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Chapter 1

General introduction

‘Rules are parts of systems and systems serve humans 
not humans serve systems. Unfortunately, safety 

engineers seem to think that humans serve systems.’ 

Rob Long
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1.1 Preface

Prypiat, Ukraine, April 26, 1986. North Sea, July 6, 1988. Gulf of Mexico, April 20, 
2010. Copiapó, Chili, August 5, 2010. Moerdijk, the Netherlands, January 5, 2011. 

Tianjin, China, August 12, 2015.

The above are the locations and dates of six occupational incidents: Chernobyl, 
Piper Alpha, Deepwater Horizon, the Copiapó mining accident, Chemie-Pack, 
and the Tianjin Port explosions. Six occupational incidents with an enormous 
impact on organisations and their employees, surrounding communities, and 
the environment. Six occupational incidents that received extensive media 
coverage. Six incidents that each sparked the occupational safety debate and 
are well-known to the general public. However, considering the estimated 
annual 2.78 million fatalities and 374 million non-fatal occupational injuries 
and illnesses worldwide due to occupational accidents or work-related 
diseases, they are just the tip of the iceberg (International Labour Organization 
[ILO], 2018). 

Whereas high-impact accidents in the (offshore) petrochemical, nuclear 
and mining sectors may be top of mind when one is confronted with these 
numbers, other sectors like agriculture, construction, logistics, warehouses, 
and manufacturing must not be ignored. In addition to the impact these 
kinds of incidents undeniably have on employees, their families and friends, 
organisations face enormous costs resulting from these incidents and 
accidents. The ILO estimates that accidents and incidents in the work context 
cost as much as 3.94 per cent of the yearly global Gross Domestic Product, 
which would total to an amount between 2.922.5681 and 3.178.9422 million US 
dollars in 2017.

The combined physical, emotional, and financial costs of occupational 
incidents have motivated both academics and practitioners to investigate 
ways in which the occurrence of these incidents can be prevented and their 

1 Estimate based on the financial numbers available through the United Nations 
http://data.un.org/en/reg/g1.html
2 Estimate based on the financial numbers available through the World Bank https://
data.worldbank.org/indicator/NY.GDP.MKTP.CD?year_high_desc=true both retrieved 
on august 6, 2018
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impact can be minimised. Advancing insights in the fields of cognition, 
behaviour, organisations and technics have led to a variety of approaches 
aimed at improving workplace safety. Yet, despite of over a hundred years of 
research, more research into occupational safety is much needed. This is not 
only stressed by the persistence of occupational incidents, but also necessary 
as work environments become increasingly complex due to technical and 
technological advancements. Additionally, changes on the labour market 
such as the diversification of contract types (e.g., Mayhew, Quintan, & Ferris, 
1997; Turner, Stride, Carter, McCaughey, & Carroll, 2012) and changes due to 
globalisation (e.g., multilingual teams) may pose challenges for maintaining 
workplace safety as well. Furthermore, contemporary practitioners still 
heavily rely on theories and assumptions which have long been criticised 
or even debunked (cf. Besnard & Hollnagel, 2014; Manuele, 2011; Marshall, 
Hirmas, & Singer, 2018; Swuste, Van Gulijk, & Zwaard, 2010; Swuste, Van 
Gulijk, Zwaard, & Oostendorp, 2014).

This dissertation focuses on how organisations, managers, and employees 
attempt to influence factors and processes that precede occupational 
incidents, accidents, and injuries. The studies in this dissertation aim to 
contribute to increased scientific understanding of occupational safety 
and ultimately help practitioners create safer work environments. This 
introduction will continue with a general exploration of the ways in which 
organisations handle occupational safety (1.2), and safety communication 
in particular (1.3). It ends with an outline of the different studies in this 
dissertation (1.4).

1.2 Safety in the work context

Researchers and practitioners have tried to minimise the occurrence and 
impact of occupational incidents and accidents for various reasons and 
through different approaches. Roughly, these approaches can be divided 
into approaches that focus on the technical and engineering aspects of 
work environments and approaches that focus on more ‘soft’ features of 
work environments, such as behavioural aspects (e.g., motivation) and 
organisational influences (e.g., leadership styles). 

Organisational interest in safety in the work context first sparked during 
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the Industrial Revolution. Around the start of the 20th century the safety 
movement started to gain real momentum in the Western world, which 
is thought to be partly due to the high rate of occupational accidents that 
interfere with labour efficiency, productivity and cost efficiency (Swuste et 
al., 2010). Around the First World War occupational safety is evolving into a 
professional field of work and research, and during the first half of the 20th 
century two hypotheses dominate the then safety debate (Swuste et al., 2010). 
The first one is the environmental hypothesis which attributes accidents to 
external factors such as labour conditions and the second one is the individual 
hypothesis which is based on the premise that some individuals are more 
prone to accidents than others (Swuste et al., 2010). 

After the Second World War the scientific focus concerning occupational 
safety shifts from a psychological view –which was thought to contribute 
little to the prevention of accidents– towards ‘technology, epidemiology, 
and ergonomics’ (Swuste et al., 2014, p. 24). This shift in views is due to a 
combination of new scientific insights, accidents resulting from the upscaling 
of complex chemical production processes, and increased anxiety among the 
general public concerning industrial disasters and pollution (Swuste et al., 
2014; Swuste, Van Gulijk, Zwaard, Lemkowitz, Oostendorp, & Groeneweg, 
2016). From a technological viewpoint, the solution was sought in adapting 
machines and installations as to prevent that workers’ mistakes would lead 
to accidents. Insights from the medical field, such as the epidemiological 
triangle, were applied as an answer to the ‘conceptual and theoretical 
weaknesses of psychological research’ (Swuste et al., 2014, p. 19). Insights 
derived from ergonomics research on human interaction with increasingly 
complex machines during the Second World War were also applied to 
occupational safety (Swuste et al., 2014). Traditional ergonomics is based 
on the belief that safety could progress by limiting human contributions 
through ‘proceduralization or automation’ (Dekker, 2003). But whereas the 
focus in safety research after the Second World War shifted towards technical, 
epidemiological and ergonomic approaches, the professional domain stuck to 
a human failure approach (Swuste et al., 2014). Swuste and colleagues argue 
that this is most likely due to the novelty and divergent nature of scientific 
insights and approaches, combined with an economic perspective. Within the 
professional domain it was thought that it was easier and cheaper to influence 
human behaviour than to adapt the work environment and machinery (Swuste 
et al., 2014). 
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Swuste et al. (2016) state that although during the 1970s some steps 
were made towards integrating the insights and knowledge from different 
disciplines, the two approaches to safety remained largely distinct. On the 
one hand safety was addressed through the more technical process safety 
approach, focusing on systems theory and the technical aspects of production, 
while on the other hand safety was addressed through a human centred 
approach (Swuste et al., 2016). The latter approach mirrored the idea of the 
accident proneness theory to the extent that people, not things, were the 
cause of accidents. However, the human centred approach did place unsafe 
acts by employees in perspective by acknowledging the complexity of the 
organisational context, and social and management and social influences 
(Swuste et al., 2016). 

While in the technical approach to safety incidents are often blamed on 
unpredictable human behaviour or human errors that degrade a basically safe 
system (Dekker, 2003), Daniellou, Simard and Boissières (2011) argue that 
errors are often ‘the consequence of the characteristics of the situation’ and 
that human operators detect, manage and correct a great number of errors 
(p. 11). Dekker (2003) argues that engineered systems should no longer be 
viewed as inherently safe as no matter how well-designed and well-built a 
system may be, it inherently has ‘a number of hidden vulnerabilities packed 
into it and its operations’ and that resulting accidents should not be explained 
through human error (p. 212). Instead of being viewed as a cause, human 
error should be viewed as a symptom of ‘failure deeper inside the systems in 
which people work’ (Dekker, 2003, p. 212). Additionally, in more recent years 
both practitioners and researchers have called for a behavioural and social 
approach to occupational safety, complementary to the engineering approach, 
in order to further reduce the number of occupational incidents, accidents, 
and injuries (e.g., Daniellou et al., 2011; O’Dea & Flin, 2001; Törner & Pousette, 
2009; Wachter & Yorio, 2014). Given that incidents, accidents and injuries 
are still commonplace in contemporary organisations despite technical and 
engineering advancements, and acknowledging the call by researchers for a 
complementary approach to safety that focusses on behavioural and social 
elements, this dissertation will focus on cognitive, behavioural, social, and 
organisational aspects of safety in the workplace. 
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1.2.1 Indicators of occupational safety
Traditionally, occupational safety is measured in terms of unsafety: the 
occurrences of incidents in the work context that might result in injuries 
and diseases (Daniellou et al., 2011; Hinze, Thurman, & Wehle, 2013). The 
rationale behind this is that safety successes are not directly visible or easily 
measured in terms of visible returns or profits (Mengolini & Debarberis, 
2008). As the terms associated with incidents are used inconsistently in 
scientific research and sometimes overlap (Khanzode, Maitei, & Ray, 2012), 
an overview and description of the most important outcomes and their 
differences is provided (see Figure 1.1).

An incident is defined as ‘something that happens, especially something 
unusual or unpleasant’ (Oxford Advanced Learner’s Dictionary, n.d.). 
Translated to the occupational context, incidents are those events that are 
unplanned, undesired, and have a negative effect on the completion of a 
work-task (OSHA, n.d.). Depending on the outcome of an incident it can be 
classified as either a near miss or an accident. Near misses are incidents that 
do not result in either property damage or personal injury, despite having 
the potential to do so ‘given a slight shift in time or position’ (OSHA, n.d.). 
Accidents are incidents that result in injury and/or property damage (OSHA, 
n.d.). An injury to a human being is a bodily wound or trauma resulting from 
acute or chronic exposure to an energy transfer that exceeds the physiological 
threshold (Khanzode et al., 2012).

Incidents, near misses, accidents, injuries and property damage are lagging 
indicators of safety (Pawłowska, 2015). Lagging indicators are relatively easy 
to measure as they (often) emerge through inspections or employee reports. 
Although these indicators are well-suited to provide information about the 
absence of safety in organisations, they do not provide information on the 
reasons that lead to these outcomes (Hinze et al., 2013). Additionally, as 

Figure 1.1. Types of occupational incidents

Incident

Near miss

Accident

Property damage

Injury

Due to chronic 
exposure

Due to acute 
exposure
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incidents occur unexpectedly and at irregular intervals, such lagging indicators 
are not suited for providing a reliable, stable and reproducible indication of 
occupational safety within an organisation. It is therefore no wonder that the 
usefulness of lagging indicators for prevention of future incidents and creating 
safer workplaces is questioned by a growing number of safety professionals 
and researchers (e.g., Grabowski, Ayyalasomayajula, Merrick, & Mccafferty, 
2007; Mengolini & Debarberis, 2008). Instead, it is argued that it would be 
better to use leading indicators that focus on the input that may eventually 
lead to negative safety outcomes. While such indicators are harder to measure, 
they are easier to influence. One such widely used leading indicator for 
occupational safety in research is safety performance. 

1.2.2 A human, social, and organisational approach to 
occupational safety
Within the occupational setting, one can distinguish between three levels 
on which safety can be analysed: the individual level, the group level, and 
the organisational level (Guldenmund, 2007; Hofmann, Jacobs, & Landy, 
1995). On the individual level, occupational safety research is concerned 
with a wide variety of factors, such as personal characteristics, cognitive, 
attitudinal, and perceptual processes that influence individual behaviour 
(e.g., Guldenmund, 2007; Hofmann et al., 1995; Siu, Philips, & Leung, 2003). 
Building on the previous scientific work Christian, Bradley, Wallace and Burke 
(2009) developed a model that depicts individual and situational antecedents 
of safety performance behaviours and safety outcomes (see Figure 1.2). 
Within their model, safety outcomes can occur in the form of negative events 
such as accidents and injuries. These negative events are preceded by safety 
performance. While this term has been used to refer to safety outcomes (e.g., 
lost time incident frequency or LTIF), it is more commonly used to ‘refer to 
a metric of safety-related behaviors of individuals’ (Christian et al., 2009, p. 
1104). According to Christian et al. (2009) safety performance is construed 
out of two factors: safety compliance and safety participation. These two 
factors are preceded by two person-related factors: safety motivation and 
safety knowledge. In turn, safety motivation and safety knowledge are 
preceded by distal factors related to the individual and related to the situation. 
The situation-related antecedents of safety performance include various safety 
climate factors and leadership, whereas the distal person-related antecedents 
include various personality characteristics and job attitudes (Christian et al., 
2009). 
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Although individual characteristics are important in understanding and 
improving occupational safety, the model by Christian et al. (2009) also 
indicates that it is difficult and undesirable to study these factors without 
taking group and organisational level factors into account. A regular work 
situation will present a variety of factors that may affect the individual, 
such as the motivation to perform a certain behaviour (Andriessen, 1978; 
Daniellou et al., 2011). The importance of others for an individual’s behaviour 
and intention is also present in the theory of reasoned action (cf. Fishbein 
& Ajzen, 1975) and the theory of planned behaviour (cf. Ajzen, 1985) and, 
among others, demonstrated in the experiments conducted by Milgram (cf. 
Milgram, 1963). When discussing the influence of ‘others’ a distinction has to 
be made between the group level and the organisational level (Guldenmund, 
2007; Hofmann et al., 1995). The group level refers to ‘(behavioural) processes 
within groups or teams the respondent works in and belongs to, including 
the team leader or supervisors’, whereas the organisational level refers to 
‘(behavioural) processes taking place at higher organisational levels’ such 
as plant management, and senior and top management (Guldenmund, 
2007, p. 727). All of these levels have been found to be important for safety 
performance behaviours (e.g., Andriessen, 1978; Barling, Loughlin, & Kelloway, 
2002; Daniellou et al., 2011; Tucker, Chmiel, Turner, Hershcovis, & Stride, 
2008; Zohar & Luria, 2003). 

The different approaches to safety with their wide variety of studied factors, 
call for a thorough overview of what has been studied to date. While other 
researchers have provided such overviews in the form of meta-analyses and 
systematic literature reviews, they have done so for one specific sector (e.g., 
Mearns & Yule, 2009), specific topics (e.g., Clarke, 2013), or applied a historical 
perspective (e.g., Swuste et al., 2010, 2014, 2016). Therefore this dissertation 
started with the question: 

RQ 1: What is the current status of occupational safety 
research with regard to determinants of safety outcomes 
and performance? 

This question served as a starting point and the answer provided directions 
for subsequent research.
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1.3 Safety communication

Communication is essential for the effective organisation and coordination of 
work between individuals and within groups, especially large and complex 
groups such as organisations (Quinn & Dutton, 2005). The importance of 
communication also stretches to the field of occupational safety, where it has 
been a long recognised element for the safe execution of work (e.g., Bentley 
& Haslam, 2001; Hofmann et al., 1995; Hofmann & Morgeson, 1999; Mearns, 
Whitaker, & Flin, 2003; Vassie & Lucas, 2001). The term safety communication 
is mainly associated with the dissemination of information regarding safety-
related topics between supervisors and subordinates (e.g., DeJoy, Schaffer, 
Wilson, Vandenberg, & Butts, 2004; Hofmann & Morgenson, 1999; Michael, 
Guo, Wiedenbeck, & Ray, 2006). Safety communication is viewed by some 
as a stand-alone variable that might directly affect safety performance (e.g., 
Alsamadani, Hallowell, & Javernick-Will, 2013a), while others view safety 
communication as part of safety climate (e.g., Cheyne, Cox, Oliver, & Tomás, 
1998; Neal, Griffin, & Hart, 2000), or part of safety culture (e.g., Behm & 
Schneller, 2013; Boughaba, Hassane, & Roukia, 2014). Despite the synonymous 
use of the terms safety climate and safety culture, Yule (2003) argues that 
they must be viewed as complementary, yet independent concepts that are 
reflective of employee beliefs and perceptions at different levels of abstraction.

The focus on the interaction between supervisor(s) and subordinate(s) in 
safety communication might be explained from a historical perspective. In line 
with the dominance of the individual hypothesis and the popularity of Taylor’s 
scientific management during the first half of the 20th century, organisations 
initially focused their communication efforts on instructing employees on the 
operation of machinery and communicating rules and procedures through 
posters, safety boards and bulletins (Swuste et al., 2010). Notwithstanding that 
such a focus on supervisor-subordinate interaction might (still) seem logical 
from a traditional business and management view on organisations and work, 
it seems rather limited from other perspectives. Furthermore, research in 
other areas such as healthcare has shown that it takes more than announcing 
procedures and rules for them to become effective (e.g, Van Gemert, 2003). 
And from a communication perspective, the focus on supervisor-subordinate 
interaction disregards the exchange of information between employees (on 
the same level) and neglects many other aspects and factors that are thought 
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to be important for effective communication, including aspects of the message, 
media, noise, and unintentional or implicit communication (cf. Axley, 1984; 
Daft & Lengel, 1986; Entman, 1993; Nilsen, 1957; Shannon & Weaver, 1949). 

Limited views on communication in occupational safety research and the lack 
of a clear understanding of how safety relates to other variables thought to be 
important for occupational safety create the need for a broader and improved 
understanding of the safety communication. This need is further increased 
by several ongoing societal and organisational changes. More and more, 
organisations face the challenges associated with globalisation that might 
affect occupational safety, such as language barriers and cultural differences 
(e.g., Alsamadani, Hallowell, & Javernick-Will, 2013a; Corvalan, Driscoll, & 
Harrison, 1994; Sargeant & Tucker, 2009). Furthermore, organisations are 
confronted with a changing labour market where self-employment, temporary 
and part-time contracts have become increasingly commonplace, leading to 
a decline of people with full-time jobs (Quinlan, 1999). While organisations 
benefit from fewer permanent employees in terms of flexibility and lower 
costs (Von Hippel, Mangum, Greenberger, Heneman, & Skoglind, 1997), 
these changes can have an adverse effect on occupational safety, due to less 
familiarity with the work(place) and the organisation, job insecurity, and 
poorer quality labour relations (e.g., De Cuyper & De Witte, 2007; Rousseau & 
Libuser, 1997; Quinlan, 1999). The challenges of assimilating new employees, 
maintaining quality standards and a safe work environment faced by 
organisations, create the need for more safety communication. 

Given the (increasing) importance of communication for safety in the 
workplace, existing ambiguity regarding the concept, and the contemporary 
narrow view on safety communication in research, this dissertation aims 
to further explore the concept of safety communication and its underlying 
aspects. Therefore the following overall research question is formulated: 

RQ 2: What is the role of communication in occupational 
safety?
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1.4 Outline

Given that (fatal) accidents are still commonplace in organisations 
despite advancements in both the technical and engineering domain, and 
acknowledging the call by researchers for a complementary behavioural and 
social approach to safety, this dissertation will focus on cognitive, behavioural, 
social, and organisational aspects of safety in the workplace. The chapters in 
this dissertation are based on scientific papers. These scientific papers are 
modified to match the layout, numbering, and spelling of this dissertation but 
are otherwise included without modifications. A visual representation of the 
dissertation’s outline is presented below (Figure 1.3).

Systematic literature review

In chapter 2 a systematic review of occupational safety literature is presented, 
making a contribution that is threefold. First, the review identifies and groups 
factors that have been studied in occupational safety research. Second, the 
review provides an indication of the scientific strength of the relationships 
between the identified variables and safety outcomes and safety performance. 
And third, it assesses the relationships and subsequently categorises them 
into groups of relationships about which there is consensus, relationships 
about which there is debate, and existing gaps. The results indicate that 
despite the amount of research, several factors are still subject to debate or 
understudied. One of the most interesting clusters emerging from this study is 
that of the influence of management and colleagues and more specifically, the 
results regarding the management of safety. In light of organisational efforts 
to improve occupational safety, these results promised an interesting research 
avenue which were further explored in chapter 3.

Empirical studies

Chapter 3 describes a qualitative study which zooms in on two categories 
from the management and colleagues cluster brought forward by the 
systematic literature review in chapter 2: management attitudes & behaviours 
and management of safety. By means of semi-structured interviews 
supervisors’ perceptions, beliefs, and attitudes regarding the role and 
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management of safety in their work are assessed. It becomes apparent that 
supervisors must balance safety with other objectives, despite the importance 
of occupational safety in their work. Additionally, differences in safety beliefs 
and attitudes between managerial levels and individual supervisors are 
illustrated, as well as these beliefs and attitudes affect safety management. 
From the various safety management instruments, communication emerges 
as a crucial factor. Not only do supervisors view communication as an effective 
mean on its own, they also stress its importance for other safety management 
instruments.

Chapter 4 presents a theoretical approach to the different rationales that 
people can hold towards occupational safety. In his critique on the old 
ergonomics view on safety, Dekker (2003) states that systems provide people 
with multiple goals that they must pursue simultaneously. People’s behaviours 
and decisions at a given moment are based on their then knowledge, 
perspective and understanding of the situation, also called ‘local rationality’ 

Figure 1.3. Dissertation outline
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(Dekker, 2003). In order to investigate the presence of such different 
rationales, an institutional logics perspective was applied to qualitative 
data collected among supervisors. The results illustrate the presence of the 
different logics of the market, profession, and corporation in the occupational 
safety context. Furthermore, contradictory viewpoints –so-called institutional 
complexity– between these three logics and subsequent management 
approaches emerge.

Chapter 5 bridges the more intrinsic and attitudinal studies described in 
chapters 3 and 4 and focuses on what elements one should use in order to 
enable employees to work safely. This study is centred around pinpointing 
which sublevels of employee motivation and ability safety efforts should be 
focused. The results indicate that distinguishing between different levels of 
motivation and ability increased the predictive power of these constructs for 
safety climate and safety performance, compared to the use of the overall 
constructs of motivation and ability. From the different levels, only the external 
level of ability (e.g. creating the right work environment by making the right 
tools and machinery available) was found to be predictive of safety climate, 
while for safety performance only the personal level of motivation (e.g. the 
intrinsic desire or choice to work safely) and the external level of ability held 
predictive value. The results confront researchers and practitioners with the 
challenges of how to communicate about occupational safety with employees 
and how to measure if these efforts are effective.
 
Chapter 6 describes the development of a measurement instrument on 
safety communication. The importance of occupational safety was not only 
brought to light by the systematic review in chapter 2, but also stressed by 
supervisors in chapter 3 and more implicitly illustrated in chapters 4 and 
5. The goal of this study was to develop and provide an initial validation of 
a quantitative measurement instrument that allows researchers to expand 
current knowledge about safety communication and its relationship with 
other safety-related concepts, and practitioners with a practical measure to 
assess the perceived quality of safety communication and identify (potential) 
issues related to safety communication within organisations.
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General discussion

In Chapter 7 the key findings of the various studies are summarised and 
theoretical and practical contributions are discussed. Lastly, this chapter 
reflects upon the limitations of the dissertation and propose directions for 
future research. 
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Chapter 2

Determinants of safety outcomes and 
performance: A systematic literature 

review of research in four high-risk 
industries

‘While the individual man is an insoluble puzzle, in the 
aggregate he becomes a mathematical certainty. You 

can, for example, never foretell what any one man will do, 
but you can say with precision what an average number 
will be up to. Individuals vary, but percentages remain 

constant. So says the statistician.’

Arthur Conan Doyle
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2.1 Introduction

The number of occupational accidents exceeds 313 million annually 
worldwide (International Labour Organization [ILO], 2015), underscoring 
the relevance of occupational health and safety for organisations. According 
to ILO (1998) occupational accidents include work-related events that are 
unexpected or unplanned and result in one or more workers suffering a 
personal injury, disease or death. These regrettable events have serious 
physical and emotional consequences for the employees involved, have severe 
impacts on co-workers, first responders, and families, and result in costs 
estimated at 4% of the global gross domestic product (ILO, 2015). The origin 
of occupational safety as a topic of interest for organisations can be traced 
back to the 19th century, when rapid industrialisation was characterised by 
economic, technical, and social changes on an unprecedented scale (Swuste 
et al., 2010). However, improving safety proved much more complicated 
than expected, causing a division between the scientific and the corporate 
worlds (Swuste et al., 2014). Whereas science tried to understand accidents 
as processes of causes and effects, organisations adhered to their trusted 
theory of accident proneness: the idea that some people are predisposed to be 
more susceptible to accidents (Arbous & Kerrich, 1951). In this study we aim 
to provide an overview of the most prevalent safety factors studied over the 
past 35 years, provide an overview of the determinants of safety outcomes, 
and ultimately bridge the gap between the scientific and the corporate worlds. 
Whereas previous research provided overviews of the literature from a 
historical perspective (e.g., Swuste et al., 2010; Swuste et al., 2014), or focused 
on a specific topic (e.g., Clarke, 2013; Wagstaff & Lie, 2011), or a specific 
domain (e.g., Abdul-Aziz & Hussin, 2003; Mearns & Yule, 2009), our study 
delivers a comprehensive overview of the occupational safety literature over 
the last 35 years, covering a broad range of topics in four different domains 
(construction, (offshore) petro chemistry, warehouses, and manufacturing). 
Before we describe our methodology and results, we will provide a short 
overview of the main variables in occupational safety research literature. 
Finally, we will critically review our findings and discuss implications for both 
practice and research, as well as directions for future research. 
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2.1.1 Safety outcomes and performance
The ultimate end goal in occupational safety is the reduction or –preferably– 
elimination of negative safety outcomes. These negative safety outcomes come 
in different forms like near misses, accidents, and injuries. These events are 
often distinguished from each other based on Heinrich’s pyramid (for more 
information see Heinrich, 1931), which classifies unwanted safety-related 
events based on their outcomes. We will use a similar, although compressed, 
classification. We classify negative outcomes that have the potential to inflict 
harm as incidents, such as near misses and employee errors. We classify 
incidents that result in property or financial damage as accidents, and 
we classify accidents that result in mental or physical damage as injuries, 
including those accidents that resulted in fatalities. 

The leading line of thought is that good or better performance leads to the 
decrease or absence of negative safety outcomes (Christian et al., 2009). As 
such, improved performance can be viewed as both a precursor of negative 
safety outcomes and as a goal in itself. Safety performance has been defined 
as those ‘actions or behaviours that individuals exhibit in almost all jobs 
to promote the health and safety of workers, clients, the public, and the 
environment’ (Burke, Sarpy, Tesluk, & Smith-Crowe, 2002) and is considered 
to consist of two components: safety compliance and safety participation (e.g., 
Neal & Griffin, 2002; Neal et al., 2000). Safety compliance refers to ‘following 
safety procedures and carrying out work in a safe manner’, whereas safety 
participation refers to ‘helping coworkers, promoting the safety program 
within the workplace, demonstrating initiative, and putting effort into 
improving safety in the workplace’ (Neal et al., 2000).

2.1.2 Determinants
A wide variety of possible precursors and determinants of safety have been 
studied. Examining the work environment, Bjerkan (2010) distinguishes 
between the physical work environment and the mental work environment. 
Whereas the physical work environment refers to tangible elements like 
machinery, the mental work environment refers to elements like job demands 
and working hours. Related elements that have attracted considerable 
attention from researchers are culture (e.g., Guldenmund, 2000) and climate 
(e.g., Zohar, 2010). 
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Another topic of interest is the influence of (other) employees. Elements such 
as manager attitudes (e.g., Mullen, 2004), leadership styles (e.g., Kelloway, 
Mullen, & Francis, 2006), and pressure exerted by colleagues (Choudhry, 2012) 
are all considered important influencers of behaviour. However, characteristics 
of individual employee such as age and experience, are considered important 
as well (e.g., Basha & Maiti, 2013).

Finally, there are several external elements that might influence occupational 
safety. What are the effects of stakeholders, legislation, and external control 
bodies (e.g., Ko, Mendeloff, & Gray, 2010)?

2.2 Method

To examine the foci of research to date, we conducted a systematic search in 
the occupational safety literature from 1980 to 2015. A systematic review of 
the literature is typically based on a ‘detailed and comprehensive plan and 
search strategy derived a priori’ in order to reduce bias (Uman, 2011). In 
contrast to a meta-analysis we do not strive to come to a ‘single quantitative 
estimate or summary effect size’ using statistical techniques (Uman, 
2011). Instead, we aim to present an overview of topics addressed in both 
quantitative and qualitative research on occupational safety, and their general 
direction. This approach is similar to approaches in previous systematic 
reviews (e.g., Ahonen, Benavides, & Benach, 2007; Kringos, Boerma, 
Hutchinson, Van der Zee, & Groenewegen, 2010). Below, we will elaborate on 
our systematic selection process and analysis.

