-related organizational requirements such as safety 

equipment, whereas the ñbending rulesò dimension correspond to routine violations, as it refers 

to on-task procedures and corner-cutting. Subsequent study by Hansez & Chmiel (2010) further 

supported the distinction between routine and situational violations by measuring them with 

items from Chmiel (2005) and showing they had different predictors. In the continuity of this 

work, we focus here on both routine and situational violations and their predictors. 

 

2.1.2. Safety-related contextual performance: safety participation and 

citizenship behaviors 

 

Besides safety compliance, based on definitions of contextual performance, Griffin & 

Neal (2000) defined safety participation as ñbehaviors such as participating in voluntary 

safety activities or attending safety meetings. These behaviors may not directly contribute to 

workplace safety, but they do help to develop an environment that supports safetyò (p.349). 

They were the first to measure this concept with items referring to promotion of the safety 
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program within the organization; extra effort to improve the safety of the workplace; helping 

coworkers when they are working under risky or hazardous conditions; and voluntarily carrying 

out tasks or activities that help to improve workplace safety.  

Safety participation behaviors, by being contextual, are similar to citizenship behaviors, 

defined by Organ (1988) in the general organizational literature as ñindividual behaviors that 

are discretionary, not directly or explicitly recognized by the formal reward system, and that 

in the aggregate promote the effective functioning of organizationò (p.4). On the basis of the 

work by Van Dyne and colleagues (eg. Van Dyne, Cummings, & McLean Parks, 1995; Van 

Dyne & LePine, 1998) Hofmann, Morgeson & Gerras (2003) created a safety citizenship 

behaviors (SCB) scale comprising 27 items, classified into the 6 following dimensions:  

1) Helping, including behaviors such as helping to teach safety procedures to new 

team members or helping others with safety related responsibilities. 

2) Voice, including making safety-related recommendations about work activities, or 

speaking up and encouraging others to get involved in safety issues. 

3) Stewardship, such as protecting fellow team members from safety hazards or 

taking action to protect other team members from risky situations. 

4) Whistleblowing, including telling other team members to follow safe working 

procedures or reporting team members who violate safety procedures. 

5) Civic virtue  or keeping informed, including behaviors such as attending safety 

meetings or keeping informed of changes in safety policies and procedures. 

6) Initiating safety-related change, such as trying to change the way the job is done 

to make it safer and making suggestions to improve the safety of a mission. 

Although, consistently with their research hypotheses, Hofmann et al. (2003) combined 

these subscales into an overall measure, some studies have focused on particular dimensions of 

safety citizenship behaviors, the most investigated being safety voice (eg. Conchie, Taylor, & 
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Donald, 2012; Tucker, Chmiel, Turner, Hershcovis, & Stride, 2008). Other studies have 

grouped some of the dimensions developed by Hofmann et al. (2003), such as Conchie (2013) 

that grouped voice and initiating change items into óchallenge-promotive SCBô dimension, 

which was contrasted with whistle-blowing redefined as óchallenge-protective SCBô 

dimension, consistent with VanDyne et al. (1995) typology of extra-role behaviors. In these 

cases, safety citizenship behaviors represent a óchallengeô to existing safety practices, a 

challenge that can be promotive, by trying to move the organization in a new direction, or 

protective, by trying to protect the organization against undesirable behavior. More recently, 

Curcuruto, Conchie, Mariano & Violante (2015) sliced SCB into óprosocialô (sub-scales of 

helping and stewardship) vs óproactiveô (sub-scales of voice and initiating change) SCB, 

corresponding to affiliative and change-oriented SCB, respectively (Curcuruto & Griffin, 

2018).  In the general organizational literature, another approach distinguishes organizational 

citizenship behaviors not by categories, but by the intended beneficiary of these behaviors.  

Indeed, Williams & Anderson (1991) distinguished between organizational citizenship 

behaviors targeted at individuals (OCB-I) vs. those targeted at the organization (OCB-O). They 

defined OCB-I as ñbehaviors that immediately benefit specific individuals and indirectly 

through this means contribute to the organization (e.g., helps others who have been absent, takes 

a personal interest in other employees)ò (p. 602). OCB-O are ñbehaviors that benefit the 

organization in general (e.g., gives advance notice when unable to come to work, adheres to 

informal rules devised to maintain order)ò (pp. 601). 

2.1.2.1.Safety Citizenship Role definitions: the perspective on the role 

 

If Hofmann et al. (2003) developed a measure of safety citizenship behaviors, they also 

were the first to use and measure the concept of ñsafety citizenship role definitionsò (SCRDs) 

or the way employees regard discretionary safety activities in relation to their job. They 

measured SCRDs with the same 27 items measuring safety citizenship behaviors. However, 
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rather than asking respondents how often they engage in each behavior, they asked them the 

degree to which each behavior was considered to be part of their job role.  

The concept of SCRDs lies on the general literature on role orientation and on role 

theory in organizations. According to Parker, Wall & Jackson (1997), due to the constant 

evolution of work, itôs necessary for modern manufacturing that their employees develop a new 

strategic orientation (including increased flexibility, preventing problem solving, continuous 

improvement, etc.), but also new role orientations, by taking a ñbroader and more proactive 

approach to their roles in which they both own, or feel responsible for, work beyond their 

immediate operational tasks, and recognize the importance of acquiring and using a wide range 

of skills and knowledge to enable them to contribute at that broader level (p.901).ò Parker et al. 

(1997) showed that a more flexible role orientation (i.e. individualôs broader role definition) 

requires more autonomy for workers over their work. Further, in their model of proactive work 

behavior, Parker, Williams & Turner (2006) showed that individual differences such as 

proactive personality, as well as environmental factors such as job autonomy were strong 

antecedents of flexible role orientation. In turn, flexible role orientation significantly increased 

proactive work behaviors, but also generalized compliance.  

A key postulate of role theory is that, in organizations, individuals engage in specific 

roles on the basis of what they believe they are supposed to do (eg. Graen, 1976). However, as 

emphasized by Hofmann et al. (2003), role expectations are often multiple and sometimes 

competing. For example, workers may experience role ambiguity when facing simultaneously 

goals such as productivity and safety. Hofmann et al. (2003) investigated, for the first time, the 

unanswered question: óunder what conditions individuals chose to define particular behaviors 

as part of their formal roleô. More precisely, they extended for the first time the concept of role 

orientation to the safety domain, investigating under what conditions workers consider safety 

citizenship behaviors as being part of their role. Results of their study indicated that high quality 
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relationships between subordinate and its leader, combined with an environment highly valuing 

safety, resulted in discretionary safety-specific role expansion. Turner, Chmiel & Walls (2005) 

further examined the antecedents of SCRDs and showed that high job control was a significant 

predictor, what is in line with Parker et al. (1997, 2006) findings that job autonomy predicted 

flexible role orientations. Thus, these results illustrated that the perceived obligation to a leader, 

as well as beneficial working conditions allowing control and autonomy over the job are 

associated with broader safety citizenship role definitions. 

Importantly, Hofmann et al. (2003) also showed that SCRDs were strongly related to 

corresponding safety citizenship behaviors. In other words, the more employees define 

discretionary safety activities as being part of their formal role, the more they tend to adopt such 

discretionary activities. Thus, safety citizenship behaviors are closely tied to SCRDs, which is 

therefore an important concept to take into account in research examining contextual safety 

behaviors. 

 

3. In short  

 

This first chapter provided an overview of the workplace safety issue. At international and 

European levels, the figures concerning workplace accidents provided by the ILO and Eurostat 

respectively are still overwhelming, although Hofmann et al. (2017) note significant safety 

progress for the last 100 years. If accident rates are the safety indicators that are the most often 

examined, safety behaviors could be more relevant, as they allow to infer both the absence and 

the presence of safety (Beus et al., 2016). Seeking to improve safe behaviors would then be an 

effective way to make primary prevention. Thus, our goal in the present dissertation is to better 

understand why workers adopt or not safety behaviors in the workplace. By inserting ourselves 

in the current trend that consider the influence of socio-organizational aspects on safety, 

characterizing the third age of safety (Hale & Hovden, 1998), we consider both task-related (i.e. 
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safety compliance or violations) and contextual (i.e. safety participation or citizenship) safety 

behaviors. We also introduced a concept closely tied to safety citizenship behaviors: the 

perspective taken by employees on their role concerning discretionary safety activities. The 

next chapters highlight the models, theories and processes explaining how these behaviors may 

appear. 
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Chapter 2. Models of safety performance 

 

 

 

Motowidlo, Borman & Schmit (1997) defined job performance as ñthe aggregate value to 

the organization of the discrete behavioral episodes that an individual performs over a standard 

interval of timeò (p.71). As explained in the first chapter, Borman & Motowildo (1993) 

distinguished between task and contextual behaviors to define ñunderlying dimensions of the 

behavioral episodes that make up the performance domainò (Motowildo et al., 1997, p.72). In 

order to identify the predictors of such performance, Campbell et al. (1993) elaborated a job 

performance theory. This theory has later been applied to the safety domain (Griffin & Neal, 

2000; Christian et al. 2009) through theoretical models that are now recognized as reference 

frameworks guiding current safety research. In line with the definition of job performance 

proposed by Motowidlo et al. (1997), safety performance can be considered as the aggregate 

value to the organization of task and contextual safety related behaviors performed by 

individuals in their workplace.  

This second chapter is dedicated to a presentation of the key models of safety performance 

that have been proposed in the workplace safety literature. The first section of this chapter 

provide an overview of the way research on safety climate evolved over time, and by putting a 

particular emphasis on the work by Griffin and Neal (Griffin & Neal, 2000, 2006; Neal, Griffin, 

Hart, 2000) and their safety performance framework. In the second section, we used Christian 

et al. (2009)ôs model to review other factors that have been identified in the literature as having 

an impact on safety performance, with a particularly emphasis on personality factors. Finally, 

the third section presents an integrated safety model proposed by Beus et al. (2016), 

summarizing current workplace safety models and making recommendations for improvements 

to guide future workplace safety research.  
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1. A framework for measuring perceptions of safety at work: safety climate and 

safety performance 

 

Building on theories of job performance (Borman & Motowidlo, 1993; Campbell et al., 

1993), Griffin and Neal (2000) were the first to propose a model of safety performance, by 

distinguishing between antecedents, determinants and task and contextual components of safety 

performance. Components of safety performance correspond to safety behaviors that 

individuals perform at work (i.e. compliance and participation). Their model posits that 

variability in safety performance is directly determined by safety knowledge, skills and 

motivation that are thus conceptualized as proximal predictors of safety performance, whereas 

antecedents of safety performance are distally related to performance through their impact on 

workersô knowledge, skills and motivation. Although these authors identified many potential 

individual (eg. attitudes, personality) and organizational (eg. work design, supervision) 

antecedents of safety performance (Neal and Griffin, 2004), the main focus of their research 

(Griffin & Neal, 2000, 2006; Neal, Griffin, Hart, 2000) concerns the role of safety climate as 

an organizational antecedent of safety performance. 

We start by defining this concept of safety climate that has been widely investigated and 

occupied a predominant place in the field of workplace safety for the last 28 years, and by 

briefly retracing the story of this concept from birth and to the present day. Indeed, at the source 

of this growing interest for the concept of safety climate is the shift from safety measures based 

on accident rates or ólagging indicatorsô towards óleading indicatorsô such as safety behaviors, 

as was discussed in chapter 1 (eg. Beus et al., 2016), or safety climate (eg. Flin, Mearns, 

OôConnor & Bryden, 2000), characterizing inter alia the third age of safety (Hale & Hovden, 

1998). 
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1.1. Original research on safety climate  

 

Zohar (1980) was the first to introduce, define, measure and test the concept of safety 

climate in order to predict safety outcomes in organizations. In this original paper, the author 

defined safety climate as the ñshared employee perceptions about the relative importance of 

safe conduct in their occupational behaviorò (Zohar, 1980, p. 96). He considered safety climate 

as a particular type of the general organizational climate that can be defined as the ñsummary 

of molar perceptions that employees share about their work environmentò (Zohar, 1980, p. 96). 

These perceptions are developed by employees on the basis of the cues and signals they detect 

in their work environment; employees further use these perceptions as a guideline for adopting 

what they interpret as appropriate or expected behaviors. Based on a literature review enabling 

him to identify the key characteristics of safety climate, Zohar created the first measure of safety 

climate comprising 40 items, grouped into 8 dimensions: (1) perceived importance of safety 

training programs; (2) perceived management attitudes toward safety; (3) perceived effects of 

safe conduct on promotion; (4) perceived level of risk at workplace; (5) perceived effects of 

required work pace on safety; (6) perceived organizational status of safety officer; (7) perceived 

effect of safe conduct on social status; (8) perceived status of safety committee. The measure 

was validated on a sample of 20 industrial organizations in Israel, and results showed that there 

was an agreement among employees of the same company concerning their perceptions of 

safety climate, confirming the relevance of aggregating individual perceptions to the 

organizational level. Moreover, on the basis of safety inspectorsô ratings, the level of this 

climate was correlated with the effectiveness of safety program. Finally, Zohar identified 

workers perceptions of management attitudes toward safety as one of the most influential 

dimensions in determining safety climate levels.  

 From that time and from the scale developed by Zohar (1980), some scholars have tried 

to identify factor structure of safety climate. For example, in 10 US manufacturing and 
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production companies and by using a shortened measure of Zoharôs scale, Brown & Holmes 

(1986) identified only 3 factors, namely, (1) management concern; (2) management action and 

(3) physical risk. These 3 factors were not replicated by Dedobbeleer & Beland (1991) who 

used the same scale as Brown and Holmes in 9 construction sites in Baltimore but only 

identified two dimensions of safety climate: (1) management commitment to safety and (2) 

worker involvement in safety activities. Besides these examples, several other studies attempted 

to identify safety climate dimensions. A multitude of scales were developed, with a number of 

dimensions that differed enormously. Fortunately, reviews have been realized (Flin et al., 2000; 

Guldenmund, 2000), identifying some common themes. Flin et al. (2000) reviewed 18 studies 

and showed that the most common themes assessed in the safety climate questionnaires were 

related to management (72%), safety system (67%) and risk (67%), followed by themes such 

as work pressure and competence, that appeared in a third of the studies considered. A similar 

exercise was realized by Guldenmund (2000) on the literature on safety culture and climate and, 

among 15 studies analyzed, the most frequently measured dimensions was also clearly referring 

to management. Thus, consistent with Zohar (1980)ôs finding that workers perceptions of 

management attitudes toward safety was the most influential dimension of safety climate, it 

seems that questions related to management commitment, concern, attitudes towards safety are 

the most often considered dimension of safety climate. However, as noted by Flin et al. (2000), 

ñitôs hardly surprising that the role of management in determining the safety climate of the 

workplace appears so frequently, although an understanding of the processes relating 

management behaviors, their perceptions by the workforce and any resulting impact on 

workforce behaviors are rather less well establishedò (p.186).  

In his review, Guldenmund (2000) also noted that, although itôs obvious that safety 

climate is a multi-dimensional construct, the number of dimensions identified differs 

enormously depending on the study (ranging from 2 to 16), and he advanced some possible 
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explanations of these results. For instance, safety perceptions and attitudes of respondents to 

the questionnaires probably differ from one company to another, the review comprising various 

types of companies, from industry (eg. Zohar, 1980) to healthcare and services (eg. Coyle, 

Sleeman & Adams, 1995). Furthermore, ñthere is a considerable overlap of item topics loading 

onto differently labelled dimensionsò (Flin et al., 2000, p.180) and Guldenmund (2000) 

suggested that a renaming and grouping exercise should reduce significantly the number of 

existing dimensions. According to Flin et al. (2000), this number could be reduced to 3 core 

themes, namely management, risk, and safety arrangements.  

Besides the issue of the dimensionality of safety climate, interesting in Guldenmundôs 

review, is the comparison of the multiple definitions of this concept made in the literature and 

itôs comparison with the concept of safety culture, widely used in companies, but rarely 

conceptualized effectively. We believe a short clarification could be useful in the context of 

this work. 

 

1.1.1. Safety climate vs. safety culture 

The concept of safety climate is close to the one of safety culture, the discrimination 

between the two being blurred.  As for safety climate that is derived from the broader concept 

of organizational climate (eg. Zohar, 1980), safety culture is derived from the general notion of 

organizational culture (eg. Cox and Flin, 1998, Guldenmund, 2000). According to Reichers and 

Schneider (1990, cited by Cox and Flin, 1998), the key difference between culture and climate 

depends on their levels of abstraction, the concept of culture being more abstract than the one 

of climate, and the latter being considered as a manifestation of the former. Consistent with this 

general distinction between climate and culture, a number of differences between safety climate 

and safety culture emerged in the safety literature.  For example, the idea that safety climate is 

a snapshot of the state of safety, at one point in time, and providing an indicator of the 
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underlying safety culture has been widely evoked in the safety literature (eg. Cox and Flin, 

1998, Flin et al., 2000, Mearns & Flin, 1999). In the same vein, the term safety culture is more 

often regarded as a concept stemming from theory rather than empirical measurement, whereas 

the term safety climate is more appropriate to refer to questionnaire-based surveys (Cox and 

Flin, 1998; Mearns, Flin, Fleming, & Gordon, 1997). 

After having examined some conceptualization of safety culture vs. climate, Mearns et 

al. (1997) concluded that, although there is overlap in the definitions, the concept of safety 

culture can be defined in terms of ñunderlying belief systems about safety which are partly 

determined by group values, norms and regulatory frameworksò (p.8). On the other hand, safety 

climate seems to refer to ñthe state of a system in terms of perceptions of the current 

environment or prevailing conditions which impact upon safetyò (p.8).  According to these 

authors, it can thus be said that ópeopleô have safety culture and that a óplaceô has a safety 

climate. Guldenmund (2000) also analyzed 16 definitions of safety climate (9 definitions) and 

safety culture (7 definitions) existing in the literature and concluded that mainly, organization 

memberôs perceptions are more associated with climate whereas their attitudes are more 

associated with culture. He also identified common features of both construct that are reflected 

in all the definitions:  

¶ The ñsharedò aspect of safety culture or climate among individuals or groups is 

emphasized in most of the definitions 

¶ These perceptions or attitudes originate from the work environment 

¶ The multidimensionality of both constructs is evoked in each definition, explicitly 

or implicitly. 
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1.2. Safety Climate in Griffin and Neal (2000)ôs framework 

The year 2000 has therefore seen the development of Griffin and Nealôs work, who 

elaborated a framework for apprehending the relationships between safety climate and safety 

performance. By doing so, they made a first attempt to resolve the issue evoked by Flin et al. 

and Guldenmund in the same year, that of the lack of models testing the relationships between 

safety climate and safety behaviors. 

As represented in figure 1, the theoretical model proposed by Griffin & Neal (2000) 

shows that safety climate has an indirect impact on safety performance (i.e. task and contextual 

safety behaviors) through the mediating role of safety knowledge, skills and motivation. The 

distinction made between antecedents, determinants and components of safety performance 

allows to bring a bit order among the multitude of existing dimensions of safety climate, as 

discussed above. For instance, according to Griffin & Neal, dimensions such as worker 

involvement in safety activities (Dedobbeleer & Beland, 1991) should be distinguished from 

safety climate perceptions as it refers to workersô safety behaviors and thus, to a component 

rather than an antecedent of safety performance. Griffin  and Neal (2000) conceptualized safety 

climate as a higher-order factor that comprises more specific first-order factors. Specifically, 

they argued that ñthe first-order factors of safety climate should reflect perceptions of safety-

related policies, procedures and rewards. The higher-order factor of safety climate should 

reflect the extent to which employees believe that safety is valued within the organizationò 

(p.348). Following this conceptualization, they removed from the construct of safety climate 

the dimension of risk perceptions, previously identified as a central theme reflecting this 

construct (eg. Flin et al., 2000). 
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In two studies, Griffin and Neal (2000) tested their theoretical model among a range of 

Australian manufacturing and mining organizations. In study 1, safety climate was assessed by 

four subscales, namely manager values, safety inspections, personnel training and safety 

communication and the only determinant of safety performance available was safety 

knowledge. Results of this study showed that safety climate dimensions were distinguished 

from other constructs in the model. Furthermore and contrary to expectations, safety climate 

was directly related to safety compliance and participation, whereas the (partial) mediating role 

of safety knowledge was only significant for safety compliance. Indeed, the path from safety 

knowledge to safety participation was, surprisingly, not significant. In study 2, the authors used 

a revised version of their questionnaire, allowing to measure a greater number of safety 

climateôs dimensions, that is, manager values, safety communication, safety practices, 

personnel training and safety equipment. Moreover, besides safety knowledge, two types of 

safety motivation were also measured to match with task and contextual safety behaviors (i.e. 

compliance motivation and participation motivation). Results of this second study showed that, 

again, the distinction among the constructs was supported. In this case, the full mediation model 

was confirmed, as there were no direct paths between safety climate and safety behaviors. 

Safety Task 

Performance 

Safety Contextual 

Performance 

Knowledge & 

Skills, 

Motivation 

Management 

values 

Safety 

Climate 

Additional 

Sub-

dimensions 

Antecedents of Safety 
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Determinants of 

Safety Performance 

Components of Safety 

Performance 

Figure 1. Summary of relationships among antecedents, determinants, and components of 

safety performance (Neal & Griffin, 2000, p.349) 
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Safety knowledge mediated the relationship between safety climate and both compliance and 

participation. Participation motivation mediated the relationship between safety climate and 

safety participation only, whereas compliance motivation mediated the relationship between 

safety climate and safety compliance. Thus, globally, and especially with the more exhaustive 

second study, results supported the theoretical safety performance framework proposed by the 

authors, that will serve as a reference for all the subsequent works on perceptions of safety 

performance at work. 

In the same year, Neal, Griffin, Hart (2000) further tested their model of safety 

performance in a sample of employees from an Australian hospital. The originality of this study 

was that, for the first time, they explored the relationships between general organizational 

climate and safety climate, at the individual level of analysis. From the first conceptualizations 

of safety climate (Zohar, 1980), it has been considered as a particular type of the general 

organizational climate of an organization. Neal et al.  proposed that general organizational 

climate provides a context for employees for making specific evaluations of the importance of 

safety, arguing for example that if employees perceive the organization as supportive of their 

general welfare and well-being they will be more likely to perceive the organization values their 

safety also. As hypothesized, the authors found that general organizational climate was 

positively and significantly related to specific safety climate. In turn, safety climate was related 

to both safety compliance and safety participation through safety knowledge and motivation, 

confirming again their theoretical model of safety performance.  

Griffin & Neal (2000) and Neal et al. (2000)ôs findings presented above are of key 

interest as part of the present dissertation by showing that safety specific processes can explain 

safety behaviors, and that these processes can be determined by non-safety specific variables, 

in this case employeesô global perceptions of their work environment. 
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1.3. Evolution of research on safety climate and safety performance 

Once Griffin & Neal (2000) proposed their safety performance framework, and then 

responded to the call for testing models that examine the relationships between safety climate 

and safety behaviors (eg. Flin et al., 2000; Guldenmund, 2000), research continued to evolve in 

this way, with (1) the development of more exhaustive models of safety performance that will 

be presented in the next sections (eg. Christian et al., 2009; Beus et al., 2016) on the one hand, 

and with (2) the continuity of research focusing mainly on safety climate as antecedent of safety 

performance on the other hand. 

Concerning research focusing primarily on safety climate in explaining safety 

behaviors, a meta-analysis realized by Clarke (2006) on the basis of 35 studies examined the 

criterion-related validity of the relationships between safety climate, safety performance (i.e. 

safety participation and safety compliance) and occupational accidents and injuries. As 

expected, she found that positive safety climate was significantly correlated with safety 

performance, and particularly safety participation. However, the subsequent relationships to 

occupational accident and injuries were relatively weak, although valid and generalizable. Of 

particular interest among the studies reviewed by Clarke (2006) is that conducted by Neal & 

Griffin (2006) among employees of an Australian hospital, on the basis of their safety 

performance framework. They investigated the relationships between employeesô perceptions 

of safety climate, safety motivation and behaviors at 2 time points that they linked to prior and 

subsequent accident rates, over a 5-year period. They found that individuals belonging to groups 

with a positive safety climate (i.e. the shared perceptions of the group as a whole and measured 

by aggregating individual perceptions to the group level) reported increased safety motivation 

and safety participation 2 years later, and that safety motivation also resulted in increased 

individual participation to safety. This latter relationship was found to be reciprocal over time, 

suggesting that participation further increase safety motivation. Moreover, safety participation 
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was found to predict future safety compliance. However, contrary to expectations, they didnôt 

find a lagged effect of group safety climate nor of safety motivation on safety compliance. 