2.2.1 Literature search
Our aim was to capture as much of the available literature on occupational 
safety as possible. We therefore chose a literature search using broad search 
terms as a starting point, as opposed to citation networks which may result 
in overlooking new and less frequently cited literature. Our literature search 
was conducted using the following bibliographic databases: Scopus, Web 
of Science, PsycInfo, and Business Source Elite. We used combinations of 
keywords that emerged from the literature as key indicators of occupational 
safety: safety performance; safety participation; safety compliance; occupatio*; 
and employ*. This resulted in a total of 27,527 records published between 
1979 and 2015. 
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2.2.2 Article selection
The further selection of articles was performed in steps, as depicted in Figure 
2.1. Based on the available information in Endnote we removed duplicates, 
articles written in languages other than English, and –as a quality assurance– 
non-peer reviewed articles (n = 16,302). This step reduced the selection to 
11,225 articles. Not all non-peer reviewed articles could be excluded based on 
the information available in Endnote. This resulted in the removal of articles 
matching this criterion during multiple phases of the selection process. Then, 
three consecutive steps were completed. 

First, the first author evaluated the titles and marked articles that did not meet 
the following inclusion criteria: (1) describe safety in an occupational setting; 
(2) focus on interventions, determinants, or measurement of occupational 
safety; (3) conducted in the construction, warehouse, manufacturing, 
offshore, or petrochemical sector; (4) published in a peer-reviewed journal; 
and (5) be written in English. The four domains of construction, (offshore) 
petro chemistry, warehouses, and manufacturing were included based on a 
combination of elements. First, the construction and manufacturing sector 
combined accounted for more than a fifth of all fatal accidents that occurred 
in 2013 in the EU-28 (Eurostat, 2016). Second, the Dutch Inspectorate SZW 
mentions that the construction and chemistry are among those sectors where 
employees are subject to high health and safety risks (Inspectorate SZW, 
2016), furthermore, the chemical sector has proven to be a domain where 
accidents can have a big environmental impact (e.g., Deepwater Horizon in 
2010). Third, the domain of warehouses was included as employees here are 
subject to a high number of (mechanical) risks, such as forklifts and conveyors. 
Fourth, these four domains share a number of similarities that makes them 
relatively comparable: they represent highly technical environments with a 
number of occupational risks and are staffed with mostly blue-collar workers. 
Lastly, other well-studied areas are excluded as they represent highly specific 
risks (e.g., underground mining), require employees to be highly educated 
and trained (e.g., aviation), or mainly have a focus on the safety of others (e.g., 
hospitals). 

A random sample of 10% of the articles was assessed for eligibility by the 
second author, which resulted in a substantial Cohen’s Kappa for inter-coder 
reliability (.73). Based on the screening of titles, 6,558 articles were excluded 
and 4,667 articles remained. When there was any doubt or disagreement 
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during this step, the article was retained for the next round of analysis. We 
repeated this process by reading the abstracts of the remaining articles. The 
Cohen’s Kappa over the sample of abstracts (n = 474) was again substantial 
(.68). After exclusion of 2,600 articles based on abstract content, a sample of 
2,067 articles remained. As the initial search was conducted during October 
2014, we repeated our search during October 2015 so as to include all relevant 
articles published in the last months of 2014. This returned 24 additional 
articles, which underwent the same process of selection. From these 2,091 
records we excluded any remaining grey and white literature (n = 324) 
and articles that were not published online (n = 614). The majority of the 
remaining articles were directly available for download. To retrieve the 222 
articles that were published online but were unavailable to us through the 
subscriptions of University of Twente, we used a combination of ResearchGate 
and other university libraries. The full texts of the 1,153 articles were read and 
an additional 447 articles were excluded. 

The remaining articles (n = 706) were read and assigned to one or multiple 
of three categories: research involving determinants of occupational safety 
(n = 476); interventions research (n = 266); and research concerned with 
measurement tools (n = 141). The latter two groups were excluded from 
further analysis as they did not meet the current study focus. From the 476 
articles focusing on determinants of occupational safety, 199 articles were 
excluded, mostly on the premise that they did not report on empirical data, 
or the reported data was not unique (e.g., editorials, reviews, meta-analysis). 
Inclusion of reviews and meta-analysis could distort the results, as the same 
data could be included twice. 

The final step involved again reading the full texts of all remaining articles. All 
277 remaining articles were read by one of the authors, who in the process 
marked potentially problematic articles. All of these marked articles were 
discussed by two of the authors. Based on the outcome of these discussions, 
a joint decision on whether or not to include these articles was made. This 
resulted in the exclusion of an additional 101 articles based on their full text, 
because they did not meet the inclusion criteria (e.g., dependent variable was 
not safety-related (n = 40); data-related issues, e.g., moderators, discrepancies 
between results and conclusion/discussion (n = 29); or analysis-related issues, 
e.g., solely factorial analyses, articles that presented relationships as being 
significant but had corresponding significance values that were above .10 (n = 
32)). 
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Figure 2.1. Flow diagram of study selection and extracted variables

Records identified through database search n = 27,527

Records remaining n = 2,091
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Excluded based on abstract n = 2,600
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conference papers n = 16,302

Full-text determinant articles assessed for eligibility n = 277 

Excluded based on data-related issues  n = 101
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Articles only available offline n = 614
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Excluded based on full-text n = 447
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2.2.3 Analysis
For each article, we coded the following: a unique number, reference data 
according to the APA formatting style, type of industry in which the study 
was conducted, type of methodology used to conduct the research, number of 
participants that participated in the study, and aim of the study. Each article 
was dissected in terms of the (hypothesised) relationship between dependent 
and independent variables by one of the authors. Each relationship was 
assigned a row in a matrix, which described the relationship between two 
variables (e.g., the influence of safety climate on safety performance). For 
mediating relationships, we split the hypothesised relationship and created an 
additional line. For example, the relationship between variables A and C, which 
was mediated by variable B, was transformed into two rows, in which one row 
was concerned with the relationship between variables A and B, and the other 
row was concerned with the relationship between variables B and C. Finally, 
we assessed the effect each independent variable had on the dependent 
variable(s) (positive, negative, or inconclusive), and what the type of 
relationship was (correlation, regression, different). The indication about the 
type of relationship was not further included in the analysis. As such, numbers 
in the result section do not indicate causal relationships between variables. 
They do represent the number of times a positive, negative or insignificant 
relation between two variables was found in the analysed studies. A special 
type of relationship not anticipated at first was the (inverted) u-shaped 
relationship. These relationships are coded as ‘(-)U’. Relationships from 
quantitative studies were coded as inconclusive if the statistical significance 
was above the generally accepted threshold of .05. For relationships from 
qualitative studies we followed the conclusions presented in the article. 
Studies with significance levels above .10, in which the authors report on 
significant relationships, were excluded entirely from the dataset. From our 
corpus of 176 articles we initially extracted 2,202 relations. We excluded 96 
relationships because they did not match the aim of our review (e.g., based 
on information about type of industry and regions) or involved moderating 
relationships and variables. 

Within the 2,106 relationships, 1,479 unique variables names were identified, 
many of which were only unique in name but had similar meanings (e.g., 
occupational accident and work accident). To reduce clutter, we recoded 
variables with similar meanings into a new variable name. Using Microsoft 
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Figure 2.2. Clusters and their associated categories
*Note: the term ‘Safety outcomes’ refers to negative events in the form of 
incidents, accidents, or injuries. 
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Excel, we extracted 466 unique dependent and 1,013 unique independent 
variable values. Through a process of bottom-up coding two of the authors 
categorised these unique variables into 84 variables, categorised into 20 
categories, which together formed seven clusters (see Figure 2.2). Some of 
the variables (3%) proved difficult to categorise. Therefore, we omitted 29 
dependent and 97 independent variables from the final analysis, resulting in a 
total of 1,946 fully coded relationships between variables in 174 articles.

*
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2.3 Results

We will begin by presenting the relationships between the seven clusters, 
followed by a more in-depth inspection of the results per cluster and their 
corresponding categories. An overview of all relationships between clusters 
is presented in Table 2.1. It is noteworthy that in terms of dependent (on 
the horizontal axis) and independent variables (on the vertical axis), the 
clusters of safety outcomes and performance together account for 63% of 
all dependent variables, while the clusters of performance, work(place) 
characteristics & circumstances, climate & culture, management & colleagues, 
and employee demographics prevail (96%) among the independent clusters. 
All corresponding references are included in Appendix A: Reference materials.

Note: This table also shows relationships within clusters, i.e., different variables 
grouped in the same cluster that have been related in included articles. 
*The term ‘Safety outcomes’ refers to negative events in the form of incidents, 
accidents, or injuries.

Table 2.1
Relationships between variables at the cluster level. Dependent clusters on the 
horizontal axis, independent clusters on the vertical axis.

1* 2 3 4 5 6 7 Total
1. Safety outcomes* 13 3 4 3 7 2 1 33
2. Performance 54 28 10 7 7 11 1 118
3. Work(place) char. & 
     circumstances

254 112 61 14 37 46 1 525

4. Climate & culture 23 40 8 7 9 22 1 110
5. Management & 
    colleagues

167 247 33 31 134 70 15 697

6. Employee  
    demographics

174 103 29 27 37 52 1 423

7. External 12 5 2 18 3 0 0 40
Total 697 538 147 107 234 203 20 1,946
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Below we will present the results on a more specific level per cluster, starting 
with the safety outcomes and performance of the more dependent clusters. 
However, to avoid presenting the same information twice, we will focus 
on the independent clusters: performance, work(place) characteristics 
& circumstances, climate & culture, management & colleagues, employee 
demographics, and external. For each of these clusters we will start by 
presenting the number of relationships with the dependent clusters of safety 
outcomes and performance. This may cause that some relations between 
independent clusters are not described in more detail, for example the 18 
relations between the external cluster and the climate & culture cluster. The 
cluster descriptions will be followed by a summary in a table, providing the 
number of relationships and their nature per variable. Finally, we will highlight 
the most promising results per category. 

2.3.1 Safety outcomes
The most prevalent dependent cluster turns out to be safety outcomes, 
accounting for over a third of all dependent variables. Within this cluster, we 
see that research is most concerned with the categories injuries and fatalities 
(56%) and accidents (31%), and less with incidents (13%). 

The most prominent cluster related to safety outcomes, with 254 
relationships, was work(place) characteristics & circumstances, followed by 
the cluster of employee demographics, which accounted for 174 relationships. 
The management & colleagues cluster accounted for 167 relationships 
with safety outcomes, while the performance cluster accounted for only 54 
relationships. Finally, the clusters climate & culture and external together 
accounted for 35 of the relationships with safety outcomes. It is worth 
mentioning that over half of the relationships in the climate & culture cluster 
are accounted for by the variable safety climate, with 13 relations. 

2.3.2 Performance
The performance cluster plays both a dependent and an independent role in 
safety research. The relationships between the performance variables and 
the safety outcomes cluster are depicted in Table 2.2. Our review found 28 
negative relationships between the category of safety-related performance and 
the cluster safety outcomes, 4 positive relationships, and 14 relationships that 
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*Note: The term ‘Safety outcomes’ refers to negative events in the form of 
incidents, accidents, or injuries.

Table 2.2
Relationships between performance and safety outcomes.

Performance Safety outcomes*
+ - ns

Safety-related performance 4 28 14
Safety performance 0 6 2
PPE use 0 4 0
Safety compliance 1 9 3
Safety participation 3 9 9

Organizational performance 3 3 2
Organizational performance 0 0 0
Financial performance 1 0 1
(Employee) work performance 2 1 0
Organizational quality performance 0 1 0
Production performance 0 1 1
Environmental performance 0 0 0

Total 7 31 16

As a dependent variable, the category of safety-related performance 
accounts for the vast majority of relationships (n = 492), while the category 
organisational performance accounts for only 46 relationships. Performance 
is mostly studied in relation to the categories of management of safety, 
management attitudes & behaviours, work characteristics, safety climate & 
culture, and (employee) safety characteristics. Combined, these categories 
account for 66% of all relationships with performance. As depicted in 
Table 2.2, the category of safety-related performance indicates that most 
of the relations with safety outcomes are negative, with 28 out of a total 46 
relationships resulting in fewer negative events in the form of incidents, 

did not reach significance. The relationships in this cluster are centred around 
the variables safety performance, safety compliance, and safety participation, 
all of which fall into the safety-related performance category. However, 
Personal Protective Equipment (PPE) use was hardly mentioned.
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accidents, or injuries. Out of the 46 relationships only four relationships result 
in more incidents, accident, or injuries. A total of 14 relationships are found 
to be non-significant. Below, the relationship between the more independent 
variables and the clusters of safety outcomes and performance will be further 
discussed. 

2.3.3 Work(place) characteristics & circumstances
The cluster of work(place) characteristics & circumstances was related 
254 times to safety outcomes and 112 times to performance. The cluster 
consisted of the categories: physical work environment, work characteristics, 
and workforce. The numbers of relationships between the variables in these 
categories, safety outcomes, and performance are depicted in Table 2.3. 

Physical work environment
The category physical work environment accounted for a total of 98 
relationships with the cluster negative safety outcomes and 29 relationships 
with the performance cluster. Looking at the individual variables in this 
category, one can see that the size of the company does not seem to matter in 
relation to either outcomes or performance. Workplace hazards clearly affect 
negative safety outcomes; however, the relationship with performance is less 
clear. In this category, (safety) equipment is studied most often, although the 
majority of the relationships fail to reach significance. However, the safety of 
equipment seems important for performance. The physical workplace (design) 
mainly seems to increase negative safety outcomes. 

Work characteristics
The category work characteristics was related 137 times to negative safety 
outcomes and 52 times to performance. In this category, six variables stand 
out. The relationship between shift work and negative safety outcomes 
is heavily studied, although its direction remains unclear. Working hours 
are positively related to negative safety outcomes, as are job demands and 
production pressure. Job resources are negatively related to negative safety 
outcomes, and they are positively related to performance. The control 
employees have over their own work and safety is positively related to 
performance. 
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*Note: The term ‘Safety outcomes’ refers to negative events in the form of 
incidents, accidents, or injuries.

Table 2.3
Relationships between work(place) characteristics & circumstances, safety 
outcomes & performance.

Work(place) characteristics & 
circumstances

Safety outcomes* Performance
+ - ns + - ns

Physical work environment 29 12 57 10 2 17
Company size 3 2 0 3 1 8
Workplace hazards 7 0 7 1 0 2
(safety) equipment 4 5 28 2 0 2
Safety of equipment 5 3 11 4 0 1
Physical workplace (design) 10 2 11 0 1 4

Work characteristics 52 23 62 20 11 21
Work characteristics 1 0 4 0 0 1
Perceived work(place) safety 0 0 2 0 4 1
Goal setting 1 2 2 3 0 2
Stress 3 0 1 0 0 0
Shifts 5 5 14 0 1 0
Working hours 11 0 1 0 0 1
Job demands 11 0 9 1 0 2
Job resources 2 13 10 8 0 5
Production (pressure) 16 2 12 1 6 8
Task clarity 1 0 1 1 0 1
(safety) control 1 1 6 6 0 0

Workforce 6 3 10 4 2 25
Contract type 0 0 0 0 1 8
Job level 0 2 1 0 1 4
Workforce quantity 0 1 4 0 0 0
Workforce composition 4 0 1 0 0 7
Unions 1 0 3 3 0 6
HR 1 0 1 1 0 0

Total 87 38 129 34 15 63
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Workforce
The category workforce has been related 19 times to safety outcomes and 31 
times to performance. The majority of these relationships are not significant. 
Contract type does not seem to be related to performance, while relationships 
with outcomes are lacking overall. Workforce composition is mostly positively 
related to outcomes, while it does not affect performance. The majority of 
relationships among unions, outcomes, and performance are not significant. 

2.3.4 Climate & culture
A total of 23 relationships were found between the cluster climate & culture 
and safety outcomes, and 40 relationships were found between climate & 
culture and performance. The cluster consists of the categories organisational 
climate & culture and safety climate & culture. The number of relationships 
between the variables in each category and the clusters safety outcomes and 
performance are depicted in Table 2.4.

Looking at the category organisational climate & culture, most relationships 
are found between climate and outcomes (n = 9). While not well established, 
most of these relationships are negative. With a total of 36 relationships, 

*Note: The term ‘Safety outcomes’ refers to negative events in the form of 
incidents, accidents, or injuries.

Table 2.4
Relationships between climate & culture, safety outcomes & performance.

Safety climate & culture Safety outcomes* Performance
+ - ns + - ns

Organisational climate & culture 0 5 4 2 0 0
Organisational climate 0 5 4 1 0 0
Organisational culture 0 0 0 1 0 0

Safety climate & culture 2 6 6 29 1 8
Safety climate 1 6 6 25 1 7
Safety culture 1 0 0 4 0 1

Total 2 11 10 31 1 8
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safety climate is by far the most studied variable in the safety climate & 
culture category. The 25 positive relationships between safety climate and 
performance particularly stand out. 

2.3.5 Management & colleagues
The cluster management & colleagues was related to the cluster safety 
outcomes 167 times, and with the performance cluster 247 times. The 
management & colleagues cluster consisted of the categories management 
attitudes & behaviours, co-worker attitudes & behaviours, and management of 
safety. The numbers of relationships between the variables in each category, 
safety outcomes, and performance are depicted in Table 2.5.

Management attitudes & behaviours
The management attitudes & behaviours category was related 43 times to 
the safety outcomes cluster, and 80 times to the performance cluster. Two 
variables in this category stand out. Concerning the relationships between 
leadership (style) and outcomes, it is striking that most of them are not 
significant, while the majority of the relationships with performance are 
positive. The relationship between management attitudes and performance 
is studied intensively, and all of the relationships that reach significance are 
positive. 

Co-worker attitudes & behaviours
The category co-worker attitudes & behaviours was related 12 times to 
safety outcomes, and 17 times to performance. Interestingly, no positive 
relationships were found between the category co-worker attitudes & 
behaviours and outcomes, and no negative relationships with performance 
were found. 

Management of safety
The majority of relationships in this cluster could be attributed to the 
management of safety category, as it was related 112 times to safety outcomes, 
and 150 times to performance. Six variables stand out in terms of their 
numbers of relations. Inspections are predominately negatively related to 
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*Note: The term ‘Safety outcomes’ refers to negative events in the form of 
incidents, accidents, or injuries.

Table 2.5
Relationships between management & colleagues, safety outcomes & performance.

Management & colleagues Safety outcomes* Performance
+ - ns + - ns

Management attitudes & behaviours 4 15 24 44 1 35
Leadership (style) 0 3 14 14 1 8
Management attitudes 2 5 5 23 0 21
Management behaviours 2 3 4 5 0 3
Safety importance for 
management

0 4 1 2 0 3

Co-worker attitudes & behaviours 0 4 8 8 0 9
Co-worker attitudes 0 2 3 5 0 6
Co-worker behaviours 0 2 5 3 0 3

Management of safety 12 39 61 85 7 58
Management of safety 2 2 0 3 0 2
Inspections 2 7 5 8 2 6
Accident analysis & record 
keeping

1 3 2 3 0 5

Safety representation 3 1 16 2 0 4
Sanctions 0 1 0 2 2 1
Rewards 1 5 7 3 0 9
Accident reducing measures 0 5 8 6 1 3
Training 1 5 11 15 1 10
(safety) communication 2 8 6 28 1 6
Safety policies & procedures 0 1 1 10 0 4
(safety) meetings & activities 0 1 5 5 0 8

Total 16 58 93 137 8 102
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outcomes, while their relationship with performance is mostly positive. 
Surprisingly, most relationships between safety representation and outcomes 
are not significant. The majority of the relationships among rewards, outcomes 
and performance are not significant. Accident reducing measures are 
negatively related to outcomes and positively related to performance. Two of 
the most represented variables are training and (safety) communication. Both 
are mostly positively related to performance. 

2.3.6 Employee demographics
Our review found a total of 174 relationships between the cluster employee 
demographics and safety outcomes, and it found 103 relationships with 
performance. This cluster consists of the categories employee demographics, 
career & job attitudes, safety characteristics, and lifestyle. The number of 
relationships between the variables in each category, safety outcomes, and 
performance are depicted in Table 2.6.

Employee demographics
The employee demographics category was related 55 times to the safety 
outcomes cluster and 30 times to the performance cluster. The relationship 
between age and outcomes has been heavily studied. Concerning gender, the 
results for both outcomes and performance are inconclusive, with no clear 
majority of positive or negative relations. The relationship between disabilities 
and performance seems to be understudied, as no research in our sample has 
discussed the relationship between the two variables. 

Career & job attitudes
The category career & job attitudes was related 72 times to safety outcomes 
and 28 times to performance. The two variables tenure/experience and trust 
are frequently studied in relation to both outcomes and performance. While 
tenure/experience is mostly negatively related to outcomes, and mostly 
positively related to performance, it should be noted that, again, a U-shaped 
relationship was found between tenure/experience and performance in 
one study. For the relationship between trust and outcomes, the results 
seem inconclusive as both positive and negative results are found, while the 
relationship between trust and performance is mostly positive.
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*Note: The term ‘Safety outcomes’ refers to negative events in the form of 
incidents, accidents, or injuries.
**Age 1 time –U-shaped relationship with outcomes
***Tenure/experience 1 time U-shaped relationship with performance

Table 2.6
Relationships between employee demographics, safety outcomes & performance.

Employee demographics Safety outcomes* Performance
+ - ns + - ns

Employee demographics 14 24 17 15 2 13
Age 7 8** 12 3 1 6
Gender (female) 3 3 1 0 0 2
Education 2 4 1 3 1 3
Disabilities 2 0 2 0 0 0
Psychophysical states 0 9 1 9 0 2

Career & job attitudes 15 29 28 16 1 11
Tenure/experience 9 18 16 6*** 1 7
Employee work attitudes 0 3 3 4 0 1
Trust 6 8 9 6 0 3

Safety characteristics 5 3 12 26 2 9
Employee safety attitudes 1 1 4 2 0 1
(safety) motivation 1 0 4 9 1 5
Safety knowledge (sharing) 2 1 2 15 1 3
Responsibility 1 1 2 0 0 0

Lifestyle 8 5 14 4 2 2
Work-life balance 0 3 2 2 0 0
Marital status 0 0 3 1 0 0
Children 1 0 0 0 0 2
Lifestyle 2 2 7 1 0 0
Lifestyle disorders & 
substance abuse

5 0 2 0 2 0

Total 42 61 71 61 7 35
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Safety characteristics
The category safety characteristics was related 20 times to safety outcomes 
and 37 times to performance. The focus in this category is on the relationship 
between safety knowledge (sharing) and performance. No fewer than 15 
positive relationships were found, indicating that the more safety knowledge 
within the organisation, the better the performance. The same holds for 
(safety) motivation, which was positively related to performance nine times. 
It is striking that we failed to find any studies relating responsibility and 
performance. 

Lifestyle
Just over 10% of all relationships in this cluster were accounted for by the 
category lifestyle, making it an understudied topic. This category was related 
27 times to safety outcomes, and just 8 times to performance.

2.3.7 External
Our review yielded only 12 relationships between the external cluster and 
safety outcomes, and a mere five relationships with performance. The external 
cluster consists of the categories government(al) bodies, stakeholders, and 
socio-economic. The number of relationships between the variables in each 
category, safety outcomes, and performance are depicted in Table 2.7.

The category government(al) bodies was related three times to safety 
outcomes and three times to performance. Laws & legislation have not 
been successfully related to performance and only once to safety outcomes. 
The category stakeholders was not related to either safety outcomes or 
performance. As both variables in the stakeholders category weren’t linked 
to either safety outcomes or performance it is of added value to include 
these in Table 2.7. However, the overall analysis revealed that these variables 
were present in the literature, as the variable client involvement was related 
17 times to the variable safety climate, and the variables injury rate, safety 
participation, and safety climate were each related one time to the variable 
customer satisfaction. For both the sake of completeness, and uncovering it as 
a potential gap in research we included these variables nevertheless. Lastly, 
the category of socio-economic variables is the most prominent of the three. 
However, the focus is rather one-sided in favour of outcomes. 
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The most prevalent results are summarised in the figure below, where 
categories and the number of relationships with performance and outcomes 
are depicted (Figure 2.3). 

*Note: The term ‘Safety outcomes’ refers to negative events in the form of 
incidents, accidents, or injuries.

Table 2.7
Relationships between external, safety outcomes & performance.

External Safety outcomes * Performance
+ - ns + - ns

Government(al) bodies 2 1 0 0 0 3
Law & legislation 1 0 0 0 0 3
Government(al) bodies 1 1 0 0 0 0

Stakeholders 0 0 0 0 0 0
Client involvement 0 0 0 0 0 0
Customer satisfaction 0 0 0 0 0 0
Socio-economic 3 4 2 1 0 1
Economic factors 3 2 0 1 0 1
Insurance & costs of safety 0 2 2 0 0 0

Total 5 5 2 1 0 4

2.4 Discussion

The results indicate that the majority of published literature on occupational 
health and safety from 1980 to 2015 has focused on safety outcomes and 
performance. The studied relationships were not equally distributed among 
the independent clusters with predictors. The majority of research focused 
on the effects of management & colleagues, work(place) characteristics 
and circumstances, and employee demographics on safety outcomes and 
performance, and less on climate & culture and external variables. In the 
three sections that follow we will discuss the most important findings of this 
study. First, we will discuss those variables about which there is some degree 
of consensus. Second, we will discuss those variables whose effects are cause 
for debate. Third, we will discuss possible gaps that our review has brought to 
light. 
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2.4.1 Consensus in safety research
We have set the threshold for consensus as a two-thirds majority supporting 
one of the three possible outcomes: positive relationship, negative 
relationship, or non-significant relationship. Here we will briefly discuss those 
variables that have been investigated more than five times. We will focus 
particularly on those variables on which organisations –to some extent– can 
exert influence. 

The majority of relationships between safety performance and outcomes 
were negative, indicating that more or better safety performance is related to 
fewer incidents, accidents, and injuries. This finding is in agreement with the 
meta-analysis by Christian et al. (2009). The same holds for the relationships 
between safety compliance and outcomes, which is in line with research from 
other fields (e.g., Neal et al., 2000). Working hours and lifestyle disorders 
were positively related to negative safety outcomes. This positive relationship 
indicates an increase in incidents, accidents, or injuries if the variables 
increase or are more present. These relationships are not surprising, as it can 
be expected that more or longer working hours will result in a higher chance 
of being affected by negative safety outcomes –as is underlined by Wagstaff 
and Lie (2011)– as well as in the negative nature of lifestyle disorders (e.g., 
Melamed & Oksenberg, 2002).

The remaining relationships were mostly related to performance, and all 
relationship directions were positive. Organisations that want to improve 
performance should therefore focus on (safety) control, safety climate, 
management behaviours, (safety) communication, safety policies & 
procedures, psychophysical states, and safety knowledge (sharing). The 
category psychophysical states was also negatively related to safety outcomes, 
indicating a reduction in incidents, accidents, or injuries. 

2.4.2 Debates in safety research
Various variables show inconsistent or contradictory effects in safety research 
and do not reveal a consensus. Our review yielded 36 variables related to 
safety outcomes or performance that were studied more than five times but 
did not result in clear findings. The majority of these relationships are subject 
to debate, as the results of the relevant studies are either positive or negative 
and non-significant. 
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The relationship between safety participation and outcomes is not as clear 
as that between safety performance and safety compliance. Most studies 
either found a negative relationship – indicating that more or higher safety 
participation leads to fewer incidents, accidents or injuries – or a non-
significant relationship.

Looking at the cluster of work(place) characteristics & circumstances, 
workplace hazards tend to be positively related to safety outcomes, although 
an equal number of relationships failed to reach significance. The same is clear 
for the relationship between physical workplace (design) and outcomes. The 
relationship between the safety of equipment and outcomes is mostly non-
significant. One possible explanation is offered by Saari (1982), who found 
that although machine guarding initially reduced the number of accidents, 
it did not overcome accidents that occurred during maintenance and repair 
tasks, ‘when machine guarding is not easily possible’ (Saari, 1982, p. 91). 

Looking at the effects of shifts on safety outcomes, the results are mostly 
non-significant. However, we also found an equal number of positive and 
negative relationships. A more in-depth comparison of the different types 
of shifts might clarify the nature of this relationship, as research found 
that rotating shifts have more adverse effects than permanent night shifts 
(Muecke, 2005). Ignoring the number of relationships that failed to reach 
significance, there seem to be fairly strong positive and negative relationships 
between job demands & resources and outcomes, and between job resources 
and performance. It would be useful to further explore the usability of job 
demands and resources in addressing occupational safety, as its effects reach 
beyond safety outcomes and performance (Bakker & Demerouti, 2007). The 
relationships among production (pressure), safety outcomes and performance 
are inconclusive. Neglecting the non-significant results, production (pressure) 
seems to increase negative safety outcomes and reduce performance. 

Although the link between safety climate and performance is well established, 
this is not the case for safety outcomes. The results illustrate a negative 
relationship with safety outcomes, although an equal number of non-
significant relationships were found. This ambiguity is in agreement with 
research in other fields, where researchers have found not only that the safety 
climate might act as a mediator between more distal elements and safety 
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outcomes (e.g., Wallace, Popp, & Mondore, 2006) but also that the mediating 
role of the safety climate is very limited (e.g., DeJoy et al., 2004). 

In the management & colleagues cluster, many relationships are subject to 
debate. Considering the influence of management attitudes and behaviours, 
the field could definitely benefit from additional research. Whereas the 
relationship with safety outcomes is truly unclear, the findings regarding 
performance, leadership (style) and management attitudes tend to be more 
unanimous and indicate favourable influences on performance. The influence 
of co-workers on performance is almost equally distributed between positive 
and non-significant relations. Based on our results, it can be expected that 
inspections are good for the prevention of negative safety outcomes and have 
a positive influence on performance, although there are some contradictory 
findings. The effect of rewards on negative safety outcomes is mostly 
insignificant, in line with the relationship between rewards and performance. 
This might be explained by the very strict conditions under which rewards 
are effective (e.g., Schwartz & Sharpe, 2010). Surprisingly, accident-reducing 
measures are more likely to be associated with good performance than with 
the prevention of negative safety outcomes. 

Although our results illustrate that there is no clear consensus on the 
relationship between training and performance, training tends to have a 
positive effect on performance. Whereas the relationship between (safety) 
communication and performance was rather clear, this was not the case 
for safety communication’s relationship with safety outcomes. The effect 
of (safety) meetings & activities on performance is unclear, as most of the 
found relationships did not reach significance. The remaining relationships 
in our review indicate a positive effect of (safety) meetings & activities on 
performance.

Last, we will discuss the cluster of employee characteristics. One study might 
explain the seemingly inconclusive results between age and negative safety 
outcomes and performance. Siu et al. (2003) found that ‘age has a curvilinear 
effect on occupational injuries in which the frequency of injury increases 
with age first, then declines.’ Gender does not seem to affect safety outcomes, 
as there are as many positive as negative relationships. Results concerning 
the variable tenure / experience, and its relationships with safety outcomes 
and performance, seem inconclusive at first. However, similar to the age 
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variable relationship, Siu et al. (2003) found a curvilinear relationship with 
performance, indicating that performance would decrease at first and then 
increase with more tenure / experience. However, this relationship has not yet 
been examined for safety outcomes, so the lack of clarity for this relationship 
remains. Future research should further examine the relationship between 
(safety) motivation and performance, which, based on our results, is expected 
to be positive.

2.4.3 Gaps
Our review brought to light 21 variables that have not, or have hardly, been 
studied in relation to either negative safety outcomes or performance. Two 
variables have not been directly related to either outcomes or performance: 
client involvement and customer satisfaction. Client involvement has been 
successfully related to safety climate (Votano & Sunindijo, 2014). Future 
research should examine the possible effects that client involvement could 
have on performance and safety outcomes. Customer satisfaction might have 
an indirect influence but is more likely to be considered a dependent variable. 
We found that customer satisfaction was studied as a dependent variable in 
relation to injury rates, safety participation, and safety climate, with mixed 
results.

The direct relationships between five variables and safety outcomes appear to 
lack investigation. These variables are contract type, safety culture, sanctions, 
children, and law & legislation. Of these five, only the variables contract type 
and sanctions are directly controllable by the organisation, although it is 
strange that the relationship between safety culture and safety outcomes and 
the relationship between law & legislation and safety outcomes lack research. 
Sanctions seems to be one of the most promising variables, as it has been 
successfully related to occupational safety through safety performance (e.g., 
Hasan & Jha, 2013).

The relationship between performance and 14 variables appears to have 
been scarcely investigated. These variables are organisational culture, 
work characteristics, stress, shifts, working hours, workforce quantity, HR, 
organisational climate, disabilities, responsibility, marital status, lifestyle, 
government(al) bodies, and insurance & costs of safety. Of these variables, 
work characteristics, working hours, and responsibility seem to be the most 
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promising leads for future research as they can be dealt with to some extent by 
the organisation. The concept of responsibility seems particularly interesting, 
as previous research in the education field associated increased responsibility 
with increased levels of self-confidence and perceived capability (Clouder, 
2009). 

2.4.4 Limitations
The conducted literature review has some limitations that will be discussed 
in relation to the steps conducted in this study. With regard to the literature 
search and selection of articles some potential limitations need to be 
addressed. In finding appropriate literature, the choice was made to use online 
databases only. This might have resulted in a shifted distribution of articles 
over the years, due to older publications that might not be digitally available. 
On the other hand, and this was our main rationale to use online publications 
only, it increases the replicability and controllability of this study as online 
articles are easily accessible to other researchers. Our literature search did 
not include keywords like ‘injury’ and ‘injuries’, that might be common in this 
or adjoining fields. This deliberate choice was made in order to direct the 
focus towards determinants of safety, instead of the wide range of potential 
occupational safety outcomes such as injuries, near misses, accidents, 
incidents, or lost-time rates. Due to the sheer number of publications it was 
not feasible to include each and every study that was conducted across the 
four industries of interest. However, the selection method applied in this 
review was thorough and transparent, and it provides other scholars with 
the opportunity to perform complementary reviews. Limiting the included 
literature to four specific domains lead to the absence of certain relationships 
that have been established in other domains. The gaps identified in our 
research are purely based on gaps present in the included literature. With 
regard to the analysis of the data, a potential limitation is related to the lack 
of interrater reliability in selecting articles based on their full text, and the 
extraction of individual relationships from the articles. Instead, potentially 
problematic cases were discussed and decided upon by two of the authors 
together. The same holds true for the recoding of extracted variables, as this 
whole process was done by two of the authors together. In the process of 
recoding variables from the bottom up, we have exchanged some depth and 
accuracy in favour of clarity and concision. In analysing the data, differences in 
power and magnitude across different studies were not taken into account. A 
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study performed with as few as ten participants has the same ‘power’ assigned 
to it as a study with over one thousand participants. Although this might have 
implications when looking for specific solutions, it does capture the overall 
orientation in the safety literature. Our method of analysis did not allow for 
the inclusion of moderating variables or relationships. Although this might 
have some impact on the results, we believe the impact to be small due to the 
small number of moderating variables that were excluded. Finally, although 
we report the number of positive, negative, and non-significant relationships 
found, it must be noted that these are underestimates of the total number 
of relationships in the literature. In particular, the latter –non-significant 
relations– will suffer from both underreporting and underpublishing. 

2.4.5 Practical applications
The results of this systematic review provide several practical leads for 
safety practitioners. First, there is an increasing need among practitioners for 
grounded knowledge about the field of occupational safety. Our results provide 
practitioners with a comprehensive overview of the elements present in the 
literature, which serves as good starting point for getting up to speed with 
the field. Second, the comprehensive overview of the elements and the nature 
of their relation with negative safety outcomes and performance, provides 
practitioners with a number of leads useful in the development and evaluation 
of interventions aimed at improving occupational safety. 

2.5 Conclusion

This systematic review mapped scientific research from 1980 to 2015 in 
the domains of construction, (offshore) petro chemistry, warehouses, and 
manufacturing. In doing so, it showed that research is focused on improving 
safety outcomes and performance through variables associated with 
work(place) characteristics & circumstances, climate & culture, management 
& colleagues, employee demographics, and external factors. 
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Chapter 3

Supervisors’ beliefs and attitudes 
towards occupational safety

‘Let’s manage safety recognizing how humans are and 
stop managing safety the way we wish humans were.’

Alan Quilley

Cornelissen, P.A., Van Hoof, J.J., & De Jong, M.D.T.
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3.1 Introduction

Occupational accidents and (fatal) injuries remain a major and persistent 
problem, as illustrated by the estimated 374 million occupational accidents 
and 2.7 million work-related deaths annually worldwide (“Safety and health 
at work”, n.d.). Researchers and safety practitioners have attempted to reduce 
the number and impact of such events through both engineering and social 
approaches (Törner & Poussette, 2009). In doing so, most efforts are aimed at 
the group that is most at risk: employees (Rundmo & Hale, 2003). Improving 
employee safety through the use of interventions and campaigns aimed at 
increasing their knowledge, motivation, and ability have proven effective 
(Christian et al., 2009). However, within organisational settings, supervisors 
play an important role in creating a safe workplace (Barling et al., 2002; 
Rundmo & Hale, 2003; Thompson, Hilton, & Witt, 1998; Zohar & Luria, 2003) 
as supervisors become increasingly critical for ‘delegating job tasks, managing 
subordinate performance, and juggling competing demands for productivity, 
quality, and safety’ (Michael et al., 2006, p. 469).

The role of supervisors has been extensively studied in the occupational safety 
context. The majority of this research is centred on supervisors’ interaction 
with subordinates (e.g., Hofmann, Morgeson, & Gerras, 2003; Michael et al., 
2006), differences in leadership styles (e.g., Clarke, 2013; Kelloway et al., 
2006), and supervisor attitudes and commitment as perceived by employees 
(e.g., Siu et al., 2003; Zohar, 1980). Despite their importance for behavioural 
intentions and safety behaviour (Madden, Ellen, & Ajzen, 1992; Rundmo 
& Hale, 2003), extensive research on supervisors’ own attitudes is lacking. 
The researchers that have studied supervisors’ perceptions of and attitudes 
towards occupational safety have mainly used a quantitative approach 
(Rundmo & Hale, 2003), focused on a specific managerial level (O’Dea & 
Flin, 2001), or on a limited set of safety-related elements, such as safety 
climate and safety culture (Törner & Pousette, 2009). Notwithstanding the 
contributions made by these studies to the occupational safety literature, 
they do not take into account the range of the managerial spectrum and the 
wide variety of safety-related factors that may be influenced by supervisors’ 
attitudes and do not allow for an in-depth exploration of these attitudes, 
let alone the emergence of new and unexpected factors. Therefore, the 
aim of this study is to extend the current, predominantly instrumental, 
view of supervisors in occupational safety research using semi-structured 
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interviews. Supervisors’ perceptions, beliefs, attitudes, and self-reported 
behaviours towards occupational safety are explored. Increased insights and 
understanding of supervisors’ safety beliefs and attitudes could further the 
current understanding of management decisions, help to explain the (lack of) 
success of certain safety management instruments, and eventually create safer 
workplaces. To do so, the following main research question was formulated: 

What perceptions, beliefs, and attitudes do supervisors hold 
regarding occupational safety, and how do such perceptions, beliefs, 
and attitudes influence the management of safety? 

This research was conducted in the railway construction and maintenance 
sector. Within this sector, much of the work is performed at night, at varying 
and remote locations, and with limited time windows for maintenance and 
great time pressure for construction projects (Turner, Chmiel, & Walls, 2005), 
making the role of supervisors difficult due to high levels of segregation 
(in time and space) between them and their subordinates. The railway 
construction and maintenance sector struggles with occupational safety, as 
evidenced by inspection results from the Human Environment and Transport 
Inspectorate (“Veiligheid bij werk aan spoor”, 2017). These characteristics 
make it a perfect starting point for the exploration of supervisors’ safety 
attitudes and beliefs. 

3.2 Theoretical framework

Below, an overview is provided of the literature, centred on three topics. First, 
the previous literature on the role of occupational safety in work contexts is 
discussed. This is followed by the literature on supervisors’ safety beliefs and 
their attitudes towards safety management instruments. For every topic, a 
separate sub-research question is formulated.

3.2.1 The role of occupational safety in the work context
The perceived role of occupational safety in supervisors’ work is an 
interesting viewpoint to consider, especially as supervisors’ views may 
differ from employee views (Eakin, 1992; Mohamed, 2003). In exploring 
supervisors’ views of occupational safety, several variables can be taken into 
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account. Supervisors must often balance different objectives (Michael et 
al., 2006), one of which is occupational safety. The (relative) importance of 
these objectives may (implicitly) be communicated to supervisors through 
job evaluation points (Zohar, 2000); as such, they may negatively affect 
occupational safety (Paté-Cornell, 1990). Another important indicator 
may be the load of occupational safety in terms of time. There are no clear 
guidelines or benchmarks on how much time supervisors should spend on 
safety. However, with safety professionals spending ‘only’ 59% of their time 
on safety (Institute of Medicine [US] Committee to Assess Training Needs for 
Occupational Safety and Health Personnel in the United States, 2000), it is to 
be expected that ‘regular’ supervisors will spend less time on this issue. To 
gain an understanding of the extent to which occupational safety is present 
and manifest in supervisors’ work, the following sub-research question was 
formulated: 

What are supervisors’ perceptions regarding the role of 
occupational safety in their job? 

Underlying this question are considerations of job evaluation points, time 
spent on occupational safety, and the (changing) role of occupational safety in 
the work context. 

3.2.2 Supervisors’ safety beliefs
In addition to the perceived role of occupational safety in the work context, 
supervisors’ beliefs regarding occupational safety may influence their work 
and the way they approach or handle occupational safety.

Organisational safety motivation
Related to the perceived importance of occupational safety that is (implicitly) 
communicated to supervisors, are beliefs about the authenticity of the 
motivation for safety within the organisation. As previous studies have 
demonstrated that organisations implement safety management systems to 
promote their image (Podgórski, 2000) or strategically report organisational 
safety performance (O’Neill, Flanagan, & Clarke, 2016), it is interesting 
to examine the extent to which supervisors believe the motivation for 
occupational safety to be intrinsic and authentic within the organisation. 
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Responsibility for safety
Supervisors may also differ in their beliefs regarding to the extent they are 
or should be responsible for occupational safety (Eakin, 1992), especially 
as views regarding responsibility have shifted from employer responsibility 
to a shared responsibility of the employer and the employee (Gray, 2006). 
Responsibility may influence safety behaviour as feelings of responsibility 
have been found to be predictive of behaviour in the contexts of ecology 
(Kaiser, Ranney, Hartig, & Bowler, 1999) and academic achievement 
(Zimmerman & Kitsantas, 2005). Lacking a clear and shared understanding 
of who is responsible may cause a diffusion of responsibility. This may have 
adverse effects, as seen in the bystander effect (Fischer et al., 2011). 

Beliefs regarding incidents and accidents
Supervisors’ beliefs regarding the preventability of accidents, factors 
contributing to incidents and accidents, and incident reporting are also of 
importance. Supervisor beliefs regarding the preventability of accidents in 
general can differ (LaCroix & DeJoy, 1989; Zwetsloot, Aaltonen, Wybo, Saari, 
Kines, & Op De Beeck, 2013), and may influence their willingness and their 
sense of a need for improved efforts (Rundmo & Hale, 2003).

The same holds for incident reporting. To prevent future accidents from 
occurring, it is necessary to learn from past events and improve upon them 
(Drupsteen, Groeneweg, & Zwetsloot, 2013). An organisation’s ability to do so 
largely depends on the reporting of such events by employees, especially when 
it involves small incidents or near misses (Evans, Berry, Smith, Esterman, 
Selim, O’Shaughnessy, & DeWit, 2006). Supervisors’ influence on incident 
reporting has been demonstrated in previous studies (e.g., Clarke, 1998; 
Probst & Estrada, 2010; Van der Schaaf & Kanse, 2004). Therefore, both the 
extent to which supervisors believe incidents are already being reported 
and their beliefs regarding barriers that exist within the organisation are of 
importance. Perceived levels of incident reporting may be cause for extra 
efforts on behalf of the organisation, whereas the proper identification and 
subsequent elimination of barriers to reporting can increase the organisation’s 
insights into problems that exist in the workplace.

Lastly, human action can occur at varying levels of consciousness (Döös, 
Backström, & Sundström-Frisk, 2004). This also applies to behaviours related 
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to safety. Indeed, previous research has found safety consciousness and 
awareness to be important for occupational safety (e.g., Sneddon, Mearns, & 
Flin, 2013; Westaby & Lee, 2003) and illustrates the influence of leaders on 
safety consciousness (Kelloway et al., 2006). Supervisors’ beliefs regarding 
the consciousness with which employees enact their behaviours may direct 
their course of action. For example, the belief that incidents occur due to 
an employee not being consciously engaged in his or her work demands an 
increase in the employee’s consciousness, whereas the belief that accidents 
are the result of conscious working employees may require different measures 
and actions. 

To explore these beliefs among supervisors, the following sub-research 
question was formulated: 

What are supervisors’ beliefs regarding the motivation and 
responsibility for occupational safety as well as the preventability of, 
factors contributing to, and reporting of accidents?

3.2.3 Supervisors’ attitudes towards safety management 
instruments
Because managers are responsible for delegating job tasks and managing 
the performance of their subordinates (Michael et al., 2006), to a certain 
extent, their subordinates’ safety performance can be considered part of this 
responsibility. In monitoring and improving the safety of their subordinates, 
supervisors have certain instruments at their disposal that are often dictated 
by the organisation’s policies. In their systematic literature review of 176 
studies, Cornelissen, Van Hoof and De Jong (2017) list eleven instruments 
used to manage occupational safety within organisations: inspections, 
accident analysis and record keeping, safety representation, sanctions, rewards, 
accident reducing measures, training, (safety) communication, safety policies 
and procedures, and safety meetings and activities. Although Cornelissen 
et al. (2017) summarise and present results on the effectiveness of these 
safety management instruments, the attitudes of supervisors towards these 
instruments are not addressed. However, such attitudes may play an important 
role in managerial behavioural intentions and actual behaviour (Rundmo 
& Hale, 2003), and supervisors may not feel comfortable propagating or 
imposing certain management policies (Eakin, 1992). 
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DeHart-Davis, Chen and Little (2013) state that organisational rules differ 
from unwritten rules as the latter are ‘disseminated verbally and stored in 
memory’ (p. 333). However, others (e.g., Hale & Borys, 2013; Reynaud, 2005) 
equate unwritten rules to routines, which DeHart-Davis et al. (2013) call 
norms or ‘standards of appropriate behaviour’ (p. 333). Ledeneva (2001) 
defines unwritten rules as the prescription of the ways in which both formal 
(organisational) and informal (social) constraints can be circumvented, their 
enforcement can be manipulated to one’s advantage, and penalties can be 
avoided by creatively combining the elements of the rules of the game (p. 
6-7). In light of occupational safety and all of the regulations that accompany 
it, unwritten rules are an interesting topic as they may both complement and 
interfere with occupational safety. They are therefore included in the list of 
safety management instruments.

A qualitative view can shed light on the willingness of supervisors to use 
these safety management instruments as well as their perceived effectiveness. 
Therefore, the following sub-research question was formulated: 

What are supervisors’ attitudes towards inspections, accident 
registration, accident analysis, sanctions, rewards, training, 
communication, meetings, (unwritten) rules and regulations, and 
safety-related activities? 

3.3 Method

Supervisors from a major railway construction and maintenance organisation 
participated in semi-structured in-depth interviews that aimed to identify 
their views, beliefs and attitudes regarding (the management of) occupational 
safety. 

3.3.1 Procedure
The interview started with a general explanation about the research, including 
the content of the informed consent form, topics that would be addressed, 
and the (expected) amount of time the interview would take. All interviews 
were recorded after permission was obtained. After the participants signed 
the informed consent form, demographic data were recorded. Then, the 
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interview began with a discussion of the day-to-day activities and safety-
related aspects of the interviewee’s job. When the final topics were discussed, 
the interviewees were asked if there were any remaining topics that were not 
discussed but should have been. When this was the case, these topics were 
discussed before the interview was ended. Lastly, the interviewer thanked the 
interviewees for their time and answers. 

3.3.2 Instrument
Semi-structured interviews were used to explore three main themes related to 
supervisors’ perceptions of safety-related aspects. The first theme was related 
to the perceived role of safety in supervisors’ day-to-day work. The discussion 
involved the participants’ work evaluation points, the presence of occupational 
safety, and time spent on safety. The second theme was related to supervisors’ 
safety beliefs. The discussion involved the participants’ perceptions regarding 
safety motivation, the responsibility for occupational safety within the 
organisation, the preventability of accidents, incident reporting, and accident 
reasons. The third theme related to the participating supervisors’ attitudes 
towards the management of safety and safety management instruments. Here, 
the interviewees were first asked what factors they thought facilitated and 
impeded safe work. Then, they were asked to reflect upon a list of widely used 
instruments to improve occupational safety. These instruments were partly 
extracted from a systematic review of 176 articles on occupational safety 
(Cornelissen et al., 2017). As the organisation has formal safety functions on 
various supervisory levels, safety representation as a factor was not explicitly 
included in the interview. We also chose to exclude accident-reducing 
measures as an explicit factor in the interviews as it is only loosely coupled 
with leadership. Lastly, the interviewees were again asked if there were any 
factors that could improve or impede occupational safety that had not yet been 
discussed; if this was the case, these were discussed.

3.3.3 Sample
Our sample consisted of 22 professionals involved in leadership functions 
(supervisors, managers, executives) within an organisation that is concerned 
with railroad construction and maintenance in the Netherlands. The 
participants were selected in a two-step procedure. In an earlier employee 
satisfaction survey conducted by the organisation employees’ willingness 
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to participate in safety-related follow-up research was inventoried. Second, 
from those employees willing to participate in follow-up research, a 
random selection was made that mirrored the managerial structure of the 
organisation. Potential interviewees (N = 30) were first approached via 
e-mail, resulting in a response rate of 73%. All participating interviewees 
were male, with ages ranging from 40 to 60 years (M = 51.68, SD = 5.32). The 
interviewees’ tenure with the current company ranged from 3 to 37 years  
(M = 18.84, SD = 9.07), and their overall tenure in this industry ranged from 3 
to 38 years (M = 24.11, SD = 9.41). The interviewees were grouped based on 
their supervisory position within the organisation: seven interviewees from 
higher management who were mainly involved in office work, eight foremen 
who functioned as a bridge between office employees and field employees, and 
seven group leaders who worked alongside the mechanics. 

3.3.4 Data analysis
The 22 interviews yielded a total of 1362 minutes of recordings and were 
transcribed verbatim. The data reported in this manuscript were collected 
as part of a larger data collection. In the current manuscript, the focus is on 
all data concerning supervisors’ attitudes and beliefs regarding occupational 
safety. The current study covers 260 pages of the total 314 pages of transcript.

Using ATLAS.ti software, the interview transcripts were analysed in three 
consecutive steps. First, the first author read the interviews and marked 
units of analysis that consisted of single or multiple sentences. Second, 
the units of analysis of five interviews (20%) were coded by both the first 
author and a second, independent, lay coder, resulting in an overall Cohen’s 
Kappa of .80. A Cohen’s Kappa was also calculated for the three sub-research 
questions, resulting in Cohen’s Ks of .82 (role of occupational safety in work), 
.85 (supervisors’ safety beliefs), and .75 (supervisors’ attitudes towards safety 
management instruments). Although the Cohen’s Kappa of ‘supervisors’ 
attitudes towards safety management instruments’ was satisfactory, the 
outcomes were discussed in a qualitative round as the Kappa did not meet the 
same standard as the other research questions. Third, the remainder of the 
interviews were coded by the first author. The coded units of analysis were 
then summarised and analysed per managerial level. 
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3.4 Results

The results are presented with a focus on the perceived role of safety in 
supervisors’ work, supervisors’ safety beliefs, and supervisors’ attitudes 
towards various safety management instruments. Each theme will end with a 
brief summary of the main findings.

3.4.1 The role of occupational safety in supervisors’ work 
context
To assess the role of occupational safety in their job, the interviewees were 
first asked to list topics they thought to be part of the (annual) evaluation 
of them and their work. On average, four evaluation topics were listed, with 
foremen listing five on average and group leaders listing only half that number. 
Overall, safety was the most mentioned evaluation point, although it was not 
the most mentioned point in any of the separate managerial-level groups (see 
Table 3.1). 

Note: The number of times an evaluation point was mentioned is depicted 
between brackets.

Table 3.1
Overview per managerial level of evaluation points mentioned more than two 
times.

Higher-level managers 
(n = 7)

Foremen  
(n = 8)

Group leaders  
(n = 7)

Finances (6) Inspections (6) Quality (3)
Safety (4) Toolboxes (6) Safety (2)

Absenteeism (3) Safety (3) Leadership (2)
Incidents and accidents (3) Leadership (3) Instructions (2)

Planning (3) Solving breakdowns (2)
Reporting (3)

Production (3)
Behaviour (3)
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When asked which of the aforementioned evaluation topics was thought 
to be most important to their managers, of the 17 topics, seven of the 22 
interviewees mentioned safety. In comparison, other evaluation points were 
mentioned twice at most. 

The interviewees’ estimates of the workload they spent on safety ranged 
from 5% to 50%, with an average of 28%. They spent this time on safety-
related activities such as providing instructions, attending (toolbox) meetings, 
inspections, and the preparation of (safe) work. The time spent on safety-
related issues differed a great deal among the managerial levels. The foremen 
and group leaders estimated their time spent as more than 20 percentage 
points higher than the higher-level managers. Although safety required a 
substantial amount of their work time, the majority of the interviewees were 
either content with this or wanted to spend more time on safety. Only three 
interviewees – all of them group leaders – wanted to spend less time on safety 
as they believed safety played an overly large role in their work. 
In line with the perceived importance of safety as an evaluation point in their 
work and the time spent on safety, almost all interviewees believed safety to 
play a substantial and continuous role in their job:

‘[Safety plays] a very important role. In the first instance, if I have 
doubts about the safety of my mechanics the work will not continue. 
And I will certainly do everything in advance to ensure their safety’ – 
M5, Foreman, 52 years old.

Additionally, the supervisors stated that safety should be understood more 
broadly as it was not limited to the direct workplace. The supervisors referred 
to the influence of employees’ daily commute, especially after cold or rainy 
nights:

‘It is not just purely the safety here [at work]. It is also some safety 
from and to work.’ – M10, Foreman, 54 years old.

In addition to the influence of employees’ daily commute, the supervisors 
referred to the impact that employees’ private lives could have on safety at 
work: 
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‘Take a crane operator; for example; he could have a bad day. He 
could have an argument at home. You see him in the beginning when 
you give him instructions, and then he gets on his crane. And from 
there onward, he is just working. Well, then you cannot see if such 
a person did indeed have trouble at home.’ – M28, Group leader, 48 
years old.

When asked to look back, the interviewees agreed that the role of safety 
has changed over the last years, stating that it has become increasingly 
important and attracts more attention than in the past. This might be due 
to what Gray (2009) called the ‘responsibilization of health and safety’: a 
change characterised by a shift in responsibility from employers to employees, 
including supervisors. According to the interviewees, this increase is especially 
noticeable in the organisation and execution of work and in the fact that safety 
seems to have superseded production as the main focus in the work over the 
past years:

‘Here in [location], we have many people who used to work on the 
tracks. In addition, I recently talked with a manager, and he stated, 
“I do not understand why it will not work because I used to do it 
this and this way”. Then I try to convince him that the times have 
changed, that it is different now.’ – M26, Group leader, 56 years old.

Despite the important role played by occupational safety in supervisors’ work, 
one issue stands out: the occupational safety objective must compete with 
other objectives that supervisors have on their plate. This finding is line in 
with previous findings (Michael et al., 2006; Paté-Cornell, 1990; Rundmo & 
Hale, 2003; Zohar, 2000). This competition is not only reflected in the number 
of evaluation points; a supervisor described this as follows:

‘At first I was in a bit of a safety dilemma. For me, it felt like it 
was about creating more [safety] rules. And more rules mean less 
production, and I did not want that.’ – M3, Higher-level manager, 51 
years old.

In sum, the supervisors perceived occupational safety to play a substantial and 
increasingly important role in their job. For them, safety even played a role 
beyond the sphere of the workplace. However, despite the large and important 
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role of occupational safety, supervisors indicated they must balance the safety 
objective with other organisational objectives, such as production, which can 
lead to time and capacity pressure. 

3.4.2 Supervisors’ safety beliefs
Although management commitment is an element that is widespread in the 
occupational safety literature, supervisors’ safety beliefs and convictions 
are not well studied. Therefore, the topics of perceived safety motivation, 
responsibility, accident prevention, causes of accidents, incident reporting, and a 
perceived division in the organisation were addressed during the interviews. 

Organisational safety motivation
The majority of the interviewees believed their management to be intrinsically 
motivated and the motivation for occupational safety within their organisation 
to be sincere, although four interviewees acknowledged that this was a change 
that had only occurred over the last couple of years and was even ongoing at 
the moment: 

‘We are really committed to people working safe. And we put in a lot 
of time, energy and money, but safety really is the motive.’ – M13, 
Higher-level manager, 51 years old.

There were also interviewees (n = 5) –especially the foremen and group 
leaders– who thought the motivation to work safely was more extrinsically 
motivated, mainly because the client wanted it:

‘[Client’s name] prescribes it, so [our organisation] works 
accordingly. That’s really simple. But I think that if it was up to [our 
organisation], then we would do it differently.’ – M31, Group leader, 
54 years old.