Finally, at the group level, they showed that changes in self-reported safety behaviors were 

related to subsequent reduction of the number of accidents recorded. The originality and the 

particular robustness of this research lies in the fact that, for the first time in the field of 

occupational safety, a longitudinal multilevel process was tested.  

Prior to this study, only some scholars had examined the effect of safety climate at the 

group level (Hofmann et al., 2003; Hofmann & Stetzer, 1996; Zohar, 2000, 2002). Indeed, 

traditionally, safety climate was conceptualized at the organizational level (Zohar, 1980). The 

evolution of research has shown that it should be conceptualized as a multilevel construct. 

According to Zohar (2000) the perceptions by employees of safety policies and procedures 

reflect organizational level safety climate as they are generally established by the top 

management at this level, whereas perceptions related to specific practices implemented 

following these policies and procedures reflect group level safety climate, as they are generally 

executed by supervisors at the subunit level. Because organizational and subunit level safety 

climate were previously investigated separately, Zohar & Luria (2005) proposed a multilevel 

model of safety climate integrating both levels of analysis. According to these authors, a 

multilevel perspective suggests that two parameters have to be taken into account:  

1. Safety climate levels should be aligned. At the subunit level, supervisors are 

expected to execute the policies defined by top managers at the whole organizational 

level, rather than redefine them; thus, organization and group level climates should 

be aligned (i.e. positively related) 

2. Safety climate strengths should be aligned. Climate strength parameter follows ñthe 

extent to which management displays an internally consistent pattern of action, 

providing clear indication of priorities at the workplace with regard to competing 
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facetsò (Zohar & Luria, 2005, p.619) (eg. safety vs. productivity). If policies defined 

at organizational levels are coherent, clearly indicating the priorities (i.e. if there is 

a strong organizational level climate), then, at group level, the practices should also 

be executed by supervisors in a coherent way (i.e. there should be  strong group level 

climates) 

Zohar & Luria (2005)ôs results confirmed these predictions, indicating that both organization 

and group level climates were globally aligned and that organizational climate strength was 

positively related to group climate strength. Their study also revealed that group level climate 

fully mediated the effect of organization climate on safety behaviors, what is in line with the 

assumptions that ñindividual employees, as members of the organization as a whole and of 

subunits in that organization, develop consensual multilevel assessments of the most significant 

environmental features in terms of desired role behaviors, and then they act accordinglyò 

(p.617). Subsequent research by Brondino, Silva & Pasini (2012) went one step further by 

showing that, at the group level, climate referred to co-workers is at least as important as climate 

referred to supervisor in influencing safety behaviors, and especially safety participation. 

Moreover, they found that organizational safety climate positively predicted group level co-

workers safety climate, in the same way as group level supervisor safety climate.  

Prior to Neal & Griffin (2006)ôs study, also very few longitudinal studies were realized 

in the field of occupational safety, and even less had tested some of the relationships identified 

by these authors.  An example however is the longitudinal study conducted by Probst & 

Brubakker (2001) among food-processing plant employees, that found that safety motivation 

predicted future safety compliance, 6 months later, and that more safety compliance was related 

to subsequent lower levels of self-reported accident and near missed. The causal relationship 

between motivation and compliance was not replicated by Neal & Griffin (2006) who argued 

that the explanation could lie in the safety motivation measure. Indeed, Probst & Brubakker 
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(2001) used items assessing extrinsic motivators for compliance, as rewards and punishments, 

whereas Neal & Griffin (2006) used items assessing intrinsic value of safety, not focusing 

specifically on compliance, and in line with their definition of safety motivation, ñan individual 

willingness to exert effort to enact safety behaviors and the valence associated with those 

behaviorsò (p.947).  

To our knowledge, after Neal & Griffin (2006), the only scholars who used a 

longitudinal multilevel study design to further investigate the relationships between safety 

climate and safety behaviors were Tholén, Poussette & Törner (2013). Although these authors 

recognize the multitude of studies having identified relationships between safety climate and 

safety outcomes, the majority of these studies were cross-sectional and the few longitudinal 

studies only comprised two measurement points (eg. Neal & Griffin, 2006). They also criticized 

the contingent reward perspective adopted by Zohar (2008) to explain the relationship between 

safety climate and safety behaviors (i.e. perceptions of management commitment to safety 

inform behavior-outcomes expectancies leading workers to behave safely): they argued that 

such a perspective does not allow to explain the causes and the role of safety climate in a broader 

organizational context and rely in an over simplification of managementôs work, as  it ñrequires 

that managers, to retain credibility in their demand for safety, should always prioritize safety in 

a large variety of work situations in order to clarify what type of behavior is expected and will 

be rewardedò (Thol®n et al., 2013, p.62). Therefore, these authors advanced the necessity to 

adopt a relational rather than instrumental perspective on safety climate, by investigating the 

way safety climate relate to more non-safety specific psychosocial conditions. However, the 

instrumental perspective proposed by Zohar (2008) is not necessarily incompatible with, and 

could even been seen as part of a relational social exchange perspective, stemming from general 

psychosocial aspects. In any event, Tholén et al. used a strong longitudinal multilevel design 

with 4 measurement times during a period of 21 months of the construction of a road tunnel, 
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among 289 employees in 43 work units, to examine the relationships between psychosocial 

conditions, safety climate and safety behaviors. In short, they found that individual perceptions 

of safety climate had a lagged effect on individual safety behaviors (measured with items 

reflecting compliance rather than participation), but also some evidence of a reversed 

relationship (i.e. safety behavior influenced safety climate). They also found that work unit 

average perceptions of safety climate increased individual safety behaviors. Finally, supportive 

psychosocial conditions (i.e. role clarity, information, influence at work, development 

possibilities, sense of community, social support, feedback and quality of leadership) 

influenced individual perceptions of safety climate but not safety behaviors.  

 

1.4. In short 

This section provided an overview, although non exhaustive, of the way research on 

safety climate evolved over time, and by putting a particular emphasis on the work by Griffin 

and Neal (Griffin & Neal, 2000, 2006; Neal, Griffin, Hart, 2000) and their safety performance 

model. Griffin & Neal (2000)ôs model was a first attempt to resolve the issue evoked by Flin et 

al. and Guldenmund in the same year, that of the lack of models testing the relationships 

between safety climate and safety behaviors. Further, the distinction made between antecedents, 

determinants and components of safety performance allowed to bring order among the 

multitude of existing dimensions of safety climate. However, what has always been agreed by 

most of scholars is the fundamental importance of perceived management commitment to safety 

as reflecting safety climate. Furthermore, if a multitude of definitions of safety climate have 

been provided over the time, Griffin & Curcuruto (2016) noted that ña broad consensus defines 

safety climate as a perceptual, collective, multidimensional and multilevel organizational 

phenomenonò (p.206). In addition, an agreement appeared to be reached that safety climate is 

focused on policies, procedures and practices in the organization (Griffin and Neal, 2000), 
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whose perceptions are shared across individuals. Itôs also important to note that, if safety 

climate is a multilevel organizational phenomenon and that Zohar (1980) was the first to show 

the relevance of aggregating individual perceptions, the general organizational climate 

literature has emphasized that, due to the aggregation bias inflating estimates of perceptual 

agreement (James, 1982, cited by James, Choi, Ko, McNeil, Minton, Wright & Kim, 2008), 

ñresearchers utilizing the individual as the unit of analysis and desiring to assess perceptual 

agreement among individuals should use individuals as the level of analysisò (James et al., 

2008, p.16). 

The relationships between safety climate and safety behaviors have also been widely 

investigated. On the one hand, some studies have identified direct relationships (see Clarke, 

2006 for a review), with stronger associations between safety climate and safety participation 

than compliance. These direct relationships are interpreted by Zohar as being instrumental, 

safety climate informing behavior-outcomes expectancies leading workers to behave safely, 

with the expectation of being rewarded for doing so (Zohar, 2008). However, this interpretation 

has been criticized by Tholén et al. (2013) who argued that the broader organizational context 

has to be taken into account to fully consider managerôs work, and that a relational/social 

exchange rather than instrumental perspective on safety climate would be more appropriate. 

These aspects will be further considered in the next chapter. On the other hand, the safety 

performance framework proposed by Griffin & Neal also allowed to identify indirect 

relationships between safety climate and safety behaviors, through the mediating role of safety 

knowledge and motivation. Concerning the relationships identified between safety motivation 

and safety behaviors, findings were not always consistent. Indeed, cross-sectional studies have 

identified safety motivation as being related to both safety compliance and participation (Griffin 

& Neal, 2000; Neal, Griffin & Hart, 2000), but if longitudinal study by Probst & Brubakker 

(2001) showed that safety motivation predicted future safety compliance, 6 months later, these 
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results were not replicated by Neal & Griffin (2006), showing that safety motivation predicted 

safety participation only, 2 year later. The type of motivation considered could have a 

differential impact on safety behaviors. Motivational processes explaining safety behaviors will 

also be further developed in the next chapter. 

Finally, this section provided some insights of the importance of non-safety specific 

factors (eg. organizational climate, Neal, Griffin & Hart, 2000; psychosocial conditions, Tholén 

et al., 2013) in predicting safety. The next section presents Christian et al. (2009)ôs model of 

safety performance that consider other non-safety specific factors, such as personality 

characteristics, as important predictors of safety performance. 

 

2.  Christian et al. (2009)ôs model of safety performance 

 By drawing on Griffin & Neal (2000)ôs framework, Christian et al. (2009) 

developed an integrative model of workplace safety by considering a variety of distal 

antecedents of safety behaviors. If the former distinguished between antecedents, determinants 

and components of safety performance, the latter proposed even more refinement in the 

description of safety performanceôs antecedents, as illustrated in Figure 2. They postulate the 

existence of two types of distal antecedents of safety performance: on the one hand, distal 

situation-related antecedents include leadership and safety climate elements, and on the other 

hand, distal person-related antecedents, include personality characteristics and job attitudes. All 

these factors are supposed to be related to safety compliance and participation, indirectly 

through proximal person-related factors: safety knowledge and motivation. 
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   Figure 2. Christian et al. (2009)ôs model of safety performance (p.1105) 

 

By using this conceptual framework and on the basis of 90 studies, Christian et al. 

(2009) meta-analytically estimated hypothesized predictor-criterion relationships. We present 

these results in the next sub-sections and provide at the same time an overview of the literature 

examining the impact of situation and person-related factors on safety performance, including 

after the year of Christian et al. (2009)ôs meta-analytic work. We particularly develop the 

section about distal person-related factors, with a stronger emphasis on personality as its impact 

on safety behaviors will be further investigated as part of this thesis.   

 

2.1. Situation-related antecedent of safety performance 

 

The concept of safety climate as antecedent of safety performance has been widely 

introduced in the previous section. Besides safety climate, Christian et al. (2009) identified 

leadership as another important distal situation-related antecedent of safety behaviors, including 

in this category factors such as leader-member exchange (LMX) and transformational 

leadership. Specifically, Christian et al. meta-analysis showed that safety climate and leadership 
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were moderately related to composite safety performance and that, in both cases, the effects 

were stronger with participation than with compliance. This is in line with meta-analysisô work 

by Clarke (2006) showing that safety climate was more strongly related to safety participation 

than compliance. 

Concerning LMX, work by Hofmann and colleagues found that high quality LMX 

relationships resulted in positive safety outcomes, such as reduced accidents, through better 

safety communication and more safety commitment (Hofmann, & Morgeson, 1999), but also 

increased safety citizenship behaviors through expanded SCRDs (Hofmann et al., 2003). On 

the other hand, safety-specific transformational leadership (SSTL) is defined by ñbehaviors 

that provide employees with a shared vision for safety and the necessary motivation, skills, and 

self-efficacy to achieve this visionò (Conchie, 2013, p.198). Barling, Loughlin & Kelloway 

(2002) were the first to investigate its impact of on safety and found that it reduced occupational 

injuries. More recent work by Conchie and colleagues focused on the impact of SSTL on safety 

performance. Indeed, Conchie & Donald (2009) found that SSTL had a positive effect on 

subordinatesô safety citizenship behaviors, but only when safety-specific trust in the leader was 

high or moderate. Conchie (2013) went further by focusing on more specific types of behaviors 

and found that SSTL impacted (1) safety compliance behaviors directly and indirectly through 

identified regulation (i.e. motivation to engage in safety because employee identify with its 

importance and meaning) (2) safety voice and whistle-blowing citizenship behaviors directly 

and indirectly through intrinsic motivation. This support Christian et al. (2009)ôs proposal that 

the impact of leadership on safety behaviors is indirect through proximal person-related factors 

such as motivation. 
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2.2.Person-related antecedent of safety performance 

 

Concerning proximal person-related factors (i.e. safety knowledge and motivation) 

Christian et al. found that both safety knowledge and motivation were strongly related to safety 

performance (i.e. a composite measure of compliance and participation). 

Concerning distal person-related antecedent of safety performance, they found that 

safety performance was moderately related to locus of control (i.e. the extent to which people 

believe that the events are under their personal control as opposed to being controlled by 

external environment), and weakly related to conscientiousness, risk taking and general job 

attitudes (i.e. job satisfaction and organizational commitment).  

We provide an overview of the literature examining the links between personality 

characteristics (the Big Five in particular) and safety. Research on workplace safety has 

identified personality traits as linked to workplace accidents, as evidenced by Clarke and 

Robertson (2005, 2008)ôs meta-analyses. Indeed, these authors noted that the emergence of the 

Big Five personality model (McCrae & Costa, 1987) provided a ñvalid and reasonably 

generalizable taxonomy for personality structureò (Clarke & Robertson, 2008, p.96) allowing 

to classify the various empirical studies that examined the relationships between personality 

and workplace accidents. Table 1 presents some definitions of the Big Five personality traits: 

agreeableness, conscientiousness, neuroticism, extraversion and openness to experience. 
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Table 1. Big Five personality traits: definitions 

  Definitions 

A
g

re
e

a
b

le
n

e
s
s 

Á  ñThe essential nature of agreeableness is perhaps best seen by examining the 

disagreeable pole that we have labelled antagonism (é) Antagonistic people seem 

always to set themselves against others. Cognitively, they are mistrustful and 

skeptical; affectively they are callous and unsympathetic; behaviorally they are 

uncooperative, suborn and rudeò (McCrae & Costa, 1987, p.88) 

 

Á  ñAgreeableness is characterized by cooperativeness, altruism and tender-

mindedness, and individuals high in agreeableness tend to be more prosocial and to 

have greater motivation to get along (Beus et al., 2015, p.483) 

 

C
o

n
s
c
ie

n
ti
o

u
s
n

e
s
s

 

Á  ñIn addition to conscientious and scrupulous, there are a number of adjectives that 
suggest a more proactive stance: hardworking, ambitious, energetic, perseveringò 

(McCrae & Costa, 1987, p.88) 

 

Á  ñConscientious individuals are more likely to set, commit to, and strive for personal 

goals; they also are more dependable and responsible than less conscientious 

individualsò (Christian et al., 2009, p.1105) 

 

Á  ñConscientious people are thorough and responsible, and they tend to follow rules 

and avoid riskò (Beus et al., 2015, p.483) 

 

N
e
u

ro
ti
c
is

m
 

Á  ñNeuroticism, defined (here) by such terms as worrying, insecure, self-conscious, 

and temperamentalò (McCrae & Costa, 1987, p.86) 

 

Á ñPeople high in neuroticism may have difficulty coping with threatening situations, 

in part because they may devote more resources to worry and anxiety as opposed to 

the task at handò (Christian et al., 2009, p.1105) 

 

Á  ñPeople who are high in neuroticism are more prone to anxiety, self-consciousness, 

and stress, whereas people who are low in neuroticism (i.e. high in emotional 

stability) tend to be more calm, secure and confidentò (Beus et al., 2015, p.483) 

 

E
x
tr

a
v
e
rs

io
n Á  ñSociable, fun-loving, affectionate, friendly, and talkative are the highest loading 

variables on the extraversion factorò (McCrae & Costa, 1987, p.87) 

 

Á  ñIndividuals high in extraversion are described as outgoing, spontaneous, bold, and 

fun lovingò (Beus et al., 2015, p.483) 

 

O
p

e
n

n
e
s
s
  

Á  ñOpenness is best characterized by original, imaginative, broad interests, and 

daringò (McCrae & Costa, 1987, p.87) 

 

Á  ñOpenness to experience is associated with being broad-minded, artistic, and 

intellectual; individuals who are high un openness are decribed as inquisitive, 

adventurous, daring, and curiousò (Beus et al., 2015, p.483) 
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Results of Clarke & Robertson (2008)ôs meta-analysis of 24 studies showed that 

openness, low agreeableness, low consciousness and neuroticism were all positively correlated 

with accident involvement. If there was variability in the effect of personality on workplace 

accidents, low agreeableness was found to be a valid and generalizable predictor of involvement 

in work accidents. Christian et al. (2009) did not examine the impact of openness and 

agreeableness but, similar to Clarke & Robertson, they found that, from the Big Five 

consciousness and neuroticism were related to accidents and injuries (composite measure). 

Neither Clarke & Robertson nor Christian et al found a significant relationship between 

extraversion and accidents involvement 

If  Clarke & Robertson examined the relationships between personality and safety 

accidents, of particular interest for the present work are the relationships between personality 

and safety behaviors. In Christian et al. (2009) meta-analysis, data available to test the Big Five 

vs. safety performance predictor-criterion relationships only allowed to examine the impact of 

consciousness on safety behaviors. A recent meta-analysis of 69 studies using the Five Factor 

Model (FFM) framework has been conducted by Beus et al. (2015) to estimate the relationships 

between personality and unsafe behaviors. As presented in Table 2, they found that 

agreeableness and conscientiousness were the most strongly associated with unsafe behaviors, 

followed by neuroticism and, to a lesser extent by extraversion. In other words, the more 

individuals are agreeable and conscientious, the less they will adopt unsafe behaviors. Further, 

higher levels of neuroticism and extraversion are associated, albeit weakly, with more unsafe 

behaviors. They did not find any relationship between openness to experience and unsafe 

behaviors. 

  In addition to broad personality trait, Beus et al. (2015) also looked at the influence of 

particular facets of those traits on unsafe behaviors. Based on Ajzen (1988)ôs compatibility 

principle (i.e. the relationship between two constructs should be strongest when both are 
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matched in specificity and generality) the authors posited that ñrelevant facet-level personality 

traits may reveal superior connections with domain-specific safety-related behaviors relative to 

broader FFM traitsò (p.484). However, as shown in Table 2, they found that agreeableness and 

the facet of altruism, conscientiousness and the facet of order, as well as neuroticism and the 

facets of anger and impulsiveness did not show significant differences in the way they were 

related to unsafe behaviors, as suggested by overlapping confidence intervals. In contrast, and 

in line with their expectations, sensation seeking facet was more strongly related to unsafe 

behavior than its broader extraversion factor, as evidenced by non-overlapping confidence 

interval. Finally, the facet of anxiety and its neuroticism factorôs associations with unsafe 

behaviors were in opposite directions, suggesting that higher levels of anxiety result in less 

unsafe behaviors. As emphasized by Chmiel & Grote (2017) this latter finding suggests ñfacet 

level research could lead to further insights into the processes and mechanisms linking 

personality to accidentsò (p.395). It seems important, however, to highlight the fact that Beus 

et al. (2015) meta-analysis comprised many studies concerning driving safety. Christian et al. 

(2009) excluded such studies from their analyses as ñmany studies of driving safety confound 

work-related driving with personal-use drivingò (p.1108). However, Beus et al. (2015) tested 

the moderating role of driving versus non-driving contexts in personality and safety-related 

behaviors relationships. They found that context was not a significant moderator for 

conscientiousness, extraversion, or neuroticism. 
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Table 2. Adapted from Beus et al. (2015)ôs Meta-Analyses of Facet-specific Personality and 

Unsafe Behavior (p.489) 

Big Five personality traits 
Relationships with unsafe behavior  

k (N) ɟ SD 95% CI 

Agreeableness  

      Altruism 

 

12 (4,791) 

6 (3,580) 
-.26 

-.35 
.05 

.05 
[-.32, -.19] 

[ -.41, -.30] 

Conscientiousness  

       Order 

 

16 (3,995) 

2 (365) 
-.25 

-.20 
.08 

.15 
[-.30, -.20] 

[ -.55, .14] 

Neuroticism  

       Anger 

       Impulsiveness 

       Anxiety 

        

19 (3,929) 

4 (3,058) 

5 (2,668) 

8 (5,203) 

.13 

.20 

.29 

-.14 

.12 

.05 

.05 

.18 

[.06, .20] 

[.09, .31] 

[.18, .41] 

[ -.30, .03] 

Extraversion  

       Sensation seeking 

 

20 (6,378) 

30 (12,864) 
.10 

.27 
.11 

.11 
[.01, .19] 

[ .21, .33]  

 

 

 In the same line as the compatibility principle argument advanced by Beus et al. (2015), 

Hogan and Foster (2013) proposed another facet-based approach suggesting that strong 

relationships can be expected between personality and safety behaviors if the personality 

characteristics considered correspond to the type of behavior considered. More precisely, they 

identified 6 safety-related performance dimensions on the basis of a literature review and of 

safety incidents reported in the media, namely (1) following standard operating procedure 

(Compliant), (2) handling stress (Confident), (3) maintaining emotional control (Emotionally 

Stable), (4) focusing attention (Vigilant), (5) avoiding unnecessary risks (Cautious), and (6) 

pursuing training and development opportunities (Trainable). Then, by combining facets of the 

FFM scales, they developed personality-based safety scales to predict the six safety 

performance dimensions. These scales were validated by aggregating results from independent 

criterion-related studies and results showed that a composite personality safety scale better 

predicted overall safety performance than individual FFM scales. They also showed that safety 

performance mediated the relationships between their personality scales and safety accidents 
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and injuries. These results emphasize the need to examine the impact of specific personality 

characteristics (i.e. at the facet-level) matching with the type of safety-specific behaviors 

considered. 

In the safety specific literature, no studies have been conducted, to our knowledge, with 

the aim to examine the differential impact of personality variables on task-related vs. contextual 

safety-specific behaviors (i.e. safety compliance vs. participation). However, in the general 

organizational literature, research suggests that individual variables such as cognitive ability or 

experience are better predictors of task-behaviors, whereas personality variables such as 

conscientiousness or agreeableness are better predictors of contextual behaviors (eg. Borman, 

Penner, Allen & Motowildo, 2001; Motowildo et al., 1997, Organ & Ryan, 1995). More 

specifically, an interesting study by Ilies, Fulmer, Spitzmuller, and Johnson (2009) examined, 

by using meta-analytic path analysis, the impact of agreeableness and conscientiousness on 

organizational citizenship behaviors (OCB) targeted at individuals (OCB-I) vs. targeted at 

organization (OCB-O) (Williams & Anderson, 1991). They found that agreeableness was more 

closely related to OCB-I, whereas conscientiousness was more closely related to OCB-O. 

Results also revealed that, by considering the mediating role of job satisfaction, ñagreeableness 

had both direct and indirect effects on OCB-I but only indirect effects on OCB-O, and that for 

conscientiousness the pattern of direct and indirect effects was exactly opposite (direct and 

indirect effects on OCB-O but only indirect effect on OCB-I)ò (Ilies et al., 2009, p.945). As 

seen in chapter 1, the safety specific literature has also started to categorized specific SCB in 

different ways (eg. Conchie, 2013; Curcuruto et al., 2015; Hofmann et al., 2003), but never 

examined the impact of personality on such specific dimensions/categories of SCB. 

Also lacking in the safety literature are studies investigating the indirect impact of 

personality on safety behaviors, through the mediating role of proximal person-related factors 

such as safety motivation and knowledge, as proposed in Christian et al. (2009)ôs model of 
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safety performance. This assumption has only been verified by the authors for the personality 

variable conscientiousness, as explained in the next-subsection.  