In line with this notion, among both the interviewees who believed the 
motivation for occupational safety to be intrinsic and those who believed 
the motivation to be extrinsic, there were interviewees who differentiated 
between working safely due to an intrinsic motivation and working according 
to the rules:
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‘I think that the management says: “it is about the safe working 
philosophy.” And I think that a very large part of the mechanics 
says that it is about the rules, complying with the rules, and the 
demonstrable compliance with those rules. And I notice that too.’ – 
M3, Higher-level manager, 51 years old.

Responsibility
Regarding the responsibility for occupational safety within the organisation, 
almost all interviewees stated that every individual has a share in the 
responsibility for occupational safety:

‘The responsibility for safety lies in all layers of the organisation. 
Either way, the mechanic is responsible for his own safety. But uh, 
yes, I am also responsible for their safety. And finally, the VGCU is 
also responsible for safety, so the responsibility for safety is layered.’ 
– M5, Foreman, 52 years old. 

Although most interviewees agreed that the responsibility for occupational 
safety lies with everyone, 11 interviewees distinguished between an overall 
responsibility and a final responsibility:

‘In the end, I am responsible for all of those men. And I and the 
managers that operate under me, we must ensure that those men 
are aware that the responsibility is with them, that they may act on 
that.’ – M16, Higher-level manager, 59 years old.

In line with previous research (e.g., Eaking, 1992; Gray, 2006), a clear 
consensus on who was or should be responsible for occupational safety was 
lacking. Overall, the higher-level managers identified the responsibility to 
be with the organisation as a whole, higher-level management, or the VGCU 
(Safety and Health Coordinator during the Execution Phase). Whereas half of 
the foremen agreed that the final responsibility for safety lies with someone 
higher in the organisation, the other half of the foremen focused solely on the 
responsibility of the individual or group responsibility. At the group leader 
level, half of the group leaders mentioned that everyone is (proportionally) 
responsible for safety at work, and the others believed that those with specific 
safety functions on different levels should hold the final responsibility. 
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Preventability of accidents
Although the strength of the interviewees’ convictions differed from ‘almost 
all accidents can be prevented’ to ‘I do not have any illusion that accidents and 
incidents can be reduced to zero’, none of the interviewees believed incidents 
and accidents to be completely preventable. This conflicts with previous 
findings of Rundmo and Hale (2003). Despite this rather fatalistic view, the 
interviewees did mention that one should always strive to minimise the 
occurrence and impact of incidents and accidents. According to them, this 
could be best achieved by creating more barriers, taking the right precautions, 
proper preparation of work, being aware of the risks in one’s work, and 
following procedures. Although the interviewees mentioned some solutions 
that could help to minimise the occurrence and impact of incidents and 
accidents, it is debatable whether supervisors would be willing to comply with 
those implementations, especially as some of the interviewees expressed that 
their beliefs contradicted the beliefs of the safety organisation: 

‘And you can never prevent everything, that’s impossible.[…]. I think 
that the people who handle the reports, usually from the department 
of Quality, Working Conditions and Environment, always have an 
answer prepared: “You had to do that and that”.’ – M28, Group 
leader, 48 years old.

Accident reasons
Continuing along the line of incident and accident preventability, the 
interviewees were asked whether they thought accidents occurred due to 
conscious or more unconscious actions. Although not a single interviewee 
believed that anyone would deliberately cause an accident, two interviewees 
mentioned that accidents were sometimes caused by deliberate actions for 
which employees did not foresee the possible consequences: 

‘Well [long pause], those actions are conscious, but I think they 
are still unaware of the risks and dangers of those actions.’ – M1, 
Higher-level manager, 57 years old.

Overall, and in line with previous research (O’Dea & Flin, 2001), accidents 
were believed to be caused by unconscious actions. Furthermore, the 
interviewees mentioned several other factors that contributed to accident 
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occurrence. The first factor is related to time. The interviewees mentioned 
time pressure and haste as the main factors contributing to accidents:

‘I think acting too quickly, sometimes due to time pressure.’ – M31, 
Group leader, 54 years old.

A second factor that was mentioned by multiple interviewees was the danger 
associated with a lack of focus: 

‘It’s difficult to keep people alert. That’s challenging; how do you 
stay focused, and how do you make sure your men stay aware?’ – 
M16, Higher-level manager, 59 years old.

A third factor mentioned by the interviewees relates to old habits. According 
to them, some employees find it difficult to accept that, with time, the (safety) 
rules have changed. This is especially the case for employees who had been 
accustomed to a certain way of working in the past that did not feel unsafe to 
them: 

‘A lot of our employees come from a different world, the rail world, 
but that was the rail world of 20, 30 years ago. And back then the 
world was very different. Back then those rules did not exist, and 
you were allowed a lot more. Now we have rules that prevent you to 
act the same way you used to, and a lot of people find it difficult to 
accept that.’ – M3, Higher-level manager, 51 years old.

Lastly, the interviewees addressed a variety of other factors that could 
negatively affect occupational safety, including encountering situations for 
which they were not prepared, solving errors in work planning, pressure 
experienced by those responsible for the work preparation, having one person 
responsible for too many incompatible functions, not applying a last-minute 
risk assessment (LMRA), the private use of cellular phones, and choosing 
convenience over safety.

Incident reporting
The majority of supervisors (n = 17) did not think that subordinates reported 
all encountered incidents, especially when those incidents were perceived as 



73

minor. These findings are in line with previous research (e.g., O’Dea & Flin, 
2001; Probst & Estrada, 2010). It is noteworthy that, unlike the interviewees 
from the other managerial groups, the foremen were predominantly positive 
about the incident reporting behaviours of their subordinates:

‘I think that employees were afraid to report incidents in the past 
[…] but now I feel like they are picking up on it and perceive it as 
something that is part of their work.’ – M5, Foreman, 52 years old.

Whereas the foremen stated that the non-reporting of incidents was due to 
the unjustified perception of a situation as safe, group leaders perceived the 
effort needed to report an incident or accident to be the largest problem. 
Other reasons that were mentioned for not reporting incidents included the 
feeling that reporting was like a form of betrayal and the fear of negative 
consequences. Overall, these findings are in line with previous findings on the 
reasons for under-reporting among employees (Probst & Estrada, 2010).

Supervisors on all levels agreed that increasing the visibility and follow-ups 
on reports and providing more insights into the purpose and importance of 
reporting were the most important ways through which incident reporting by 
subordinates could be improved: 

‘One of the things they always say is that nothing will be done with 
the reports. They say that for years. […] and that they see why they 
have to report and what good comes from that.’ – M1, Higher-level 
manager, 57 years old.

Divided organisation
During the interviews, a perceived gap between office employees and field 
employees emerged. Interviewees from all managerial levels made remarks 
related to this perceived gap, although those remarks were more present 
among the foremen and especially the group leaders. The higher-level 
managers perceived the gap as problematic as they were dependent on 
feedback from the people working outside:
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‘We can think up anything we want here, but they are outside every 
day and they know what the reality is like. So they should provide 
feedback on it and tell us when it is nice that we came up with 
something, but that the situation outside is a bit different from our 
room next to the coffee maker.’ – M16, Higher-level manager, 59 
years old. 

The foremen and group leaders focused more on the negative effects 
resulting from the gap as they experienced unworkable situations due to the 
misperception of office workers:

‘A couple of years ago we had to do some inspections and 
measurements at night. The temperature of the rails was minus 29 
[degrees Celsius]; that’s how cold it was, and when it gets cold the 
rails shrink. So we do all our measurements and enter everything, 
and three weeks later, they ask us to do the same measurements 
again because “the numbers are too odd”.’ – M25, Group leader, 55 
years old.

In addition, although the majority of interviewees believed that the gap could 
be reduced or diminished through exchanges between office employees and 
field employees, others were sceptical of this.

In sum, although occupational safety was perceived to be an important aspect 
of supervisors’ work, the results are not as clear as one might expect for 
such an important topic. Not only did some interviewees doubt the intrinsic 
motivation for occupational safety within the organisation, but an explicit 
distinction was also made between working according to the rules and actually 
working safely. Additionally, it goes without saying that the apparent lack 
of clarity regarding who is or should be responsible for safety within the 
organisation is not beneficial to safety performance. Overall, the interviewees 
seemed to have a rather fatalistic and negative view of safety incidents and 
accidents. None of the interviewees thought that all accidents could be 
prevented, and the majority of interviewees thought that accidents were 
caused by unconscious behaviours. Other factors contributing to accidents 
mentioned by the supervisors included time pressure, a lack of focus, and old 
habits. Additionally, although the supervisors came up with ways in which 
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incident reporting behaviours could be improved, the majority of interviewees 
stated that not all incidents were reported in line with corporate regulations. 
Lastly, a perceived gap between office employees and field employees 
emerged from the interviews. Although both groups had their own reasons 
for perceiving this gap as problematic, the majority of interviewees believed 
that the gap could be diminished through job rotation between office and field 
employees. 

3.4.3 Supervisors’ attitudes towards safety management 
instruments
The interviewees were asked to reflect upon the available safety management 
instruments. Due to the substantive overlap, the instruments were grouped 
into six categories: (1) inspections, accident registration and analyses, (2) 
sanctions and rewards, (3) training, (4) communication and meetings, (5) 
(unwritten) rules and regulations, and (6) safety-related activities. 

Inspections, accident registration and accident analyses
The majority of interviewees had a positive attitude regarding the use of 
inspections, accident registration and accident analyses as means to improve 
occupational safety. However, they stated that their effectiveness mostly came 
from providing the proper feedback to employees: 

‘Analysing accidents and discussing them, yes that is effective. But in 
the end, feedback is the most important thing.’ – M3, Higher-level 
manager, 51 years old. 

Concerning the quantity of feedback, equal numbers of interviewees stated 
they were satisfied with the amount of feedback or that they wanted to receive 
more feedback on accidents that occurred. 

The interviewees stated that conducting inspections was difficult and that 
inspections should not be used to ‘catch’ perpetrators but as a mean to 
increase safety awareness and find aspects that could be improved upon. 
Additionally, they expressed the concern that when employees are subjected 
to inspections, they show exemplary safety behaviours that deviate from their 
normal working behaviours. They believed that by conducting inspections 



76

unannounced or through external inspectors, the validity and effectiveness 
of inspections could be improved. Concerning the amount of inspections, 
opinions differed a great deal. Several interviewees advocated an increase 
in the amount of inspections, whereas others stated that there were already 
enough inspections. In contrast to inspections, most of the interviewees 
did not deal directly with accident registration and analyses. However, 
there seemed to be considerable ambiguity concerning the registration of 
incidents and accidents as different interviewees mentioned different ways 
through which these should be registered. The interviewees mentioned that 
they registered incidents and accidents through the error coordinator, their 
supervisor, and the online platform.

Sanctions and rewards
The interviewees were divided on the use of sanctions as a mean to improve 
occupational safety. Although several interviewees mentioned that they did 
not know the specifics of the organisation’s sanction policy, a slight majority 
of the interviewees believed sanctions to be effective in addressing safety. 
However, the interviewees from different managerial levels –especially the 
foremen – were reluctant to use sanctions:

‘Sanctions, yes, I think they help [to improve safety], but I do not 
think it’s a good form. It’s a form that puts down negative pressure.’ 
– M3, Higher-level manager, 51 years old.

However, they thought the use of sanctions to be justified if someone 
repeatedly made mistakes:

‘When someone makes the same error three times within a certain 
period of time, then you can move on to sanctions’ – M10, Foreman, 
54 years old. 

In contrast to the varying attitudes towards sanctions, the majority of 
interviewees thought rewards were an effective way to improve occupational 
safety. The interviewees also held a broad view regarding rewards. In 
particular, the higher-level managers and foremen indicated that rewards 
could and/or should come in a variety of formats and not only include 
financial rewards:
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‘Rewards are fine. Can be a pat on the back, can be a bouquet of 
flowers, can be a gift voucher.’ – M12, Higher-level manager, 51 
years old.

However, there were also concerns regarding the use of rewards to improve 
occupational safety, especially among foremen:

‘Look, you’re rewarded every four weeks when you receive your 
salary. That’s your salary, you get paid for the work you do. […] 
Why should you need to reward someone for doing his work?’ – M8, 
Foreman, 57 years old.

The interviewees – mostly group leaders – also expressed concerns that 
awards were only given to senior-level managers or were awarded in unfair 
ways, and supervisors throughout the managerial levels indicated that 
rewards should be awarded more often:

‘I think we should reward more often, and that would also help in 
improving [safety].’ – M1, Higher-level manager, 57 years old. 

Training
The interviewees mentioned a broad spectrum of different training formats, 
including the different internal and external training institutions and a 
specially developed trivia game. Supervisors from all managerial levels were 
positive towards the training within the organisation. They believed there 
was plenty of time and budget available for training. Some of the interviewees 
even felt that they and their employees received too much training. This was 
especially the case for training they did not perceive as necessary to perform 
their own work:

‘I think we receive more than enough training. […] A lot of things 
are being taught actually, that actually do not even matter for us.’ – 
M25, Group leader, 55 years old. 
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Communication and meetings
On all levels, the supervisors stated that communication was an important 
element in (improving) occupational safety, and some of the interviewees 
stated it was also an effective means to improve occupational safety: 

‘Communication is key; it plays a role in everything. […] 
Communication is one of the most important things.’ – M29, Group 
leader, 40 years old.

As for communication in general, the general attitude of the interviewees 
regarding meetings was positive. They believed meetings to be effective and 
important, and, overall, they were satisfied:

‘I’ll stick to it; for me, meetings are the best way to improve safety, 
especially when those meetings are interactive.’ – M1, Higher-level 
manager, 57 years old.

Interactivity was underscored by multiple interviewees as an important 
element in safety communication and meetings in particular. The interviewees 
agreed that there were not too many meetings; they stated that there were 
many, enough or not enough meetings.

Although the majority of the interviewees believed that communication 
and meetings were important, some of the interviewees commented that 
communication itself and the planning of meetings was not something that 
came easily. Regarding communication, eight interviewees –of whom six were 
group leaders – underscored that proper trainings are crucial as there is still 
room and need for improvement:

‘Communication, in all respects, yes, I think it can always be 
improved. Communication is not something that comes natural to us 
humans. We are always missing the mark with that.’ – M5, Foreman, 
52 years old. 

Concerning the planning of meetings, the foremen and group leaders stated 
that it was difficult to plan meetings that could be attended by everyone:
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‘I would like to meet the guys more often to discuss things. We are 
always one step behind on the real situation outside, but we are 
ruled by our planning’ – M18, Foreman, 45 years old.

(Unwritten) Rules and regulations
Although the interviewees agreed upon the necessity of rules and regulations, 
the vast majority believed that, at the moment, there were enough or even too 
many rules and regulations: 

‘Rules and regulations are necessary; otherwise we will mess up. 
[…] in our current work situation there are enough rules and 
regulations. […] at a certain point we do not see the wood for the 
trees anymore.’ – M16, Higher-level manager, 59 years old.

The majority of interviewees believed unwritten rules existed in their field, 
whereas a quarter of the interviewees stated they did not have any insight into 
the existence of unwritten rules.
 
Concerning the effectiveness of rules and regulations, the interviewees warned 
that an excessive amount of rules and regulations would endanger employees’ 
critical thinking process:

‘We as an organisation should not try to create a rule for every 
situation to explain what you are and are not allowed to do. People 
should be able to keep thinking for themselves because otherwise 
you will smother them. […] They must be able to keep thinking for 
themselves.’ – M18, Foreman, 45 years old. 

Further, the foremen and group leaders stated that too many rules and 
regulations could cause employees to stop reading the rules and regulations:

‘You are expected to read all of them [rules and regulations]. But at 
a certain point you will stop reading them. Then it dilutes.’ – M26, 
Group leader, 56 years old. 

Surprisingly, there were more interviewees who believed that unwritten rules 
made a positive contribution to occupational safety than those who stated that 
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unwritten rules had a negative effect on safety. One interviewee warned of the 
possible consequences of unwritten rules:

‘The difficulty with unwritten rules lies in the unambiguity of the 
agreement; what do you precisely agree on? And if someone else 
interprets that unwritten rule in a different way, what are the 
consequences? And if that unwritten rule moves from one area to 
another area, is it still understood the same way? So yes, I think it to 
be a big risk.’ – M3, Higher-level manager, 51 years old.

Safety-related activities
In discussing safety-related activities, the majority of interviewees referred 
to the training and education days that occurred during the winter. Two other 
elements that were mentioned more than once were a teambuilding day and a 
special safety day. In general, the interviewees were positive about the training 
and education days as they perceived them as useful, especially after the 
improvements that were implemented over the last few years. 

In sum, the results demonstrate that supervisors differ in their attitudes 
towards both the effectiveness and optimal quantity of safety management 
instruments, and they have reservations with regard to the application of such 
instruments. Although the supervisors were predominantly positive regarding 
inspections, accident registration, and accident analyses, they thought their 
effectiveness could be improved. Although the supervisors were divided on 
the use of sanctions, they were more positive regarding the use of rewards. 
Furthermore, although the supervisors acknowledged communication 
to be difficult, it was seen as both important and effective in addressing 
occupational safety issues. The importance of communication was also 
stressed for inspections, accident registration, and accident analyses. Lastly, 
the supervisors thought there were enough or even too many rules, and they 
were surprisingly positive about unwritten rules. 
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3.5 Discussion

Considering the important role of supervisors in maintaining and improving 
safety in the workplace, this study aimed to increase current knowledge 
on supervisors’ perceptions and beliefs regarding occupational safety and 
supervisors’ evaluations of safety management instruments.

3.5.1 Theoretical contributions and future research
This study makes several contributions to existing theory that give rise to 
further research. First, some of the supervisors stated that factors other 
than intrinsic motivation played a role in the organisational motivation for 
occupational safety. In line with earlier studies (e.g., O’Neill et al., 2016; 
Podgórski, 2000), this indicates that organisations may have alternative 
motives for pursuing occupational safety. We recommend that future 
researchers further explore the occurrences of this possible ‘safe-washing’ 
phenomenon and investigate whether such perceptions matter for improving 
occupational safety outcomes. 

Second, concerning the responsibility for occupational safety, the supervisors 
distinguished between individual responsibility and a final responsibility 
attributed to those higher in the organisation. This dichotomy may be the 
result of the shift in responsibility that Gray (2006; 2009) describes and 
provides cause for concern as feelings of responsibility have been found to be 
predictive of behaviour in other contexts (e.g., Kaiser et al., 1999; Zimmerman 
& Kitsantas, 2005). Additionally, the lack of a clear and shared understanding 
of who is responsible may have adverse effects (Fischer et al., 2011). In sectors 
that are characterised by high levels of segregation in time and space between 
supervisors and subordinates, such as the one studied here, supervisors face 
the challenge of fostering feelings of responsibility among their subordinates 
as they themselves are not present to hold the employees accountable 
(Geller, 2005). However, Gray (2009) warned that employees experience this 
individual responsibility as a heavier burden due to their direct exposure to 
hazards. Future research should explore how differences in the attribution 
of responsibility for safety affect supervisors’ willingness and sense of need 
to improve occupational safety, (feelings of) occupational safety and safety 
performance.
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Third, in contrast to previous research (LaCroix & DeJoy, 1989; Rundmo & 
Hale, 2003; Zwetsloot et al., 2013), the supervisors were unanimous in that 
none of them believed that all accidents could be prevented. Additionally, a 
majority of the supervisors thought that accidents resulted from unconscious 
actions. Previous research found that managers’ behavioural intentions and 
behaviour were related to safety attitudes (e.g., Rundmo & Hale, 2003) and 
that managers’ behaviour related to employee safety consciousness (e.g., 
Kelloway et al., 2006). Therefore, future research should investigate how and 
to what extent varying safety beliefs regarding accident preventability and 
accident reasons influence the willingness and sense of need of supervisors to 
increase safety efforts.

Fourth, given the importance of learning from and improving upon past events 
(e.g., Drupsteen et al., 2013; Evans et al., 2006), it is striking that all of the 
supervisors stated that some incidents were not reported. Although several 
barriers were mentioned by the supervisors in our study, they were not 
unique to this particular organisation and overlap with the barriers identified 
in earlier studies (e.g., Clarke, 1998; Evans et al., 2006; Van der Schaaf & 
Kanse, 2004). Consequently, future research should focus not only on the 
identification of factors that stand in the way of incident reporting but also on 
finding ways to diminish or overcome such barriers within organisations.

Fifth, a majority of the supervisors believed that unwritten rules had a positive 
effect on occupational safety. Their positive attitudes may be explained by 
the way unwritten rules can be used to circumvent both formal and informal 
constraints (Ledeneva, 2001). However, in line with DeHart-Davis et al. (2013), 
one supervisor warned of the dangers of unwritten rules, stating that they 
do not easily allow for clear mutual understanding and that they are open to 
interpretation, creating a potential threat to occupational safety. 

Lastly, in the responses regarding the various safety management instruments, 
the perceived importance of communication stands out. This finding is in line 
with previous research (Cornelissen et al., 2017). Although the supervisors 
perceive communication to be difficult, they view it as a necessary and 
effective means to improve occupational safety. Additionally, they consider 
communication to be part of (the success of) other safety management 
instruments, such as inspections, accident registration and accident analyses. 
According to the supervisors, the strength of these instruments lies in the 
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feedback provided based on their outcomes. Clear and open communication 
could also help supervisors and employees come to a mutual understanding 
and prevent the misinterpretation of unwritten rules. Additionally, 
communication could help employees to better understand the importance 
of safety-related activities and increase the acceptance of such activity days. 
Given the importance of communication for occupational safety in general, 
its perceived importance for other safety-related factors, and supervisors’ 
difficulty with communication, future research should focus on the safety 
communication concept and its underlying facets.

3.5.2 Practical applications
The findings illustrate the importance of taking supervisor beliefs and 
attitudes into account in the management of occupational safety. As the 
workload and the importance of safety have increased over the last years, 
organisations should re-assess the task loads of their supervisors. Additionally, 
organisations should be aware that they might communicate the (relative) 
importance of occupational safety to supervisors through job evaluation 
points (Paté-Cornell, 1990; Zohar, 2000). 

The lack of clarity on who is or should be responsible within the organisation 
for occupational safety is problematic and requires organisations to explicate 
everyone’s safety responsibilities. If it follows from this that every employee 
has a share in the responsibility for occupational safety, they should be 
trained to exercise their responsibility and the right to refuse unsafe work 
(see Gray, 2006). The finding that none of the supervisors believed that all 
accidents could be prevented may influence their willingness and sense 
of need to act upon the prevention of accidents (Rundmo & Hale, 2003). 
Organisations should therefore look for ways to motivate supervisors to 
carry out their occupational safety task(s) as effectively as possible. One 
of the factors contributing to accidents mentioned by the supervisors was 
related to old habits. They stated that employees find it difficult to accept that 
(safety) rules have changed, especially as those employees were accustomed 
to a way of working that they did not experience as unsafe. Organisations 
should therefore look for ways to break down those old habits among tenured 
employees, such as by fostering a culture in which it is normal to provide co-
workers with feedback (Laitinen & Ruohomäki, 1996) or by means of training 
programmes for tenured staff. Related to this is the problem with incident 
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reporting, especially for incidents perceived as minor. Organisations should 
find ways to emphasise and clarify the need for incident reporting and foster 
a safety climate in which this is not only accepted but also the norm. The gap 
between office and field employees that was perceived as problematic could 
be minimised or even diminished through job rotation, as suggested by the 
supervisors in the current study and previous research (e.g., Huang, 1999; 
Song, Xie, & Dyer, 2000). 

Lastly, supervisors’ attitudes towards the various safety management 
instruments may also affect their willingness and sense of need to act 
upon the prevention of accidents (Rundmo & Hale, 2003). Although in the 
current study the supervisors’ overall attitudes were positive, the expressed 
unwillingness to use sanctions, despite viewing them as an effective means, 
the lack of knowledge of the organisation’s sanction policy, and the aversion 
to use inspections as a mean to ‘catch’ perpetrators illustrate the importance 
of taking supervisors’ attitudes into account in safety interventions and in the 
dissemination of safety policies within the workplace. 

3.5.3 Limitations
Although we are convinced that the results presented here contribute to 
the current knowledge and understanding of supervisors and their role in 
occupational safety, there are some limitations that need to be addressed. 
First, the results were collected in a single organisation that operates in a 
specific sector, which affects the generalisability of the results. Second, as the 
organisation operates in a high-risk environment, considerable attention is 
paid to occupational safety. This, combined with the interviewees’ knowledge 
that the interview concerned occupational safety, could have affected 
the answers provided. Third, although the three groups of supervisors 
were comparable in size, they were also limited in size. Consequently, the 
representativeness of these groups may be influenced. Lastly, the qualitative 
data do not allow for a quantitative comparison among the groups or for any 
statistical inferences among perceptions, beliefs and attitudes on the one hand 
and safety outcomes on the other hand. The latter provides a possible avenue 
for future quantitative research into the effects of supervisors’ attitudes on 
organisational and employee safety performance.
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3.6 Conclusion

In light of the important role of supervisors for occupational safety and the 
importance of beliefs and attitudes for behaviour and behavioural intention, 
this study explored supervisors’ safety perceptions, beliefs, and attitudes. The 
results illustrate that supervisors perceive safety as an increasingly important 
and extensive task that competes with other objectives. The results provide 
helpful insights into supervisors’ safety beliefs, indicating that supervisors 
hold differing views regarding safety and accidents and approach occupational 
safety in different ways. Lastly, the results illustrate supervisors’ attitudes 
and daily routines in the use of safety management instruments, inspections, 
accident registration, accident analysis, sanctions, rewards, training, 
communication, meetings, (unwritten) rules and regulations, and safety-
related activities. 
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Chapter 4

How logical is safety? An institutional 
logics perspective on occupational safety

‘When the woodcutter brings down his axe on the wood, 
it can be a case of wage labor, provision for one’s 

household, or form of recreation.’

 Richard Swedberg

Cornelissen, P.A., Van Vuuren, H.A., & Van Hoof, J.J.
How logical is safety? An institutional logics perspective on occupational safety

Under review
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4.1 Introduction

Occupational accidents are still commonplace in the contemporary workplace, 
despite increased understanding of occupational safety, human psychology, 
and human-technology interaction (e.g., Alarcón, Acuña, Diethelm, & Pellicer, 
2016; ‘Safety and health at work’, n.d.; Villanueva & Garcia, 2011). Researchers 
and practitioners not only struggle to understand, reduce and prevent 
occupational incidents and accidents but also seemingly view incidents and 
accidents as a result of irrational behaviours and decisions (Hopkins, 1999). 
However, dismissing behaviour as irrational is ‘simply an admission that the 
behaviour is inexplicable in terms of the concepts to hand’ (Hopkins, 1999, 
p. 148). Dismissing behaviour as irrational also makes it difficult to develop 
policies and interventions to counter the behaviour. Using a new approach to 
occupational safety, our aim is to yield new insights leading to an improved 
understanding of what drives safety-related decisions and behaviours. In the 
present study, we propose the perspective of institutional logics (Friedland 
& Alford, 1991; Greenwood, Raynard, Kodeih, Micelotta, & Lounsburry, 2011; 
Thornton, Ocasio, & Lounsbury, 2013) for a multisided understanding of 
occupational safety. 

Consider the following situation:

Three construction workers (Peter, Marcel and George) see an 
employee from headquarters enter the construction site to deliver a 
parcel without wearing a helmet. All three workers have their own 
response. Peter remembers the client stressing the importance of 
finishing the work in time, and he decides not to interfere as, this might 
negatively affect the work pace. Marcel recognises the employee as a 
higher-level manager and decides not to interfere because he doesn’t 
want to correct someone who outranks him. Being familiar with the 
worksite and the dangers associated with not wearing a helmet on 
site, George grabs a spare helmet and gives it to the visiting employee.

In this example, three employees make different decisions that are rooted 
in different manners of thinking about the situation: a task focus, hierarchy 
awareness, and practical solutions. Behaviours and decisions at a given 
moment are based on the knowledge, perspective and understanding people 
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have of the situation at that time, something that is called ‘local rationality’ 
(Dekker, 2003). We will explore how viewing occupational safety issues 
through the lens of different institutional logics provides a pragmatic 
avenue for identifying such local rationalities and analysing the complexities 
associated with them, as there are distinct institutional logics present in 
organisational contexts that each provide their own coherent rationale for 
safety (Thornton & Ocasio, 2008). A logic ultimately comes down to the root 
metaphors that people use to view reality (Friedland & Alford, 1991). This 
creates a coherent logic as people define rationality from a certain perspective. 
The use of an institutional logics approach thus allows for the explanation 
of behaviour beyond the assumption that people think alike about the 
consequences of working unsafely. Depending on the specific dominant logic, 
people will differ in their assessment of what is (in)appropriate, (ir)rational, 
and (un)safe in the safety context.