 

2.3. Meta-analytic path model 

In order to provide a comprehensive analysis of their conceptual framework, Christian 

et al. (2009) tested an exemplar meta-analytic path model at the individual-level. They used as 

input a correlation matrix generated according to certain specific criteria, allowing to retain 

conscientiousness as only distal person-related factor. As shown in Figure 3, they found that 

conscientiousness was positively related to safety performance (i.e. a composite measure of 

safety compliance and participation), indirectly through safety motivation and safety 

knowledge. However, they did not find a significant direct path from conscientiousness to 

safety knowledge, the relationship being partially mediated by safety motivation. Moreover, a 

key distal situation-related factor, safety climate, was indirectly related to safety performance 

through both safety knowledge and motivation, consistently with previous studies by Griffin 

and Neal (2000) and Neal, Griffin & Hart (2000). In turn, safety performance was negatively 

related to accidents and injuries. 

Thus, a key finding by the authors is that a more accurate theoretical model should 

include a path from safety motivation to safety knowledge, arguing that motivation should lead 

to knowledge acquisition in many domains, including safety. 

This meta-analytic path model, although not exhaustive, is a robust evidence of the 

relevance of the theoretical framework proposed by Christian et al. (2009). This framework has 

been widely used and evoked in the subsequent researches on safety performance, from that 

time and until now. 



Chapter 2. Models of safety performance 

 

 

52 

 

 

Figure 3. Meta-analytic path model (Christian et al., 2009, p.1123). *p<.001 

 

2.4. In short 

 

We used Christian et al. (2009)ôs model of safety performance to give an overview of 

the factors (besides safety climate that was widely presented in the previous section) that have 

been identified in the literature as having an impact on safety performance. Concerning distal 

situation-related factors, leadership (i.e. LMX and SSTL) has been shown to have an indirect 

impact on safety behaviors, and particularly on safety citizenship behaviors, for example 

through SCRDs (Hofmann et al., 2003) or motivation (i.e. Conchie, 2013). We particularly 

developed the subsection 2.3. on personality factors, conceptualized by Christian et al. as distal 

person-related factors, as their impact on safety behaviors is important and will be further 

examined as part of this thesis.  Research mainly focused on the direct impact of FFM factors 

on accidents (Clarke & Robertson, 2005, 2008) and on unsafe behaviors (Beus et al., 2015) and 

emphasized the need to examine the impact of specific personality characteristics (eg. at the 

facet-level), matching with the type of safety behaviors considered (Beus et al., 2015; Hogan 

& Foster, 2013). Evidence of the indirect effect of personality on safety performance is lacking, 

except for conscientiousness, that has been shown to be related to safety performance, indirectly 

through safety motivation and knowledge (double mediation), as evidenced by Christian et al. 

(2009)ôs meta-analytic path model. Interesting in this model is the finding that safety motivation 

predicts safety knowledge. 
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3. An Integrated Safety Model  

 

Despite scientific progress resulting in significantly safer workplace reported by Hofmann 

et al (2017), Beus et al. (2016) highlighted the lack of theoretical and empirical integration 

existing in the safety literature. On the basis of this observation they ñsought to create unity by 

combining the unique theoretical propositions of several models into a single, integrative safety 

model (ISM) that offers an overarching summary of extant theory concerning workplace safetyò 

(Beus et al., p.355). The ISM is depicted in Figure 4. In the same way as Christian et al. (2009)ôs 

model, it differentiates between distal and proximal antecedents of safety behaviors (i.e. leading 

indicators of workplace safety) and subsequent accidents (i.e. lagging indicators of workplace 

safety). Moreover, it takes a multilevel perspective, by differentiating between individual and 

group levels of analysis. 

 

Figure 4. Integrated Safety Model: A summary of current workplace safety theories.  

ñThe thickest lines indicate substantive empirical support (i.e. Link 12); the middle-size lines indicate moderate 

empirical support (i.e. Links 2, 4, 5, 6, 7, 13); the dashed lines indicate weak or insufficient empirical support 

(i.e. Links 1, 3, 8, 9, 10, 11, 14)ò 

 (Beus et al., 2016, p.370) 
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Three broad theoretical perspectives underlie the proposed ISM, that is, job performance 

theory (Borman & Motowidlo, 1993; Campbell et al., 1993), organizational climate theory (eg. 

Zohar, 1980, 2008) and the job demands-resources (JD-R) model (Bakker & Demerouti, 2007;  

Demerouti, Bakker, Nachreiner & Schaufeli, 2001; Schaufeli & Bakker, 2004) 

Job performance theory underlies the causal sequence represented by linkages 1, 2, 3 

and 4 (Figure 4). This sequence has been presented in the two first sections of this chapter, by 

(1) Griffin & Neal (2000)ôs empirical work giving a special emphasis to safety climate as 

antecedent of safety performance on the one hand, and by (2) Christian et al. (2009)ôs model 

considering a wider variety of distal antecedents of safety performance. As mentioned in section 

3.2., much more research is needed to reinforce conceptual linkage 1 relating individual 

differences to safety knowledge, skills and motivation. Beus et al., also emphasized the need to 

further investigate conceptual linkage 3 (i.e. the impact of accidents on safety knowledge, skills 

and motivation) proposed by Burke & Signal (2010). However, as our aim is to understand 

safety behaviors, this linkage is beyond the scope of this thesis (as well as linkages 12, 13 and 

14 all including accidents). Finally, Beus et al. also recommend to further ñexamining whether 

differential relationships exist based on the type of behavior consideredò (p.360) to deepen 

understanding of this sequence. 

Organizational climate theory underlies the causal sequence represented by linkages 8, 

9, 10 and 11 (Fig.4). It has been evoked in the section 2.3 and reflects the contingent reward 

perspective adopted by Zohar (2008) to explain the relationship between safety climate and 

safety behaviors. In other words, behavior-outcome expectancy should mediate the relationship 

between contextual factors and safety behaviors at both individual and group-levels. According 

to Zohar (2008), such behavior-outcome expectancies are motivational by reinforcing behaviors 

that are likely to be rewarded. However, Beus et al. (2016) note that this form of motivation 

remains distinct from Griffin & Neal (2000) and Neal & Griffin (2006)ôs definition of safety 
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motivation (see page 31). Indeed, ñwhen considered under the lens of expectancy theory 

(Vroom, 1964), Griffin and Nealôs (2000) description of safety motivation is predominantly a 

function of valence (i.e. motivation based on the perceived value of safety), whereas Zoharôs 

conceptualization of behavior-outcome expectancy is a product of instrumentality (i.e. 

motivation based on the perceived connection between behaviors and desired outcomes)ò (Beus 

et al., p.364). As noted by Beus et al. (2016), no empirical studies have tested linkages 8 and 9, 

at the individual level of analysis. At the group level (linkages 10 and 11) some intervention 

studies showed that providing feedback to supervisors about the frequency of their safety-

oriented interactions with subordinates increased such interactions and, in turn, improved safety 

behaviors at the group-level (eg. Zohar, 2002; Zohar & Polachek, 2014). Beus et al. note that if 

many studies have explained the direct relationships they identified between contextual factors 

and safety behaviors by behavior-outcome expectancies, none effectively measured such 

behavior-outcome expectancies. They consequently encourage future studies to directly assess 

this construct. 

Finally, the JD-R model underlies the causal sequence represented by linkages 5, 6 and 

7. In short, when applied to the domain of safety, this model posits that ñsafety-related job 

demands (eg. work overload, job risks/hazards) and job resources (eg. social support, 

autonomy) influence individualsô safety-related behaviors through their effects on the 

availability of personal resourcesò (Beus et al., 2016, p.361). In the context of their review, 

Beus et al. defined personal resources as ñfactors that reflect an individualôs level of personal 

energy or capacity to accomplish workò (p.361). They distinguished between indicators of the 

absence of personal resources (eg. job strain, burnout) and of the presence of personal resources 

(eg. engagement). This use of the term ñpersonal resourcesò may seems a bit confusing as a 

recent update of the JD-R model (Bakker & Demerouti, 2017), positions personal resources at 

the same level as job resources, as antecedents of what Beus et al. (2016) named personal 
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resources (i.e. job strain and engagement). Moreover, the application of the JD-R model to 

explain safety-related behaviors should not be restricted to ñsafety-relatedò job demands and 

resources, as it also concerns more general, non-safety specific working conditions declined 

into job demands and resources (eg. Hansez & Chmiel, 2010). 

The JD-R model and its application to the safety domain will be explained in a more 

detailed way in chapter 3. 

 

4. Conclusion, key learnings and avenues for future research 

The first section of this chapter provided an overview, although non exhaustive, of the 

way research on safety climate evolved over time, and by putting a particular emphasis on the 

work by Griffin and Neal (Griffin & Neal, 2000, 2006; Neal, Griffin, Hart, 2000) and their 

safety performance model. In the second section, we used Christian et al. (2009)ôs model of 

safety performance to give an overview of the factors, besides safety climate, that have been 

identified in the literature as having an impact on safety performance. We particularly 

developed the subsection 2.3. on personality factors, as their impact on safety behavior will be 

further examined as part of this thesis. Finally, the third section presented an integrated safety 

model proposed by Beus et al. (2016), summarizing current workplace safety theories and 

making recommendations for improvements to guide future workplace safety research. Table 3 

synthesizes the key learnings highlighted through this chapter and the resulting avenues for 

future research.  
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Table 3. Key learnings and avenues for future research 

Key Learnings Avenues 

Importance/dominance of perceptions of management 

commitment to/ attitude toward safety in reflecting safety 

climate (Flin et al., 2000; Griffin & Neal, 2000; Guldenmund, 

2000; Zohar, 1980, 2000) 

 

Further examining how 

perceived management 

commitment to safety impacts 

safety behaviors (eg. through 

effective measure of behavior-

outcome expectancy, Beus et 

al., 2016; Zohar, 2008) 

Importance of non-safety specific situation-related (indirect) 

antecedents of safety behaviors (eg. organizational climate: 

Neal et al., 2000; psychosocial conditions: Tholén et al., 2013) 

 

Continue to investigate the 

impact of non-safety specific 

variables and processes in the 

emergence of safety behaviors 

Different predictors of different types of safety behaviors. For 

instance, safety climate and leadership are better predictor of 

safety participation than compliance (eg. Christian et al., 

2009; Clarke, 2006); distinct forms of motivation have a 

differential impact on the type of behavior considered (see 

p.23 ïGriffin & Neal vs. Probst & Brubakker, p.28 ï Conchie,  

p.37 - Zohar vs. Griffin & Neal)  

 

For the relationships derived 

from job performance theory, 

Beus et al. (2016) recommend 

to further examining whether 

differential relationships exist 

based on the type of behavior 

considered 

Safety participation predicts future safety compliance (Neal & 

Griffin, 2006) 

 

Further investigating the 

relationships between task and 

contextual safety behaviors  

Importance of distinguishing between distal vs. proximal 

antecedents of safety behaviors (Christian et al., 2009) 

 

Importance of considering 

whole processes 

More accurate theoretical models should include a path from 

safety motivation to safety knowledge (Christian et al., 2009) 

Further examining the 

relationships between these 

variables  

Hogan and Foster (2013) proposed a facet-based approach 

suggesting that strong relationships can be expected between 

personality and safety behaviors if the personality 

characteristics considered correspond to the type of behavior 

considered and showed that a composite personality safety 

scale better predicted overall safety performance than 

individual FFM scales 

Need to examine the impact of 

specific personality 

characteristics (eg. at the facet-

level), matching with the type 

of safety behaviors considered 

(Beus et al., 2015; Hogan & 

Foster, 2013). 

Christian et al (2009)ôs model posits that distal person-related 

factors (i.e. personality) have an indirect effect on safety 

behaviors through proximal person-related factors (i.e. safety 

motivation and knowledge) but there is limited evidence 

confirming this assumption. 

Further investigating the 

indirect impact of personality 

on safety behaviors, through 

the mediating role of proximal 

person-related factors such as 

safety motivation and 

knowledge. 
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Chapter 3. Psychological processes explaining safety behaviors and underlying theories 

 

 

Since the call from Hofmann, Jacobs and Landy (1995) for further considering the 

influences of socio-organizational factors on safety, research has quickly evolved in this way. 

As developed in chapter 2, safety climate, by being ñan organizational factor commonly cited 

as an antecedent of system safety (Griffin & Neal, 2000, p.347)ò,  has been widely investigated 

and has been at the origin of the development of safety performance models (Beus et al., 2016; 

Christian et al., 2009; Griffin & Neal, 2000). These models have emphasized the necessity of 

considering whole processes predicting workplace safety, for instance by distinguishing 

between distal and proximal antecedents of safety behaviors (Christian et al., 2009). However, 

some conceptual linkages forming these theoretical models still suffer from a lack of empirical 

evidence (see Beus et al., 2016). Furthermore, if several studies have invoked psychological 

processes in order to interpret the relationships they identified between organizational factors 

and safety outcomes, studies measuring effectively such psychological processes are pretty rare. 

In her paper entitled ñThe ósocial-physiologyô of safety. An integrative approach to 

understanding organizational psychological mechanisms behind safety performanceò, Törner 

(2011) also pointed out this issue and noted that ñthere is a substantial and unfortunate delay in 

results from research on organizational performance to reach the safety arena. Safety research 

does not make use of the extensive literature on organizational performance, and results on 

organizational processes that are presented as novelty in safety research have often been long 

accepted in other organizational researchò (p.1262). She also emphasized that ñanother problem 

of the study of causal relations within an organization is that such relations are normally 

depicted in unidirectional models where different aspects of management cause effects on 

seemingly passively receiving employees. Social processes are, however, of a more 

ñphysiologicalò character. (é) Having better and broader understanding of the complex 
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patterns of interactions in organizational psychology is important for the ability to understand 

organizational processes and, in extension, to support safety developmentò (p.1262-1263) 

To address this gap and to encourage further studies to progress in that way, Chmiel and 

Hansez (2016) have identified four distinct psychological processes they considered as 

fundamental to explain safety behaviors, namely, cognitive-energetical, motivational, 

instrumental and obligation processes. The first two processes are derived from the health-

focused Job Demands-Resources (JD-R) Model (Bakker et al., 2004; Bakker & Demerouti, 

2017; Demerouti et al., 2001), whereas the last two processes are rooted on two key postulates 

of Social Exchange Theory (Blau, 1964). 

This third chapter is dedicated to the presentation of these four processes and the 

underlying theories. The first section presents the general JD-R model, how it has been used to 

predict safety violations (Hansez & Chmiel, 2010) and reviews other studies invoking the JD-

R processes in the explanation of safety-specific behaviors. In second section, we focus on two 

key postulates of Social Exchange Theory (Blau, 1964) reflecting instrumental and obligation 

processes and examine how the safety literature used this theory to interpret research findings. 

More precisely, we review studies linking leadership/management, trust and perceived 

organizational support to safety behaviors and interpreting the findings by appealing to Social 

Exchange Theory. 

 

1.  The Job Demands-Resources Model and safety 

 

1.1. The Job Demands-Resources model 

The JD-R model was introduced in the organizational literature by Demerouti et al. 

(2001), with the aim of examining the impact of working conditions on burnout. The authors 

identified two broad categories of working conditions: job demands and job resources. They 
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defined job demands as ñthose physical, psychological, social, or organizational aspects of the 

job that require sustained physical and/or mental effort and are therefore associated with certain 

physiological and psychological costsò (Demerouti et al., 2001, p.501) and job resources as 

ñthose physical, psychological, social, or organizational aspects of the job that may do any of 

the following: (a) be functional in achieving work goals; (b) reduce job demands and the 

associated physiological and psychological costs; (c) stimulate personal growth, learning and 

developmentò (Demerouti et al., 2001, p.501). The authors found that job demands, such as 

physical overload, time pressure or physical environment were positively related to the 

exhaustion dimension of burnout only, whereas job resources, such as feedback, supervisor 

support or rewards were negatively related to the disengagement dimension of burnout only. 

These results were the first indication of the existence of two different processes instigated by 

working conditions. On the one hand, job demands may affect cognitive-energetical processes 

leading to a depletion of energy (i.e. job strain or burnout) that is associated to poor 

organizational performance.  On the other hand, job resources may affect motivational 

processes by promoting greater work engagement and, in this way, motivate employees to 

achieve goals and performance. Given the definition of job resources, they may play either an 

intrinsic motivational role (by fostering growth learning and development) or an extrinsic 

motivational role (by being instrumental in achieving work goals) (Bakker, Demerouti & 

Verbeke, 2004). Subsequent research also demonstrated that important job resources allowed 

workers to cope better with their job demands (eg. Xanthopoulou, Bakker, Dollard et al., 2007). 

In other words, job resources have the power to buffer, or moderate the impact of job demands 

on job strain. Furthermore, and consistent with Hobfoll (2001)ôs Conservation of Resources 

theory postulating that ñresource gain (é) is depicted as of increasing importance in the context 

of lossò (Hobfoll, 2001, p.337), a proposition of the JD-R theory is that job ñresources 

particularly influence motivation when job demands are highò. In other words, ñresources gain 
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their motivational potential and become particularly useful when neededò (Bakker & 

Demerouti, 2017, p.275). Finally, although limited evidence is available in the literature to 

support this proposition, Bakker & Demerouti (2017) emphasized that ñpersonal resources such 

as optimism and self-efficacy can play a similar role as job resourcesò (p.275), by moderating 

the impact of job demands on job strain and by instigating motivational processes.  

As noted by Bakker & Demerouti (2017), the aspects described above have been 

evidenced in hundreds of studies from 2001 to 2011, and can be summarized in the 6 first 

propositions presented in Table 4 and depicted in Figure 5. Among the authors of these studies 

(eg. Hakanen, Perhoniemi and Toppinen-Tanner, 2008; Xhantopoulou, Bakker, Demerouti and 

Schaufeli, 2009, cited by Bakker & Demerouti, 2017), some ñconducted longitudinal studies 

started to find evidence for both causal and reversed causal effects between job demands, 

resources, and well-beingò (Bakker & Demerouti, 2017, p.276). Based on these observations, 

Bakker & Demerouti (2017) further proposed the existence of ñgain spiralsò and ñloss spiralsò. 

Concerning gain spirals, ñemployees who are motivated by their work are likely to use job 

crafting behaviors, which lead to higher levels of job and personal resources and even higher 

levels of motivationò (Bakker & Demerouti, 2017, p.276). Job crafting has been defined by 

Tims, Bakker & Derks (2012) as ñthe changes that employees may make to balance their job 

demands and job resources with their personal abilities and needsò (p.174). Concerning loss 

spirals, ñemployees who are strained by their work are likely to show self-undermining 

behaviors, which lead to higher levels of job demands, and even higher levels of job strainò 

(Bakker & Demerouti, 2017, p.277). Self-undermining refers to ñbehavior that creates obstacles 

that may undermine performanceò (Bakker & Costa, 2014, p.115). These propositions (P7 and 

P8) are summarized in Table 4 and depicted in Figure 5.  
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Table 4 . Job Demands-Resources Theory (Bakker & Demerouti, 2017) summarized in 8 

propositions (P) 

P 1 ñAll types of job characteristics can be classified in one of two categories: job demands and 

job resourcesò 

P 2 ñJob demands and resources instigate two very different processes, namely a health-

impairment (or cognitive-energetical) and a motivational processò. 

P 3 ñJob resources can buffer the impact of job demands on strainò 

P 4 ñJob resources particularly influence motivation when job demands are highò 

P 5 ñPersonal resources such as optimism and self-efficacy can play a similar role as job 

resourcesò 

P 6 ñMotivation has a positive impact on performance, whereas job strain has a negative 

impact on performanceò 

P 7 ñEmployees who are motivated by their work are likely to use job crafting behaviors, 

which lead to higher levels of job and personal resources and even higher levels of 

motivationò 

P 8 ñEmployees who are strained by their work are likely to show self-undermining behaviors, 

which lead to higher levels of job demands, and even higher levels of job strainò 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. The job demands-resources model (Bakker & Demerouti, 2017) 

Note: P 1-P 8: see table 4 
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1.2. JD-R Model of safety violations (Hansez and Chmiel, 2010) 

By drawing on the two first propositions of the JD-R theory (Bakker & Demerouti, 2017; 

Bakker et al., 2004), Hansez & Chmiel (2010) provided the first evidence that non-safety 

specific job related factors can be related to safety violations through job strain and job 

engagement. In other words, they showed that, on a sample of 4,297 workers from a Belgianôs 

company in the energy sector, the cognitive-energetical and the motivational processes of the 

JD-R model play an important role in the prediction of safety violations.  

Concerning the cognitive-energetical processes, as illustrated in Figure 6, the authors 

found that non-safety specific job demands (i.e. work overload and role ambiguity) were 

significantly related to job strain, which in turn was related to routine, but not situational 

violations. This process raises the question of the priority given to productivity, maybe to the 

detriment of safety (eg. Probst & Brubaker, 2007; Zohar, 2003). Hansez and Chmiel (2010) 

explained these results by appealing to Hockeyôs (1997) compensatory control model of effort 

regulation, arguing that if efforts are made to deal with working conditions in a way to maintain 

high production levels, less energy may be available for other aspects of the job, increasing the 

likelihood of effort-based routine violations to occur.   

Furthermore, in line with motivational processes, the authors found that work 

engagement, a psychological state characterized by absorption, vigor and dedication (Schaufeli 

and Bakker, 2004), mediated the relationships between job resources (i.e. decision latitude, 

work support and job quality) and both ñroutineò and ñsituationalò violations.  Based on the 

assumption that job resource play both an intrinsic and extrinsic motivational role (Bakker et 

al., 2004), Hansez and Chmiel (2010) explained their results by arguing that, through 

engagement, job resources have an impact on situational violations because they foster 

employeesô growth, learning, and development (intrinsic), in this case illustrated by the 

development of new ways to cope with cumbersome organizational safety practice (eg. 
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arranging for personal protective equipment to be more easily accessible). By the same process, 

job resources also have an impact on routine violations because they foster the willingness to 

invest oneôs efforts and abilities in meeting the work goals (extrinsic), here, by respecting the 

safety rules even if it would be easier to violate them by taking short cuts, in order to keep 

energy available for other priority tasks. 

 

Figure 6. The expanded JD-R Model of safety violations (Hansez & Chmiel, 2010, p. 274).  

Note: ñstandardized path coefficients, all loadings and structural path are significant at p<.05 except 

if indicated (ns)ò 

  

 Another important finding of Hansez & Chmielôs model of safety violations was that a 

key safety-specific construct, óperceived management commitment to safetyô (PMCS), 

explained additional variance in safety violations. More precisely, the model they tested without 

the construct of PMCS (and then without the paths from job demands and resources to PMCS 

and from PMCS to violations), explained 10% of routine violations and 8% of situational 

violationsô variances. When the authors added the construct of PMCS, these variances 

increased, and the model, as depicted in Figure 6, allowed to explain 16% of variance in routine 

violation and 20% of variance in situational violations. Also, job resources explained 35% of 

variance in PMCS. The significant path from job resources to PMCS supported the view that 
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job resources have the power to influence safety behaviors through both non-safety specific 

motivational involvement in work (i.e. job engagement) and safety-specific processes. An 

important implication of these findings is that, ñeven in the safety critical jobs studied here, 

safety-specific influences and other work practices can be distinguished from job related 

effectsò (Hansez & Chmiel, 2010, p.276).  

 

1.3. Safety-specific JD-R model of safety (Nahrgang, Morgeson & Hofmann, 2011) 

 The year after the publication of Hansez and Chmielôs JD-R model of safety violations, 

Nahrgang et al. (2011) proposed a meta-analysis of 203 independent samples, and tested the 

relationships job demands and resources, burnout, engagement and safety outcomes (i.e. 

accidents and injuries, adverse events and unsafe behaviors). However, in the same way as Beus 

et al. (2016) described the application of the JD-R model to safety by referring to ñsafety-

specific job demands and resourcesò (see chapter 2, p.39), Nahrgang et al. (2011) also 

considered safety specific working conditions as job demands and resources. Job demands 

comprise risks and hazard (i.e. perceptions of safety, perceived risk, level of risk and number 

of hazard), but also physical demands (i.e. workload, work pressure and physical demands), 

and complexity (i.e. cognitive demands, task complexity and ambiguity), whereas job resources 

included safety knowledge, autonomy, safety-specific social support and leadership, as well as 

safety climate (see Figure 7).  This approach is different from that of Hansez & Chmiel (2010) 

who focused on general, non-safety specific working conditions categorized into job-related 

demands and resources and who showed that the effects of PMCS, a key construct reflecting 

safety climate, can be distinguished from non-safety specific influences. Moreover, Nahrgang 

et al. (2011)ôs conceptualization of engagement comprise workersô safety participation and 

safety-specific communication and information sharing, as well as safety compliance (i.e; 

working safely), job satisfaction and commitment. Contrary to Hansez and Chmielôs model that 
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consider safety violations, or low safety compliance, as outcomes, Nahrgang et al. included this 

type of behavior, as well as safety participation, as reflecting engagement. By contrast, they 

labelled as ñburnoutò only non-safety specific variables such as health, anxiety, stress and 

depression. Finally, among safety outcomes, besides accidents and injuries, and adverse events 

(i.e. near misses, safety events and errors), they included ñunsafe behaviorsò, comprising 

negative safety & health, absence of safety citizenship behaviors and unsafe behaviors.  

 

Figure 7. Job demands-resources model of workplace safety (Nahrgang et al., 2011, p.72) 

 

 Results of Nahrgang et al.ôs meta-analyses showed that, among job demands, risks and 

hazards and complexity were significantly and positively related to burnout (but not physical 

demands). Globally, they also found that job demands were negatively related to engagement, 

the only non-significant relationships being those between physical demands and engagement, 

and between risks and hazards and satisfaction. All job resources were significantly and 

positively related to engagement, compliance and satisfaction, as well as negatively related to 

burnout. They also found that burnout was significantly and positively related to accidents and 

injuries, as well as to adverse events, but not to unsafe behaviors. Engagement was significantly 
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and negatively related to adverse events and to unsafe behaviors, but not to accidents and 

injuries, whereas compliance and satisfaction were significantly related to all safety outcomes.  

 In order to test their mediation hypotheses that ñburnout would mediate the relationship 

between job demands and resources and safety outcomesò and that ñengagement would mediate 

the relationship between job demands and resources and safety outcomesò (p.81), Nahrgang et 

al. further test the meta-analytic path model represented in Figure 8. They found evidence for 

indirect effects of risks and hazards, as well as safety climate on adverse events only. More 

precisely, the indirect effect of risks and hazards on adverse events is through compliance only, 

whereas the indirect effect of safety climate on adverse events is through both burnout and 

compliance. As emphasized by the authors, although this path model did not support the health 

impairment hypothesis, ñmeta-analytic regression results did find that burnout partially 

mediated the relationship between job demands and adverse eventsò (p.82). 

 

Figure 8. Hypothesized path model (Nahrgang et al., 2011, p.83).  

Note: standardized coefficients, *p<.05, **p<.01 

 

 Taken together, these results provide ñsupport for a health impairment process and a 

motivational process as mechanisms through which job demands and job resources relate to 

safety outcomesò (Nahrgang et al., 2011, p.71). 
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1.4. Other studies invoking the JD-R processes for improving safety 

 In the same manner as Nahrgang et al. (2011), Li, Jiang, Yao, and Li (2013) 

conceptualized safety compliance as reflecting engagement. On a sample of 670 crude oil 

production workers in China, they examined the indirect impact of non-safety specific job 

demands (psychological and physical demands) and resources (decision latitude, supervisor and 

coworker support) on safety outcomes (i.e. injuries and near misses), through emotional 

exhaustion and safety compliance. As expected, they found significant indirect effects of job 

resources on safety outcomes, through both emotional exhaustion and safety compliance and 

significant indirect effect of job demands on safety outcomes, through emotional exhaustion. 

 Interesting with JD-R model applied to safety outcomes is that this model considers the 

influence of cognitive-energetical or health impairment processes. By contrast, most prevalent 

models guiding safety performance research (eg. Christian et al., 2009; Griffin and Neal, 2000) 

mainly focus on motivational aspects, potentially missing an important pathway leading to 

safety in the workplace. Consistent with the depletion of energyôs hypothesis, Korea, Seo, Lee, 

Kim & Jee (2015) found that, in the construction industry, self-perceived fatigue partially 

mediated the negative relationship between job stress (measured by job demand, job insecurity 

and lack of rewards) and temporary workersô safety behaviors, measured by a single variable 

comprising both compliance and participation items. 

 Work by Turner and colleagues (Turner, Chmiel, Hershcovis, Walls, 2010; Turner, 

Chmiel, Walls, 2005; Turner, Stride, Carter, McCaughey & Carroll, 2012) has focused on 

applying to safety the general proposition 3 (P3) of the JD-R Theory that ñjob resources can 

buffer the impact of job demands on strainò (Bakker & Demerouti, 2017). On a sample of 334 

United Kingdom trackside workers, Turner et al. (2010) tested the moderating role of safety-

specific resources (i.e. perceived support for safety from senior managers, supervisors, and 

coworkers) in the relationship between psychological job demands (i.e. work overload) and 
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hazardous work events. They found that role overload increased hazardous work events, but 

that perceiving high safety-specific support from coworkers in particular allowed to buffer this 

impact. Turner et al. (2012) examined the main and interaction effects of job demands, job 

control and social support on both safety participation and compliance, among healthcare staff 

from Emergency departments of seven hospitals in the UK. Surprisingly, they did not find 

significant main effect of non-safety specific job demands on safety compliance, nor on safety 

participation. However, they found a significant main effect of job control (but not of social 

support) on safety participation and a significant interaction between job control and social 

support in explaining safety participation, in the sense that high job control and high social 

support resulted in higher participation. Social support was the only significant predictor of 

safety compliance. Turner, Chmiel & Walls (2005) found that, among trackside workers, high 

job demands (i.e. workload) were associated with lower safety citizenship role definitions 

(SCRDs), whereas high job control was associated with higher SCRDs. The interaction between 

job control and demands was significant, in the sense that low control and high demands 

resulted in lower SCRDs. Despite Turner et al. (2012)ôs results that job demands were not 

related to participation, Turner et al. (2005)ôs finding is an indication effort-related processes 

could be implicated in safety participation, as SCRDs predict involvement in corresponding 

discretionary safety activities (Hofmann et al., 2003). In line with this hypothesis, Clarke 

(2012)ôs meta-analysis showed that job demands (she labelled hindrance stressors, such as role 

conflict, role ambiguity, lack of job security) had an impact on both safety compliance and 

safety participation, whereas challenge stressors (such as time pressure and work overload) did 

not. More recently, Chen & Chen (2014) showed that, in a sample of 339 cabin crew members, 

non-safety specific job demands (i.e. work overload and emotional demands) and resources (i.e. 

professional development and job autonomy) were both significantly related to  in-role and 
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extra-role safety behaviors (measured with Griffin & Neal safety compliance and participation 

items), as well as on upward safety communication. 

 All these studies examined the direct impact of job demands and resources on safety 

behaviors. However, effective measures of effort-related and motivational processes are 

necessary to conclude to the existence of such processes between job demands/resources and 

safety behaviors, in the same way as Hansez & Chmiel (2010) did for explaining safety 

violations. Furthermore, results of the above mentioned studies could have been influenced by 

the type of demands and resources considered. Concerning motivational processes only, Yuan, 

Li & Tetrick (2015) also tested the mediating role of job engagement in the relationships 

between job hindrance (i.e. job insecurity and role overload) and job resources (i.e. PMCS and 

coworker support) and safety performance and found that job engagement partially mediated 

the relationships between job resources and both safety participation and compliance.  

  

1.5. In short 

Among the four processes identified by Chmiel and Hansez (2016) as fundamental to 

explain safety behaviors, cognitive-energetical and motivational processes are derived from the 

health-focused Job Demands-Resources (JD-R) Model (Bakker et al., 2004; Bakker & 

Demerouti, 2017; Demerouti et al., 2001). This section presented the general JD-R model, how 

it has been used to explain safety violations (Hansez & Chmiel, 2010) and reviewed other 

studies invoking the JD-R processes in the explanation of safety outcomes. Except for Hansez 

and Chmiel (2010)ôs model of safety violations and for Yuan et al. (2015)ôs empirical test of 

motivational processes explaining safety performance, safety literature mainly investigated the 

direct effects of job demands and resources on safety behaviors. For instance, Nahrgang et al. 

conceptualized safety performance (i.e. safety compliance and participation) as representing the 

mediating variable of engagement in their JD-R model of safety. If a number of studies have 
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investigated the relationships between job demands and resources and safety participation (eg. 

Chen & Chen, 2014; Clarke, 2012; Turner et al., 2012; Yuan et al., 2015), results were not 

consistent (probably due to the variety of demands and resources considered) and the majority 

of these studies only examined direct relationships, rather than effectively measuring the 

processes evoked. Future research is needed to further investigating the application of 

cognitive-energetical and motivational processes to contextual safety behaviors. Finally, the 

relationships identified between job resources and safety behaviors in the above mentioned 

studies have been interpreted in the light of the JD-R model, as reflecting motivational 

processes. However, as suggested by Chmiel & Hansez (2016), ñitôs likely that at least some 

job resources may entail both motivational and obligation processes in their effect on safety 

behaviorsò. This possibility is examined in the next section, presenting two processes derived 

from Social Exchange Theory (Blau, 1964): obligation and instrumental processes. 

 

2. Social Exchange Theory and safety 

 

 Besides the cognitive-energetical and motivational processes derived from the JD-R 

Model (Bakker & Demerouti, 2017), Chmiel & Hansez (2016) also proposed that two processes 

derived from Social Exchange Theory (Blau, 1964), namely obligation and instrumental 

processes, can also explain safety behaviors. In this section we present the general postulates 

of Social Exchange Theory (SET) reflecting obligation and instrumental processes and we 

review the safety literature using this theory to interpret research findings. More precisely, we 

focus on studies linking leadership/management, trust and perceived organizational support to 

safety behaviors. 
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2.1. General postulates of SET and safety 

 

 First, a well-known postulate of SET is that, if employees perceive that their 

organization give importance to their well-being, they will develop an obligation to reciprocate 

(Blau, 1964, Eisenberger et al, 1986), and so, for example, adopt behaviors that benefit the 

organization. This assumption is based on the norm of reciprocity  (Gouldner, 1960), 

postulating that when a person treats another well, this other person may feel obliged to return 

this favorable treatment. This is in line with Eisenberger, Cummings, Armeli & Lynch (1997)ôs 

assumption that perceived organizational support would elicit employeesô felt obligation to care 

about the organizationôs welfare and to help the organization reach its objectives. For example, 

organizational citizenship behaviors (or extra-role behaviors) are one likely avenue for 

employee reciprocation because they reflect discretionary individual behaviors, not explicitly 

recognized by job descriptions (Organ, 1988, cited by Konovsy & Pugh, 1994). Also in the 

safety specific literature, safety citizenship behaviors have been interpreted as the result of a 

reciprocation process (eg. Hofmann, Morgeson and Gerras, 2003). 

  Second, SET also postulates that in the context of social interactions, actors behave in 

terms of anticipated rewards (Blau, 1964; Homans, 1961). In organizational setting, 

management are viewed as having more power than employees because of their status (they are 

supposed to represent the organization), and employees are viewed as dependent of 

management as they are those who can provide the rewards expected for behaving in a good 

way. As mentioned in chapter 2, in the safety domain, Zohar (2008) interpreted the link between 

safety climate and safety behaviors by individual perceptions of safety climate as informing 

behavior-outcomes expectancies. In other words, such perceptions are taken to inform 

employee expectations regarding organizational approval or disapproval for safety behaviors. 

The interpretation of management attitude and behaviors towards safety may directly affect 

employeesô safety behaviors, according to what they think is expected of them and the rewards 
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they may expect by behaving accordingly. When management and peers display an internally 

consistent pattern of action concerning safety, a consensus should then occur, even if it differs 

from the formally declared policy (Zohar, 2008). Perceptions of positive management attitudes 

toward safety can be considered by workers as a safety specific signal that rewards can be 

expected if they behave safely. This reflects instrumental processes. 

 As part of this thesis, we focus on three main factors, whose relations with safety 

behaviors can illustrate social exchange processes: leadership and management, trust and 

perceived organizational support. If the authors of the studies presented below interpreted they 

findings by using obligation and instrumentalôs arguments of SET, they did not included 

effective measures of ñfelt obligationò or ñrewards expectationsò / ñbehavior-outcome 

expectanciesò that should be the only way to confirm the existence of these processes. On the 

one hand, in the non-safety specific research, studies examining obligation processes have 

included ñfelt obligationò measures (eg. Eisenberger et al., 2001; Caesens, Marique, Hanin, & 

Stinglhamber, 2016). On the other hand, as emphasized by Beus et al (2016)ôs Integrated Safety 

Model (see chapter 2, Figure 4), no empirical studies have tested the relationships between 

contextual factors such as PMCS and individual behavior-outcome expectancies, nor between 

such individual behavior-outcome expectancies and safety behaviors. Indeed, as emphasized 

by Törner (2011), there is a delay between results from general organizational and safety 

specific research. However, the studies presented in this section provide important insights into 

the relevance of examining these SETôs processes in the safety area.  

 

2.1.1. Leadership, management and safety 

 

 Literature investigating the impact of leadership, management and safety climate have 

been presented in chapter 2, in the context of safety performance models. Authors from some 

of these studies have used SET arguments to interpret their findings. For instance, results of the 
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studies by Hofmann and colleagues, partially presented in chapter 2, subsection 3.1, have been 

interpreted by these authors through SET. More precisely, Hofmann, & Morgeson (1999)ôs 

found that high quality LMX relationships and perceived organizational support (POS) jointly 

resulted in positive safety outcomes, such as reduced accidents, through better safety 

communication and more safety commitment. They considered the impact of LMX and POS 

simultaneously because of their ñcommon foundation of social exchangeò (p.293) and 

emphasized the importance of the finding that LMX and POS jointly predict safety 

communication, suggesting that ñemployees direct their reciprocating actions toward the target 

from which benefits accrueò. Indeed, ñengaging in safety-related communication should be 

beneficial to both the organization and the employeeôs leaderò (p.293).  

 Hofmann et al. (2003) further showed that LMX  also increased safety citizenship 

behaviors through expanded SCRDs and that safety climate moderated the relationship between 

LMX and SCRDs. In other words, when safety climate was positive, high-quality LMX 

relationships resulted in expanded safety citizenship role definitions, but when safety climate 

was low, SCRDs were not expanded. Here again, the authors interpreted their findings by 

appealing to SET and argued that employees ñreciprocate implied obligations of leadership-

based social exchange by expanding their role and behaving in ways consistent with contextual 

behavioral expectations (e.g., work group climate)ò (p.170). It suggests that ñclimates within 

work groups serve to emphasize or de-emphasize certain content-specific role expectations, and 

that members within these groups experiencing high-quality LMX relationships reciprocate 

consistent with these expectationsò (p.176). The idea that workers behave according to what 

they believe is expected of them reflects instrumentality. As emphasized in chapter 2, PMCS is 

the most important dimension of safety climate and Zohar (1980, 2000 and 2008) interpreted 

the relationship between safety climate and safety behavior as reflecting behavior-outcome 

expectancies. In other word, PMCS is a safety specific signal for workers that rewards can be 
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expected if they behave safely (Chmiel & Hansez, 2016). In line with this interpretation Didla, 

Mearns, Flin (2009) by conducting interviews among oil and gas employees, identified that the 

main reason for workers for engaging in safety citizenship behaviors was their perceptions that 

was expected of them. However, in this case, óexpected of themô could also connote a moral 

norm (i.e. employees should behave in a certain way for the common good) and may not 

necessarily illustrate instrumentality. 

 Findings by Hofmann et al. (2003) and their interpretation showed that, when adopting 

a SET perspective, instrumental and relational perspectives are not incompatible. As mentioned 

in chapter 2, Tholén et al. (2013) criticized the instrumentalôs interpretation of the relationship 

between safety climate and safety behaviors advanced by Zohar, arguing that the broader 

organizational context has to be taken into account to fully consider managerôs work, and that 

a ñrelational rather than instrumental perspective on safety climateò (p.62) would be more 

appropriate. They found that psychosocial conditions influenced safety climate that had, in turn, 

lagged effect on individual safety compliance behaviors and argued that ña mere contingent 

reward perspective on safety climate and safety behavior is too meagre and that integrating a 

social exchange theoretical perspective (Blau,1986) may help to develop the safety climate 

concept. It suggests that organizations providing supportive psychosocial working conditions 

would give rise to perceptions of organizational support and thus contribute to an obligation 

among the employees to reciprocate by contributing to the organizational goals. If then safety 

is perceived as a prime organizational goal, and supportive, non-exploitative psychosocial 

conditions contribute to legitimizing leadership authority (Blau, 1986), employees would be 

motivated to achieve high safety performance. This indicates that relational aspects of safety 

climate need to be more acknowledged and that the mechanisms of the influence of 

psychosocial conditions on safety behavior deserve further researchò (Tholén et al., 2013, p.68). 

Hansez and Chmiel (2010)ôs finding that PMCS mediated the effect of job resources on both 
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routine and situational violations is in line with Thol®n et al.ôs findings, and a plausible 

explanation, consistent with that provided by Hofmann et al. (2003), is that instrumental and 

obligation processes could be intertwined in a broader social exchange perspective. 

2.1.2. Trust and safety 

 Conchie and her colleagues have widely investigated the role of trust in relation to 

safety, considering this construct as ñthe missing piece of the safety puzzleò (Conchie, Donald, 

and Taylor, 2006). In the same way, Tºrner (2011), by describing the ñsocial physiology of 

safetyò, claimed that ñit all revolves around trustò as ñmutual trust may promote safety through 

participation and social normsò (p.1265).  

 Conchie, Donald & Taylor (2006) defined safety-specific trust as ñan individualôs 

willingness to rely on another person based on expectations that he or she will act safely or 

intends to act safelyò (p.1097).  According to Mayer, Davis, and Schoorman (1995), in an 

organizational setting, trust involves two specific parties: a trusting party (i.e. the trustor) and a 

party to be trusted (i.e. the trustee). These authors reported 3 core conditions leading to trust 

someone, that is, ability, benevolence and integrity. First, ability is ñthat group of skills, 

competencies, and characteristics that enable a party to have influence within some specific 

domainò (p.717). Second, benevolence has been defined as ñthe extent to which a trustee is 

believed to want to do good to the trustor, aside from an egocentric profit motive. Benevolence 

suggests that the trustee has some specific attachment to the trustorò (p.718). Third, Mayer et 

al. consider that ñthe relationship between integrity and trust involves the trustor's perception 

that the trustee adheres to a set of principles that the trustor finds acceptableò (p.719). They also 

noted that the integrity condition comprise, inter alia, consistency of behaviors and past actions 

of the trustee, that is, reliability or predictability. Integrity has been identified as the strongest 

predictor of workerôs trust in their supervisor (Colquit, Scott, and LePine, 2007; Conchie and 

Donald, 2008). 
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 In the safety literature, in the same way as in the general organizational literature, a 

debate exists on whether trust should be conceptualized as mediator or a moderator. The 

predominant view considers trust as a mediator in the relationship between leadership and 

safety citizenship behaviors (eg. Barling, Loughlin, and Kelloway, 2002; Zacharatos, Barling, 

and Iverson, 2005), in the sense that managers/leaders who are committed to safety create 

benefits to their employees, what leads the latter to trust the former and, in turn, to feel an 

obligation to reciprocate these benefits by engaging in safety citizenship behaviors. However, 

Conchie and Donald (2009) found that safety specific trust in the supervisor moderated, but did 

not mediated the effects of safety-specific transformational leadership on safety citizenship 

behaviors. They argued that they might have focused on the wrong type of trust and more 

specifically that the dimensionality of cognition-based trust doesnôt fit with the nature of the 

safety citizenship behaviors their considered, which was more relation-focused than task-

focused. Moreover, they proposed that the type of exchange implicated in safety specific 

transformational leadership is based on the quality of the affective relationship, and not on the 

perceived competencies of the leader. Conchie, Taylor and Donald (2012) further showed that 

affect-based trust mediated the relationship between transformational leadership and safety 

voice behaviors. Thus, the common view of trust as mediator between manager/leader and 

citizenship behaviors seems to reflect a mechanism through which workers feel an obligation 

to reciprocate the benefits of an affect-based relationship. By contrast, the moderator view 

considers trust as a contextual variable that facilitates safety and implies that employees highly 

trusting their leader for safety concerns will be more receptive to their influence and motivated 

to behave in a safe way (Conchie and Donald, 2009). Conchie and colleaguesô findings suggest 

that safety theory should investigate multiple roles of trust, and the authors noted that, the 

predominant tendency in the literature to consider trust as a mediator has restrained the potential 

for studies to investigate other possible ways by which trust may influence safety behaviors. 
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They thus invite scholars to further investigate under what conditions trust may operate 

(Conchie and Donald, 2009). If affect-based trust seems then reflecting obligation processes, 

the cognition-based conceptualization of trust, by involving a rational decision to trust another 

person based on some objective criteria (Conchie and Donald, 2009) may reflect instrumentality 

Indeed, in the same way as PMCS is a source of behavior-outcome expectancies (Zohar, 2008), 

if attitudes and behaviors of the supervisor regarding safety are perceived as consistent by 

workers ïleading them to trust him or her, they should perceive that they are more likely to be 

rewarded for behaving in a safe manner.  

 

2.1.3. Perceived Organizational Support and Safety 

 As mentioned in section 2.2.1. of the present chapter, the importance of POS in the light 

of SET has been evidenced by Hofmann & Morgeson (1999) that considered its influence on 

safety, jointly with LMX. Perceived organizational support has been defined as ñthe extent to 

which employees believe their organization values their contributions and cares about their 

well-beingò (Eisenberger et al. 1986, p.501). This non-safety specific factor has been identified 

as increasing favorable employee attitudes towards safety behaviors (Eisenberger & 

Stinglhamber, 2011). POS is the construct at the heart of Organizational Support Theory 

(Eisenberger et al. 1986), a theory deeply rooted in SET, and proposing that three processes are 

involved in the relationship between POS and its positive consequences, including citizenship 

behaviors (Baran, Shanock, and Miller, 2012; Rhoades and Eisenberger, 2002): 

1) First, POS helps worker to evaluate to what extent the organization is ready to reward 

their efforts; 

2) Second, employees perceiving POS feel obliged to reciprocate toward the organization; 

3) Third, POS helps to fulfill socio-emotional needs. 
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 The two first processes are clearly reflecting instrumental and obligation processes from 

Social Exchange Theory. 

 Empirically, in the safety literature, Mearns & Reader (2008) used SET to interpret their 

findings, in the offshore oil and gas industry, that employees perceiving high levels of support 

from their organization and from their supervisor reported higher levels of safety citizenship 

behaviors. They argued that ñappropriate exchanges within an organization may lead to 

unanticipated benefits in terms of employees safety behaviors that go beyond normal 

complianceò (p.388). More recently, Reader, Mearns, Lopes and Kuha (2017) proposed an 

interesting multi-level path analysis model showing that, in the same population, activities 

supporting workforce health increased perceptions of organizational support, which resulted in 

more safety citizenship behaviors through increased levels of commitment to the organization. 

In this case, commitment to the organization as well as safety citizenship can be considered as 

a way of reciprocation for a non-safety specific benefit received from the organization, i.e. 

activities supporting workplace health. Interestingly, this study evidenced ñassociations 

between the concepts of occupational óhealthô and ósafetyôò (Reader et al., 2017, p.375) and 

ñexamined whether employee health influences safety, and a relationship was found between 

employee health and safety citizenshipò (p.376). These aspects are interesting as part of this 

thesis as they emphasize the relevance of considering together health and social exchange 

approaches to safety. 

 DeJoy, Della, Vandeberg & Wilson (2010) proposed a model of social exchange and 

safety management that was tested in a large national retailer in the United States. They found 

that occupational safety and health policies and programs (OSHP&P) were significantly related 

to both organizational commitment and safety climate, and that POS partially mediated these 

relationships. In turn, higher commitment resulted in more vitality, less withdrawal behaviors, 

but also more safety at work (i.e. employeeôs self-reported perceptions about the level of safety 
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of their work), whereas safety climate perceptions resulted in more safety at work and less 

accidents.  As widely evidenced in the general organizational literature, POS is an important 

antecedent of organizational commitment (Rhoades & Eisenberger, 2002) and this commitment 

resulted in better safety at work. This is in line with Reader et al. (2017)ôs findings that 

commitment resulted in higher safety citizenship behaviors as a way of reciprocation of this 

support perceived. On the other hand, POS was also related to safety climate. DeJoy et al. 