The most widely accepted set of ideal types of institutional logics, which 
we therefore also apply in the present study, was proposed by Thornton et 
al. (2013). This set comprises seven institutional orders: the market, the 
profession, the corporation, the state, the family, the community, and the 
religion. Each of these orders has its own distinct logic that provide guidelines 
for the interpretation and functioning in social situations (Greenwood et 
al., 2011, p. 318). This set of logics has proved effective in studying how 
multiple logics impact government initiatives to improve primary health care 
in Denmark and Canada (Waldorff, Reay, & Goodrick, 2013), how the family 
logic influenced the organisational form and practices of Italian law firms 
(Fairclough & Micelotta, 2013), and the impact of (regional) state and family 
logics on organisational responses to a market logic (Greenwood, Díaz, Li, & 
Lorente, 2010). 

The present paper demonstrates how the discourse of logics unveils manners 
of thinking, speaking, and acting about safety within organisations. Applying 
such a discourse uncovers, illustrates, and explains the dynamics that are 
overlooked by traditional methods of studying occupational safety. We have 
three aims with this introduction of logics in the safety context. First, we aim 
to reveal the different logics at play when safety is discussed. The multiplicity 
of logics and their settlement in organisations enables us to better understand 
why occupational safety often fails. Second, we aim to explain how employees 
apply those different logics and thereby differ in terms of their approach 
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to occupational safety, which can be traced by seeing how they explicitly 
articulate their logic. Third, an increased understanding of the various logics 
can contribute to finding solutions that minimise the amount of conflict within 
organisations, which depends on the manners in which the multiple logics 
are treated in a given situation. This paper is structured as follows: first, we 
will provide descriptions of the seven ideal institutional orders proposed 
by Thornton et al. (2013) and of logic multiplicity. Second, we will use this 
logics lens to analyse qualitative data gathered among managers in a railway 
construction and maintenance organisation and illustrate the presence 
of institutional logics and occurrences of logic multiplicity with regard to 
occupational safety. Third, we will discuss the theoretical and practical 
implications of these findings. 

4.2 Theoretical framework

Institutional logics are ‘the socially constructed, historical patterns of material 
practices, assumptions, values, beliefs, and rules by which individuals produce 
and reproduce their material subsistence, organize time and space, and 
provide meaning to their social reality’ (Thornton & Ocasio, 1999, p. 804). 
Greenwood et al. (2011) summarise the content of this pattern by describing 
how institutional logics ‘provide guidelines on how to interpret and function 
in social situations’ (p. 318). Such institutional logics define what is considered 
valuable within a cultural system (Friedland & Alford, 1991, p. 232) and what 
is considered to be the most rational choice to make. Combined, these cultural 
systems, or institutional orders, ‘compose the key cornerstone institutions of 
society’ (Thornton et al., 2013, p. 53). Logics are the more subtle and abstract 
underlying mechanisms that guide institutional orders and social meaning 
(Johanson & Waldorff, 2015). Thornton et al. (2013) distilled a generally 
accepted set of seven ideal types of institutional orders, treating the institution 
from the perspective of the market, the profession, the corporation, the state, 
the family, the community, and the religion. The institutional logic is the basic 
unit, and field logics, organisation logics, and individual logics emerge from 
there and are ‘nested within these societal-level logics’ (Besharov & Smith, 
2014, p. 366). We will summarise each of the orders (see Table 4.1). 

Within the institutional order of the market, the focus is on ‘the accumulation, 
codification, and pricing of human activity’ (Thornton et al., 2013, p. 44). 
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Central to the market logic is that efficiency underlies profitability, business 
practices are determined by the maximum value possible from transactions, 
and firm reputation is based on success in the market (Reay Jaskiewicz, & 
Hinings, 2015). In the ideal type ‘market logic’, the organisation is organised 
with a focus on profitability, and its processes are developed to maximise 
efficiency. As such, it competes for consumer preferences and choice to 
increase sales and/or market share with other, similar organisations in a 
free and unregulated market (Goodrick & Reay, 2011; Reay et al., 2015). The 
influence of the market logic is exemplified by Glynn and Lounsbury (2005) in 
their study of critics’ reviews of a symphony orchestra. 

 In the order of the profession, individual members form organised bodies 
who ‘create knowledge and belief systems that define arenas of interest and 
jurisdiction’ (Thornton, 2002, p. 83). The basis for the autonomy and authority 
of professionals stems from the legitimacy of a mission and the professionals’ 
‘exclusive ability to apply expert and esoteric knowledge to particular cases’ 
(Thornton, 2002, p. 83). The organisation structure of the professional is 
based on individual relations. As such, it is often viewed as antithetical to the 
hierarchical means of control of corporations (Thornton, 2002). In the ideal 
type ‘profession logic’, ‘professionals rely on abstract knowledge to conduct 
their practice solely or in partnership with others of the same profession, 
allowing for professional control over the content and organization of 
work.’ (Goodrick & Reay, 2011, p. 378). The logic of the profession has been 
exemplified by Jones, Livne-Tarandach and Balachandra (2010) in their study 
on written pitches by architecture firms. 

The order of the corporation is centred around the organisational structure 
of the organisation with its hierarchical levels. Its sources of legitimacy 
stem from the market position of the firm, and authority is exercised by the 
board of directors and top management. In the ideal type ‘corporate logic’, 
work is encoded in routines of the firm and is subject to the administrative 
control of managers in a hierarchy (Thornton, 2004). Managers are in charge 
of determining the content and organisation of work, evaluating worker 
performance, and the appropriate price and quality of services and products 
(Goodrick & Reay, 2011). The influence of the logic of the corporation was 
exemplified in a study by Thornton and Ocasio (1999) on the higher education 
publishing industry, where they found that rank in the organisational 
hierarchy was seen as one of the key sources of legitimacy in the industry 
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and that capital was committed to the firm, instead of to individual editors 
(Thornton & Ocasio, 1999).

The institutional order of the state is focussed on converting ‘diverse issues 
into consensus or majority vote’ to increase community good (Thornton et 
al., 2013, p. 44). Its source of legitimacy stems from democratic participation 
and authority is exercised through bureaucratic domination (Thornton et 
al., 2013). In the ideal type ‘state logic’, the government is responsible and in 
control, determining the appropriate quality standards and prices for services 
and products (Goodrick & Reay, 2011, p. 379). The influence of the state logic 
has been exemplified by Pahnke, Katila and Eisenhardt (2015), who studied its 
influence on young firms and innovation. 

The institutional order of the family comprises the family logic, in which the 
focus is on ‘converting social relations into reciprocal and unconditional 
obligations oriented to the reproduction of family members’ and ‘beliefs are 
reinforced through rituals’ (Thornton et al., 2013, p. 44). As Reay et al. (2015) 
explain, in the family logic, an ‘unconditional loyalty to family underlies 
business practices’, the firm’s identity relies on the family reputation, and 
status within the firm is determined by family membership (p. 8). In the ideal 
type ‘family logic’, key decisions are made by family members and guided by 
family tradition, and the firm is organised to benefit family members (Reay et 
al., 2015). The family logic is also exemplified in Japanese corporate networks 
and Japanese management practices by Bhappu (2000). 

From the institutional order of the community follows the community logic. 
Communities are created through common boundaries or territories that 
create common goals (Thornton et al., 2013; Reay et al., 2015). Actions are 
driven by emotional connections between participants, and cooperative 
actions should benefit all (Reay et al., 2015), not just the ‘common economic 
needs of the communal economy’ (Thornton et al., 2013, p. 68). In the ideal 
type ‘community logic’, competition between organisations in the same field 
is avoided, as they are organised to fit with each other and decisions are 
made that should benefit all, not just one organisation (Reay et al., 2015). The 
community logic is exemplified in research regarding activists’ protests aiming 
to protect local business communities from chain stores (e.g., Ingram & Rao, 
2004; Ingram, Yue, & Rao, 2010).



93

The last and least studied institutional order is that of the religion (Tracey, 
2012). Friedland and Alford (1991) initially described the institutional logic 
of the religion as being centred around truth, similar to science. However, 
Friedland (2001) later agrees with Becker’s critique that this description 
should be rejected. Instead, Friedland (2001) states that ‘the institutional 
logic of the religion centres on the order of creation, locating humanness in 
the cosmos, replicating cosmology through ritual, a practical metaphysics that 
necessarily points before life and after death’ (p. 134). This notion is also more 
present in the definition that Thornton et al. (2013) provide, who state that 
the order of the religion focuses on ‘an explanation of the origin of the world 
and in converting all issues into expression of absolute moral principles on 
the basis of faith’ (p. 44). The logic of the religion is exemplified in Friedland’s 
(2002) essay about religious nationalism. 

4.2.1 Multiplicity of logics
If every stakeholder considers the same set of values, beliefs, rules and 
behaviours as rational, they adopt a single logic. Often, however, multiple 
logics are present within organisations (Besharov & Smith, 2014; Greenwood 
et al., 2011). One reason for this multiplicity is that organisations that strive 
for stability and external support incorporate a variety of incompatible 
structural elements (Meyer & Rowan, 1977, p. 356). Such multiplicity of logics 
will probably lead to confusion because the participants in the interaction 
do not share the same set of values, definition of rationality and reality. 
Moreover, adopting one order as the logical manner of thinking easily leads 
to considering an alternative order as morally questionable, irrational or 
delusional. A typical example of such a clash can be found in the healthcare 
field, in which the logics of the market and the profession collide. In their 
analysis of the medical field, Schwartz and Scharpe (2010) state that ‘the 
commercialisation of medicine demoralises the practice of medicine and, in 
doing so, it threatens to “de-moralise” doctors’ (p. 199). 

Whereas early work about logic multiplicity framed the relationship between 
conflicting logics in terms of dominance (Nicolini, Delmestri, Goodrick, Reay, 
Lindberg, & Adolfsson, 2016), as if one logic won, later research associated 
logic multiplicity with increased durability, sustainability, and innovativeness 
(Besharov & Smith, 2014). Additionally, research found that multiple 
conflicting logics can coexist for long periods of time or remain unresolved 
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(Nicolini et al., 2016), and organisations that could not achieve their goals with 
one singular logic were identified (Johansen & Waldorff, 2015). In order to 
account for these conflicting outcomes of logic multiplicity research, Besharov 
and Smith (2014) developed a framework that allows for the categorisation 
of organisations along two (continues) axes: the degree of logic compatibility 
(i.e., the extent to which logics provide (in)compatible prescriptions for action) 
and the degree of logic centrality (i.e., the extent to which one or multiple 
logics are core to organisational functioning). On the outer edges of these 
axes, Besharov and Smith (2014) identify four ideal types of organisations 
incorporating multiple logics: (1) contested organisations, (2) estranged 
organisations, (3) aligned organisations, and (4) dominant organisations.
 

1. Contested organisations are characterised by high centrality 
and low compatibility, leading organisational members to hold 
‘competing expectations about appropriate organizational 
goals and lacking a clear guideline as to which goals should 
prevail’ (p. 371). 

2. Estranged organisations are characterised by low centrality 
and low compatibility. Here, conflicts arising from multiple 
logic are tempered, as leading internal conflicts can be 
‘resolved in favor of the dominant logic’ (p. 372). 

3. Aligned organisations are characterised by high centrality 
and high compatibility. Despite the presence of multiple 
logics, conflict is likely to be minimal, as the organisational 
goals implied by the different logics are consistent, and 
organisational decisions do not imply ‘either/or choices’ (p. 
373). 

4. Dominant organisations are characterised by low centrality 
and high compatibility. The low likelihood of conflict arising 
from logic multiplicity results from the consistency of other 
logics with the primary logic and compatible prescriptions for 
actions from the different logics. 

With their framework, Besharov and Smith (2014) focus on the implications 
of logic multiplicity for internal conflict, as it is a central concern in previous 
research about logic multiplicity. 



95

4.2.2 Applying logics to occupational safety
We propose that an institutional logics perspective provides new methods 
to uncover, illustrate, and explain the rationale(s) underlying safety-related 
thinking, decisions and behaviours and that awareness, acknowledgement, 
and understanding of these different rationales can further improve workplace 
safety and are much needed to do so. 

Institutional logics ‘provide guidelines on how to interpret and function in 
social situations’ (Greenwood et al., 2011, p. 318), defining what is considered 
valuable within a cultural system (Friedland & Alford, 1991) and what is 
viewed as the rational choice. As such, occupational safety should not be 
viewed as a distinct logic, although logics can be used to explore and explain 
occupational safety (cf. Daudigeos, Boutinot & Jaumier, 2013; Madsen & 
Hasle, 2017). As different logics presume different ideas about occupational 
safety, and uncovering those different ideas provide insights into what 
makes occupational safety so difficult to address, their identification and 
interpretation can help create safer workplaces. Viewing existing research 
through an institutional logics lens reveals that others have already implicitly 
illustrated the presence of institutional logics in the occupational safety 
context. For example, Swuste et al. (2010) provide examples of the state logic 
–‘Various British commissions have reported on working hours, child and 
women’s labour, leading to the start of social legislation in 1802’ (p. 1001)– 
and the religious logic – ‘In this period, people generally have the view that 
disease and doom are part of the plan of the Almighty’ (p. 1001). Hopkins 
(1999) illustrates the market logic: ‘It was economically rational for such 
employers to spend money on a variety of preventive measures’ (p. 146). 
Reader and O’Connor (2013) illustrate the presence of the corporate logic: 
‘Although the responsibility for decision making lay with the Captain, crew 
members were unclear as to who was in charge due to missing handover 
procedures’ (p. 416). Implicit illustrations of the presence of opposing 
logics are also visible in existing safety literature: ‘According to the liberal 
philosophy, these [safety] initiatives should not be initiated by government, 
but by private initiative’ (Swuste et al., 2010, p. 1002). An overview of the 
defining characteristics for rationality and an application to occupational 
safety of these orders can be found in Table 4.1. To explore and illustrate 
the applicability of logics to the safety context, we analysed data from an 
organisation in which safety issues arose due to different logics.
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Logic
Defining characteristics for 

rationality
Application to occupational 

safety
Market 
order

• Priority is given to choice, 
quality and profit.

• Values are competition and 
customer preference.

• Success is a larger share and 
profit.

Safety is considered an asset for 
gaining market share. Although 
safety might decrease efficiency, 
securing it might outweigh 
the costs associated with 
incidents, accidents, and (lost 
time) injuries, and can give the 
organisation and advantage in 
consumer choice.
 

Profession 
order

• Priority is given to the opinion 
of credible members of a 
professional community.

• Values are membership, 
expertise, training, and 
mentoring.

• Success is a product of 
high quality provided by 
professionals, socialised within 
their community.

 

Safety is left to the discretion 
of the professional who is 
thought to have the knowledge 
and ability to make skilled 
independent judgements of 
situations. In extremis, safety is 
left to expert safety managers.

Corporation 
order

• Priority is given to 
predictability and compliance 
to those higher in the hierarchy.

• Values are hierarchy, control 
and routines.

• Success is following routines 
that are defined within the 
corporation and increased 
hierarchical status.

Safety is secured through 
following rules and procedures. 
Compliance with rules and 
procedures is controlled top-
down by managers through 
hierarchical and formal 
structures. The hierarchical 
nature of the corporation also 
entrusts managers with a 
responsibility they have to take.

Table 4.1
An overview of key references, the defining characteristics of the seven 
interinstitutional orders, and their application to safety.
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Logic
Defining characteristics for 

rationality
Application to occupational 

safety
State order • Priority is given to deliberation 

and following the rules that 
come from voting.

• Values are debate and 
consensus, democracy, and 
rules.

• Success is predictability from 
rules, defined and followed by 
committed people.

 

Safety is secured through 
safety legislation, designed and 
imposed by (representatives 
of) the state who are elected 
through democratic majority.

Family 
order

• Priority is given to obligation to 
the family.

• Values are closeness, warmth, 
caretaking, obligation. 

• Success is following established 
rituals and taking care of each 
other, and continuation of the 
family line.

 

Safety is important for the 
continuation of the family. Safety 
is secured through orders that 
are based on established rituals 
and tradition, irrespective of 
changes in society.

Community 
order

• Priority is given to a good 
balance between social and 
economic aspects of work.

• Values are community, 
balancing, deliberation.

• Success is collaboration and 
welfare.

  

Safety is considered a communal 
good and is accomplished 
through taking care of your 
fellow members.

Religion 
order

• Priority is given to submission 
to faith.

• Values are obedience, morality, 
and the order of creation. 

• Success is harmony with the 
creator.

Safety is best guaranteed 
when following the exegesis of 
the faith, but is rooted in the 
acceptance of fate (i.e., when it 
costs, it costs).

Table 4.1 (continuation)
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4.3 Method

The data reported in this manuscript were collected as part of a larger project 
regarding the role of occupational safety in managers’ work. In the current 
analyses and report, the focus is exclusively on data concerning institutional 
logics and logic multiplicity in the occupational safety context. 

4.3.1 Participants
Interviews were conducted with twenty-two supervisors (all male) that work 
for an organisation that engages in railroad construction and maintenance. 
Within this organisation, occupational safety plays a prominent role in the 
planning and execution of work. Supervisors were explicitly targeted, as they 
are seen as ‘the primary carriers of the contending conceptions of control’ 
(Thornton & Ocasio, 2008, p. 102), are likely to have the power ‘to determine 
organizational responses to multiple institutional logics’ (Greenwood et al., 
2011, p. 344), and play an increasingly important role in the delegation of job 
tasks, management of subordinate performance, and balancing competing 
production, quality, and safety demands (Michael et al., 2006).

Participants were selected via a two-step procedure. An employee satisfaction 
survey conducted earlier by the organisation inventoried employees’ 
willingness to participate in safety-related follow-up research. From those 
employees willing to participate in additional research, a selection was made 
by the HR manager that mirrored the managerial structure of the organisation. 
Potential participants (N = 30) were first approached via e-mail, resulting in 
a response rate of 73%. All participants were male and at least 40 years old 
(M = 51.7, SD = 5.3). Participants’ tenure with the current company ranged 
from 3 to 37 years (M = 18.8, SD = 9.1), and their overall tenure in the railroad 
construction and maintenance industry ranged from 3 to 38 years (M = 24.1, 
SD = 9.4).

4.3.2 Instrument
Qualitative methods are widely used and have much potential for studying 
institutional logics (Reay & Jones, 2016). Data were therefore collected via 
face-to-face interviews held in offices located at or nearby work locations, and 
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all interviews were recorded with a digital voice recorder with consent. The 
semi-structured interviews covered themes related to participants’ work (e.g., 
‘Can you tell me about the day-to-day activities in your work?’ and ‘How many 
people do you supervise?’), the role of safety in their work (e.g., ‘How does 
safety play a role in your work?’) and potential conflicting demands between 
safety and other organisational demands (e.g., ‘Do you ever experience 
tensions between safety and other organisational demands?’ and ‘Does it ever 
happen that other demands get prioritised over occupational safety?’). The 
interviews lasted between 40 and 96 minutes, with an average duration of 62 
minutes. 

4.3.3 Data analysis
The recordings were transcribed verbatim, resulting in 314 pages of single-
spaced text. The transcripts were coded using the ATLAS.ti software package 
(version 7.5). We used a deductive multi-step content-analytic procedure to 
analyse the data. 

First, the first author read the transcripts and marked meaningful units 
of analyses consisting of single or multiple sentences. Second, this author 
took the lead in proposing a categorisation of the units of analyses into the 
institutional orders. Here, a single unit of analysis could reflect a singular 
logic or be reflective of logic multiplicity. Third, the proposed categorisation 
was discussed in iterative rounds with the entire research team, linked to the 
theory, and modified until agreement about the interpretation of each of the 
different units of analyses was reached. Three logics were found to be most 
prominently present: the logics of the market (26 quotes by 11 interviewees), 
the profession (34 quotes by 16 interviewees), and the corporation (28 quotes 
by 12 interviewees). Additionally, six quotes that reflected the state logic 
and one quote that reflected the community logic were found. There were no 
quotes that reflected the logics of the family or religion, which is in line with 
earlier findings from Johansen and Waldorf (2015) that the state, market, 
profession, and corporation orders are mainstream organisational-capitalist 
orders.

As we searched for strong patterns of institutional logics in the data, the 
decision was made to exclude statements referring to the community and state 
logics. For the community logic, this was done because there was only one 
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reference present in the data (i.e., ‘And, that is why I say […] you go out with 
the four of you, and all four of you have to feel responsible. Because then you 
can get the job done. And, they also have to help each other because otherwise 
things are not going well.’ – S10). For the state logic, this was done because 
there were only six references present in the data. Additionally, in discussing 
this categorisation, it proved difficult to interpret the references to the state 
logic unequivocally due to uncertainty about the origins of certain rules and 
regulations (i.e., state or corporation). For example, one interviewee stated 
that ‘officially’, he was not allowed to walk from the level crossing to the 
workplace without the presence of a ‘safety man’. From this quote, it is not 
clear whether ‘officially’ refers to corporate policy or to state rules. Finally, in 
the proposed categorisation, ten units of analyses from five interviewees that 
reflected logic multiplicity, wherein the logics of the state, market, profession, 
and corporation were present, were found. Five quotes that reflected logic 
multiplicity but included a (possible) reference to the state logic were 
excluded from further analyses, leaving five quotes that the authors agreed 
reflected logic multiplicity.

4.4 Results

The analysis identified three logics in the data: the logics of the market, 
the profession, and the corporation. First, the emergence of each of these 
logics will be illustrated and explained (4.4.1). Second, the presence of logic 
multiplicity and conflicting logics will be analysed and presented (4.4.2). 

4.4.1 Institutional logics
The results illustrated that interviewees justified their safety-related 
behaviours using various logics. Interviewees’ justifications of safety-related 
behaviours were not only rooted in different institutional orders but also 
accounted for using arguments that could be linked to the repertoire of 
elemental categories within these orders (see Thornton et al., 2013).

Logic of the market
Interviewees’ rationalisations of safety-related behaviours and decisions 
reflected the logic of the market. For example, interviewees referred to the 



101

system put in place by the public contracting authority (the NEN Safety Culture 
ladder) to promote occupational safety through offering economic advantages. 
Within this system, organisations can obtain a fictitious discount within public 
bids if their safety performance meets certain standards. The higher the safety 
standards, the higher the fictitious discount, thus increasing the chance of 
winning the bid. Employees use that financial stimulus as a motivation to work 
safely:

‘That [fictitious] discount by [the public contracting authority], it 
increases our chances, it increases our continuity; loosely translated, 
it means that I can keep my job. They will not all think like that 
but…, so that drive is pretty inherent. People have started to think 
very commercially, to put it bluntly: “we have to do it safely because 
then we get a discount”’ – M20, Higher-level manager

 
This example exemplifies the logic of the market: safety performance is 
considered an asset for gaining market share, as better safety performance 
leads to increased consumer preference. The market logic was also reflected 
through the market focus on increased efficiency profit, as rail contractors face 
heavy competition and are willing to accept the same work for much less than 
before: 

‘For example, the contract [area], we accepted that contract for 
60% of the budget we used to get. So, all offerings are brought on 
the market for about half of their value. And, that really leads to a 
competition between contractors, which is not good. Because, as 
foreman, you are responsible for both safety and production. And, 
that is a balance that you have to keep.’ – M10, Foreman 

The foreman expresses his worries regarding the negative effects that 
the competition between contractors has on the balance between safety 
and production. Albeit implicit, he is worried that the focus on increasing 
profitability will lead to a focus on production which in turn will result in less 
safety. 

Logic of the profession
Inherent to a profession are certain standards, and interviewees described 
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the influence of such standards in their work when it comes to occupational 
safety. Interviewees stated that they make their own decisions in work and 
that they use their professional expertise to prioritise occupational safety over 
conflicting organisational demands:

‘Well, you know for yourself that you can perform the work safely. I 
myself know what I do, and I do it safely. Look, if it really cannot be 
done, then you will say: “scr*w you”’ – M24, Group leader

Interviewees also expressed that they prioritised work over following 
standard working procedures that are put in place to ensure the safety of 
employees. Here, quality of craft and personal reputation are associated with 
‘getting the work done’:

‘People want to get started with their work. That is it. It is only 
a waste of time when you are waiting there. […] But, you know, I 
would walk to the workplace too. Even if I had more time. Because 
you can always have a setback you know? And, then, you need that 
time; you just really need that time’ – M31, Group leader

These quotes are reflective of the manner in which professionals use their 
expert knowledge and ability to make skilled and independent judgements 
about what is safe and what is not.

Logic of the corporation
The institutional logic of the corporation is centred around the organisational 
structure of the organisation with its hierarchical levels. The influence of 
managers’ hierarchical power on safety-related decisions and occupational 
safety was visible in the data. Managers used their hierarchical power to 
unburden their subordinates. One of the interviewees described a situation in 
which his department reached its maximum capacity in terms of occupancy of 
machinery: 

‘Well, then I called the director of projects on Friday afternoon 
and the manager of another one of our branches and I told them: 
Guys, we have reached our maximum capacity and we are all out. 
If we have to choose which one of you to cancel this weekend due to 
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sickness of a driver or for some other reason, let’s agree that I will 
call you. My men know that they can call me, and if the moment 
comes that we have to make decisions, then we can call with the 
three of us, and we decide on what to do.’ – M16, Higher-level 
manager

When managers take the responsibility they are entrusted with, they help 
their employees make safe choices. Employees do not have to deal with 
higher managers that they do not know and might be more willing to choose 
safety over the fear of negative consequences. However, managers also used 
their hierarchical power to determine the content and planning of work by 
requesting actions from their employees that conflicted with safety but could 
be beneficial for the market position of the firm:

‘I notice sometimes that I ask my employees, what I call “immoral 
questions”. For example, safety is very important, but can’t we 
cancel that safety appointment and focus on our enterprise resource 
planning?’ – M20, Higher-level manager

Although they were aware of the pressure that their managerial position can 
exercise: 

‘So, I have to be careful myself, with what I say and the way I say it. 
Because, if those boys think that they have to do this, have to do that, 
that things should be completed, then you put a certain pressure on 
them.’ - M4, Foreman

As demonstrated above, examples of rationalisations rooted in the 
institutional orders of the market, profession, and corporation were apparent 
in the data. Table 4.2 provides more examples of such rationalisations.

4.4.2 Logic multiplicity
The previous section already demonstrated that multiple logics are core 
to occupational safety. In addition to these examples, which each reflect a 
single logic, examples that reflected complexity that arose when incompatible 
prescriptions from multiple institutional logics were encountered also 
emerged in the data. Examples of complexity between the institutional 
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Order Rationale Example
Market • Efficiency underlies 

profitability.
• Business practices 

are determined by the 
maximum value possible 
from transactions.

• Self-interest of the client.

‘Yes, but [Name interviewee], later 
on, it will be about the money, and 
then what? Then, do we still talk 
about safety?’ – M17

‘But, if there are incidents, 
unforeseen circumstances, we think 
that [the client] should take their 
responsibility. And, they do not, and 
that’s a shame. Fortunately we are 
a big company, and we can suffer 
that, but let’s be honest, if you are a 
smaller company you cannot simply 
lose 100.000 euro. Then, you end up 
in a difficult situation.’ – M13
 

Profession • Safety is left to the 
discretion of the 
professional who is thought 
to have the knowledge 
and ability to make skilled 
independent judgements of 
situations.

• The organisation structure 
of the professional is based 
on individual relations.

• Sources of authority: 
professional association.

‘Actually, I should have said that it 
would have been better to cancel the 
work because it did not feel right to 
me.’ – M5

‘I mean, if they haven’t made the 
proper arrangements, then it’s 
their bad luck. […] Five days later, 
the same person has not made the 
proper arrangements. Then, I say 
“Good friend, you had five days to 
arrange it, you haven’t done so, and 
now you want me to do the work 
illegally.” Well, I won’t do that.’ – 
M33

Table 4.2
Safety rationale per institutional logic.
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Table 4.2 (continuation)

Order Rationale Example

Corporation • The informal control 
mechanism, the 
organisation’s culture, is 
changing.

• Hierarchy comes with 
power to control but also 
with responsibility.

‘And, now, they should come to 
understand that our management 
is now stepping away from it. 
Previously, they sometimes stated: 
“You have to work safely”, but they 
did come to you like: “Can you work 
for 18 hours?” But, that is no longer 
the case. That is done. And, luckily, 
you now notice with 80% of the 
management that that is over.’ – 
M17

‘[Name former manager] did not 
have such a stance. He was more 
like “Yes, that is your problem”, 
something like that, along those 
lines. He thought safety to be 
important but he directed a lot 
of ownership to everyone. And, 
fortunately, [name current 
manager] is a manager who says: 
“Okay, that is my problem, we will 
solve that together.”’ – M20



106

orders of the market, profession, and corporation were present (see Figure 
4.1). Within each quote, the part referring to a particular logic is underlined. 
Words or sentences referring to the market logic are underlined with a thick 
line, those referring to the profession logic are underlined with a dotted line, 
and those words and sentences referring to the corporation logic are double 
underlined. 

Logic of the market versus logic of the profession
When the orders of the market and the profession collide, actors face the 
market logic’s self-interested focus on increasing (efficiency) profits and 
the profession logic’s focus on delivering high-quality work and personal 
expertise. 

‘This year, we have cancelled our bids three times. [Researcher: Yes, 
but I assume there are just so many times you can cancel your bids 

Figure 4.1. The institutional orders of the market, profession 
and corporation and the complexities arising from incompatible 
prescriptions between them. 

Situational judgement vs RoutinesSelf-interest vs Responsibility

Market Profession

Corporation

Efficiency vs Quality
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on work?] […] Even if we have to do it a hundred times, that does 
not matter. I will not make concessions to work when the electricity 
is running. I just do not. Very simple; we simply do not. And, that is 
also something that the customer has to learn. And, if that means 
that our organisation does not have any work in the Netherlands 
for a while, but you have to be able to explain it as management.’ – 
M12, Higher-level manager

In the above quote, the professional is not willing to make concessions 
to working safely. Based on his knowledge, he judges that working when 
electricity is running is unsafe, despite the apparent wish of the client. The 
interviewee in this example solves the complexity arising from the collision 
of the logic of the market and the logic of the profession by stating that the 
client (market) has to learn that the professional will not make concession to 
working safely. He implicitly stresses the legitimacy of his choice based on his 
expert knowledge about work safety. 

Logic of the market versus logic of the corporation
When the market logic collides with the logic of the corporation, actors face 
the market’s self-interested focus on increasing (efficiency) profits, while at 
the same time, they have to uphold their status in the managerial hierarchy 
and their bureaucratic roles, and they must think about the market position of 
the firm:

 ‘A few years ago, we sometimes thought we just bid on a work and 
then we will see what happens; we pressure the customer; it is his 
problem. Well, the customer responded “you have accepted the 
job, it is your problem”. […] I am responsible for the people that 
work here; well, a safe workplace must be present; we must have 
validated that in the tender phase. If not, we are going to question it, 
and if that question is answered unsatisfactorily, we will not make a 
bid on that work.’ – M12, Higher-level manager

The interviewee describes that initially, he was more motivated by increasing 
efficiency, but when confronted with the self-interest of the client reasoning 
from the same market logic, he turned to the corporation logic and took 
responsibility for his subordinates. This example illustrates that the 
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interviewee tried to solve the complexity initially by leaving things implicit, 
reckoning that the client would take responsibility. However, when the safety 
question was made more explicit, complexity arose, and in this instance, the 
parties involved were forced to settle the responsibility question. As the client 
refused to pick up the glove, the interviewee was almost forced to do so. 

Logic of the profession versus logic of the corporation
When the order of the profession collides with the order of the corporation, 
actors are confronted with the managerial hierarchy and the organisational 
culture (corporation logic) on one hand and personal expertise and reputation 
(profession logic) on the other:

‘Well, we solve a lot of things ourselves here, and that is something 
we shouldn’t do. You try to have a solution-focussed stance, and 
sometimes you do things that are not possible. And, when you don’t 
do [solve] them, you are a dick, but if you do [solve] them and 
something happens, you are screwed. And, those are seemingly very 
small things, but they can have far-reaching consequences’ – M24, 
Group leader

The interviewee describes that – following from the logic of the profession 
– there is a certain willingness to get the work done, which is also expected 
from them. However, getting the work done requires professionals to use 
their expert knowledge to make a translation from the general applicable 
rules and routines of the corporation to an approach that fits with the specific 
situation. In the process of doing so, they are likely to deviate from and violate 
those corporate routines, and inherently the corporation logic. Making this 
translation is accepted – and perhaps even expected by managers – but only 
as long as things go well. When things go wrong, managers will use their 
hierarchical power to protect themselves, hiding behind corporate routines 
that should have been followed.

4.5 Discussion

The aim of this study was to increase our understanding of what drives 
safety-related decisions and behaviours. We proposed that the discourse of 
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institutional logics can be used as a lens to uncover, illustrate, and explain 
rationales for safety-related behaviours and decisions that are otherwise left 
uncovered or dismissed as irrational (cf. Hopkins, 1999; Reader & O’Connor, 
2013; Swuste et al., 2010). The fictitious example from the introduction 
already highlighted that people can have different rationales, leading to 
action (‘Being familiar with the worksite and the dangers associated with 
not wearing a helmet on site, George grabs a spare helmet and gives it to the 
visiting employee’) or inaction (e.g., ‘Peter remembers the client stressing the 
importance of finishing the work in time, and he decides not to interfere as this 
might negatively affect the work pace’). 

4.5.1 Contributions 
This study makes several contributions to the field of occupational safety. 
First, it demonstrates that an institutional logics perspective can be effectively 
applied to empirical data and used to uncover and identify the easily 
overlooked differences between the rationales that people employ to justify 
their views about occupational safety. By applying the institutional logics 
perspective to the descriptions of safety issues by managers in a railroad 
construction and maintenance organisation, we were able to uncover the 
logics of the market, profession, and corporation. Within this study, the market 
logic was reflected in the use of safety performance as a means to increase 
consumer preference and the effects of market competitiveness on safety. The 
professional logic led managers to prioritise staying safe over getting the work 
done, whereas others prioritised the timely completion of work over standard 
operating procedures that should keep them free from harm. The logic of the 
corporation was reflected in the means in which managers made use of their 
hierarchical power to determine the content and planning of work. These 
examples demonstrate that an institutional logics perspective can be used to 
identify different rationalities underlying behaviours and decisions and how 
those different logics lead to differences in approaches towards occupational 
safety. 

Second, in addition to illustrations of individual institutional logics in the data, 
examples of logic multiplicity between the logics of the market, profession and 
corporation emerged. Here, people use the same words but speak different 
languages. Complexity between the logics of the market and the profession 
arose due to the incompatibility of the market logic’s self-interested focus on 
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increasing (efficiency) profits, whereas the professional wanted to adhere 
to high-quality work standards. In this situation, the manager resolved the 
conflict by stating the client had to learn from the professional’s personal 
expertise regarding how to keep the work safe. The complexity between the 
logics of the market and the corporation occurred as result of the market 
logic’s self-interested focus on increasing (efficiency) profits, whereas 
managers have to uphold their hierarchical status and responsibilities. 
Initially, the solution to complexity was sought in leaving the responsibility 
for occupational safety implicit. However, when the client made this issue 
explicit and refused to take responsibility, the manager was forced to do so. 
The complexity between the logics of profession and the corporation arose as 
a result of rules and routines that are prescribed by the corporation that were 
incompatible with the work that was expected to be done. The group lead tried 
to solve the complexity by using his expert knowledge to translate the general 
rules and routines to fit with the specific situation. 

The new concepts (i.e., the various logics and their associated elemental 
categories) introduced by the institutional logics framework provide both 
researchers and practitioners with a discourse that allows them to study and 
analyse occupational safety in new manners. These concepts not only allow 
for providing meaning to seemingly irrational behaviours (Hopkins, 1999) 
but also provide a means to break down the complex structure of behaviours 
rooted in various rationales into manageable pieces. Additionally, they 
complement the local rationality principle that Dekker (2003) introduced to 
explain human error and further it by illustrating that similar people in similar 
situations can reach different conclusions based on the prevailing institutional 
logic. 

Third, given that organisations are likely to encounter logic multiplicity, 
the framework designed Besharov and Smith (2014), as discussed in the 
Introduction, provides an indication of the degree of internal conflict. The 
organisation in the current study was categorised as an organisation that is 
characterised by high logic centrality and low logic compatibility in terms of 
occupational safety. The results illustrate not only that multiple logics are core 
to safety-related decisions and behaviours (i.e., a high degree of centrality) but 
also that these logics provide contradictory prescriptions for action (i.e., a low 
degree compatibility). In line with the results, this implies that members of the 
organisation ‘hold competing expectations about appropriate organisational 
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goals and lacking a clear guideline as to which goals should prevail’ and that 
the organisation encounters extensive conflict (Besharov & Smith, 2014, p. 
371). The contradictory prescriptions for action and the resulting competition 
between organisational goals jeopardises occupational safety. If occupational 
safety is not beyond a doubt the number one organisational goal, employees 
cannot be expected to maintain workplace safety at all times. The abilities to 
predict the degree of conflict within an organisation and to understand how 
this conflict originates provide managers with opportunities to minimise such 
conflict and its impact on performance and stability (Besharov & Smith, 2014).
In sum, the demonstrated usability of the institutional logics perspective 
in studying and analysing occupational safety provides both researchers 
and practitioners with new means to address human and organisational 
occupational safety issues. 

4.5.2 Practical implications 
The demonstrated usability of an institutional logics perspective for 
occupational safety also has implications for practice. First, managers should 
be aware that people can have different underlying rationales for their 
safety-related thinking, decisions and behaviours. Second, in addition to this 
awareness, the ability to identify the different logics at play allows managers 
and safety professionals to minimise the impact of speed on accuracy in 
times of haste and crisis. Third, through awareness and identification of the 
different logics, managers and safety professionals can help in exploring 
misunderstandings in conversations between different actors, in addition 
to uncovering the nature of these misunderstandings through articulating 
the various logics. Fourth, the discourse of logics can be used in the analysis 
of occupational safety incidents. As Dekker (2003) notes, no one comes to 
work to do a bad job, and what they do and decide makes sense to them 
in that specific situation. In the case of a safety incident, the institutional 
logics perspective can shed light on the motivations and rationales that what 
drove employee decisions and behaviours instead of dismissing the accident 
solely as caused by human failure. Finally, the discourse of logics provides 
(safety) managers with the ability to recognise, articulate, and discuss the 
different rationales for occupational safety that are easily overlooked by 
traditional management approaches. In doing so, it not only contributes to 
the understanding of employee functioning in terms of occupational safety 
but also provides managers with opportunities to engage with employees 
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by articulating the divergent rationales they apply and to use the discourse 
of logics by adapting their arguments in such a manner that they are in line 
with the dominant logic of their conversation partners, thus increasing their 
intelligibility and persuasiveness. 

4.5.2 Limitations
Although we are convinced that the findings presented in this study contribute 
to the current knowledge and understanding of safety-related decisions and 
behaviours, there are some limitations that must be addressed. First, the 
group of managers participating in this study was limited in size, especially 
considering the limited number of managers that made implicit references 
to institutional logics. Future research should therefore further explore the 
presence of (conflicting) institutional logics concerning occupational safety 
with larger research samples and in organisations operating in other sectors. 
Second, although the state logic seemed to emerge from the data, it proved 
difficult to unequivocally interpret these units of analysis. The wordings 
used by interviewees did not clearly allow for a definite answer regarding 
the origins of the referenced rules (i.e., state or corporation), which led us to 
adopt a rather conservative approach and exclude all related quotes. Future 
research should therefor explore whether references to the state logic can be 
interpreted more clearly.

4.6 Conclusion

The current study demonstrated that the institutional logics perspective is a 
valuable lens that provides new methods to uncover, study, and explain the 
different rationales underlying occupational safety. It allowed us to uncover 
the logics of the market, profession and corporation in occupational safety-
related thinking, decisions and behaviours of managers. Such insights into 
and understanding of the various rationales underlying safety can help in the 
prevention and analysis of accidents, ultimately leading to safer workplaces.
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Chapter 5

Enabling employees to work safely: 
The influence of motivation and ability in 

the design of safety instructions

‘There are three kinds of men. The one that learns by 
reading. The few who learn by observation. The rest of 
them have to pee on the electric fence for themselves.’

Will Rogers

Cornelissen, P.A., Van Hoof, J.J., & Van Vuuren, H.A. (2014). Enabling employees to work 
safely: The influence of motivation and ability in the design of safety instructions. Technical 
Communication, 61(4), 232-244.
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5.1 Introduction

Worldwide, every minute, four workers die from a work-related accident 
or disease, and every minute, 640 workers have a work-related accident 
(International Labour Organization [ILO], 2013). Extrapolating those 
numbers leaves us with 5,760 occupational deaths per day, and 2.1 million 
work-related deaths per year worldwide. According to the International 
Labour Organization (ILO), any deaths, diseases, or injuries resulting from 
an occupational accident are classified as an injury. Comparably, ILO (2014) 
defines an occupational disease as ‘a disease contracted as a result of an 
exposure over a period of time to risk factors arising from work activity,’ 
and an occupational accident as ‘an unexpected and unplanned occurrence, 
including acts of violence, arising out of or in connection with work which 
results in one or more workers incurring a personal injury, disease or death’ 
(ILO, 2014).

Contrary to popular beliefs, occupational injuries are not merely an immense 
problem in developing countries, but also in the developed countries. In the 
Netherlands, for example, nearly 450 thousand workers (on a total working 
population of around 7 million) were injured on the job in 2013 (Statistics 
Netherlands, 2014). Around half of these injured workers missed out one day 
of work, and over a third of them missed over four workdays. These numbers 
have been relatively stable since 2005 (Statistics Netherlands, 2014), which 
indicates an ongoing need for a further increase in workplace safety. Apart 
from the emotional toll of work-related accidents on the injured workers, 
their families and colleagues, the cost of these accidents equals an estimated 
4% of the global gross domestic product each year (International Labour 
Organization, 2010).

Nowadays, most of the bigger companies in risk industries have instituted an 
Environment, Health and Safety (EHS) department; a department charged 
to secure and improve the company’s environmental, (employee) health, 
and (employee) safety efforts, such as assessing risks, reducing waste, 
and improving work conditions for employees by introducing ergonomic 
workstations. The matter is becoming increasingly important with increased 
external EHS regulations and government control (Cahill, 2010; Hofmann 
et al., 1995). The importance of EHS for the public image and corporate risk 
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profile is increasing (Chinander, Kleindorfer, & Kunreuther, 1998; Hasan & Jha, 
2013). Organisations could benefit from these measures in additional ways 
as research has associated workplace safety with both organisational climate 
(e.g., Neal et al., 2000) and job satisfaction (Gyekye, 2005), which are both 
important for employee well-being. Combining the organisational, financial, 
and emotional costs of workplace accidents provides a societal relevance of 
the topic: There is a lot to gain from focusing on safety. 

In an attempt to find a conclusive solution to safety, researchers have focused 
on demographics like age and tenure (Mearns et al., 2003; Gyekye & Salminen, 
2009), and behavioural aspects of workers and management (e.g., Cheng, Lue, 
Lin, & Fan, 2010; Margolis, 1973 as cited by Coyle et al., 1995; Jonson, 1982 as 
cited by Coyle, Sleeman, & Adams, 1995; Unsar & Sut, 2009). 

Addressing safety through behaviour can be advantageous to organisations, 
since major modifications to the building, machinery, or equipment are not 
necessary (Swuste et al., 2014). Creating safe environments can be achieved 
in two ways; first, through adjustment of employee behaviours (e.g., altering 
standard operating procedures, or training) (Swuste et al., 2010), and second, 
through (e.g., designing out hazards, guarding of hazards, and warning 
employees) (Ponnet, Reniers, & Kempeneers, 2015).

Compared to adapting machinery, equipment, and/or the building, creating 
effective safety instructions which explain appropriate employee behaviours 
can be a relatively easy and cheap way to increase safety in the work 
environment. Safety instructions are one of the cornerstones of the risk 
control system, being the translation from top management commitments 
into specific details (Hale & Borys, 2013). Safety instructions are instituted 
to specify, communicate, and control safe behaviour among employees in 
dangerous situations, and to prevent accidents from happening (Elling, 
1997; Hale, 1990; Herrerro, Saldaña, Del Campo, & Ritzel, 2002). Designing 
effective safety instructions is complex, and all too often, these are deemed 
to be too strongly focused on technical requirements (Herrero et al., 2002), 
to be unrealistic (Hale & Borys, 2013), or to solely serve the interests of the 
organisation (Elling, 1997). Another problem with safety instructions is 
that they can be misinterpreted, resulting in unsafe behaviours (Racicot & 
Wogalter, 1995). So, while safety instructions can be beneficial, their design 
is not without problems. This is especially important in high-risk work 
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environments where even the slightest problems with safety instructions can 
become catastrophic. In this study, we focus on motivation and ability attitudes 
of warehouse employees, to provide insight in how to write effective safety 
instructions for high-risk work environments. 

In late 2013, we had the opportunity to explore the extent to which the 
sublevels personal motivation and external motivation, as well as personal 
ability and external ability, affect safety climate and safety performance. 

5.1.1 Workplace safety 
According to the International Labour Organization and the World Health 
Organization, workplace safety –or occupational health– should aim at:

…the promotion and maintenance of the highest degree 
of physical, mental and social well-being of workers in all 
occupations; the prevention amongst workers of departures 
from health caused by their working conditions; the protection 
of workers in their employment from risks resulting from factors 
adverse to health; the placing and maintenance of the worker in 
an occupational environment adapted to his physiological and 
psychological capabilities and; to summarise: the adaptation of 
work to man and of each man to his job. (International Labour 
Organization, 1998, p. 21)

Many researchers have tried to find a way to positively affect workplace safety. 
In their studies, safety performance was often perceived as an indicator of 
workplace safety. However, little consensus exists on which approach is the 
right one to increase the safety performance of employees. 

5.1.2 Safety climate and safety culture
Workplace safety refers to actual, measurable employee well-being, but 
workplace safety also has a more perceptual side to it. Safety climate and 
safety culture are parts of this perceptual side of workplace safety. Safety 
climate consists of shared beliefs (i.e., perceptions) of safety in the workplace 
(Díaz & Cabrera, 1997; Gyekye & Salminen, 2009). These shared perceptions 
are also referred to as perceptions of workplace safety.
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The concept safety climate is often wrongly used as a synonym of safety 
culture (Cox & Flin, 1998; Yule, 2003). Yule (2003) looked into both concepts 
from a conceptual and theoretical point of view and found that, in line with the 
work of others (Cox & Flin, 1998; Guldenmund, 2000), the two concepts refer 
to different levels. Although the concepts share elements, these might not be 
reflective of a unitary concept, but rather work as independent concepts that 
complement each other (Yule, 2003). 

Safety culture has to be viewed as a sub-facet of organisational culture, and 
exists at a higher level of abstraction than safety climate. It is characterised 
by ‘shared underlying beliefs, values, and attitudes towards work and the 
organisation in general’ (Yule, 2003, p. 3), whereas safety climate appears 
to be closer to operations and is ‘characterised by day-to-day perceptions 
towards the working environment and practices, organisational policies, and 
management’ (Yule, 2003, p. 3). Perceptions of workplace safety are important 
for actual occupational safety as they are associated with variables relating 
to industrial accident rates and levels of job-related anxiety, stress, and 
exposure to environmental hazards (Hayes, Perander, Smecko, & Trask, 1998). 
Perceptions of workplace safety are indicators of safety performance (Cooper 
& Philips, 2004; Gyekye & Salminen, 2009; Hayes et al., 1998; Neal & Griffin, 
2006). The latter seems to be partially affected by safety knowledge and 
motivation (Zhou, Fang, & Wang, 2008, p. 1410). The combined findings, which 
are in line with a variety of sources (e.g., DeJoy et al., 2004; Guldenmund, 
2000; Gyekye & Salminen, 2009; Jiang, Yu, Li, & Li, 2010; Neal et al., 2000; 
Pousette, Larsson, & Törner, 2008; Silva, Lima, & Baptista, 2004), lead to the 
hypothesis (H1) that higher levels of perceptions of workplace safety (i.e., 
safety climate) will be accompanied by higher levels of safety performance as 
depicted in Figure 5.1.
 
As the literature shows, the solution to workplace safety has been sought 
from a variety of angles. The idea that motivation and ability are responsible 
for performance dates back to 1955, when Maier (as cited in Burke, Sarpy, 
Tesluk, & Smith-Crowe, 2002) specified motivation and ability as determinants 
of job performance. Since then, this idea gained a lot of attention in research 
(Burke et al., 2002), with mixed results. Campbell et al. (1993, as cited in Neal 
et al., 2000) stated that only three determinants are responsible for individual 
differences in safety performance: motivation, skill, and knowledge. These 
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Figure 5.1. Hypothesised influence of three levels of motivation and 
ability on safety climate and safety performance

findings, combined with the findings by Zhou et al. (2008), lead to the belief 
that the proposed classification (i.e., motivation and ability) is the right choice 
to approach the matter of workplace safety. Additionally, research by Hofmann 
et al. (1995) provides leads that indicate the usability of viewing motivation 
on different levels (e.g., individual, micro, and macro). Below, we will elaborate 
on the concepts motivation and ability, and extend the different motivational 
levels as indicated by Hofmann et al. (1995) to ability.
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5.1.3 Motivation 
Motivation has been equated with behavioural intention (Sheeran, 2002), 
although the Theory of Planned Behavior (TBP) (Ajzen, 1991) shows that 
social norms and perceived control also play a role in people’s behavioural 
intention and actual behaviour. In general, people will assume that safety 
behaviour is a very easy choice: Not acting in a safe way will increase the risk 
of getting involved in an accident. Andriessen describes motivation as ‘the 
result of a –not necessarily conscious– decision making process, in which a 
person weights the advantages and disadvantages of different acts (different 
kinds of work behaviour) and then chooses the behaviour with the best yield 
(that is, he is then motivated to that act)’ (Andriessen, 1987, p. 368). It is 
therefore hypothesised that higher levels of motivation will lead to higher 
levels of safety climate (H2) and safety performance (H3). However, other 
levels of motivation play a role as well. Consider the following situational 
factors: ‘the esteem of colleagues (because you’re seen as tough or because 
you are not childish), the esteem of the supervisor (because you don’t hold up 
the work), and more convenience (because you don’t constantly have to be on 
your toes)’ (Andriessen, 1978, p. 368). These all produce counterweight to the 
perceived risk of accidents. 

On a personal level, motivation can be viewed as the intrinsic desire or choice 
people make to act in a certain way. It is therefore hypothesised that higher 
levels of personal motivation among employees will lead to higher levels of 
safety climate (H2a) and safety performance (H3a). 

In the early 1960s, Milgram shocked the world when he revealed the power 
peer pressure can exert over others in his famous Milgram experiments 
(for further information, see Milgram, 1963). A link with the TPB (for more 
information, see Ajzen, 1991) is easily made, as social motivation is similar 
to the subjective norm. According to the TPB, the subjective norm is based on 
a combination of normative beliefs –‘the likelihood that important referent 
individuals or groups approve or disapprove of performing a given behaviour’ 
(Ajzen, 1991, p. 159)– and a person’s motivation to comply. In other words, 
we humans find it important what others think of us, and how they see us to 
such an extent that we might even change our behaviours for it. This notion 
also underlies the two-step flow theory (for more information see Katz, 1957) 
which indicates that personal contacts are considered far more important than 



122

direct mass media messages. It is therefore hypothesised that higher levels of 
social motivation will lead to higher levels of safety climate (H2b) and safety 
performance (H3b).

Last, a third level of motivation was proposed by Andriessen’s (1978) 
research, in which management exerted influence through rewards and 
penalties (see also Hasan & Jha, 2013). It is therefore hypothesised that higher 
levels of structural motivation will lead to higher levels of safety climate (H2c) 
and safety performance (H3c).

5.1.4 Ability
Ability consists of the combination of skill and knowledge people acquire 
through training. It is hypothesised that higher levels of ability will lead to 
higher levels of safety climate (H4) and safety performance (H5). Again, we 
hypothesise that ability consists of different levels. 

Personal ability is about influencing (enhancing) the practical and theoretical 
know-how of individuals to enable them to perform the desired vital 
behaviours. Organisations (attempt to) do so by providing training and 
instructions to their employees. It is therefore hypothesised that higher levels 
of personal ability will lead to higher levels of safety climate (H4a) and safety 
performance (H5a). 

A social level of ability is similar to social capital. Although social capital might 
seem a relatively new concept due to the increased attention it has been given 
in the last decade, it is far from new. Farr (2004) traced the term back to 1916 
–when Lyda J. Hanifan supposedly used the concept for the first time– and 
conceptualised social capital as: 

The network of associations, activities, or relations that 
bind people together as a community via certain norms and 
psychological capacities, notably trust, which are essential for civil 
society and productive of future collective action or goods, in the 
manner of other forms of capital. (p. 9)

In laymen’s terms, social capital reflects as much as: the whole is greater 
than the sum of the parts. In this equation, ‘the whole’ is the capital, often in 
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forms of knowledge. The ‘parts’ consist of actors in a specific society or social 
network. It is hypothesised that higher levels of social ability will lead to 
higher levels of safety climate (H4b) and safety performance (H5b). 

The last level of ability, structural ability, refers to nonhuman power. The 
main question revolves around the environment: How can it be used and 
transformed to enable change? Here, one can think of getting the right 
equipment, decorating a building, designing the physical lay-out of a building, 
and so on. The power that can exert from changes in the environment people 
work or live in has been proven in numerous fields, some more well-known 
than others (e.g., Sonderegger & Sauer, 2010; Van der Woning, 2008). The 
inclusion of structural ability also counters criticism on the classification of 
safety performance as provided by Campbell et al. (1993, as cited in Neal et 
al., 2000), that situational factors should be taken into consideration, for these 
can be of influence as well (Neal et al., 2000). It is therefore hypothesised that 
higher levels of structural ability will lead to higher levels of safety climate 
(H4c) and safety performance (H5c). 

5.2 Method

To explore the hypothesised relations between the levels of motivation and 
ability on the one hand and safety climate and safety performance on the 
other, we designed a questionnaire for employees of a Dutch high-tech and 
high-risk warehouse. 

5.2.1 Procedure
All employees were approached via their (direct) supervisors, and given time 
off from their work to complete our questionnaire. In groups of five to ten  
–depending on how many employees were needed in the warehouse– 
employees went to a conference room which was made available for this 
purpose. Upon entrance, participants chose an English or a Dutch language 
version of the questionnaire. They were then asked to carefully read the first 
page, and to subsequently answer the questions. During the study, one of the 
researchers was continuously available for questions. The employees returned 
their completed questionnaires to the researcher without the involvement of 
supervisors or colleagues. 
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5.2.2 Participants 
Of all available warehouse employees coming into contact with high-risk 
products (N = 92), 77 participated in our study. They worked at different 
departments in the warehouse, with activities varying from picking products 
to (un)loading trucks and processing incoming products. Participants were 
predominantly male (n = 54) as opposed to female (n = 18); 5 values were 
missing. The age of the participants ranged from 19 years old to 62 years old, 
with a mean of 40.2 years, while tenure ranged from 3 weeks to 9 years, with 
a mean of 4.8 years. Of the employees who disclosed their job situation, 53% 
were structural employees, 12% were employed as a contractor, and 13% had 
a flex-worker contract. 

5.2.3 Instrument
Data were collected through a questionnaire consisting of 50 items, which 
were divided into eight different constructs, using a five-point Likert scale 
ranging from totally disagree to totally agree. The eight constructs are a 
mix of existing scales and questions designed for the specific professional 
environment of our study, and will be discussed here. 

We used the six-item scale by Hahn and Murphy (2008) to measure safety 
climate. This scale showed good internal consistency before, with Cronbach’s 
alpha coefficients between .71 and .85. An example item is: ‘The health and 
safety of workers is a high priority with management where I work.’ 

We used items from several sources to measure safety performance. First, we 
used a shortened version of Whu, Chen and Li’s (2008) scale, with reported 
Cronbach’s alpha coefficients between .89 and .96 in earlier research. Second, 
we used items that were designed for our specific context, with a total of 14 
items in the final scale. An example item is: ‘I have not been injured in the 
workplace within the 12 past months.’

To measure each of the three different levels (personal, social, and structural) 
of motivation and ability, five items were used. An example item of personal 
motivation is: ‘I feel motivated to behave safely in my workplace.’ The 
instrument used by Williamson, Feyer, Cairns, and Biancotti (1997) to assess 
levels of personal motivation for safe behaviour, positive safety practice, risk 
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justification, fatalism, and optimism was consulted to create the scales to 
measure motivation and ability. We rearranged 21 items from this instrument 
into new scales, adapted 2 items, and added 7 new items to create the scales 
for our study. Furthermore, at the end of the questionnaire, we added five 
questions to measure relevant background and professional characteristics 
(gender, age, work tenure, type of contract (regular employee, contractor, or 
flex worker), and primary department of employment). Employees were also 
asked to grade the company’s health and safety program (ranging from 1 to 
10), and given the opportunity to leave remarks.

The final instrument was pretested with three experts to evaluate the items’ 
clarity and relevance. This pre-test led to some minor textual improvements. 
Additionally, we pretested the final questionnaire with four nonparticipating 
employees to confirm the comprehensibility of the items.