(2010) argued that ñsafety climate do, in part, reflect employee feelings and emotions about 

organizational support and the fulfillment of management obligation as they pertain to 

workplace safetyò; they complete this argument by positing that ñwhen researchers ask 

employees about the safety climate of their organization or workplace, they are, in essence, 

assessing a social-technical phenomenon. Technical controls and work processes alone do not 

make a safety climate. Safety climate is, indeed, an active and interactive process of 

comprehending or ñsense-makingò (Weick, 1995). POS is important to this process because it 

taps the social-organizational context in which the technical controls and work processes are 

applied in day-to-day work activitiesò (p.169). Concerning the relationships between POS and 

safety climate, previous study by Gyekye & Salminen (2007) showed that Ghanaian industrial 

workers with high POS also had high perceptions of safety climate.  For instance, they found 

that workers with higher perceptions of support expressed more perceptions that their 

management was committed to safety, including more rewards of safe workers, than workers 

with lower perceptions of support. The authors concluded that ñwhen workers perceive that 

their organizations are supportive, concerned, and interested in their general well-being, they 

are more likely to perceive that their organizations value their safety as wellò (p.196)  

 Taken together, these studies linking POS to safety and the interpretations provided by 

their authors give credit to the 3 processes proposed by Baran et al. (2012) and Rhoades & 

Eisenberger (2002) to explain the relationships between POS and its consequences. However, 
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to confirm the existence of instrumental and obligation processes, effective measures of 

behavior-outcome expectancies and felt obligation are missing.  

 

2.2. In short 

 

 This section presented two processes derived from SET and identified by Chmiel & 

Hansez (2016) as important to predict safety behaviors. On the one hand, obligation processes 

are based on the SETôs postulate that if employees perceive that their organization gives 

importance to their well-being, they will develop an implied obligation to reciprocate (Blau, 

1964, Eisenberger et al., 1986), for example by adopting behaviors that benefit the organization. 

Organizational citizenship behaviors are a likely avenue for employeeôs reciprocation, also in 

the safety domain.  On the other hand, instrumental processes are based on another SETôs 

postulate that in the context of social interactions, actors behave in terms of anticipated rewards 

(Blau, 1964; Homans, 1961). In the safety domain, this postulate has been illustrated by Zoharôs 

interpretation of the relationship between safety climate and behaviors, perceptions of safety 

climate informing employeeôs behavior-outcome expectancies or the possibility of being 

rewarded for behaving in the expected way. 

 We reviewed the safety literature using SET arguments, by focusing on three main 

factors whose relations with safety can illustrate social exchange processes: leadership and 

management, trust, and POS. First, according to Hofmann and colleaguesô high quality LMX 

led workers to reciprocate by engaging in safety-related communication (Hofmann & 

Morgeson, 199), but also in safety citizenship behaviors, through an expanded definition of 

safety as part of their role (Hofmann et al., 2003). The latter way of reciprocation is influenced 

by safety climate and, following Hofmann et al. (2003)ôs interpretation, as safety climate 

emphasizes content-specific roles expectations, people reciprocate LMX consistent with this 

expectations. Thus, obligation and instrumental processes seems to be both involved. Second, 
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trust could reflect reciprocation or instrumentality, according to the type of trust considered, 

affect-based trust being more probably involved in obligation processes whereas cognition-

based trust, with its moderating role, in instrumental processes (Conchie and Donald, 2009). 

Future research is need in order to verify these hypotheses. Finally, POS is the construct at the 

heart of Organizational Support Theory, a theory deeply rooted in SET. Means & Reader (2008) 

and Reader et al (2017)ôs work showed that workers reciprocated POS by engaging in safety 

citizenship behaviors. Studies also showed that POS was also positively related to individual 

perceptions of safety climate (Dejoy et al., 2010; Gyekye & Salminen, 2007) and that safety 

climate further led to positive safety outcomes, considered by Dejoy et al. as the result of 

reciprocation process. The finding by Gyekye & Salminen that workers with higher perceptions 

of support also expressed more perceptions of rewards of safe workers illustrate instrumentality. 

3. Conclusion, key learnings and avenues for future research 

 

 

 In this chapter we presented the four processes identified by Chmiel & Hansez (2016) 

as fundamental to explain safety behaviors, and the underlying theories. As represented in 

Figure 9, cognitive-energetical and motivational processes are derived from the health-focused  

JD-R model (Bakker et al., 2004; Bakker & Demerouti, 2017; Demerouti et al., 2001), whereas 

instrumental and obligation processes are rooted on two key postulates of SET (Blau, 1964). 

 The first section presented the general JD-R model, how it has been used to explain 

safety violations (Hansez & Chmiel, 2010) and reviewed other studies invoking the JD-R 

processes in the explanation of safety-specific behaviors. In second section, we focused on two 

key postulates of Social Exchange Theory (Blau, 1964) reflecting instrumental and obligation 

processes and examined how the safety literature used this theory to interpret research findings. 

More precisely, we reviewed studies linking leadership/management, trust and POS to safety 

and interpreting their findings by appealing to SET. 
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 Contrary to the illustration of the processes proposed in Figure 9, our literature review 

has shown that such psychosocial processes emerging in organizations are not so ñdelimitedò, 

interactions and relations existing among each other. This is in line with Tºrner (2011)ôs 

metaphor of the ñsocial-physiologicalò character of safety, and her description of the 

organization as an organism, ñreliant on a web of interactions within and across levels, (which) 

implies that safety performance is relational, where individuals through complex social 

interactions and communication recognize about, and respond emotionally to their 

environment, and as a result may become committed (or not) to contribute to the social context 

of which they are a partò (p. 1267-1268).   

 

 Table 5 synthesizes the key learnings highlighted through this chapter and the resulting 

avenues for future research. 

 

 

 

Motivational processes 

(feeling engaged) 

JOB DEMANDS-

RESOURCES 

THEORY 

 

SOCIAL 

EXCHANGE 

THEORY 

 

Cognitive-energetical processes 

(feeling exhausted) 

Instrumental processes 

(feeling rewarded/punished) 

Obligation processes 

(feeling obliged) 

Figure 9. Psychological processes explaining safety behaviors and underlying 

organizational theories (Chmiel & Hansez, 2016) 
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Table 5. Key learnings and avenues for future research 

Key Learnings Avenues 

Without measuring whole effort-related and motivational 

processes, studies (eg. Chen & Chen, 2014; Clarke, 2012; 

Turner et al., 2012; Yuan et al., 2015) showed that job demands 

and job resources were significantly related to safety 

participation 

 

Examine the effect of 

cognitive-energetical and 

motivational processes in the 

explanation of contextual 

safety behaviors 

If the relationships between job resources and safety behaviors 

have been interpreted in the light of the JD-R model as 

reflecting motivational processes, itôs possible that some 

resources may entail both motivational and obligation processes 

(Chmiel & Hansez, 2016). Indeed, we have seen that safety 

citizenship behaviors are a way used by workers to reciprocate 

resources such as high quality LMX (Hofmann et al., 2003) or 

POS (Mearns & Reader, 2008; Reader et al., 2017) 

 

Investigate the distinction 

between obligation and 

motivational processes in the 

relationships between job 

resources and safety 

behaviors 

The type of trust considered (i.e. affect-based vs. cognition-

based trust) could be involved in different processes and result 

in different types of safety behaviors (Conchie and colleaguesô 

work) 

 

Investigate the possible 

moderating role of cognition-

based trust, which should 

illustrate instrumentality. 

Hansez & Chmiel (2010)ôs finding that, in their JD-R model of 

safety violations, PMCS added explanatory power to safety 

violations, gives an indication that instrumental processes can 

be considered together with cognitive-energetical and 

motivational processes 

 

Consider the simultaneous 

impact of the four processes 

evoked in this chapter on 

safety behaviors 

Although the instrumental interpretation of safety climate 

proposed by Zohar has been criticized (eg. Tholén et al., 2013; 

Törner, 2011), literature shows that instrumental and obligation 

interpretations are not incompatibles in a global social 

exchange perspective (eg. Hofmann et al., 2003) 

 

Consider the simultaneous 

impact of the four processes 

evoked in this chapter on 

safety behaviors 

If the authors of the studies presented in this chapter interpreted 

they findings by using obligation and instrumentalôs arguments 

of SET, they did not included effective measures of ñfelt 

obligationò or ñrewards expectationsò / ñbehavior-outcome 

expectanciesò that should be the only way to confirm the 

existence of these processes 

 

Include effective measures of 

ñfelt obligationò and 

ñrewards expectationsò to 

confirm the existence of 

obligation and instrumental 

processes 
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Chapter 4. Synthesis and roadmap 

 

 

The previous chapters of this dissertation provided an overview of the literature 

addressing the workplace safety issue. Specifically, we focused on the studies seeking to 

improve safety behaviors, through the influence of socio-organizational aspects, characterizing 

the third age of safety (Hale & Hovden, 1998). 

In the first chapter, we presented figures suggesting that safety must continue to be a 

major source of concern for companies. Safety behaviors are one promising avenue to improve 

workplace safety, as they can be used to infer both the absence and the presence of safety (Beus 

et al., 2016). Therefore, the scientific study of the processes leading workers to adopt or not 

safety behaviors, which is the main aim of this thesis, is important for helping companies to 

develop effective measures of primary prevention. We consider both task-related and contextual 

safety behaviors, which have been defined in chapter 1, but also a concept closely tied to safety 

citizenship behaviors: the perspective taken by employees on their role concerning 

discretionary safety activities (SCRDs). In the second chapter, we defined and retraced the 

history of the widely investigated concept of safety climate and how it has been at the origin of 

the development of safety performance models (eg. Beus et al., 2016; Christian et al., 2009, 

Griffin & Neal, 2000). These models have been explained and the studies having identified 

relationships between situational and personal factors on safety performance have been 

presented. Finally, in chapter 3, we described the psychological processes identified by Chmiel 

& Hansez (2016) and the underlying Job Demands-Resources Theory (Bakker & Demerouti, 

2007, 2017) and Social Exchange Theory (Blau, 1964). We also reviewed the studies having 

used JD-R and SETôs arguments to justify their research findings. 
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 Our main aim is to better understand the psychological processes leading workers to 

adopt or not safe behaviors in their workplace. In the second part of this thesis (chapters 5 to 

8), we seek to meet this general objective through four empirical papers, each of these four 

papers having their own general objectives. 

 The first paper, entitled ñEmployee perspectives on safety citizenship behaviors and 

safety violationsò, aims at investigating whether the perspective taken by employees on their 

role concerning discretionary safety activities (SCRDs) plays an important part in predicting 

safety behaviors, and more precisely, safety violations in the first study, and safety 

participation, besides violations, in the second study. 

 The second paper, entitled ñJobs and safety: A social exchange perspectives in 

explaining safety citizenship behaviors and safety violationsò, aims at incorporating contextual 

variables (i.e. safety participation and SCRDs) to the Job Demands-Resources model of 

situational and routine violations proposed by Hansez & Chmiel (2010). We draw on a Social 

Exchange Theory (SET) perspective of job resources to test important new relationships 

between safety specific and non-safety specific processes. 

 The third paper, entitled ñDo you feel supported by your organization? The role of trust 

and felt obligation in predicting participation in discretionary safety activitiesò, aims at 

examining more specifically how instrumental and obligation processes derived from SET help 

to explain the relationship between perceived organizational support (POS) and safety 

participation. 

 Finally, the fourth paper, entitled ñPersonality and Safety Citizenship: Safety 

motivation, Safety Knowledge, or Neither?ò aims at examining how distal (i.e. personality) and 

proximal (i.e. safety motivation and knowledge) person-related factors are associated with new 

sub-categories of safety citizenship behaviors (SCB): SCB oriented towards individuals (SCB-

I) and SCB oriented towards organization (SCB-O). 
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Besides these general objectives, each of these four thesisô papers also address more 

specific issues. We draw on the key findings, gaps and avenues for future research identified in 

the literature (for a synthesis, see tables 3 -chapter 2- and 5 -chapter 3-) to bring to light the 

questions that we address more specifically our the four empirical papers. 

 

1. Questions addressed in paper 1 -  ñEmployee perspectives on safety citizenship 

behaviors and safety violationsò 

 On the basis of Hofmann et al. (2003)ôs finding that employees viewing discretionary 

safety activities as part of their job role (i.e. SCRDs) are more likely to effectively taking part 

in such safety citizenship activities, paper 1 investigates, in two studies, whether SCRDs plays 

an important part in predicting safety behaviors, and more precisely, safety violations in study 

1, and safety participation, besides violations, in study 2. The first study of this paper also 

addresses the general question of the indirect influence of non-safety specific variables, such as 

job control, on safety participation and violations. Moreover, the second study test Christian et 

al (2009)ôs assumption that safety motivation should lead to safety knowledge acquisition. The 

questions addressed in paper 1 are presented in table 7. 

Table 6. Key learnings, avenues and questions to address in paper 1 

Chap Key Learnings Avenues PAPER 
Questions to address in 

empirical paper 1 

1,2,3 The perspective taken by 

employees on their role 

concerning discretionary 

safety activities (SCRDs) 

predicts safety citizenship 

behaviors (Hofmann et al., 

2003) 

Examine whether SCRDs is 

also related to task-related 

safety violations 

1-2-3 Paper 1 investigates, in two 

studies, whether SCRDs plays an 

important part in predicting safety 

behaviors, and more precisely, 

safety violations in study 1, and 

safety participation besides 

violations in study 2. 

2 Safety participation predicts 

future safety compliance 

(Neal & Griffin, 2006) 

 

Further investigating the 

relationships between task 

and contextual safety 

behaviors  

1-2 

 

In paper 1, we test the impact of 

safety participation on routine and 

situational violations 
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2 More accurate theoretical 

models should include a path 

from safety motivation to 

safety knowledge (Christian 

et al., 2009) 

Further examining the 

relationships between these 

variables  

1-4 Study 2 of paper 1 attempts to 

replicate Christian et al. (2009)ôs 

finding that safety knowledge 

partially mediated the relationship 

between safety motivation and 

safety performance (participation 

and compliance). 

 

2. Questions addressed in paper 2 ï ñJobs and safety: A social exchange perspectives 

in explaining safety citizenship behaviors and safety violationsò 

 

 In paper 2, we extend the Job Demands-Resources model of situational and routine 

violations proposed by Hansez & Chmiel (2010) to incorporate contextual variables (i.e. safety 

participation and SCRDs). This leads us to adopt a social exchange perspective for two reasons: 

first, because safety participation is discretionary it is able to be reciprocated by employees, 

reciprocation being central to social exchange perspectives (Blau, 1964; Eisenberger et al., 

1986). Second, because Hansez & Chmiel (2010) that a safety specific variable, Perceived 

Management Commitment to Safety (PMCS), explained appreciable additional variance in 

safety violations over the core, non-safety specific, JDR model, and PMCS can be regarded as 

reflecting anticipated rewards for behaving safely. The questions addressed in paper 2 are 

presented in table 8. 

Table 7. Key learnings, avenues and questions to address in paper 2 

Chap Key Learnings Avenues PAPER 
Questions to address in 

empirical paper 2 

1,2,3 The perspective taken by employees 

on their role concerning discretionary 

safety activities (SCRDs) predicts 

safety citizenship behaviors 

(Hofmann et al., 2003) 

Examine whether 

SCRDs also predict 

task-related safety 

violations 

1-2-3 We include SCRDs, as well as 

safety participation, to Hansez & 

Chmiel (2010)ôs JD-R model of 

safety violations as possible 

contextual antecedents of such 

violations, within the framework 

of the processes investigated in 

this paper  

2 Safety participation predicts future 

safety compliance (Neal & Griffin, 

2006) 

 

Further investigating 

the relationships 

between task and 

contextual safety 

behaviors  

1-2 

 

In paper 2, we test the impact of 

safety participation on routine and 

situational violations 



Chapter 4. Synthesis and roadmap 

 

 

91 

 

2 Importance/dominance of perceptions 

of management commitment to/ 

attitude toward safety in reflecting 

safety climate (Flin et al., 2000; 

Griffin & Neal, 2000; Guldenmund, 

2000; Zohar, 1980, 2000) 

 

Further examining how 

perceived management 

commitment to safety 

impacts safety 

behaviors (eg. through 

effective measure of 

behavior-outcome 

expectancy, Beus et al., 

2016; Zohar, 2008) 

2-3 In the same way as Hansez and 

Chmiel (2010) showed that PMCS 

mediated the relationship between 

job resources an safety violations, 

we examine its mediating role 

between job resources and 

contextual variables (i.e. SCRDs 

and safety participation) 

3 If the relationships between job 

resources and safety behaviors have 

been interpreted in the light of the 

JD-R model as reflecting 

motivational processes, itôs possible 

that some resources may entail both 

motivational and obligation processes 

(Chmiel & Hansez, 2016). We have 

seen that safety citizenship behaviors 

are a way used by workers to 

reciprocate resources. 

Investigate the 

distinction between 

obligation and 

motivational processes 

in the relationships 

between job resources 

and safety behaviors 

2-3 Paper 2 includes citizenship 

behaviors (participation) to the 

JD-R model of safety behaviors. 

Testing if motivational processes 

can explain this type of behavior 

(i.e. testing the relationship 

between job resources and safety 

participation) could be interpreted 

through SET, as citizenship 

behaviors are a way used by 

workers to reciprocate resources 

received from their organization. 

3 Without measuring whole effort-

related and motivational processes, 

studies (eg. Chen & Chen, 2014; 

Clarke, 2012; Turner et al., 2012; 

Yuan et al., 2015) showed that job 

demands and job resources were 

significantly related to safety 

participation 

Examine the effect of 

cognitive-energetical 

and motivational 

processes in the 

explanation of 

contextual safety 

behaviors 

2 In paper 2 we examine if job 

demands and job resources impact 

safety participation through job 

strain and job engagement 

respectively. Thus, we include 

effective measures of effort-

related and motivational processes 

to explain safety participation. 

3 Hansez & Chmiel (2010)ôs finding 

that, in their JD-R model of safety 

violations, PMCS added explanatory 

power to safety violations, gives an 

indication that instrumental processes 

can be considered together with 

cognitive-energetical and 

motivational processes 

Consider the 

simultaneous impact of 

the four processes 

proposed by Chmiel & 

Hansez (2016) on 

safety behaviors 

2 In paper 2, by applying 

motivational and cognitive 

energetical processes to the 

explanation of safety participation, 

we adopt a social exchange 

perspective and then consider the 

simultaneous influence of 

motivational, cognitive-

energetical, obligation and 

instrumental processes. 

3 Al though the instrumental 

interpretation of safety climate 

proposed by Zohar has been 

criticized (eg. Tholén et al., 2013; 

Törner, 2011), literature shows that 

instrumental and obligation 

interpretations are not incompatibles 

in a global social exchange 

perspective (eg. Hofmann et al., 

2003) 

Consider the 

simultaneous impact of 

the four processes 

proposed by Chmiel & 

Hansez (2016) on 

safety behaviors 

2 In paper 2, by applying 

motivational and cognitive 

energetical processes to the 

explanation of safety participation, 

we adopt a social exchange 

perspective and then consider the 

simultaneous influence of 

motivational, cognitive-

energetical, obligation and 

instrumental processes. 
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3. Questions addressed in paper 3 - ñDo you feel supported by your organization? 

The role of trust and felt obligation in predicting participation in discretionary 

safety activitiesò, 

 

 Paper 3 further investigate the possible influence of instrumental and obligation 

processes to explain contextual safety behaviors. More precisely, the aim of this paper is to 

examine how instrumental and obligation processes help to explain the relationship between 

perceived organizational support (POS) and safety participation. Since safety participation is 

discretionary, and generally regarded as worthwhile and of benefit by an organization, 

employees can potentially use it to reciprocate the support they receive from the organization. 

Reciprocation is a key element involved in social exchanges at work, and previous research has 

used social exchange theory to understand the relationship between POS and safety citizenship 

behaviors (eg. Mearns & Reader, 2008; Reader et al., 2017) and between the support employees 

perceive they receive from an organization and their commitment to it (Rhoades & Eisenberger, 

2002). This paper tests a model where PMCS and safety-specific trust in the supervisor interact 

in explaining safety participation (illustrating instrumental processes) and where felt obligation 

mediated the relationship between POS and safety participation, directly and through the 

mediating role of safety citizenship role definitions (illustrating obligation processes). The 

questions addressed in paper 3 are presented in table 9. 

Table 8. Key learnings, avenues and questions to address in paper 3 

Chap Key Learnings Avenues PAPER 
Questions to address in 

empirical paper 3 

1,2,3 The perspective taken by employees 

on their role concerning discretionary 

safety activities (SCRDs) predicts 

safety citizenship behaviors 

(Hofmann et al., 2003) 

Further examine the 

role of  SCRDs in 

explaining safety 

behaviors 

1-2-3 By being contextual and a strong 

predictor of safety citizenship 

behaviors, SCRDs should play a 

role in obligation processes. 

2 Importance/dominance of perceptions 

of management commitment to/ 

attitude toward safety in reflecting 

safety climate (Flin et al., 2000; 

Further examining how 

perceived management 

commitment to safety 

impacts safety 

behaviors (eg. through 

2-3 In paper 3, we examine the 

relationship between POS and 

PMCS (eg. DeJoy et al., 2010; 

Gyekye & Salminen, 2007) and 

the interaction between PMCS and 
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Griffin & Neal, 2000; Guldenmund, 

2000; Zohar, 1980, 2000) 

 

effective measure of 

behavior-outcome 

expectancy, Beus et al., 

2016; Zohar, 2008) 

cognition-based trust in explaining 

safety participation (reflecting 

instrumental processes) 

3 If the authors of the studies presented 

in chapter 3 (subsection on SET) 

interpreted they findings by using 

obligation and instrumentalôs 

arguments of SET, they did not 

included effective measures of ñfelt 

obligationò or ñrewards expectationsò 

/ ñbehavior-outcome expectanciesò 

that should be the only way to 

confirm the existence of these 

processes 

Include effective 

measures of ñfelt 

obligationò and 

ñrewards 

expectationsò to 

confirm the existence 

of obligation and 

instrumental processes 

3 In paper 3, we include an effective 

measure of ñfelt obligationò in the 

relationships between POS and 

safety participation, through 

SCRDs and job engagement. It 

should allow to distinguish 

obligation and motivational 

processes. 

3 The type of trust considered (i.e. 

affect-based vs. cognition-based 

trust) could be involved in different 

processes and result in different types 

of safety behaviors (Conchie and 

colleaguesô work) 

Investigate the possible 

moderating role of 

cognition-based trust, 

which should illustrate 

instrumentality. 

3 In paper 3 we test the moderating 

role of cognition-based trust in the 

relationship between PMCS and in 

safety participation (reflecting 

instrumental processes) 

3 If the relationships between job 

resources and safety behaviors have 

been interpreted in the light of the 

JD-R model as reflecting 

motivational processes, itôs possible 

that some resources may entail both 

motivational and obligation processes 

(Chmiel & Hansez, 2016).  

Investigate the 

distinction between 

obligation and 

motivational processes 

in the relationships 

between job resources 

and safety behaviors 

2-3 The inclusion of ñfelt obligationò 

variable should allow to 

distinguish obligation and 

motivational processes for the 

indirect relationships between 

POS and safety participation. 

 

 

4. Questions addressed in paper 4 - Personality and Safety Citizenship: Safety 

motivation, Safety Knowledge, or Neither?ò 

 

 As mentioned in the theoretical introduction of this dissertation, contrary to the 

distinction made by Williams & Anderson (1991) in the general literature on organizational 

citizenship behaviors, safety citizenship behaviors (SCB) have never been classified following 

the intended beneficiary of these behaviors. The first aim of paper 4 is to examine Hofmann et 

al. (2003)ôs safety citizenship behaviors (SCB) items in an attempt to identified two dimensions, 

i.e. SCB oriented towards individuals (SCB-I) and SCB oriented towards organization (SCB-

O). Further, by drawing on Christian et al. (2009)ôs model of safety performance, we aim at 
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examining how distal (i.e. personality) and proximal (i.e. safety motivation and knowledge) 

person-related factors are associated with these behaviors.  The questions addressed in paper 4 

are presented in table 10. 