5.2.4 Analysis
We loaded the data from the 77 questionnaires into SPSS 20.0, and checked the 
file for errors. As a result, the data of two questionnaires were removed due to 
a large number of missing data. Subsequently, we recoded negative items and 
calculated the reliability of each construct, which resulted in a factor analysis 
and a regrouping and relabelling of the constructs. Finally, we conducted a 
multiple regression analysis to validate the research model. 

5.3 Results

The safety climate and safety performance scales showed good internal 
consistency with Cronbach’s alpha coefficients of .78 and .80. None of the 
scales intending to measure the different levels of motivation and ability (i.e., 
personal motivation, social motivation, structural motivation, personal ability, 
social ability, and structural ability) showed sufficient internal consistency 
(Cronbach’s alpha coefficients between .12 and .59). We therefore decided to 
conduct Principal Components Analysis (PCA) to further investigate those data 
and identify the underlying structure. 
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Table 5.1
Scale reliability after factor analysis.

Contruct # of items Cronbach’s α
Motivation 11 .85

Personal motivation 5 .78
External motivation 6 .77

Ability 17 .81
Personal ability 5 .60
External ability 12 .86

5.3.1 Exploring the structure of motivation and ability
We followed the method of principal components analysis to determine the 
structure underlying the items used to measure levels of motivation and 
ability. Initially, the factorability of the items was assessed using several well-
recognised criteria. With a value of .62, the 30 items intending to measure 
the six different variables exceeded the recommended value of .60 on the 
Kaiser-Meyer-Olkin test (Kaiser, 1970). Bartlett’s Test of Sphericity (Bartlett, 
1954) showed statistical significance for the 30 items, which supports the 
factorability of the correlation matrix. Principal components analysis revealed 
the presence of ten components with eigenvalues exceeding 1, together 
explaining 74.4% of the total variance. An inspection of the scree plot revealed 
three cut-off points; after the second, fourth, and sixth component. Based on 
Catell’s (1966) Scree test, we decided to retain four components for further 
investigation. The four-component solution explained 49.3% of the total 
variance, with the component 1 through 4 explaining 19.3%, 16.2%, 7.1%, 
and 6.7% of the total variance respectively. Based on the Scree test we assume 
that there are four variables underlying motivation and ability. To aid in the 
interpretation of these four components, Oblimin rotation was performed. 
The rotated solution revealed the presence of simple structure (Thurstone, 
1947, as cited in Pallant, 2011), with all components showing several strong 
loadings. The different factors showed very weak intercorrelations (-.19, -.16, 
.03). To confirm the newly found structure of the variables, scale reliability 
was retested (see Table 5.1). 
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Following these findings, the variables social motivation and structural 
motivation, as well as the variables social ability and structural ability where 
combined, resulting in the new variables external motivation and external 
ability. Reliability analysis showed that the internal consistency of the 
personal ability scale was α = .60. Because this was just within the latitude 
of acceptance, we decided to retain the personal ability scale as a research 
instrument. 

5.3.2 Relationships between research variables
We used regression analyses to investigate the relationships between 
levels of motivation, ability, safety climate and safety performance. A 
regression analysis was conducted to determine the extent to which safety 
climate significantly predicted safety performance. Results confirmed H1, 
hypothesizing that safety climate is a predictor of safety performance levels 
(see Table 5.2 for a summary of the analysis). Safety climate also explained a 
significant proportion of variance (60%) in levels of safety performance.

Multiple linear regression analyses were used to develop a model for 
predicting levels of safety climate based on levels of motivation, and ability 
(both for motivation and ability as a main construct and with sublevels of 
motivation and ability). Statistics and regression coefficients are depicted in 
Table 5.2. From the analysis it showed that only ability as a whole significantly 
(p < .001) predicted safety climate, while the second analysis showed that 
only external ability significantly (p < .001) predicted safety climate. The two 
predictor model (motivation and ability) was able to account for 54% of the 
variance in safety climate, while the four predictor model was able to account 
for 56% of the variance in safety climate. 
 
Multiple linear regression analyses were used to develop a model for 
predicting levels of safety performance based on levels of safety climate, 
motivation, and ability (both for motivation and ability as a main construct and 
with sublevels of motivation and ability). Statistics and regression coefficients 
are depicted in Table 5.3. From the analysis it showed that all predictors 
significantly –safety climate (p < .001), ability (p = .001), and motivation (p = 
.022)– predicted safety performance, while the second analysis showed that 
only safety climate (p < .001), personal motivation (p = .004), and external 
ability (p = .005) significantly predicted safety climate. The three predictor 
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Table 5.2
Sum

m
ary of hierarchical regression analysis for variables predicting safety clim

ate. 

* p < .05; ** p < .01; *** p < .001.
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model (safety climate, motivation, and ability) was able to account for 68% 
of the variance in safety climate, while the five predictor model was able to 
account for 70% of the variance in safety climate. 

Following the less well-established identification of the general importance 
of external ability for both safety climate and safety performance, we 
conducted a regression analysis for the separate items of those scales. This 
allowed us to see which elements needed to be highlighted in the design of 
safety instructions. The regression analysis showed that for safety climate, 
the strongest indicator was that ‘Our management supplies enough safety 
equipment’. For safety performance, awareness that ‘My co-workers use their 
personal protective equipment correctly’ is the most important aspect. We will 
explore the implications of these findings in the discussion. 

Figure 5.2. Regression model depicting the causal relation of motivation 
and ability on safety climate and safety performance. 
Dashed lines indicate non-significance. * p < .05. ** p < .01. *** p < .001.
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Figure 5.3. Regression model depicting the causal relation of the two 
levels of motivation and ability on safety climate and safety performance. 
Dashed lines indicate non-significance. * p < .05. ** p < .01. *** p < .001.
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5.4 Discussion

This study confirms the causal relation between safety climate and safety 
performance (H1) as hypothesised and shown in previous research (DeJoy 
et al., 2004; Guldenmund, 2000; Gyekye & Salminen, 2009; Jiang et al., 2010; 
Neal et al., 2000; Neal & Griffin, 2006; Pousette et al., 2008; Silva et al., 2004), 
and the finding that this relation is partially affected by knowledge (i.e., 
ability) and motivation (Zhou et al., 2008). Additionally, this study shows that 
the Safety Climate scale developed by Hahn and Murphy (2008), as well as 
the shortened version of the safety performance scale developed by Whu et 
al. (2008) can be seen as reliable, as they showed good internal consistency, 
which reconfirms their usability for future research.

This study shows the importance of two levels of motivation and ability as 
predictors of safety climate and safety performance. Making use of factorial 
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analysis, we were able to distinguish between personal and external 
motivation, and between personal and external ability. The latter showed the 
strongest power in predicting safety climate and safety performance. 

The research model was based on the assumption that higher (sub)levels 
of motivation and ability would result in higher levels of safety climate and 
safety performance. The results from the regression analysis confirm the 
predicted relations between motivation and safety performance (H3), between 
ability and safety climate (H4), and between ability and safety performance 
(H5). However, the model was able to predict a greater sum of the variance in 
safety climate (56%) and safety performance (70%) with the inclusion of the 
different sublevels, compared to only motivation and ability (54% for safety 
climate, and 68% for safety performance). This indicates that the inclusion of 
different levels, as done by Hofmann et al. (1995), is justified. 

For motivation, only the sub construct of personal motivation proved to be a 
significant predictor for safety performance, thereby confirming hypothesis 
H3a. Of both the ability sub constructs, only external ability proved to be a 
significant predictor, for both safety climate and for safety performance after 
controlling for safety climate. Thus, hypothesis H4b and H5b were confirmed. 
This indicates that higher levels of (external) ability predict higher levels of 
safety climate and safety performance. 

Although not statistically significant, the direction of motivation and its 
sublevels as predictors of safety climate differed from the hypothesis. Instead 
of a positive relation, the relation between (personal) motivation and safety 
climate was negative. This indicates that a person will feel less motivated to 
pursue safety if he or she perceives the environment as safe. A similar result 
was found for external motivation as a predictor of safety performance, which 
indicates that higher levels of external motivation result in lower levels of 
safety performance. This implies that an increase in effort to motivate an 
employee externally results in lower levels of safety performance as perceived 
by that employee. These findings are in line with previous research into risk 
behaviour (Brewer, Weinstein, Cuite, & Herrington, 2004).

5.4.1 Implications for safety instructions
The findings of this research –that personal motivation and external ability 
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are the largest predictors of safety climate and safety performance– have 
important implications for practitioners. If motivation and ability are not 
the singular constructs they are commonly thought to be, materials used to 
enhance or affect them should be changed accordingly. 

According to Geller (2003, as cited in Saleh, 2011, p. 5), safety is internally 
derived, meaning that individuals must understand the why behind the ‘rules’ 
and ‘procedures.’ The necessity of personal motivation in safety instructions 
was also found in a study by Elling (as cited in Hale, 1990), who found that 
71% of the employees thought too little motivation was given to follow the 
instructions. The inclusion of personal motivation also forces writers of safety 
instructions to think beyond the interests of the organisation (Elling, 1997), 
and to extend the focus beyond merely technical requirements (Herrero et al., 
2002) and being unrealistic (Hale & Borys, 2013), which is common criticism 
on contemporary safety instructions. Personal motivation could be included 
in safety instruction by raising the risk awareness (Harvey, Bolam, Gregory 
& Erdos, 2001) of employees, for example through mentioning negative 
outcomes of non-compliance. 

A noteworthy finding from this research is the fact that external ability plays 
an important role in affecting levels of safety climate and safety performance. 
The additional analysis into the relation between external ability on the 
one hand and safety climate and safety performance on the other showed 
that the top 5 items were related to the availability, training, and use of 
safety equipment. Although the importance of external ability is seemingly 
eliminating the need for ability of the individual, the fact that the ability of the 
co-workers and the organisation is of such great importance to the individual 
employee stresses the importance of proper training of every employee in the 
organisation (Burke et al. 2006; Dedobbeleer & German, 1987). We propose 
that external ability in an organisation can serve as a form of behavioural 
modelling through which the individual employee can see how he or she 
should interpret safety instructions and put them into practice (Racicot & 
Wogalter, 1995), as well as enhance the self-efficacy of employees through 
proxy efficacy (Bray, Gyurcsik, Culos-Reed, Dawson & Martin, 2001). Proxy 
efficacy ‘reflects one’s confidence in the skills and abilities of a third party 
or parties to function effectively on one’s behalf’ (Bray et al., 2001, p. 426), 
but is also thought to work the other way around, contributing to successful 
behavioural adaptation (Bandura, 1997, as cited by Bray et al., 2001). One 



134

way in which external ability could be incorporated in safety instructions is by 
emphasizing that employees are and can be a role model to their colleagues. 
Such inclusion could (partly) account for the effect co-workers can have 
on individual behaviour (e.g., ‘My co-workers use their personal protective 
equipment correctly’). An additional benefit here could be that personal 
motivation and external ability can strengthen each other through proxy 
efficacy. 

The other important items resulting from the additional analysis place an 
emphasis on the management. We therefore propose expressing management 
commitment in safety instructions. However, one should be cautious here. 
Hale (1990, p. 4) states that: ‘Imposed safety rules are often seen as in conflict 
with other imposed rules of a higher priority’ (e.g., production). This notion, 
mirrored to the heroes described by Bergson (Dragga, 2011, p. 6), points out 
that if management sets safety as their priority but does not walk the talk, then 
the behaviour that is seen as heroic is that of production and not safety. This 
imposes serious threats to the safety of every single employee.

5.4.2 Limitations and implications for research
Notwithstanding the contribution of this research to the understanding 
of workplace safety, and its confirmation of previous findings, it has some 
limitations. Although the coverage among employees achieved in the 
organisation was high (around 90%), the number of participants (N = 75) is 
up for improvement. We recommend to replicate this research in different 
settings and organisations to verify our findings. A second limitation comes 
from barriers that exists in ‘capturing’ behaviour and emotions through 
the use of questionnaires. This limitation is twofold, as it refers both to 
the measurement of actual thoughts and emotions, and to the fact that the 
questionnaire was unable to ‘capture’ all of the hypothesised sublevels of 
motivation and ability. The latter may have occurred because such a perceived 
difference between the levels was absent, or because the items in the 
combined scale cancelled each other out. The latter would explain why there 
is no statistically significant finding for social motivation; a force that has been 
shown to be of influence numerous times in previous research (e.g., Ajzen, 
1991; Andriessen, 1978; Milgram, 1963). While some research has indicated 
that external motivation in the form of rewards and penalties is effective (e.g., 
Hasan & Jha, 2013), there are strict limitations and also a large number of 
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opponents (e.g., Schwartz & Sharpe, 2010). Future research should therefore 
further investigate this gap between the proposed sublevels and the findings 
in this research. 

5.5 Conclusion

This research studied the presence of sublevels of motivation and ability, 
and their relation with safety climate and safety performance. The findings 
indicate that including the sub constructs personal motivation and external 
ability is more valuable than measuring motivation and ability as a whole. Our 
findings indicate that in the design of safety instructions, focusing on personal 
motivation and external ability seems a promising strategy for contributing to 
a healthy and safe work environment.
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Chapter 6

Towards a broader understanding of 
safety communication: Development 
and initial validation of a measurement 

instrument

‘To effectively communicate, we must realize that we are 
all different in the way we perceive the world and use 

this understanding as a guide to our communication with 
others.’

Tony Robbins

Cornelissen, P.A., Van Hoof, J.J., & De Jong, M.D.T.
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6.1 Introduction

Communication has been a long-recognised element in studies regarding 
occupational safety where it is considered of importance for the achievement 
of organisational health and safety objectives (Vassie & Lucas, 2001). 
Communication is generally considered to minimise safety outcomes such 
as incidents, accidents and injuries (e.g., Hofmann & Morgeson, 1999) 
and increase safety performance (Cornelissen et al., 2017). Yet despite its 
importance and positive influence on occupational safety, the concept of safety 
communication lacks a clear and comprehensive understanding. 

First, within research there is no clear and commonly agreed upon definition 
of safety communication. Safety communication definitions range from 
anything as abstract as ‘the open, free-flowing exchange about safety-related 
issues’ (Siu, Philips, & Leung, 2004) to something as narrow as ‘giving 
feedback via performance statistics’ (Vecchio-Sadus, 2007). In contrast to the 
variation in safety communication definitions, existing safety communication 
measures seem to focus on the communication between supervisors and 
subordinate (e.g., Cigularov, Chen, & Rosecrance, 2010; DeJoy et al., 2004; 
Håvold & Nesset, 2009; Hofmann & Stetzer, 1998; Michael et al., 2006; 
Vandenberg, Richardson, & Eastman, 1999; Zohar, 2002). The origins of many 
of these measurement scales can be traced back to previous scientific work. 
For example, Ciguralov’s et al. (2010) 5-item safety communication scale was 
based on the 7-item scale by Hofmann and Morgeson (1999). In turn, the 
Hofmann and Morgeson scale is identical to the scale developed by Hofmann 
and Stetzer (1998). While supervisor-subordinate communication might be an 
important aspect of safety communication, such a unilateral focus is at odds 
with the variety in definitions and with the wide range of different aspects that 
are considered to be of importance for successful communication (e.g., aspects 
of the message; implicit communication). Current scales might therefore 
capture just part of the safety communication construct. 

Second, there is a lack of agreement among researchers on how safety 
communication fits with other safety concepts. Researchers have 
conceptualised safety communication as part of safety climate (e.g., Cheyne 
et al., 1998; Neal et al., 2000) or safety culture (e.g. Behm & Schneller, 2013; 
Boughaba et al., 2014), or conceptualised safety climate as an antecedent 
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of safety communication (e.g., Hofmann & Stetzer, 1998). Related to this 
ambiguity regarding the safety communication concept are the different 
expectations concerning the relationship between safety communication and 
occupational safety. While some researchers suggest safety communication to 
affect occupational safety through safety climate (e.g., Clarke, 2006) or safety 
culture (e.g., Choudhry, Fang, & Mohamed, 2007), others think this influence of 
safety communication on occupational safety to be direct (e.g., Alsamadani et 
al., 2013a). 

Given its perceived importance and potential for occupational safety, a more 
comprehensive understanding of safety communication is much needed. This 
need is further underlined by the notion that organisational and managerial 
communication are often discussed in line with a viewpoint that assumes 
communication to be easy and to require ‘very little effort to be done 
successfully’ (Axley, 1984, p. 434). Such a view on communication can have 
negative consequences, especially for organisations in which great numbers 
of lives and material resources can be affected by miscommunication (Axley, 
1984).

The aim in this study is twofold. First, through the development of a 
quantitative measure of safety communication we aim to contribute to a 
more comprehensive understanding of the safety communication concept. 
In addition to an increased understanding, the development of a quantitative 
measure provides practitioners with a practical instrument that can be used 
to assess the perceived quality of safety communication within organisations, 
identify potential points for improvement in current (safety) communication 
efforts and can be used to assess the effectivity of interventions and 
programs. The second aim in this study is to assess the relationship of safety 
communication with safety climate and two other, widely used antecedents of 
safety performance: safety knowledge and safety motivation (Christian et al., 
2009). 

6.2 Theoretical framework

Below, an overview is provided of the different additional aspects of safety 
communication identified in literature which are thought to be important 
for successful safety communication. First, the different directions in which 
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communication can take place and the corresponding preconditions for 
success are discussed. Second, aspects thought to be facilitating for reaching 
the target audience are discussed. Lastly, influential aspects of the sender are 
discussed. 

6.2.1 Directions of communication
As reflected in the measurement scales, safety-related communication is 
generally associated with downward, one-way communication between 
supervisors and subordinates (Michael et al., 2006). For such communication 
to become effective, frequent interactions are deemed vital (e.g., Alsamadani et 
al., 2013a; Cigularov et al., 2010; Fernández-Muñiz, Montes-Peón, & Vázquez-
Ordás, 2012; Ghosh, 2014). In addition to communication between people 
on different hierarchical levels (i.e. vertical communication), communication 
can also occur between employees operating on the same hierarchical 
level, which is referred to as horizontal communication (Bartels, Peters, De 
Jong, Pruyn, & Van der Molen, 2010). Two-way and open communication 
is believed to be more beneficial for occupational safety than one-way top-
down communication (e.g., Ghosh, 2014; Michael et al., 2016; Vinodkumar & 
Bhasi, 2010). Here, ‘open’ communication refers to the (perceived) freedom 
to communicate about safety and is considered important as it makes 
employees feel less nervous about raising and discussing safety-related 
issues with superiors (Cigularov et al., 2010; Törner & Pousette, 2009). 
Although a dual view on the directionality of communication (i.e. vertical 
versus horizontal communication) is limited in the sense that it does not take 
into account mixtures of various directions that occur in the workplace (e.g., 
group meetings with supervisors and colleagues), it is a widely accepted and 
practically useful classification.

Related to the both the direction and perceived openness of communication is 
the concept of feedback. While the term is frequently used in the occupational-
safety context, it can serve several (partial-overlapping) functions such as 
correction, reinforcement, forensic diagnosis, benchmarking, and longitudinal 
development (Price, Handley, Millar, & O’Donovan, 2010). While some 
researchers found feedback to be effective when used top-down as a mean for 
correction or benchmarking (e.g., Cooper, Philips, Sutherland, & Makin, 1994; 
Fellner & Sulzer-Azaroff, 1984), others found either mixed results (Lee, Shon, 
& Oah, 2014), or didn’t find any effect (Pettersson-Strömbäck, Liljelind, Neely, 
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& Järvholm, 2008). Safety-related feedback can also be present in the form 
of employees reporting unsafe situations or conditions to their superiors or 
colleagues. 

6.2.2 Reaching the target audience
For communication to become effective, the target audience has to be reached 
(Nöhammer, Schusterschitz, & Stummer, 2010). Within organisations, 
this can be accomplished through both formal and informal modes of 
communication (Alsamadani et al., 2013a; Alsamadani, Hallowell, Javernick-
Will, & Cabello, 2013b), both of which have been demonstrated to be 
important (e.g., Alsamadani et al., 2013a, Cavazotte, Duarte, & Gobbo, 
2013; Zohar, 2002). Whereas informal safety communication refers to 
unscheduled communication (e.g., ad hoc conversations during planning or 
in the workplace), formal safety communication refers to scheduled forms of 
communication, such as toolbox meetings, posters and communications in 
written form (Alsamadani et al., 2013b). 

Unfortunately, previous research on job communication (Clarke, 2006) 
and health and safety objectives (Vassie & Lucas, 2001) has illustrated 
that reaching everyone is not an objective that always comes natural in 
organisations. However, organisations might improve their reach by making 
their employees more receptive to occupational health programs through 
the use of personal notifications (Stummer, Nöhammer, Schaffenrath-Resi, & 
Eitzinger, 2008, as cited in Nöhammer, et al., 2010), attractive and motivating 
designs, as well as leaving employees the autonomy to decide to what extent 
they want to participate in occupational health programs (Nöhammer et al., 
2010).

6.2.3 Sender characteristics and behaviour
While these elements already illustrate that safety-related communication 
includes a greater variety of topics than just supervisor-subordinate 
communication, they might leave the (unwarranted) impression that 
communication is a deliberate process. However, communication can also 
occur through the unintentional transmission of stimuli (Nilsen, 1957). Such 
communication –for example in the shape of exemplary behaviours– should 
also be taken into account as the unintentional transmission of stimuli 
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might be as, or even more important for occupational safety than intentional 
transmission of words (Van Dyck, Dimitrova, De Korne, & Hiddema, 2013). 

Related to the unintentional transmission of stimuli are employees evaluations 
of the sender’s credibility and commitment. Employees cognitively evaluate 
the information communicated to them by their supervisors (Luria, 2010). 
Their response towards communication about risks and the acceptance of 
such communication is influenced by their evaluation of the credibility of the 
sender, rather than the actual content of the information (Conchie & Burns, 
2009; Frewer & Miles, 2003). Employees that trust their supervisor ‘are more 
likely to reach similar conclusions about the importance of safety’ (Luria, 
2010, p. 1293). 

The importance of the sender is further stressed by the notion that while 
communication is considered a fundamental tool for increasing employee 
involvement, it is conditioned by (perceived) management commitment 
(Fernández-Muñiz et al., 2012). The importance of management commitment 
for occupational safety has been underlined in numerous studies (e.g., 
Abudayyeh, Fredericks, Butt, & Shaar, 2006; Vredenburgh, 2002; Zohar, 1980). 

6.2.4 In sum
The literature discussed above illustrates that safety communication is much 
broader than mere supervisor-subordinate communication, and the need to 
incorporate –among others– the different directions in which communication 
can take place, frequency of communication, perceived openness, feedback, 
aspects related to the reach and design of communication, unintentional and 
intentional forms of communication, and aspects related to the sender into a 
measure of safety communication. In order to come to a more comprehensive 
overview, the topics identified in literature will be further complemented 
through expert rounds.

6.3 Method

In order to complement and refine the topics discussed in the theoretical 
framework, several separate expert rounds were conducted. Together, these 
formed the input for the further development of the measurement instrument. 



143

6.3.1 Measurement development 
A first expert meeting was organised with five communication experts 
(academics). They were specifically targeted in order to gain a broader 
perspective on (safety) communication. By means of a brainwriting method 
the experts were asked to list topics they thought to be important for, or 
related to safety communication. Brainwriting is similar to brainstorming 
in the sense that people come together to generate (new) ideas, but instead 
of vocally sharing ideas participants are asked to write down their ideas on 
sheets of paper. These sheets are then circulated among participants, who 
can build on each other’s ideas and add their own (new) ideas to the sheets 
of paper. There is some evidence that this method outperforms traditional 
brainstorming groups in terms of idea-generation (Heslin, 2009). After 
the meeting the input of the communication experts was summarised and 
compared with the 12 topics from the theoretical framework, resulting in the 
identification of 14 additional topics, and one additional dependent variable 
that should assess employee evaluations of the organisation’s own safety 
communication in comparison with that of other organisations.

Based on the combined input from the theoretical framework and the 
brainwriting session two of the authors generated five items per topic, 
creating an initial pool of 130 items. This initial item pool was then sent to the 
scientific experts that participated in the brainwriting groups for them to give 
feedback on, leading to adjustments in several items and merger of 6 topics 
due to overlap (e.g., match with practice and relevance of communication). 
In order to measure the control variables (e.g., safety knowledge, safety 
motivation, safety climate) existing (validated) scales were used in order to 
facilitate an easier development process. Safety knowledge was assessed using 
the six-item scale developed by Vinodkumar and Bhasi (2010) and safety 
climate was assessed using the six-item scale developed by Hahn and Murphy 
(2008). Due to the (partial) overlap in the safety motivation scales developed 
by Neal and Griffin (2006) (3 items) and Vinodkumar and Bhasi (2010) (6 
items), the items from both scales were included.

A second expert round was held with two experts from practice in the field 
of safety communication. They were asked to match the individual items to 
the different topics to validate the intended item-topic match. During this 
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Table 6.1
Overview of topics identified through literature review and expert rounds after 
revision.

Source Topics
Identified in literature • Vertical communication

• Horizontal communication
• Perceived openness
• Evaluations & follow-up on feedback
• Possibilities for providing feedback
• Reach of communication
• Formality of communication
• Attractiveness of communication
• Exemplary behaviours
• Credibility of the sender
• Management commitment
 

Additional topics identified 
through expert rounds

• Actuality of information
• Availability of information
• Balance between positive and negative 

attention for safety
• Communication channels
• Comprehensibility of information
• Match with practice 
• Quantity of communication
• Structured communication
• Timing of communication
• Tone in communication
• Unambiguity in communication

process, they were encouraged to make remarks about individual items. 
Their feedback led to the merger of two topics and textual adjustments in 27 
items. The resulting item pool consisted of a total of 110 items that covered 
22 communication-related topics (see Table 6.1) and 24 items that covered 
the four dependent variables of safety knowledge, safety motivation, safety 
climate and safety communication comparison. 
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After the feedback from both the scientific and field experts was processed, 
the item pool was qualitatively assessed in terms of legibility and intelligibility. 
The item pool was presented to a group of 15 blue collar workers employed 
at an industrial services provider in the Netherlands. In order to minimise 
the cognitive load of the task and the impact of the task on their working 
hours, the participating employees were divided into three groups of five 
employees. Each of these groups was presented with one third of the total 
item pool. Participants were first asked to fill out the questions belonging to 
their part of the questionnaire. Upon completion of the questionnaire a small 
group discussion followed in which participants were encouraged to criticise 
the items. Remarks were carefully noted and resulted in small adjustments of 
three items and the addition of a ‘not applicable to my work situation’ answer 
option. 

6.3.2 Administration of the questionnaire to a development 
sample
Organisations were recruited via two safety-themed groups on a social 
online network for professionals and via the personal network of one of the 
authors. Of the eleven organisations that responded, four agreed to participate 
in the research. All four organisations originated in the Netherlands and 
active in the fields of construction, industrial services or engineering. Within 
the participating organisations a combined total of around 1500 potential 
respondents were approached. A total of 340 questionnaires were returned 
(23% response rate), of which 252 were retained after scanning the data. On 
average, participants’ were 45 years old (N = 229), with a tenure of 12 years  
(N = 218). As not every participating organisation allowed asking the gender 
of participants, the distribution of participating males and females could not 
be presented here. 

6.3.3 Procedure
In consultation with the participating organisations, questionnaires were 
distributed to employees via the internet using Qualtrics (www.qualtrics.com), 
in print, or a combination of the two. For each organisation the procedure was 
slightly different as not all potential participants were allowed to fill in the 
questionnaire during work-time. 
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In all cases, participation was on a voluntary bases. Both the online version 
and the print version of the questionnaire started with a short description of 
the research’s purpose and an informed consent form, followed by instructions 
on how to fill out the questionnaire. The questionnaire then continued with 
the safety communication-related statements, followed by the statements used 
for the control variables. The last part of the questionnaire contained several 
general questions regarding demographics and allowed participants to leave 
comments regarding the questionnaire or the organisation. Data from online 
completed questionnaires were downloaded while the printed questionnaires 
were gathered per organisation and then send to the researchers. The data 
were then digitalised and combined into one data file. 

6.3.4 Analysis
The data were entered into SPSS (Statistical Package for the Social Sciences, 
version 25), and the file was checked for errors. As a result, the data of 88 
respondents (26%) were removed due to either non-completion or large parts 
of missing data, leaving a total of 252 respondents. Subsequently, the answers 
to negatively formulated statements were recoded and preliminary analyses 
were conducted to examine whether the data were suitable for analyses.

Subsequent data analyses were conducted in consecutive steps. First, the 
underlying structure of the safety communication items was analysed 
using principal component analysis (PCA). Second, reliability analyses were 
conducted to assess the internal reliability of the extracted factors as well 
as the measures for safety knowledge, safety motivation, safety climate 
and the items that asked participants to compare the organisation’s safety 
communication efforts with other organisations. Third, building on the factors 
(i.e. components) extracted through PCA, bivariate and partial correlation 
analyses were conducted to explore the (inter)relationships between the 
communication factors and the dependent variables related to occupational 
safety. 