 

Table 9. Key learnings, avenues and questions to address in paper 3 

Chap Key Learnings Avenues PAPER 
Questions to address in 

empirical paper 4 

1-2 In the general literature, 

organizational citizenship behaviors 

(OCB) have been distinguished 

following the intended beneficiary of 

such behaviors, that is, targeted at 

individuals or OCB-I vs. targeted at 

organization or OCB-O (Williams & 

Anderson, 1991). This classification 

has never been applied to safety 

citizenship behaviors 

Apply such distinction 

to safety citizenship 

behaviors. 

4 In paper 4, we examine Hofmann 

et al. (2003)ôs safety citizenship 

behaviors (SCB) items in an 

attempt to identified two 

dimensions, i.e. SCB oriented 

towards individuals (SCB-I) and 

SCB oriented towards 

organization (SCB-O) 

2 More accurate theoretical models 

should include a path from safety 

motivation to safety knowledge 

(Christian et al., 2009) 

Further examining the 

relationships between 

these variables  

1-4 Paper 4 attempt to replicate 

Christian et al. (2009)ôs finding 

that safety knowledge partially 

mediated the relationship between 

safety motivation and safety 

behaviors, in this case SCB-I and 

SCB-O. 

2 Hogan and Foster (2013) proposed a 

facet-based approach suggesting that 

strong relationships can be expected 

between personality and safety 

behaviors if the personality 

characteristics considered correspond 

to the type of behavior considered 

and showed that a composite 

personality safety scale better 

predicted overall safety performance 

than individual FFM scales 

Need to examine the 

impact of specific 

personality 

characteristics (eg. at 

the facet-level), 

matching with the type 

of safety behaviors 

considered (Beus et al., 

2015; Hogan & Foster, 

2013). 

4 Consistent with studies from Ilies 

et al. (2009) in the general 

literature on OCB that found 

agreeableness and 

conscientiousness to be strongly 

related to OCB-I and OCB-O 

respectively, we test in paper 4 the 

respective impact of altruism and 

conscientiousness on SCB-I and 

SCB-O 

2 Christian et al (2009)ôs model posits 

that distal person-related factors (i.e. 

personality) have an indirect effect on 

safety behaviors through proximal 

person-related factors (i.e. safety 

motivation and knowledge) but there 

is limited evidence confirming this 

assumption. 

Further investigating 

the indirect impact of 

personality on safety 

behaviors, through the 

mediating role of 

proximal person-

related factors such as 

safety motivation and 

knowledge. 

4 In paper 4, we investigate the 

indirect relationships between 

personality (altruism and 

conscientiousness) and SCB 

(SCB-I and SCB-O) through the 

mediation role of safety 

motivation and knowledge. 
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5. In short 

 Figure 10 represents a synthesized roadmap of the questions being addressed in the 

papers constituting this thesis. 

 In paper 1, we investigate whether SCRDs plays an important part in predicting safety 

participation and violations and how participation relate to routine and situational violations. In 

paper 2, we examine the simultaneous influence of the four processes identified by Chmiel and 

Hansez (2016), stemming from situational factors, and how they relate to both task and 

contextual safety behaviors. Paper 3 put a particular emphasis on obligation and instrumental 

processes from SET and examine how they explain the relationships between POS and safety 

participation. Finally, paper 4 is concerned with the impact of individual factors (i.e. personality 

and safety motivation/knowledge) on safety citizenship oriented towards individuals vs. 

organization. 

 We can note that the relationships between cognitive-energetical processes and safety 

participation, as well as between safety participation and routine violations are illustrated by 

dotted arrows. It means that we expect no significant relationships between these variables, as 

we believe the processes involving non-mandatory variables (i.e. SCRDs and safety 

participation) are not cognitive-energetical in nature, as they should not require efforts.
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Figure 10. Roadmap 
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Chapter 5 - Paper 1. Employee perspectives on safety citizenship behaviors and safety 

violations. 
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1. Abstract 

 

Two studies investigate whether employees viewing discretionary safety activities as part 

of their job role (termed safety citizenship role definitions, SCRDs) plays an important part in 

predicting two types of safety violation: routine violations conceptualized as related to an 

individualôs available cognitive energy or óeffortô; and situational violations, which are those 

provoked by the organization (Reason, 1990). Study 1 showed SCRDs predicted situational 

violations only, and partially mediated the relationships between Perceived Management 

Commitment to Safety (PMCS) and work engagement with situational violations. These 

findings add to those by Hansez and Chmiel (2010), showing that routine and situational 

violations have predictors that differ. Study 1 findings also extend research reported by Turner 

et al. (2005), by showing that the effect of Job Control on SCRDs was mediated by both PMCS 

and work engagement. In study 2, participation in discretionary safety activities (safety 

participation) mediated the relationship between SCRDs and situational violations. Similar to 

study 1. The link between SCRDs and routine violations was non-significant and, strikingly, so 

was the link between safety participation and routine violations. These results support the view 

that processes involving SCRDs and safety participation are not cognitive-energetical in nature. 

In addition, study 2 findings extend previous work by Neal and Griffin (2006) by showing that 

SCRDs and safety knowledge partially mediated relationships between safety motivation and 

safety participation, whereas the direct effect of safety motivation on safety participation was 

non-significant. The results from both studies support the view that SCRDs are important in 

predicting situational violations. In study 2 SCRDs were shown to partially mediate the 

relationship between safety motivation and self-reported participation in discretionary safety 

activities (Safety Participation) which, in turn, related to situational violations. Interestingly 

there was no significant direct link between SCRDs and situational violations. These findings 
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support the view that the effect of SCRDs on situational violations is fully mediated by 

participation in discretionary safety activities. 

Keywords: Job control; Work engagement; Situational and routine violations; Safety 

citizenship role definitions; Perceived management commitment to safety; Safety 

motivation 

 

2. Introduction  

 Neal and Griffin (2006) found that employees reporting they took part in discretionary 

safety activities (safety participation), such as promoting safety initiatives and volunteering for 

safety committees, predicted later compliance with mandatory safety rules and regulations. 

Taking part in discretionary safety activities has been linked to the perspective employees take 

on such participatory activities. If they consider them as more part of their job, they are more 

likely to carry them out (Hofmann et al., 2003). Therefore, how employees regard discretionary 

safety activities in relation to their job (Safety Citizenship Role Definitions, SCRDs) is 

potentially important to predict their compliance with, or violation of, mandatory safety rules 

and regulations. In this paper, we have two main aims: one is to investigate the role of SCRDs 

in mediating the relationships between important workplace and employee variables, and 

violations; and the other is to test the proposition that safety participation is involved in the 

relationship between SCRDs and violations. The general model of safety performance advanced 

by Christian et al. (2009) identifies that both distal and proximal factors are antecedents of 

safety participation and safety violations. Situational distal factors refer to aspects of 

employeesô working situations, such as those involved in their jobs, whereas proximal factors 

are safety-related motivation, knowledge and skills possessed by employees. In light of past 

research by Turner et al. (2005) showing that job control predicts SCRDs, we develop our 

hypotheses using job control as a primary distal variable of interest in study 1. Christian et al. 
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(2009) showed safety motivation to be the key proximal variable involved in the prediction of 

safety participation and safety compliance. Therefore we develop our hypotheses using safety 

motivation as a primary variable of interest in study 2. 

3. Study 1 

 Previous research by Turner et al. (2005) showed job control predicted SCRDs: greater 

control predicted employees reporting discretionary safety activities were more part of their 

job. Hansez and Chmiel (2010) showed work engagement and perceived management 

commitment to safety (PMCS) mediated the relationship between job resources and routine and 

situational violations. Job control is an important job resource related to safety outcomes 

(Nahrgang et al., 2011). Therefore, in study 1 we investigate whether work engagement and 

PMCS mediate the relationship between job control and SCRDs in predicting violations. 

3.1.  Safety citizenship role definitions and safety violations 

 Based on Neal & Griffin (2006) and Hofmann et al. (2003) we expect SCRDs to relate 

to violations since, as noted above, SCRDs are associated with involvement in safety citizenship 

behaviors (safety participation) which predict compliance with mandatory rules and 

regulations. In contrast to previous research that treats compliance with, or violation of, 

mandatory rules and regulations as one category of safety behaviors, we distinguish between 

routine and situational violations in this paper. Routine violations are conceptualized as related 

to an individualôs available cognitive energy or óeffortô, and situational violations are those 

provoked by the organization (Reason, 1990). Using the Job Demands Resources (JDR) model 

(Bakker and Demerouti, 2007), Hansez and Chmiel (2010) showed that routine and situational 

violations were separable types of violation, and had predictors that differ. As expected, they 

found that job strain, a variable indicating depletion of cognitive energy, mediated the 

relationship between job demands and routine, but not situational, violations. Thus, we include 
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both types of violation in this paper to enable us to investigate more fully the potential processes 

associated with SCRDs in predicting violations. An important question then, is whether SCRDs 

should predict both routine and situational violations? Routine violations are conceptualized as 

effort related, and so are associated with depletion of cognitive energy. On the other hand, 

perspective taking appears mostly associated with social-psychological processes. It is difficult, 

therefore, to see why the perspective employees take on discretionary safety activities, or their 

consequent participation in such activities, should predict routine violations (the relationship 

between safety participation and routine violations is tested specifically in study 2). Indeed, 

Turner et al. (2012) showed that job demands, conceptualized as energy depleting in the JDR 

model, did not predict safety participation. Nonetheless previous research is somewhat 

ambiguous, since Turner et al. (2005) showed that job demands did predict SCRDs. It is 

plausible to suggest, however, that the association between job demands and SCRDs found by 

Turner et al. (2005) reflected that employees with higher job demands were less receptive to 

considering non-mandatory safety activities as part of their job, without implying that the 

perspective they took predicts effort-based routine violations. So, we propose that SCRDs will 

predict situational violations only, and test that proposition in study 1. 

H1. SCRDs will relate to situational violations only. 

 As a consequence of H1, when we produce our hypotheses below about the role of 

SCRDs in the relationships between job control, work engagement, PMCS and violations, we 

expect SCRDs to be involved in predicting situational violations only. 

3.2. Job control, work engagement and violations 

 From the perspective of the Job Demands Resources model (JDR), job resources play 

both an intrinsic and extrinsic motivational role reflected in work engagement. Work 

engagement is conceptualized as a motivational state characterised by vigor, absorption, and 
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dedication. Job resources foster employeesô growth, learning, and development on the one hand, 

and the willingness to invest oneôs efforts and abilities to the work task on the other, thereby 

achieving work goals (Bakker and Demerouti, 2007). Hansez and Chmiel (2010) argued, with 

respect to safety, that work engagement is associated with the development of new ways to cope 

with cumbersome organizational safety practices, and with investing extra effort in meeting 

safety goals. For example, on the one hand, employees could arrange for personal protective 

equipment to be more easily accessible, so reducing situational violations. On the other hand, 

engaged employees could be more willing to compensate for depletion of cognitive energy, so 

reducing routine violations. Their results supported this view. In relation to job control in 

particular, Parker et al. (2001) and Turner et al. (2012) found that job control was positively 

related to safety compliance (i.e. not violating rules and regulations). We argue, therefore, that 

having greater autonomy over when and how to carry out oneôs job will allow engaged 

employees the opportunity to manage and change more readily organizational practices that 

provoke violations, so reducing situational violations. Consistent with this view, Snyder et al. 

(2008) showed that perceptions of safety-related situational constraints, such as óincorrect 

instructionsô and óimproper work layoutô, predicted workplace injury severity, but this effect 

was buffered by higher control over safety, such as being able to modify work conditions to 

make them safer. In addition, higher job control implies that engaged employees are also likely 

to be more efficient with when and how they use their cognitive resources, and so, willing and 

able to invest more effort in meeting safety goals, such as reducing routine violations. 

Therefore, we expect higher job control to be associated with both lower situational and routine 

violations, and for work engagement to mediate those relationships. 

H2. Work Engagement will mediate the relationship between Job Control and both 

Routine and Situational Safety Violations. 
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3.3.  Job control, perceived management commitment to safety, and violations 

 Neal et al. (2000) proposed that general organizational climate provides a context in 

which specific evaluations of the value given to safety are made. For example, they argued if 

employees perceive that there is open communication in the organization, then they may also 

perceive that communication about safety is valued in the organization. Similarly, if employees 

perceive that the organization is supportive of their general welfare and well-being, they will 

be more likely to perceive that the organization values the safety of employees. Based on 

Zoharôs (1980) original work, such safety perceptions inform employee expectations regarding 

organizational approval or disapproval for safety behaviors, thereby encouraging or 

discouraging those behaviors (Chmiel and Hansez, 2016). Consistent with this view, Neal et al. 

showed that employeesô perceptions of their managementôs values related to safety predicted 

compliance with mandatory safety rules and regulations. Using similar reasoning, Hansez and 

Chmiel (2010) proposed that job resources would provide a context for perceptions of 

managementôs values and attitudes to safety (i.e. PMCS). For example, training may improve 

the way employees do their job and, at the same time, reduce the risk involved in it, leading to 

the perception that management values safety. Consistent with this reasoning, Hansez & Chmiel 

showed that PMCS mediated the relationship between job resources and both routine and 

situational violations. Hansez & Chmiel included decision latitude, a measure closely related to 

job control, as one of their indicators of job resources. We propose that giving employees more 

control over how and when they carry out their tasks implies they have more opportunity to 

manage potentially hazardous situations (cf. Turner et al., 2012). So, similar to other job 

resources, job control provides a context for evaluating their managerôs values and attitudes to 

safety: having greater opportunity to manage hazards is likely to lead to a more positive 

evaluation of the managementôs approach to safety. Thus, we expect the relationship between 

job control and routine and situational violations to be mediated by PMCS. 
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H3. PMCS will mediate the relationship between Job Control and both Routine and 

Situational Safety Violations. 

3.4. Perceived management commitment to safety, safety citizenship role definitions and 

situational violations 

 As noted above, PMCS involves perceptions that inform employeesô expectations 

regarding organizational approval or disapproval for safety behaviors, and thereby relate to 

safety violations (Chmiel and Hansez, 2016). Interestingly, however, there appears to be an 

additional possible process relating PMCS to violations. Didla et al. (2009) interviewed oil and 

gas employees, a majority of whom gave as one of their main reasons for engaging in safety 

citizenship behaviors their perception that was what was expected of them based on their 

perception of their organizationôs approach to safety. In short, they considered discretionary 

behaviors as part of their role based on their perception of management expectations regarding 

safety. Thus, we expect PMCS to relate to SCRDs in addition to having a direct effect on safety 

violations. Hence, consistent with hypothesis 1, we expect SCRDs to partially mediate the 

relationship between PMCS and situational violations. 

H4. SCRDs will partially mediate the relationship between PMCS and situational 

violations. 

 

3.5. Work engagement, safety citizenship role definitions and safety violations 

 Bakker and Leiter (2010) characterize engaged employees as actively trying to change 

the design of their jobs, including negotiating job content and assigning meaning to tasks. Work 

engagement, thus, implies seeking to expand or re-define ones job role. Thus, we expect work 

engagement to predict the perspective employees take on their job roles, including safety-

related aspects, and so, we expect work engagement to predict SCRDs. Hence, consistent with 
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hypothesis 1, we expect SCRDs to mediate the relationship between work engagement and 

situational violations. However, it is also the case that work engagement entails a willingness 

to invest effort more generally, without necessarily involving a change in employee views of 

their job role (Bakker and Demerouti, 2007). Thus, we expect SCRDs to only partially mediate 

the relationship with situational violations: 

H5. SCRDs will partially mediate the relationship between work engagement and 

situational violations. 

 

3.6. Basic structural research model 

 Hypotheses 1ï5 can be represented in a basic structural research model for study 1. We 

model also two correlations. First, Nahrgang et al. (2011) showed that (1) autonomy was 

associated with safety climate perceptions, and also that (2) safety climate, incorporating overall 

perceptions of the safety climate, perceptions of managementôs involvement in safety and the 

proactive management of safety, was associated with work engagement,. Thus, we model 

PMCS and work engagement to be correlated. Second, Hansez and Chmiel (2010) showed that 

routine and situational violations were correlated in their study, and so, we model this 

relationship too. Our expected relationships are shown in Figure 1. 
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3.7. Method 

 

3.7.1. Sample and procedure 

 In order to test our hypotheses and to validate the proposed pattern of relationships, a 

self-report questionnaire was administrated to employees in a UK chemical manufacturing plant 

employing approximately 202 employees. Questionnaires were given out over a period of 4 

days, completed in an in-site training facility. The sample included 169 workers, response rate 

84%. This sample was predominantly male (88.2%, N = 149), with a few female (11.8%, N = 

20) participants. The mean age was 43.58 years old (SD = 8.3). The mean job tenure in the 

company was 17 years (SD = 10.07). The sample includes 36% of operators (N = 62), 33.73% 

of engineering staff (N = 57), 15% of support functions (e.g. co-ordinator, operations or support 

manager, finance) (N = 26) and 11.83% of óOthersô (N = 20) (5 unspecified). Two socio-

demographic variables (age, organizational tenure) were significantly related with the 

constructs of our theoretical model. Consequently, using the full partial covariate effects (Little 

Job 

Control 

Work 

engagement 

PMCS 

SCRDs 

Situational 

Violations 

Routine 

Violations 

Figure 1. Hypothetical Model for Study 1 
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et al., 2013), we included these two variables as covariates to control for their effects in our 

analyses of the hypothesized structural links. 

3.7.2. Measures 

Job control. In the present study, job control was measured by timing control (4 items, e.g. 

óDo you decide on the order in which you do things?ô) and method control (6 items, e.g. óCan 

you decide how to go about getting your job done?ô) from Jackson et al. (1993) and Wall et al. 

(1995). All items were responded on a 5-point scale: not at all (1), just a little (2), moderate 

amount (3), quite a lot (4), a great deal (5). Since these control components have been shown 

to correlate highly in previous studies, and did so here, they were combined to form one job 

control scale (cf. Parker et al., 1997). Principle components analysis produced 1 factor (a = 

0.92). Responses were coded such that higher scores referred to higher job control. 

Perceived management commitment to safety. Thirteen items reported by Chmiel (2005) 

as predicting accident involvement were used to assess PMCS, similar to items used by Hansez 

and Chmiel (2010). Principle components produced 1 factor (a = 0.94), containing items such 

as óMy management has a positive attitude towards safetyô and óI am happy with the level of 

safety training for my jobô. These items were responded on a 5-point Likert scale: strongly 

disagree (1); disagree (2); neither agree/disagree (3); agree (4); strongly agree (5). Such 

individual perceptions are often shown to agree between employees within the same work unit. 

Therefore, we calculated intra class coefficient, which was very low (p = 0.09). Therefore, we 

considered that grouping effects were marginal in our data, allowing the use of perceived 

management commitment to safety as an individual level variable.  

Work engagement was measured with the nine-item version of the Utrecht Work 

Engagement Scale, or UWES (Schaufeli et al., 2006). The three dimensions of vigor, dedication 

and absorption are measured with three items each. Sample items are óóat my work, I feel 
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bursting with energyò (vigor), óómy job inspires meò (dedication) and óóI get carried away when 

Iôm workingò (absorption). Even if engagement is usually used as a multidimensional construct, 

a one-factor solution has been shown to be valid for the nine-item version of the UWES 

(Schaufeli et al., 2006). Answers were made on a Likert scale ranging from 0 (never) to 6 

(always). A high mean score indicates high engagement. 

Safety Citizenship Role Definition was measured with 4 items from Hofmann et al.ôs 

(2003) safety citizenship role definition scale. We used the items relating to initiating safety-

related change plus the item concerning volunteering for safety committees. These items were 

questions asking the respondents about how much of the described behaviors they believe are 

part of their job or above and beyond their job responsibilities (maybe because it is someone 

elseôs job). Items (a = 0.84) are óóTrying to change the way the job is done to make it saferò, 

óóVolunteering for safety committeesò, óóTrying to improve safety proceduresò and óóTrying to 

change policies and procedures to make them saferò. These items were responded on a 4-point 

Likert scale: part of my job (1), somewhat above and beyond my job (2), largely above and 

beyond my job (3), definitely above and beyond my job (4). Items were reverse coded so a 

higher score indicates employees considered that discretionary activity to be more part of their 

job. 

Safety violations. Safety violation items were those used by Hansez and Chmiel (2010) 

corresponding to Reason et al. (1998)ôs characterization of ósituationalô and óroutineô violations. 

óSituationalô violations were reverse scored such that a high score indicated higher violation (6 

items, a = 0.76). An example item is óI always use safety equipment, even when itôs not easily 

availableô. óRoutineô violations, connected to effort, were scored such that a high score 

indicated higher violation (4 items, a = 0.85). An example item is óI sometimes cut corners if it 

makes the task easierô. These items were responded on a 5-point scale: strongly disagree (1), 

disagree (2), neither agree/disagree (3), agree (4) and strongly agree (5). Confirmatory factor 



Chapter 5 ï Paper 1 

 

109 

 

analyses on the present sample showed a two factor solution fit the data well, compared to a 

one factor solution. 

3.8. Results 

3.8.1. Data analysis 

Structural equation modelling analyses (SEM) were performed using MPlus 6. Data were 

analyzed following a two-stage process suggested by Anderson and Gerbing (1988). First, we 

assessed the measurement model through a series of confirmatory factor analyses to evaluate 

the independence of constructs examined in our study. Second, we proceeded with the 

assessment of the hypothesized structural relationships among latent variables. To limit the 

number of parameters to be estimated, we reduced the number of items per factor by combining 

them to create a limited number of indicators per construct (Landis et al., 2000). Using the 

balancing technique, we generated aggregate indicators by averaging items with high and low 

loadings. We thus reduced number of items to three for each of our constructs. It is one of the 

parceling strategies that preserves common construct variance whilst minimizing unrelated 

specific variance (e.g., Little et al., 2013, 2002). 

3.8.2. Measurement model 

 The distinctiveness between the variables included in our study was tested through the 

comparison of several nested models (Bentler and Bonett, 1980). First, we examined the fit of 

our hypothesized six-factor model comprising job control, perceived management commitment 

to safety, work engagement, SCRDs, situational and routine violations. The results indicate that 

this hypothesized measurement model fit the data reasonably well (ɢĮ (120) = 194.87, p < 0.001, 

RMSEA = 0.06, NNFI = 0.95, CFI = 0.96). The loadings of all items were above 0.50, the 

recommended cut-off for factor loadings (Kline, 2011). We also tested a 5-factor model 

obtained by combining the two dimensions of violations (i.e. job control, perceived 
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management commitment to safety, work engagement, safety citizenship role definition and 

violations), a 3-factor model obtained by combining safety dimensions (i.e. job control, work 

engagement and safety-related variables) and a 1-factor model. A chi-square difference test was 

used to compare the nested models (Bentler and Bonett, 1980; James et al., 1982). Results 

indicate that the six-factor model was significantly superior to all more constrained models. 

Consequently, we used this six-factor model to test our hypotheses. Table 1 shows the fit indices 

for the alternative models. 

Table 1. Fit indices for measurement models in study 1 

 

Model c² df c²/ df NNFI CFI RMSEA Dc² (Ddf) 

6-factor model  194.87***  120 
1.62 

.95 .96 .061 --- 

5-factor model 

 (combining violations) 
239.35***  125 1.91 .93 .94 .07 44.48 (5)*** 

3-factor model (combining 

violations, PMCS and SCRD) 
683.22***  132 5.17 .68 .72 .16 488.35 (12)*** 

1-factor model 1253.38***  135 9.28 .37 .44 .22 
1058.51 

(15)***  

 
Note. N =169. PMCS = Perceived Management Commitment to Safety; SCRD = Safety Citizenship 

Role Definition; c² = Minimum Fit Function Chi-Square; df = degrees of freedom; NNFI = Non-Normed 

Fit Index; CFI = Comparative Fit Index; RMSEA = root-mean-square error of approximation;  Dc² = 

chi-square difference tests between the six-factor model and alternative models. ***p < .001. 

 

 

3.8.3. Relationships among variables 

 

 Means, standard deviations, Cronbachôs alphas and correlations among variables are 

presented in Table 2. The correlations between work engagement and safety outcomes are 

interpreted as follows: the higher work engagement, the higher the SCRDs and the lower routine 

and situational violations. A higher SCRD is also associated with lower situational and routine 

violations. Higher PMCS is associated with higher work engagement, higher SCRDs, and lower 

routine and situational violations. Job control is also significantly correlated with all variables. 

We tested our hypotheses using SEM. Table 3 presents fit indices for the hypothesized 

structural model (Model 1) and a series of alternative models (Models 2ï4). In all models, error 
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terms of routine and situational violations and of PMCS and work engagement were allowed to 

correlate. Model 1 fit the data reasonably well, as indicated by the following indices: ɢĮ(156) = 

248.32, p < 0.001, RMSEA = 0.06, NNFI = 0.95, CFI = 0.95. To evaluate whether this 

hypothesized model was the best depiction of our data, we compared this model with several 

alternative nested models containing additional paths that were theoretically plausible. We 

successively added paths from (a) job control to SCRDs (Model 2), (b) from job control to 

routine violations (Model 3) and (c) from job control to situational violations. Each time, the ɢĮ 

difference between model 1 and the alternative nested model was not significant. Therefore 

model 1 was retained. Only standardized parameter estimates for model 1 are shown in Figure 

2. For ease of presentation, we show the structural model in Figure 2 rather than the full 

measurement model. To be able to confirm mediation hypotheses, we used bootstrap to estimate 

indirect effects. This method generates a sampling distribution for the indirect effect empirically 

by repeatedly estimating the indirect effect after sampling from the existing data set with 

replacement and estimating the model in each resample (Preacher and Hayes, 2008). Table 4 

shows only significant indirect effects. SCRDs were significantly related to situational 

violations (path coefficient = -0.22, p < 0.05) but not to routine violations (path coefficient = -

0.16, p = ns), thus supporting hypothesis one: SCRDs were related to situational, but not routine 

violations. The more employees consider discretionary safety activities as part of their job the 

lower were situational violations. In regard to hypothesis two: job control was significantly 

related to work engagement (path coefficient = 0.39, p < 0.001) and work engagement was 

significantly related to both routine violations (path coefficient = -0.22, p < 0.05), and 

situational violations (path coefficient = -0.25, p < 0.01), Table 4 shows the indirect effects of 

job control on routine and situational violations involving work engagement were also 

significant. These findings support hypothesis two: work engagement mediated the relationship 

between job control and both routine and situational safety violations. More job control 
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predicted higher work engagement, which in turn predicted lower routine and situational 

violations. In regard to hypothesis three: job control was significantly related to PMCS (path 

coefficient = 0.32, p < 0.001), PMCS was significantly related to both routine violations (path 

coefficient = -0.20, p < 0.05), and situational violations (path coefficient = -0.28, p < 0.01). 

Table 4 shows the indirect effects of job control on routine and situational violations, involving 

PMCS, were also significant. These findings support hypothesis three: PMCS mediated the 

relationship between job control and both routine and situational safety violations. More job 

control predicted higher PMCS, which in turn predicted lower routine and situational violations. 

 In addition to the significant path between PMCS and situational violations, the path 

between PMCS and SCRDs was significant (path coefficient = 0.25, p < 0.01). As already 

noted, the path between SCRDs and situational violations was significant. Table 4 shows that 

the indirect effect of PMCS on situational violations, involving SCRDs, is also significant. 

These findings support hypothesis four: SCRDs partially mediated the relationship between 

PMCS and situational violations. Higher PMCS predicted higher SCRDs which, in turn, 

predicted lower situational violations. In addition to the significant path between work 

engagement and situational violations, the path between work engagement and SCRDs was 

significant (path coefficient = 0.21, p < 0.05). As already noted, the path between SCRDs and 

situational violations was significant. Table 4 shows that the indirect effect of work engagement 

on situational violations, involving SCRDs, is also significant. These findings support 

hypothesis five: SCRDs partially mediated the relationship between PMCS and situational 

violations. Higher work engagement predicted higher SCRDs which, in turn, predicted lower 

situational violations. In Table 4, we also noted significant double mediations. Indirect effects 

of job control on situational violations through PMCS and SCRDs were statistically different 

from zero. The same result was found for job control on situational violations, through work 

engagement and SCRDs. 
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 Table 2. Descriptive statistics and inter-correlations 

among variables in study 1 

 Variables M SD 1 2 3 4 5 6 

1 Job control 3.65 .89 (.92)      

2 PMCS 3.73 .62 .26***  (.94)     

3 Work engagement 3.47 .86 .40***  .49***  (.88)    

4 SCRDs 3.60 .66 .14 -.30***  -.24** (.84)   

5 Routine violations 2.40 .80 -.29***  -.34***  -.32***  -.22***  (.85)  

6 Situational violations 2.48 .59 -.32***  -.42***  -.38***  .29***  .63***  (.76) 

 

Note. N =169. Correlations among variables are provided below the diagonal and Cronbachôs alphas 

are provided on the diagonal. *p < .05. **p < .01. ***p < .001. 

 

Table 3. Fit Indices for Nested Structural Models in study 1 

 
 

Model 

 

c² 

 

df 

 

c²/df 

 

RMSEA 

 

NNFI 

 

CFI 

 

SRMR 

 

æc² 
(ædf) 

 

Model 

comparison 

Model 1 (Hypothetical model) 248.32 156 1.59 .06 .95 .95 .06 - - 

Model 2 (Model 1 

+ path between JC and SCRD) 
246.15 155 1.59 .06 .95 .95 .06 2.17 (1) M2 vs M1 

Model 3 (Model 1 

+ path between JC and RV) 
246.79 155 1.59 .06 .95 .95 .06 1.53 (1) M3 vs M1 

Model 4 (Model 1 

+ path between JC and SV) 
247.01 155 1.59 .06 .94 .95 .06 1.31 (1) M4 vs M1 

 

 

Note. N = 169. In all models, error terms of routine and situational violations were allowed to 

correlate. JC = job control; SCRDs = safety citizenship role definition; RV = routine violations; SV = 

situational violations; c² = Minimum Fit Function Chi-Square; df = degrees of freedom; NNFI = Non-

Normed Fit Index; CFI = Comparative Fit Index; RMSEA = root-mean-square error of approximation; 

Dc² = chi-square difference tests between the hypothetical model and alternative models.  ***p < .001. 
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Figure 2. Study 1: Full Mediation Model with Completely Standardized Path Coefficients. 

Note.  For the sake of clarity, only structural relationships are shown. *p < .05; **p < .01; ***p < .00 

 

 

 

Table 4. Indirect Pathways using Bootstrapping in study 1 

 
 Bootstrapping Percentile 95% CI 

 Effect SE Lower Upper 

Indirect effect : x Ąm Ą y (simple mediation)     

Job control Ą PMCS Ą SV -.076 .028 -.141 -.032 

Job control ĄPMCSĄRV -.075 .029 -.147 -.029 

Job control ĄPMCS Ą SCRDs .066 .028 .022 .137 

Job control Ą WE Ą SV -.084 .026 -.146 -.040 

Job control Ą WE Ą RV -.091 .035 -.164 -.028 

Job control Ą WE Ą SCRDs .067 .032 .016 .144 

PMCS ĄSCRDs Ą SV -.052 .023 -.108 -.017 

WE Ą SCRDs Ą SV -.035 .016 -.075 -.009 

Indirect effect : x Ąm1 Ą m2 Ą y (double mediation)     

Job control ĄPMCSĄSCRDsĄSV -.010 .005 -.026 -.003 

Job control Ą WE Ą SCRDs ĄSV -.012 .007 -.033 -.003 

 

 
Note. N =169. PMCS = perceived management commitment to safety; SCRDs = safety citizenship role 

definition; WE = work engagement; RV = routine violations; SV = situational violations; SE = standard 

error; CI = confidence interval; 10,000 bootstrap samples. 
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3.9. Discussion 

The results from study 1 support our hypotheses, and point to the importance of the 

perspective employees take on their roles, with regard to safety, in predicting situational 

violations. Both PMCS and work engagement were identified as predictors of SCRDs and, 

interestingly, the effect of job control on SCRDs was mediated by both of these, elaborating on 

the findings reported by Turner et al. (2005) that showed job control was associated with 

SCRDs. Here, we have a possible explanation for that effect. More control promotes increased 

work engagement, as the JDR model suggests, which encourages a broader perspective on the 

role employees are willing to adopt. In addition, more control is associated with perceptions 

that management are more committed to safety, entailing a reinforcement of the importance of 

safety, more generally as part of an employeeôs role. Further research is needed to test these 

propositions more fully. In addition, our results add to the view proposed by Hansez and Chmiel 

(2010) that safety-specific and non-safety specific processes are involved in safety violations, 

by showing that the perspective employees take on the safety aspects of their jobs is important 

and predicted by both safety specific and non-safety specific constructs. The results from study 

1 show that taking a view that discretionary safety activities are part of oneôs job is related to 

safety violations. Important, though, is that it is situational violations that are predicted, not 

effort-based routine violations. This finding implies that the relationship between SCRDs and 

violations is not governed by simply putting more effort into behaving safely in general: another 

explanation is needed. Considering safety as more in role could lead, as we outlined in our 

introduction, to greater participation in discretionary safety activities, such as volunteering for 

safety committees, and/or promoting safety to co-workers. This could lead to changing the 

organizational constraints that provoke situational violations, e.g. by re-positioning personal 

protective equipment so making it easier to access. In study 2 we test whether the relationship 
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between SCRDs and situational violations is mediated by safety participation as we suggested 

in study 1. 

 

4. Study 2 

 In study 2, we consider safety motivation, a proximal factor in the model of Christian et 

al. (2009), and investigate its relationships to SCRDs, safety knowledge, safety participation 

and violations. 

4.1. Safety citizenship role definitions, safety participation, and violations 

 In line with our proposals in study 1, where we argued SCRDs would be associated with 

situational violations only, we argue similarly that safety participation will only be associated 

with situational rather than routine violations. This is because participation is about being able 

to influence changes in organization constraints and procedures provoking a violation (i.e. 

situational violations), rather than being related to the energy or effort an employee has to put 

into their job-related safety (i.e. routine violations). Thus, we expect: 

H1. Safety participation will be related to situational violations only. 

 We therefore include a measure of routine violations to allow a test of hypothesis 1. 

Including routine violations also allows for a replication of study 1 findings regarding the (lack 

of) association between SCRDs and routine violations. We also argued, in study 1, that the 

effect of SCRDs on situational violations was because SCRDs predicted involvement in 

corresponding discretionary safety activities (c.f. Hofmann et al., 2003), and it is through 

participation that the organizational constraints that provoke situational violations could be 

changed, so reducing situational violations. Therefore, we test this hypothesis here and expect: 

H2. Safety participation will mediate the relationship between SCRDs and situational 

violations. 
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4.2. Safety motivation, SCRDs, and safety participation 

 Neal and Griffin (2006) found that safety motivation predicted future participation in 

discretionary safety activities. The measure of motivation used by Neal and Griffin reflected 

how important employees regarded safety. We use the same measure here. We reason that the 

more important an employee thinks safety is, the more likely it is that some will regard many 

safety-related practices, not just those that are mandatory, as worthwhile and part of their role. 

Thus, they are more likely to view discretionary safety activities as part of their job. In turn, as 

argued in study 1, SCRDs should predict safety participation. Therefore, we reason that SCRDs 

should mediate the relationship between safety motivation and safety participation. There are 

no studies that have explored this relationship to our knowledge, so our hypothesis is 

exploratory. In addition, though, we reason that if an employee believes safety to be important, 

they may volunteer for a safety committee, or initiate safety proposals, without necessarily 

regarding such activities as part of their job. For example, they may feel they have important 

information on safety to share with others, or they may want to direct attention to safety 

concerns they have. So, we expect SCRDs to only partially mediate the relationship between 

safety motivation and participation. Thus: 

H3. SCRDs will partially mediate the relationship between safety motivation and safety 

participation. 

4.3. Safety motivation, safety knowledge, and safety participation 

 Previous research has demonstrated that safety motivation and safety knowledge 

predicts both safety compliance and safety participation (Christian et al., 2009; Neal et al., 

2000). Christian et al. (2009) suggested that motivation should lead to knowledge acquisition 

in many domains, including safety. They supported this point by demonstrating that safety 

knowledge partially mediated the relationship between safety motivation and safety 
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performance (participation and compliance). In the case of safety participation, a possible 

explanation for this observation is that, if you believe safety to be important and that leads you 

to gain knowledge that may help improve it, you are likely to want to share it with others. For 

example, by volunteering for a safety committee, and/or through proposing safety initiatives. 

We test the proposition, therefore, that safety knowledge will mediate the relationship between 

safety motivation and safety participation. We also argue that there are other reasons to 

participate in discretionary safety activities. For example, to direct attention to safety concerns 

an employee may have. Thus, believing safety to be important can lead you to participate in 

discretionary safety activities regardless of the knowledge you have. Consistent with Christian 

et al.ôs findings therefore, we expect that: 

H4. Safety knowledge will partially mediate the relationship between safety motivation 

and safety participation. 

4.4. Safety knowledge, SCRDs, and situational violations 

We discuss two further issues before we present our research model. These concern the 

relationship between safety knowledge and SCRDs, and the relationship between safety 

knowledge and situational violations. First, the relationship between safety knowledge and 

SCRDs is unexplored. One possibility is that knowing more about safety will encourage an 

employee to appreciate a wider range of safety issues as relevant to their work, and so, 

encourage discretionary safety activities to be regarded as more part of his/her job. 

Alternatively, it may be that regarding discretionary safety activities as more part of oneôs job 

encourages employees to learn more about safety. We cannot decide on these positions in the 

current study, but they imply that safety knowledge and SCRDs will be associated, and so we 

model the relationship as a correlation. Second, although we predict that situational violations 

are reduced through safety participation, previous research shows that safety knowledge 

predicts compliance with safety rules and regulations (Griffin and Neal, 2000; Neal et al., 2000). 
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Therefore, we cannot rule out a direct relationship between safety knowledge and situational 

and routine violations. We test therefore whether either of the paths, between safety knowledge 

and situational violations, and between safety knowledge and routine violations, is significant. 

Hypotheses 1ï4, plus the correlation between safety knowledge and SCRDs, and the paths 

between safety knowledge and routine and situational violations can be represented in a basic 

structural research model for study 2. As in study 1, we allowed routine and situational 

violations to correlate also. The research model is shown in Figure 3. 

 

 

 

 

 

 

 

 

Figure 3. Hypothetical Model for study 2 

 

 

4.5. Method 

4.5.1. Sample and procedure 

In order to test our hypotheses and to validate the proposed pattern of relationships, a self-

report questionnaire was administrated to 800 employees in a Belgian chemical manufacturing 

plant; 329 people responded, a response rate of 41%. After eliminating cases with missing 
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values, the final sample included 305 workers. With respect to age, 3.28% (n = 10) were less 

than 25 years old, 24.26% (n = 74) between 25 and 35, 34.10% (n = 104) between 36 and 45, 

25.57% (n = 78) between 46 and 55, and 10.49% (n = 32) were more than 55 years old (7 

unspecified). The job tenure in the company was distributed as follows: less than one year 

(2.95%, N = 9), between 1 and 5 years (61%, N = 61), between 6 and 10 years (12.46%, N = 

38), between 11 and 20 years (30.82%, N = 94) and more than 20 years (31.15% N = 95) (8 

unspecified). The sample included 30.16% of manual workers (N = 92), 33.77% of employees 

(N = 103) and 27.87% of managers (N = 85) (25 unspecified). Two socio-demographic 

variables (age and hierarchical responsibilities) were significantly related with the constructs of 

our model. These variables were included as covariates to control their effect in the analyses, 

as in study 1. 

4.5.2.  Measures 

Safety Citizenship Role Definition was measured with 4 items from Hofmann et al. 

(2003), as in study 1. 

Safety knowledge, safety motivation and safety participation were measured with items 

used by Griffin and Neal (2000). Safety knowledge comprised 4 items (a = 0.85). An example 

item is óI know how to perform my job in a safe mannerô. Safety motivation comprised 4 items 

(a = 0.82). An example item is óI feel that it is worthwhile to put in effort to maintain or improve 

my personal safetyô. Safety participation comprised 4 items (a = 0.78). An example item is óI 

put in extra effort to improve the safety of the workplaceô. 

Safety violations. As in study 1, safety violation items were those used by Hansez and 

Chmiel (2010), corresponding to Reason et al.ôs (1998)ôs characterization of ósituationalô (6 

items, a = 0.65) and óroutineô violations (4 items, a = 0.77). 
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4.6. Results 

4.6.1. Data analysis 

 As in study 1, structural equation modelling analyses (SEM) were performed using 

MPlus 6. In the same way as for study 1, data were analyzed following a two-stage process 

suggested by Anderson and Gerbing (1988). First, the measurement model was assessed 

through a series of confirmatory factor analyses to evaluate the independence of constructs. 

Second, we proceeded with the assessment of the hypothesized structural relationships among 

latent variables. To limit the number of parameters to be estimated, we reduced the number of 

items per factor by using the balancing technique. Thus, the number of items was reduced to 

three for each of our constructs. 

4.6.2. Measurement model 

 To test the distinctiveness between the variables examined in this study, a series of 

nested models were compared (Bentler and Bonett, 1980). First, we examined the fit of our 

hypothesized 6- factors model, including SCRDs, safety participation, safety motivation, safety 

knowledge, routine violations and situational violations. The results indicate that this 

hypothesized measurement model fit the data reasonably well (ɢĮ (120) = 273.96, p < 0.001, 

RMSEA = 0.07, NNFI = 0.92, CFI = 0.94). The loadings of all items were above 0.50, the 

recommended cut-off for factor loadings (Kline, 2011). We also tested a series of 5-factor and 

4-factor models and a 1-factor model. A chi-square difference test was used to compare the 

nested models (Bentler and Bonett, 1980; James et al., 1982) (Table 5). Results indicate that 

the six-factor model was significantly better than all more constrained models. 
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Table 5. Fit indices for measurement models in study 2 

Model c² df c²/ df NNFI CFI RMSEA Dc² (Ddf) 

6-factor model 273.96*** 120 2.28 .92 .94 .07 --- 

5-factor model 

(combining SV and RV) 
384.34*** 125 3.07 .87 .90 .08 110.38 (5) 

5-factor model 

(combining SP and SK) 
435.93*** 125 3.49 .85 .87 .09 161.97 (5) 

5-factor model 

(combining SP and SM) 
546.73*** 125 4.37 .79 .83 .11 272.77 (5) 

5-factor model 

(combining SK and SM) 
535.67*** 125 4.29 .80 .83 .10 261.71 (5) 

5-factor model 

(combining SCRD and SP) 
572.35*** 125 4.58 .78 .82 .11 298.39 (5) 

4-factor model 

(combining SP, SV and RV) 
495.79*** 129 3.84 .82 .85 .10 221.83 (9) 

4-factor model 

(combining SP, SK and SM) 
683.94*** 129 5.30 .73 .78 .12 409.98 (9) 

1-factor model 1433.25*** 135 10.62 .40 .47 .18 1159.29 (15) 

 

Note. N = 305. SCRD = Safety Citizenship Role Definition; SP = Safety Participation; SM = Safety 

Motivation; SK = Safety Knowledge; RV = Routine Violations; SV = Situational Violations. c² = 

Minimum Fit Function Chi-Square; df = degrees of freedom; NNFI = Non-Normed Fit Index; CFI = 

Comparative Fit Index; RMSEA = root-mean-square error of approximation; Dc² = chi-square 

difference tests between the seven-factor model and alternative models. ***p < .001. 

 

 

4.6.3.  Relationships among variables 

Means, standard deviations, Cronbachôs alphas and correlations among variables are 

presented in Table 6. The correlations show that all constructs are significantly related to each 

other, with the exception of the link between SCRDs and routine violations (r = -0.08) which 

was not significant. We tested the hypothesized structural model with SEM. Table 7 presents 

fit indices for this model (Model 1) and alternative models (Models 2 and 3). In all models, 

error terms of routine and situational violations, and of SCRDs and safety knowledge were 

allowed to correlate. Model 1 fit reasonably well the data, as indicated by the following indices: 

ɢĮ(155) = 331.56, p < 0.001, RMSEA = 0.06, NNFI = 0.92, CFI = 0.93. To evaluate whether 

this model was the best depiction of our data, we compared this model with two alternative 
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nested models containing additional paths that were theoretically plausible. We successively 

added paths from (a) safety motivation to situational violations, and (b) safety motivation to 

routine violations. Each time, the ɢĮ difference between model 1 and alternative models was not 

significant. Therefore model 1 was retained. Only standardized parameter estimates for model 

1 are shown in Figure 4. As in study 1, we used bootstrap to estimate indirect effects. Safety 

participation was significantly related to situational violations (path coefficient = -0.68, p < 

0.001), whereas the path coefficient between safety participation and routine violations was 

non-significant (path coefficient = -0.20, p = ns). Thus, our first hypothesis is supported: safety 

participation predicted situational violations only, with greater participation predicting fewer 

situational violations. In addition to the significant path between safety participation and 

situational violations, the path coefficient between SCRDs and safety participation was also 

significant (=0.21, p < 0.001) showing that considering discretionary safety activities as more 

part of oneôs job predicted more participation in those activities, confirming earlier findings by 

Hofmann et al. (2003). Fig. 4 shows the direct path between SCRDs and situational violations 

is nonsignificant (path coefficient = 0.06, p = ns). Further Table 8 shows the indirect effect of 

SCRDs on situational violations involving safety participation is significant, thereby supporting 

hypothesis two: safety participation mediates the effect of SCRDs on situational violations. 

Higher SCRDs predicts greater participation in discretionary safety activities, which in turn 

predicts lower situational violations. Noteworthy also is that the direct path between SCRDs 

and routine violations was non-significant (path coefficient = 0.02, p = ns), thereby replicating 

the result found in study 1. Regarding hypothesis three, Fig. 4 shows, in addition to the 

significant path between SCRDs and safety participation, the path between safety motivation 

and SCRDs is significant (path coefficient = 0.20, p < 0.001). Table 8 shows further that the 

indirect effect of safety motivation on safety participation involving SCRDs is also significant, 

as is the indirect effect of safety motivation on safety participation involving safety knowledge. 
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 These results support hypothesis three: SCRDs partially mediate the relationship 

between safety motivation and safety participation. The more safety is considered to be 

important, the more discretionary safety activities are predicted to be viewed as part of oneôs 

job, which in turn predicts greater participation in those activities. Regarding hypothesis four, 

Fig. 4 shows the path between safety motivation and safety knowledge is significant (path 

coefficient = 0.47, p < 0.001), as is the path between safety knowledge and safety participation 

(path coefficient = 0.47, p < 0.001). Further, Table 8 shows the indirect effect of safety 

motivation on safety participation involving safety knowledge is significant. Since the indirect 

effect of safety motivation on safety participation via SCRDs is also significant these results 

support hypothesis four: safety knowledge partially mediates the relationship between safety 

motivation and safety participation. The more safety is considered to be important predicts the 

more safety knowledge an employee has, which in turn predicts greater participation in 

discretionary safety activities. 

 Interestingly, the direct path between safety motivation and safety participation was 

non-significant (path coefficient = 0.12, p = ns), suggesting the important mediators between 

safety motivation and safety participation are SCRDs and safety knowledge. Itôs interesting to 

note though that the indirect effect involving safety knowledge is potentially stronger than that 

for SCRDs, since the lower 95% confidence interval value is considerably further away from 

zero than the value for the effect involving SCRDs. In Table 8, we also noted significant double 

mediations. The relationships between safety motivation and situational violations was 

significantly mediated by SCRDs and safety participation on the one hand, and safety 

knowledge and safety participation on the other hand. However the effect involving SCRDs 

was only significant if a 90% confidence interval was considered, whereas the latter remained 

significant with a 95% confidence interval, suggesting again that the indirect effect involving 

safety knowledge is potentially stronger. 
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Table 6. Descriptive statistics and inter-correlation between variables for study 2 

 

 
 Variables M SD 1 2 3 4 5 6 

1 Safety citizenship role definition  2.82 1.02 (.92)      

2 Safety participation  3.77 .61 .38***  (.78)     

3 Safety knowledge 3.86 .53 .33*** .52***  (.85)    

4 Safety motivation 4.24 .60 .18***  .31***  .41***  (.82)   

5 Routine violations  2.69 .75 -.08 -.19***  -.16** -.16** (.77)  

6 Situational violations 2.36 .47 -.20***  -.50***  -.36***  -.26***  .38***  (.65) 

 

Note. N = 305. Correlations among variables are provided below the diagonal and Cronbachôs alphas 

are provided on the diagonal. *p < .05, **p<.01, ***p<.001 

 

Table 7. Fit indices for structural model in study 2 

 

 

 

Note. N = 305. SM = safety motivation, SV = situational violations; RV = routine violations; c² = 

Minimum Fit Function Chi-Square; df = degrees of freedom; NNFI = Non-Normed Fit Index; CFI = 

Comparative Fit Index; RMSEA = root-mean-square error of approximation; Dc² = chi-square 

difference tests between the hypothetical model and alternative models. *** p < .001. 

 

 

 

 

 

 

 

 

 

 c² df c²/ df NNFI CFI RMSEA Dc² (Ddf) 

Hypothetical Model (Model 1) 331.56 155 2.14 .92 .93 .06 -- 

Model 1 + path from SM to SV 331.17 154 2.15 .91 .93 .06 .39 (1) 

Model 1 + path from SM to RV 331.17 154 2.15 .91 .93 .06 .00 (1) 
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Figure 4. Final model from structural equation modelling (SEM) analysis for study 2 

Note.  For the sake of clarity, only structural relationships are shown. *p < .05; **p < .01; ***p <.001 

 

Table 8. Indirect pathways using bootstrapping for study 2 
 

 

 

Note. N=305. SCRD = Safety Citizenship Role Definition; SP = Safety Participation; SM = Safety 

Motivation; SK = Safety Knowledge; RV = Routine Violations; SV = Situational Violations. 

*Significant mediation with CI 90% : lower = .003 ; upper = .055 
 

 

 Bootstrapping Percentile 95% CI 

 Effect SE Lower Upper 

Indirect effect : x Ąm Ą y (simple mediation) 

 
    

SM Ą SCRD Ą SP .043 .021 .002 .083 

SM ĄSKĄSP .230 .049 .134 .325 

SK Ą SP Ą SV -.331 .088 -.503 -.158 

SCRD ĄSPĄ SV -.146 .060 -.262 -.029 

     

Indirect effect : x Ąm1 Ą m2Ą y 

(double mediation) 
    

SMĄSCRDĄ SPĄSV -.029 .016 -.059 .002* 

SMĄKSĄ SPĄSV -.157 .046 -.248 -.066 

Safety 

Motivation 

Safety 

knowledge 

  SCRD 

Safety 

Participation 

Situational 

Violations 

.12 (ns) 

.20***  

.47***  

.06 (ns) 

.09 (ns) 

.21***  

.31***  

-.68***  

Routine 

Violations 

.53***  

.02 (ns) 

-.20 (ns) 

-.06 (ns) 

.49***  



Chapter 5 ï Paper 1 

 

127 

 

4.7.Discussion 

 Our results have several interesting aspects. First, they provide support for the view, 

outlined in study 1, that the effect of SCRDs on situational violations is mediated by safety 

participation: the significant indirect effect of SCRDs on situational violations involving safety 

participation, coupled with the non-significant direct path between SCRDs and situational 

violations, shows safety participation fully mediated the effect of SCRDs on situational 

violations. Second, SCRDs were not significantly associated with routine violations, replicating 

the pattern of associations between SCRDs and violations found in study 1. It is striking, also, 

that safety participation was not significantly associated with routine violations. Taken together 

with the results from Turner et al. (2012) showing job demands did not predict safety 

participation, and those from Hansez and Chmiel (2010) showing demands did predict routine 

violations, our findings strongly suggest that effort-based mechanisms are not associated with 

SCRDs and safety participation. Our findings suggest therefore a possible account of the 

relationship identified as puzzling by Neal and Griffin (2006), where safety participation 

predicted future safety compliance: it is through participation that an employee can effect a 

change in organizational procedures and arrangements that lessen organizational constraints 

likely to provoke situational violations. For example, through joining a safety committee, 

employees can persuade the organization to make protective equipment more accessible to 

them, so they are more likely to use it as intended. Third, our results extend Neal and Griffinôs 

(2006) finding that safety motivation is a predictor of future safety participation, by showing 

relationships between these variables involved SCRDs and safety knowledge, whereas the 

direct path between safety motivation and safety participation was non-significant. The 

mediating effect of SCRDs in the relationship between safety motivation and safety 

participation is consistent with the idea that employees who believe safety to be important are 

more likely to broaden their definition of their jobs to include discretionary, as well as 
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mandatory, safety activities. The mediating effect of safety knowledge in the relationship 

between safety motivation and safety participation is consistent with the idea that employees 

who know how to improve safety would want to participate in voluntary safety activities to 

benefit others and their organizations. Further research is needed to explore this idea. 

 

5. General discussion 

The two studies presented in this paper provide support for the importance of the way 

employees view their jobs as including discretionary safety activities (SCRDs). Study 1 looked 

at the relationship of SCRDs to job control, PMCS and work engagement connected to safety 

violations. Study 2 looked at the relationship of SCRDs to safety motivation, safety knowledge, 

and safety participation connected to safety violations. In both cases, SCRDs played a part in 

predicting situational rather than routine violations, implying psychosocial rather than 

cognitive-energetical mechanisms are involved (c.f. Chmiel and Hansez, 2016). The results 

provide support for the view that the relationship between SCRDs and situational violations is 

wholly mediated by participation in corresponding discretionary safety activities. Interestingly, 

Turner et al. (2012) found that an interaction between social support and job control predicted 

safety participation, leading the authors to conclude that: óhaving the opportunity (job control) 

in combination with a supportive work environment (social support) is likely to result in a 

heightened propensity to undertake activities that promote workplace safety (safety 

participation)ô. The significant paths we find in study 1 and study 2 provide evidence to add to 

this contention: job control acted through work engagement (i.e. willingness) and PMCS (i.e. a 

perceived encouraging safety environment) to predict employee perspectives on including 

discretionary safety activities as part of their job. And such perspectives relate to situational 

violations, through participation in discretionary safety activities. That is, job control may 

provide both the opportunity for an employee to consider discretionary safety activities as more 
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part of his or her job and promote the propensity to do so, leading to a safer working 

environment.  

There are limitations in our studies since the data are cross-sectional and based on self-

report and thus, common method variance could influence the relationships we found. The 

influence of common method variance may not be that great: it is striking that paths involving 

SCRDs predicted only situational, not routine violations, across two samples from different 

countries, and we found other relationships were non-significant where common method 

variance would act to inflate correlations between those variables (Podsakoff et al., 2003). 

Nonetheless, future research should involve longitudinal data and objective measures if 

possible. 

5.1. Practical implications 

Several practical suggestions can be made based on our findings. SCRDs play a part in 

predicting situational violations through taking part in discretionary safety activities. Thus, 

encouraging employees to take a broader perspective on their jobs is likely to improve safety 

in their workplaces. Job control and the perception of management safety values and activities 

are implicated in such broader perspectives and may be changed by management practices. 

Thus, empowering employees by giving them greater autonomy can have a positive impact on 

work engagement and safety. In giving greater autonomy, as well as enabling a resource 

employees can draw upon, managers also signal they regard safety as important, and that they 

trust employees in using that autonomy. At a practical level, therefore, we would recommend 

training sessions for managers aimed at raising awareness of such processes and how they may 

be fostered, and how employee perspectives on discretionary safety activities could be 

broadened through communicating and promoting the belief that safety is important. An 

intervention that could enable these activities is described by Pedersen and Nielsen (2013). The 

intervention, based on DeJoyôs (2005) Theory of Integrative Safety Management, involved 
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workshops attended by both managers and employees and were aimed at getting a high degree 

of worker involvement, by having them formulate and discuss safety issues that they found 

important, based on an initial mapping of organizational safety factors. By attending these 

workshops, managers demonstrated their support for and commitment to the process and could 

take part in discussions of safety problems and solutions. The discussions led to the formulation 

of a list of activities to be carried out. The purposes of the workshops were to increase safety 

communication and exchange between managers and employees and increase the commitment 

to and prioritization of safety, and showed beneficial results. 

 

6. General conclusion 

Two studies have shown that safety citizenship role definitions, that is, the perspective 

employees take in considering discretionary safety activities as part of their job, are important 

in the relationships of job control and safety motivation to safety performance. In particular, 

our findings show that such perspectives are important to reduce violations provoked by the 

organization, and that employees may alter the organizational constraints helping to produce 

them, by taking part in discretionary activities, such as volunteering for safety committees and 

initiating changes in organizational practices. 
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Chapter 6 - Paper 2.  Jobs and safety: A social exchange perspective in explaining safety 

citizenship behaviors and safety violations. 
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1. Abstract 

In this paper we extend the Job Demands Resources model of situational and routine 

safety violations proposed by Hansez & Chmiel (2010) to incorporate contextual variables 

(participation in voluntary safety activities and the perspective employees take on whether such 

activities are part of their job or not). We draw on a Social Exchange Theory (SET) perspective 

of job resources (JR) to test important new relationships between safety specific and non-safety 

specific processes. We build on prior observations that safety participation (SP) predicts lower 

safety violations, and that employee perspectives on such discretionary activities predicts their 

discretionary safety behavior (Neal & Griffin, 2006; Chmiel, Laurent & Hansez, 2017). We 

adopt a SET perspective for two reasons. First, because SP is discretionary, it can be 

reciprocated by employees, and reciprocation is central to SET perspectives (Blau, 1964; 

Eisenberger et al, 1986). Second, because Hansez & Chmiel showed that a safety-specific 

variable, Perceived Management Commitment to Safety (PMCS), explained additional variance 

in safety violations over the JDR model. PMCS can be regarded as reflecting anticipated 

rewards for behaving safely, another key psychological process connected to SET (Blau, 1964, 

Emerson, 1976). Structural analyses used a sample of 1,922 workers from a Belgium steel 

company. Results add to the understanding of processes predicting safety violations, suggesting 

that JR promote, not just engagement and anticipatory rewards for acting safely, but important 

additional reciprocation processes deserving further exploration.  

 

 

 

Key words: Safety Participation; Routine Violations; Situational Violations; 

Psychological processes; Social Exchange Theory; 
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2. Introduction  

Models of safety behaviors based on work performance approaches consider both task 

(i.e. violations) and contextual (i.e. voluntary safety activities) behaviors (Beus, McCord and 

Zohar, 2016; Christian, Bradley, Wallace & Burke, 2009; Neal, Griffin & Hart, 2000). Chmiel 

and Hansez (2016) have identified four distinct psychological processes they considered as 

fundamental to explain safety behaviors, namely, cognitive-energetical, motivational, 

instrumental and obligation processes. Hansez & Chmiel (2010) demonstrated that the Job 

Demands-Resources (JDR) model could be extended to Safety Violations. The JDR entails two 

non-safety-specific processes (Bakker & Demerouti, 2007); a motivational one related to work 

engagement, and a cognitive-energetical one related to job strain. Both variables were found to 

be related to safety violations, although, as expected, job strain was only related to effort-based 

violations. When Hansez & Chmiel (2010) considered the addition of a safety-specific variable, 

that of perceived management commitment to safety (PMCS), additional variance in safety 

violations was explained. Of particular interest for the present paper, those authors found that 

PMCS partially mediated the effect of job resources on safety violations. PMCS is hypothesized 

to entail an instrumental process (Chmiel & Hansez, 2016): employeesô safety behavior is 

predicted by whether they expect such behavior to be rewarded or punished. That is, PMCS 

reflects an anticipation by employees that their safety-related behaviors will be approved of to 

a greater or lesser extent. Hansez & Chmiel focused on task-related safety violations, however 

there are also contextual or citizenship behaviors, such as participating in voluntary safety 

activities, to consider. The latter feature as an outcome in models of safety behaviors based on 

work performance approaches (Beus et al., 2016; Christian et al., 2009; Neal et al., 2000). 

However what makes their consideration especially relevant is that safety participation has been 

shown, not just to correlate with, but to be an antecedent of safety violations (Chmiel, Laurent 

& Hansez, 2017; Neal & Griffin, 2006). In other words participation in discretionary safety 
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activities is not just a good thing to do, and potentially beneficial to the organization, it also has 

a bearing on the individualôs task-related safety. 

 

2.1. The relationship between PMCS, safety citizenship role definitions, safety 

participation, and safety violations 

Taking part in discretionary safety activities, or safety participation, strongly depends 

on the perspective employees take on such participatory activities. Indeed, researchers have 

identified safety citizenship role definitions (SCRDs, i.e. considering discretionary safety 

activities such as volunteering for safety committee as part of oneôs job role) as a key predictor 

of employeesô engagement in such voluntary safety activities (Hofmann, Morgeson and Gerras, 

2003; Chmiel, Laurent and Hansez, 2017). Chmiel et al. (2017) further showed that SCRDs 

were associated with situational violations (but not routine violations), indirectly through the 

mediating role of safety participation. Situational violations are those provoked by 

organizational failings and seen as essential to get the job done, whereas routine violations are 

violations of safety rules by taking the path of least effort, by taking óshort cutsô, and 

conceptualized as related to an individualôs available cognitive energy (Reason, 1990). Given 

these definitions, the finding that SCRDs and safety participation were not related to routine, 

or effort-based violations (Chmiel et al., 2017) support the view that processes involving these 

discretionary safety-specific aspects are not cognitive-energetical in nature. This finding also 

allowed a plausible explanation of the unexpected path discovered by Neal and Griffin (2006) 

between safety participation and future safety compliance. While participating in safety 

activities (eg. joining safety committee) employees could encourage changes regarding 

organizational constraints likely to provoke situational violations.  

In their Job Demands-Resources model of safety violations, Hansez and Chmiel (2010) 

considered the addition of a safety-specific variable, perceived management commitment to 
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safety (PMCS), and additional variance in safety violations was explained. PMCS involves 

perceptions that inform employeesô expectations regarding organizational approval or 

disapproval for safety behaviors. Chmiel et al. (2017) found a positive relationship between 

PMCS and SCRDs, by arguing that workers could consider discretionary activities as part of 

their job role because they believe itôs expected of them, on the basis of their perception that 

safety is important for their organization (Dilda, Mearns, and Flin, 2009). On the basis of the 

previous considerations, we believe that: 

Hypothesis 1a: PMCS will be related to situational violations, indirectly through 

SCRDs and safety participation (double mediation) 

Hypothesis 1b: PMCS will be directly related to situational violations 

Hypothesis 1c: PMCS will be directly related to routine violations 

Hypothesis 1d: safety participation will mediate the relationship between PMCS and 

situational violations (simple mediation) 

 

2.2. Job resources and social exchange processes 

 

As noted above, perceptions that management is committed to safety are taken by 

employees to inform their expectations regarding organizational approval or disapproval for 

safety behaviors. Zohar (2008) interpreted the association between safety climate and safety 

behaviors by individual perceptions of safety climate as informing behavior-outcomes 

expectancies. As PMCS is considered as a core dimension of safety climate (eg. Griffin & Neal, 

2000), the interpretation of management attitude and behaviors towards safety may directly 

affect employeesô safety behaviors, according to what they think is expected of them and the 

rewards they may expect by behaving accordingly. Hansez and Chmiel (2010)ôs key finding 

was that PMCS mediated the relationship between job resources and safety violations. In this 
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case, on the basis of the assumption that the perceptions of wider organizational factors, such 

as general organizational climate predicted more specific safety climate (Clarke, 2010; Neal et 

al., 2000), job resources may be considered by workers as a favorable general organizational 

context that will promote positive safety specific perceptions. These perceptions are interpreted 

by workers as a safety specific signal that rewards can be expected if they behave safely. This 

instrumental interpretation of the relationships between job resources, PMCS and safety 

behaviors is in line with a key Social Exchange Theory (SET) postulate, stipulating that, in the 

context of social interactions, actors behave in terms of anticipated rewards (Blau, 1964; 

Homans, 1961). The reinforcement idea underlying instrumental processes implies a consistent 

pattern of actions between the two parties, as behavior that generates positive consequences is 

likely to be repeated in the same circumstances (Homan, 1961). In the same vein, Zohar (2008) 

argued that, ñfrom a functional perspective, climate perceptions should refer to policies-in-use, 

or enacted policies, rather than to their formal counterparts, because only the former inform 

employees of the probable organizational consequences of acting safely (vs. speedily). Thus, a 

consensus should occur when management and peers display an internally consistent pattern of 

action concerning safety, even if it differs from the formally declared policy. For example, site 

managers might expect workers to cut corners whenever production falls behind schedule, 

despite official claims to the contraryò (p.377). 

We believe that, by adopting a social exchange perspective, job resources could be 

considered as (1) an evaluation context for workers for management approval or disapproval 

regarding safety, and thus for rewards/punishment expectations, i.e. PMCS; but also as (2) a 

form a support received by the organization and to be reciprocated. Indeed, another key 

postulate of SET, illustrating reciprocation processes, is that if workers perceive that their 

organization takes care of their well-being, they will feel an obligation to reciprocate this 

support (Blau, 1964; Eisenberger, Huntington, Hutchison, & Sowa, 1986).  In the general 
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organizational literature, extra-role behaviors have been frequently investigated as a key way 

for workers to reciprocate to their organization for the positive treatment they received, since 

Organ (1988, cited by Konovsy & Pugh, 1994) suggested that organizational citizenship 

behavior is one likely avenue for employee reciprocation. Also in the safety specific literature, 

safety citizenship behaviors have been identified as the result of a reciprocation process. For 

example, Mearns & Reader (2008) found that employees in the offshore oil and gas industry 

perceiving high levels of support from their organization and from their supervisor reported 

higher levels of safety citizenship behaviors. More recently, Reader, Mearns, Lopes and Kuha 

(2017) showed that, in the same population, activities supporting workforce health increased 

perceptions of organizational support, which resulted in more safety citizenship behaviors 

through increased levels of commitment to the organization. These authors interpreted these 

relationships through social exchange theory. Hofmann et al.  (2003) also showed that, in a 

context where safety is considered as important (i.e. good safety climate), high quality leader-

member exchange (LMX) relationships were associated with SCRDS and, in turn, SCRDs 

predicted corresponding discretionary safety behaviors, i.e. safety participation. These results 

illustrate the importance of the perspective on the role employees are willing to adopt 

concerning safety (SCRDs), besides adopting safety citizenship behaviors (i.e. extra-role 

behaviors) as a way of reciprocation. In addition to the quality of the relationship between 

employees and their supervisor (Hofmann et al., 2003), an important resource predicting 

employeesô flexible role orientation is job autonomy (Parker, Williams, and Turner, 2006), and 

employees perceiving high job control are more likely to define safety as part of their job role 

(Chmiel et al., 2017; Turner, Chmiel, Walls, 2005). Moreover, Chen and Chen (2014) found a 

positive direct effect of job resources on safety participation and, as emphasized by Yuan, Li & 

Tetrick. (2015), the direct relationship between job resources and safety performance should be 

interpreted through social exchange as a way used by workers to reciprocate the support they 
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receive from their organization. Given the previous assumptions, we have reasons to believe 

that, if employees perceive that their organization take care of them, by providing them general 

resources, they will reciprocate by considering discretionary safety activities as part of their 

role, and so effectively execute such discretionary activities, which are viewed as beneficial for 

the organization.  As discretionary variables have been linked to situational violations only, we 

expect that: 

Hypothesis 2a: Job resources will be related to situational violations, indirectly through 

SCRDs and safety participation (double mediation) 

Hypothesis 2b: Safety participation will mediate the relationship between job resources 

and situational violations (simple mediation) 

However, in the JD-R model of safety violations, besides PMCS, job engagement has also 

been identified as a key consequence of job resources (interpreted as a motivational construct) 

and antecedent of both routine and situational violations. Given that engaged employees are 

characterized by actively trying to change the design of their jobs (Bakker and Leiter, 2010), 

that implies seeking to expand or re-define ones job role, job engagement has also be identified 

as an antecedent of SCRDs, leading in turn to situational violations (Chmiel et al., 2017). Thus, 

by integrating discretionary aspects (i.e. SCRDs and safety participation) into the JD-R model 

of safety violations, we have reasons to believe that: 

Hypothesis 3a: Job engagement will be related to situational violations, indirectly through 

SCRDs and safety participation (double mediation) 

Hypothesis 3b: Safety participation will mediate the relationship between job engagement 

and situational violations (simple mediation) 
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2.3. Job Demand Processes 

According to the Job Demands Resources Model, demanding working conditions may 

affect cognitive-energetical processes leading to a depletion of energy (job strain or burnout) 

that is associated with poor organizational performance.  Bakker & Demerouti (2007) define 

job demands as óthose physical, psychological, social, or organizational aspects of the job that 

require sustained physical and/or psychological (cognitive and emotional) efforts or skillsô 

(p.312).  Hansez and Chmiel (2010) found that job strain mediated the relationship between job 

demands (work overload and role ambiguity) and routine violations (but not situational 

violations, as they are due to organizational failings and not to the cognitive energy available). 

This process raises the question of the priority given to productivity, maybe to the detriment of 

safety (eg. Probst & Brubaker, 2007; Zohar, 2003). Hansez and Chmiel (2010) explained these 

results by appealing to Hockeyôs (1997) compensatory control model of effort regulation, 

arguing that if efforts are made to deal with working conditions in a way to maintain high 

production levels, less energy may be available for other aspects of the job, increasing the 

likelihood of effort-based routine violations to occur.  In line with these results, Nahrgang, 

Morgeson and Hofmann (2011) showed, in a meta-analysis, that job demands are positively 

related to burnout and that burnout explains a large amount of variance in safety outcomes, such 

as accidents and injuries, or adverse events. Li, Jiang, Yao & Li (2013) showed emotional 

exhaustion mediated the relationship between job demands and safety outcomes (i.e. safety 

injuries and near-misses). Taken together, these results are consistent with the depletion of 

energyôs hypothesis, and emphasize the importance of considering health impairment process 

stemming from poor general working conditions while dealing with safety. Indeed, most 

prevalent models guiding safety performance research (eg. Christian et al., 2009; Clarke, 2010; 

Griffin and Neal, 2000) mainly focus on motivational aspects, potentially missing an important 

pathway leading to safety in the workplace. However, as the processes involving safety 
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participation are not cognitive-energetical in nature (Chmiel et al., 2017) job strain should not 

be related to participation. We expect therefore that, 

Hypothesis 4: Job strain will mediate the relationship between job demands and 

ñroutineò violations only 

 

3. Structural research model 

Hypotheses 1 to 4, integrated with the JD-R model of violations can be represented in a 

basic structural research model. We also model two correlations. As in Hansez and Chmiel 

(2010)ôs model, job demands and job resources are allowed to correlate, as well as routine and 

situational violations. Our hypothesized model is depicted in Figure 1. 

4. Methods 

4.1.Sample and Procedure 

Questionnaires were administered to a large company in the steel sector in Belgium; 

2,048 people responded, a response rate of 71%. This high response rate is due to the fact that 

we distributed the questionnaires during a ñsafety dayò in the company. After eliminating cases 

with missing values, the final sample included 1,922 workers. The sample was predominantly 

male (93.8%, N=1,803) with a few female (6.04%, N=116) participants (3 unspecified). The 

organizational tenure was distributed as follows: less than 1 year (5.8%, N=111), between 1 

and 5 years (10.8%, N=208), between 6 and 10 years (8.7%, N=168), between 11 and 20 years 

(32.7%, N=628), more than 20 years (41.4%, N=795) (12 unspecified). With respect to job 

status, 51.5% (N=990) were blue-collar workers, 36% (N=691) were established employees 

and 12.1% (N=233) were executives (8 unspecified). Regarding hierarchical responsibilities, 

57.5% (N=1105) had no collaborators under their responsibilities, 19.7% (N=378) had between 

1 and 5 people under their responsibilities, 8.2% (N=157) between 6 and 10 collaborators, and 

12.2% (N=234) had more than 11 collaborators under their responsibilities (48 unspecified). 
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Figure 11. Hypothetical model 




























































































































































































