6.4 Results

The data were first subjected to preliminary analyses. Then, principal 
component analysis (PCA), reliability analyses, bivariate and partial 
correlation analyses were conducted. 
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6.4.1 Preliminary analyses
Preliminary analyses were conducted to test whether data were missing 
(completely) at random using Little’s MCAR test and examination of the 
percentage of missing data per item. A significant outcome was found 
for Little’s MCAR test (χ2 = 17473,211, df = 16806, p < .001), and a closer 
examination of the data revealed that for nine items the percentage of missing 
data exceeded the commonly excepted threshold of 5%. Although case-wise 
deletion would be the best solution in further analysis, this would lead to a 
unacceptable amount of data to be excluded (Field, 2009). The decision was 
therefore made to continue with the analyses using pair-wise deletion. 

6.4.2 Scale construction
A PCA was conducted on the 110 safety communication items with orthogonal 
rotation (varimax). Varimax rotation was used as we expected that potential 
factors underlying safety communication would be related. The Kaiser-
Meyer-Olkin measure verified the sampling adequacy for the analysis, KMO 
= .885, which classifies as ‘great’ (Hutcheson & Sofroniou, 1999, as cited in 
Field, 2009). The diagonals of the anti-image correlation matrix were all 
greater then .50, which is above the acceptable limit (Field, 2009). Bartlett’s 
test of sphericity χ2 (5995) = 17050,861, p < .001, indicated that correlations 
between items were sufficiently large for PCA. Lastly, the communalities 
were all above .56, further confirming that each item shared some common 
variance with other items and that the sample size was sufficiently large for 
principal component analysis (MacCallum, Widaman, Zhang, & Hong, 1999). 
Considering these outcomes, it was deemed appropriate to continue with the 
analysis.

An initial analysis was run to obtain eigenvalues for each component in 
the data. 24 components had eigenvalues over Kaiser’s criterion of 1 and 
combined these components explained a large percentage (71.5%) of the 
variance. The scree plot was slightly ambiguous due to the high number of 
potential components and showed inflexions that would justify retaining 4, 7, 
11 and 13 components. Taking into account the theoretical substantiation, the 
large sample size, the scree plot and Kaiser’s criterion, the decision was made 
to retain 13 components, which together explained over two-thirds (68.9%) of 
the variance after rotation. Following Stevens’ (2002, as cited in Field, 2009) 
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Table 6.2
Summary of principal component analysis results, indicating extracted factors, 
corresponding items, factor loadings after rotation for each item, percentage of 
variance accounted for by each factor, and reliability estimates (Cronbach’s α).

Factor 1: Message (11.2%, Cronbach’s α = .91)
M1 I find the design of the communication about occupational safety pretty .76

M2 The communication about occupational safety matches my own use of 
language well .74

M3 I find the design of the communication about occupational safety good .73
M4 The information about occupational safety is consistent .69

M5 The various messages about occupational safety match well with one 
another .66

M6 I find the information about occupational safety to be clear .63
M7 The quality of the communication means used is good .62
M8 The right tone is used in the communication about occupational safety .60

M9 I find the tone that is used to communicate about occupational safety 
pleasant .56

M10 Some of the information about occupational safety is not up-to-date .42

recommendations, a total of 56 items were eliminated because they failed 
to have a primary factor loading of .40 or above on a factor (8 items), loaded 
strongly (> .40) on multiple factors (36 items), were the only item loading 
on a factor (4 items), or were removed based on the content of the item (8 
items). In the final structure, one item loaded strongly on two factors (above 
.40) but was retained as the difference between the factor loadings was large 
than .20. Table 6.2 shows the resulting factors, corresponding items, factor 
loadings after rotation, percentage of variance accounted for by each factor, 
and reliability estimates (Cronbach’s α). As the thirteenth factor (labelled 
formality) did not meet the general accepted standard of Cronbach’s α .70, the 
factor was excluded from further analyses. 
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Factor 2: Vertical communication (7.2%, Cronbach’s α = .84)

VC1 Within our organisation it is better to stay silent about unsafe 
situations, else you will get in trouble .77

VC2 I'd rather not talk about unsafe situations and incidents because it will 
result in negative consequences .75

VC3 It is difficult to talk about occupational safety with my supervisor(s) .67

VC4 I am dissatisfied with the way my supervisor(s) address occupational 
safety topics with me .57

VC5 If employees contribute something about occupational safety they do 
not act on it .54

VC6 Supervisors do not care about occupational safety .50

Factor 3: Sender credibility (6.1%, Cronbach’s α =.89)
SC1 I trust the sender of communication about occupational safety .76

SC2 The sender of communication about occupational safety has sufficient 
knowledge and experience .72

SC3 The sender of communication about occupational safety is trustworthy .70
SC4 I find the sender of communication about occupational safety unreliable .66

SC5 I find the sender of communication about occupational safety 
unprofessional .57

Factor 4: Reach (5.5%, Cronbach’s α =.81)
R1 Not everyone receives the information about occupational safety .74

R2 Sometimes I do not receive certain information about occupational 
safety .71

R3 There is too little communication about occupational safety .65
R4 I am insufficiently aware of where I can find which information .62

Factor 5: Exemplary behaviours (5.4%, Cronbach’s α =.91)

EB1 Supervisors wear the correct PPE (Personal Protective Equipment) 
themselves .88

EB2 Supervisors follow safety regulations .85

EB3 In general, managers give a good example concerning occupational 
safety .80

Table 6.2 (continuation)
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Factor 6: Timing (5.0%, Cronbach’s α =.76)

TI1
There is a good balance between the quantity of information about 
occupational safety that I receive via my colleagues and that I hear via 
my supervisor(s)

.70

TI2 I receive the information about occupational safety when I need it .66
TI3 Communication about occupational safety occurs at the right moments .64

TI4 I am brought up to speed about changes in the area of occupational 
safety .50

Factor 7: Match with practice (4.9%, Cronbach’s α =.78)

MP1 The information about occupational safety that I receive is relevant for 
my function .78

MP2 I receive information about occupational safety that is unnecessary for 
my job .75

MP3 The information about occupational safety matches with my work 
activities .71

MP4 I receive information about occupational safety that is not useful to me .50

Factor 8: Tone (4.7%, Cronbach’s α =.75)
TO1 I find the communication about occupational safety boring .70
TO2 Concerning occupational safety, the tone if often too negative .58

TO3 I find that communication about occupational safety is done in a 
childish way .57

TO4 I find the tone used in the communication about occupational safety 
patronising .56

Factor 9: Feedback (4.2%, Cronbach’s α = .81)

FB1 Within our organisation it is common to provide feedback about 
occupational safety .74

FB2 Within our organisation it is easy to give feedback about occupational 
safety .66

FB3 Within our organisation it is normal to talk about unsafe situation and 
safety incidents .62

Table 6.2 (continuation)
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Table 6.2 (continuation)

Factor 10: Dissemination failures (4.1%, Cronbach’s α = .74)

DF1 Sometimes the communication about safety does not happen according 
to plan .71

DF2 Sometimes I hear about safety-related matters too late .63

DF3 The information about occupational safety is not available at the times 
that I need it .58

DF4 Oftentimes I am not informed about the latest changes concerning 
occupational safety within our organisation .48

Factor 11: Communication channels (3.9%, Cronbach’s α = .72)

CC1 Our organisation uses communication channels that I do not use to 
communicate about occupational safety .74

CC2 Our organisation uses to many different communication channels to 
communicate about occupational safety .71

Factor 12: Horizontal communication (3.8%, Cronbach’s α = .71)
HC1 I can talk freely about occupational safety with my colleagues .84
HC2 It is difficult to talk about occupational safety with my colleagues .65

HC3 I am satisfied with the way my colleagues and I communicate about 
occupational safety .48

Factor 13: Formality (2.8%, Cronbach’s α = .49)

FO1 I like that I receive information about occupational safety via my 
supervisor(s) .77

FO2 I like it that I receive part of the information about occupational safety 
via direct colleagues .68



152

Table 6.3 
Reliability estimates (Cronbach’s α) for dependent variables.

Measure Source

Cronbach’s α 
coefficient

Original 
study

Current 
study

Safety knowledge Vinodkumar and Bhasi (2010) .77 .84
Safety motivation Vinodkumar and Bhasi (2010) .77 .81

Neal and Griffin (2006) .85 - .92 .76
Safety climate Hahn and Murphy (2008) .71 - .85 .77
Safety comm. 
comparison

- - .85

Reliability analyses were conducted for the scales intended to measure safety 
knowledge, safety motivation and safety climate (see Table 6.3). Based on the 
reliability analysis, one item (i.e. ‘I believe that safety can be compromised 
for increasing production’) was removed from the safety motivation scale 
developed by Vinodkumar and Bhasi (2010). Due to the higher internal 
reliability of the safety motivation measure developed by Vinodkumar and 
Bhasi compared to the one developed by Neal and Griffin, the choice was made 
to continue with the first in subsequent analyses. Based on the reliability 
analysis, one item (i.e. ‘There are no major shortcuts taken when worker 
health and safety are at stake’) was removed from the safety climate scale 
developed by Hahn and Murphy (2008). 

6.4.3 Correlation analyses
Preliminary analyses of the data revealed that regression analysis would 
not be appropriate as not all of the assumptions could be met. Therefore, 
correlation analyses were conducted using Spearman’s rho (rs) correlation 
coefficient instead of Pearson’s r. 

First, bivariate correlation analyses were conducted to assess the strength 
of the (inter)relationships between the safety communication variables and 
safety knowledge, safety motivation, safety climate and safety communication 
comparison. All variables were significantly correlated with each other, with 
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the strength of relationships ranging from small to large (Pallant, 2007). The 
means, standard deviations and correlation coefficients of the variables are 
depicted in Table 6.4.

Second, in line with the findings from literature and the resulting model from 
the meta-analysis by Christian et al. (2009), partial analyses were conducted to 
statistically control for the variance shared between the safety communication 
variables and the dependent variables. A first partial correlation analysis was 
used to explore the relationship between the safety communication variables 
and safety motivation, while controlling for the influence of safety climate (see 
Table 6.5). An inspection of the zero order correlation for safety motivation 
suggests that controlling for safety climate has a large negative effect on the 
strength of the relationships between the safety communication variables and 
safety motivation. Only the variable sender credibility correlated significantly  
(p < .05) with safety motivation when safety climate was controlled for (cf. 
Table 6.4 with Table 6.5). 

A second partial correlation analysis was used to explore the relationship 
between the safety communication variables and safety knowledge (see Table 
6.5), while controlling for the influence of both safety climate and safety 
motivation. An inspection of the zero order correlation for safety knowledge 
suggests that although controlling for safety climate and safety motivation 
has a negative effect on the strength of the relationships between the safety 
communication variables and safety motivation, this effect is smaller than it 
was for safety motivation. After controlling for the variance shared with safety 
climate and safety motivation, there were still five communication variables 
(i.e. vertical communication; reach; tone; communication channels; and 
horizontal communication) that correlated significantly with safety knowledge 
(cf. Table 6.4 with Table 6.5). 

A third partial correlation analysis was used to explore the relationship 
between the safety communication variables and safety communication 
comparison, while controlling for the influence of safety climate, safety 
motivation and safety knowledge (see Table 6.5). An inspection of the zero 
order correlation for safety communication comparison suggests that although 
controlling for safety climate, safety motivation and safety knowledge has 
a negative effect on the strength of the relationships between the safety 
communication variables and safety communication comparison, this effect 
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M
easure

M
SD

1
2

3
4

5
6

7
8

9
10

11
12

13
14

15
16

1. Safety know
ledge

3.9
.67

-

2. Safety m
otivation

4.3
.58

.58***
-

3. Safety clim
ate

4.4
.58

.64***
.49***

-

4. Com
m

unication com
parison

3.4
.75

.34***
.22***

.53***
-

5. M
essage

3.7
.68

.41***
.38***

.64***
.50***

-

6. Vertical com
m

unication
4.2

.79
.49***

.27***
.55***

.40***
.50***

-

7. Sender credibility
4.0

.78
.48***

.44***
.56***

.40***
.63***

.57***
-

8. Reach
3.6

.86
.46***

.22**
.50***

.54***
.50***

.49***
.46***

-

9. Exem
plary behaviours

3.7
.99

.30***
.23***

.50***
.30***

.49***
.46***

.50***
.29***

-

10. Tim
ing

3.7
.76

.30***
.18**

.53***
.48***

.55***
.38***

.43***
.44***

.44***
-

11. M
atch w

ith practice
3.5

.86
.35***

.34***
.39***

.35***
.42***

.38***
.48***

.40***
.31***

.38***
-

12. Tone
3.5

.84
.31***

.32***
.35***

.38***
.57***

.47***
.58***

.40***
.34***

.33***
.50***

-

13. Feedback
3.9

.83
.44***

.29***
.57***

.37***
.62***

.56***
.52***

.45***
.41***

.46***
.43***

.42***
-

14. Dissem
ination failures

3.5
.77

.30***
.15*

.43***
.47***

.49***
.52***

.44***
.47***

.45***
.49***

.29***
.38***

.41***
-

15. Com
m

unication channels
3.9

.93
.35***

.23***
.36***

.30***
.48***

.41***
.45***

.45***
.22***

.31***
.24***

.40***
.36***

.42***
-

16. H
orizontal com

m
unication

4.2
.67

.47***
.38***

.50***
.31***

.47***
.59***

.43***
.45***

.33***
.42***

.34***
.39***

.53***
.38***

.37***
-

Table 6.4
Overview

 of m
eans, standard deviations and correlations (r

s ) of com
m

unication variables and dependent variables.

* p < .05. ** p < .01. *** p < .001 (2-tailed)
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is smaller than it was for safety motivation and safety knowledge. Even after 
controlling for the variance shared with safety climate, safety motivation and 
safety knowledge, a majority of seven variables (i.e. vertical communication; 
sender credibility; reach; timing; tone; dissemination failures; and horizontal 
communication) correlated significantly with safety communication 
comparison (cf. Table 6.4 with Table 6.5).

  
6.5 Discussion

This study illustrated the process of developing a safety communication 
measurement instrument and subsequent exploration of the (inter)
relationships between the different aspects of safety communication and 
safety knowledge, safety motivation and safety climate.

6.5.1 Safety communication structure
The literature discussed in the theoretical framework and the outcomes of 
the experts rounds revealed the rather limited view on safety communication 
in existing safety communication scales, and the subsequent need to extend 
current views on safety communication. Analysis of data gathered through a 
development sample revealed a factor solution consisting of 13 factors that 
together explained over two-thirds (68.9%) of the variance. 

The strongest factor was Message, which is reflective of employee evaluations 
of aspects of the content and design of safety-related communication. Related 
to Message are the factors Tone, which is reflective of the extent to which 
employees dislike the (tone in) communication about occupational, and 
Match with practice, which reflects the extent to which employees perceive 
the information about occupational safety to be relevant for their job. The 
second strongest factor was Vertical communication, reflecting the perceived 
openness and ease to which employees feel they can talk about occupational 
safety with their supervisor(s). Related factors are Horizontal communication, 
reflecting the extent to which employees are satisfied with their interactions 
with colleagues, and Feedback, reflecting the perceived commonness and 
ease within the organisation to provide feedback about occupational safety. 
The third strongest factor was Sender credibility, which is reflective of the 
extent to which people think the sender of safety-related communication to 
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be credible. Related to Sender credibility is the factor Exemplary behaviours, 
reflecting the extent to which supervisors and managers set a good example 
when it comes to occupational safety. The fourth strongest factor was Reach, 
which reflects the extent to which people in the organisation have access to 
safety-related information. Related factors include the correct Timing of safety 
related communication, Dissemination failures, which reflects the extent to 
which safety-related communication is executed according to plan, and the 
factor Communication channels, which is reflective of the extent to which the 
organisation uses the correct channels to communicate about occupational 
safety. The last factor was Formality, which reflected the extent to which 
people were content with the formal and informal modes to communicate 
about safety within the organisation. However, this factor failed to show good 
internal reliability and was therefore excluded from subsequent analyses. 

The factors from the principal component analysis show overlap with the 
topics discussed in the theoretical framework and those contributed by the 
experts (cf. Table 6.1 with Table 6.2), although they are not a one-to-one 
match. Especially the factors Message, Reach and Tone seem to be reflective of 
multiple topics, whereas topics such as Evaluations & follow-up on feedback 
and Actuality of information appear not to be represented. Future research 
should further validate the factor structure found here, and examine the extent 
to which it is representative for an overall evaluation of safety communications 
within organisations. 

6.5.2 Relationships with other safety variables
The safety communication factors that resulted from the PCA were further 
examined by exploring the strength of their relationships with safety 
knowledge, safety motivation, safety climate and safety communication 
comparison. The results of the bivariate correlation analyses illustrate that 
all safety communication variables significantly and positively correlate with 
each other, as well as with safety knowledge, safety motivation, safety climate 
and safety communication comparison. 

The results of the partial correlation analyses demonstrated that controlling 
for the variance shared with safety climate negatively impacted the 
relationships between the safety communication variables and safety 
motivation, with only sender credibility correlating significantly with 
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safety motivation. The importance of the credibility of the sender seems 
in line with findings from previous research on the importance of sender 
evaluations for the acceptance of risk communication (Conchie & Burns, 
2009; Frewer & Miles 2003; Luria, 2010). The partial correlation analyses 
assessing the relationships between the safety communication variables and 
safety knowledge while controlling for safety climate and safety motivation 
demonstrated that the relationships were more robust. Five variables (i.e. 
vertical communication; reach; tone; communication channels; and horizontal 
communication) still correlated significantly with safety knowledge when 
safety climate and safety motivation were controlled for. While the importance 
of vertical communication, reach, and horizontal communication were 
addressed in previous research (e.g., Ciguralov et al., 2010; DeJoy et al., 2004; 
Ghosh, 2014; Hofmann & Stetzer, 1998; Michael et al., 2006; Nöhammer et 
al., 2010; Vinodkumar & Bhasi, 2010; Zohar, 2002) and are to be of expected 
importance for the dissemination of safety information, the importance of tone 
might be more unexpected. Looking at the corresponding items, the results 
seem to indicate that the tone in safety communication should be positive, and 
avoid addressing employees in a childish or patronising way.  

In sum, these findings seem to confirm previous conceptualisations of safety 
communication as part of safety climate (e.g., Cheyne et al., 1998; Neal et 
al., 2000). Although the safety communication variables and safety climate 
share a fair amount of variance, the findings demonstrate the added value of a 
separate evaluation of the various safety communication variables compared 
to a more general safety climate measure, especially since communication 
is one of the more practical points that organisations can address in create 
safer workplaces. The developed safety communication measurement 
instrument provides practitioners with a practical instrument to assess the 
perceptions of employees regarding the safety-related communication efforts 
of their organisation, and can be used to identify points of improvement in 
contemporary safety communication approaches. 

6.5.3 Limitations
Although the current study has contributed to current understandings of 
safety communication, there are several limitations that need to be addressed. 
First, a large part of the data had to be removed due to either non-completion 
or a large percentage of missing data. Based on the place of the missing 
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data (latter part of the questionnaire) and comments left by participants 
in the comment box, the high rate of non-completion can be attributed to 
a combination of the length of questionnaire and the similarity between 
items. Second, as several assumptions regarding normality and missing data 
could not be met, the generalisability of these results has its limitations. 
However, considering that employees from four different organisations 
participated, the results were rather unambiguous. Third, the data used in 
this study was collected among employees in Dutch organisations, limiting the 
generalisability of the findings to organisations in or from (culturally) different 
countries. 

6.5.4 Future research
As two components extracted through the principal component analysis 
consisted of only two items (i.e. communication channels and formality), 
future research should further operationalise these factors to meet statistical 
standards. For formality we recommend splitting the component into two 
variables; informal communication and formal communication. In line with 
the descriptions by Alsamadani et al. (2013b) these two variables should more 
clearly reflect unscheduled and scheduled forms of communication.

In order to allow researchers to use, validate and further develop the safety 
communication measurement instrument developed in this study the original 
items are provided in the appendix. In addition to the original (Dutch) 
items, we also provide an English version of the items to allow for use and 
validation outside of the Netherlands. The Dutch items were translated 
using forward-backward translation with two native English translators that 
are fluent in Dutch language. Their individual forward translations were 
combined and compared, followed by a backward translation by a third 
translator. This backward translation was then compared to the original 
Dutch version, resulting in 10 inconsistencies (7.5%), of which two were 
attributed to mistakes in the backward translation, three inconsistencies 
could not be translated to English in another way, and five inconsistencies led 
to adjustments in the English version of the questionnaire. Both the original 
Dutch and translated English items are provided at the end of this dissertation 
(see Appendix A).
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6.6 Conclusion

Through the development of a quantitative measure of safety communication 
this article contributed to a more comprehensive understanding of the safety 
communication concept. The results provide researchers with new insights 
concerning the underlying structure of safety communication and its relations 
with safety climate, safety motivation and safety knowledge. The final 54-
item instrument provides practitioners with a practical instrument to assess 
employee perceptions of safety communication within their organisation and 
identify potential points for improvement in current (safety) communication 
efforts. 
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Chapter 7

General discussion



164

7.1 General discussion

Confronted with the sheer number of (fatal) accidents and the immense 
impact of occupational incidents, accidents and injuries, the aim in this 
dissertation was to increase current scientific understandings of occupational 
safety and ultimately help practitioners to create safer work environments. 
Considering the different approaches and the wide variety of studied factors 
the first objective was to create a thorough overview of the current status 
of occupational safety research. Therefore, this dissertation started with a 
systematic review of occupational safety literature in order to answer the 
question:

RQ 1: What is the current status of occupational safety 
research with regard to determinants of safety outcomes 
and performance?

Considering the importance of communication for safe work environments, 
the following overall research question was formulated:

RQ 2: What is the role of communication in occupational 
safety?

7.2 Main findings

Chapter 2 describes a systematic review of the literature on occupational 
safety research between 1980 and 2016 conducted in the construction, 
warehouse, manufacturing, and (offshore) petrochemical sectors. In order 
to provide insights in the current status of occupational safety research, 
studied variables and their underlying relationships were extracted and 
grouped. The resulting overview provides several insights. First, the majority 
of occupational safety research has focussed on studying the influence of a 
wide variety of factors (e.g., factors related to workplace characteristics & 
circumstances, climate & culture, and employee characteristics) in relation 
to the outcome variables negative safety outcomes (i.e., incidents, accidents, 
and injuries) and performance (i.e., organisational and safety-related 
performance). Second, in studying negative safety outcomes and performance, 
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most research has focused on factors related to management & colleagues, 
followed by work(place) characteristics & circumstances, and employee 
demographics. Lastly, the majority of studied relationships between the 
various independent factors and negative safety outcomes and performance 
lacked unequivocal outcomes. Consensus (set at a two-thirds majority) was 
only found for less than 7 percent of the variables related to negative safety 
outcomes and less than 11 percent of the variables related to performance, 
while the remaining relationships are either subject to debate or appear to 
be understudied. From the different dependent variable clusters, the cluster 
of management & colleagues emerged as an interesting avenue for further 
research. Not only does it comprise variables that can be influenced by people 
within organisations, it also comprises variables that are used by managers 
and supervisors to manage occupational safety within organisations. In order 
to explore the role of occupational safety in supervisors’ work, and their 
attitudes and perceptions regarding various safety management instruments a 
qualitative study was conducted.

Chapter 3 describes a qualitative study of supervisors’ perceptions, 
attitudes, and beliefs towards (the management of) occupational safety. 
Hereby it expands on the findings from Chapter 2, and particularly on the 
findings in the management & colleagues cluster. The outcomes of the semi-
structured interviews illustrate the complex role that occupational safety 
plays in supervisors’ work. First, despite the important and substantial 
role of occupational safety within their work, supervisors have to balance 
occupational safety with other organisational and managerial objectives. 
Second, the results bring differences between both managerial levels and 
individual supervisors to light with regard to their safety beliefs. While most 
supervisors’ believed the motivation for safety within the organisation to 
be intrinsic and sincere, others doubted this. Almost all supervisors agreed 
that every individual has a share in the responsibility for occupational safety 
within the organisation, although half of the supervisors distinguished 
between an overall responsibility and a final responsibility that they attributed 
to those higher in the hierarchy of the organisation. Concerning occupational 
accidents, none of the supervisors believed that all accidents could be 
prevented, and additionally they thought accidents to be mostly caused by 
unconscious actions. Furthermore, the majority of supervisors did not think 
all incidents were reported. Lastly, the results illustrate that supervisors’ 
attitudes influence their willingness to use and the perceived efficacy of safety 
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management instruments. From the various safety management instruments, 
communication emerges as an important element for both occupational 
safety and other safety management instruments. Given the finding that 
supervisors differ in their beliefs regarding the motivation for occupational 
safety within the organisation and their beliefs that most accidents occurred 
due to unconscious actions, more research is needed. In order to better 
understand the place of safety in supervisors’ work, and explore the different 
rationales for safety-related thinking, decisions and behaviours, a second 
qualitative study was conducted, applying a new perspective to the interview 
data that discussed potential conflicting demands between safety and other 
organisational demands.

Chapter 4 describes the application of an institutional logics perspective to 
qualitative data gathered among managers. It aims to uncover, illustrate, and 
explain different rationales underlying safety-related thinking, decisions and 
behaviours. The results illustrate that an institutional logics perspective can 
be effectively applied to occupational safety. First, applying an institutional 
logics perspective uncovered the logics of the market, profession, and 
corporation in supervisors’ safety-related thinking, decisions, and behaviours. 
Second, the institutional logics perspective also revealed examples of logic 
multiplicity between the logics of the market, profession, and corporation, 
uncovering the underlying causes of safety-related conflicts. Additionally, 
different solutions from managers in response to the encountered complexity 
emerged. The demonstrated applicability of the institutional logics framework 
to occupational safety provides researchers and practitioners with a (new) 
discourse that allows them to better understand seemingly irrational or 
unconscious safety-related thinking, decisions and behaviours. While 
these empirical studies both contributed to current understandings of the 
(perceived) importance and value of occupational safety for managers 
and supervisors, managers and supervisors are not the ones at risk in a 
typical organisation. In order to better enable supervisors and managers to 
manage occupational safety and increase the safety of employees, a better 
understanding is needed of how employees can be reached, motivated and 
enabled to work safely. 

Chapter 5 describes a quantitative study of different levels of ability and 
motivation and their relationship with safety climate and safety performance. 
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While the importance of safety motivation and safety knowledge for 
occupational safety has been long recognised, they have always been 
conceptualised as unidimensional concepts. A questionnaire study was 
conducted among employees of a logistics warehouse, measuring their 
motivation and ability on three different levels (i.e. personal, social, and 
external), and their scores on safety climate and safety performance. First, 
the results confirmed the relationship between safety climate and safety 
performance. Second, the results demonstrated that a two-dimensional (i.e. 
personal level and external level) understanding of motivation and ability 
increased the predictive value of these variables. Third, of the explored sub 
levels of motivation and ability, personal motivation and external ability 
proved most relevant for creating a good safety climate and good safety 
performance. These result stress the importance of motivational elements 
and management commitment in (the design of) safety instructions. In line 
with the importance of communication for occupational safety as indicated in 
Chapter 2, Chapter 3, and Chapter 4, the results illustrate that a broader view 
on, and better understanding of communication and its underlying elements 
may help improve levels of occupational safety. 

Chapter 6 describes the development of a safety communication 
measurement instrument. While the results from the preceding chapters 
illustrated the (perceived) importance and effectiveness of communication for 
occupational safety, current measurement scales of safety communication hold 
a rather narrow and unilateral view on communication. In order to advance 
contemporary understandings of safety communication, a comprehensive 
safety communication measurement instrument was developed. Based 
on the combined input from literature, existing measures and qualitative 
input from experts, 22 safety communication-related topics were identified. 
These topics served as a starting point for the creation of an initial item 
pool. After pre-testing the initial item pool among blue collar workers (N = 
15), the items were provided to a development sample (N = 252) from four 
different organisations in the form of a questionnaire. Principal component 
analysis revealed a 13 factor structure underlying safety communication, 
of which 12 factors showed good internal consistency. These factors were 
reflective of employee evaluations of the message, vertical communication, 
sender credibility, reach, exemplary behaviour, timing, match with practice, 
tone, feedback, dissemination failures, communication channels and horizontal 
communication. The subsequent bivariate and partial correlation analyses 
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revealed that the safety communication variables shared fair amounts of 
variance with safety climate, which is line with previous conceptualisations 
of safety communication as part of safety climate. However, even when the 
variance shared with safety climate was controlled for, sender credibility 
correlated significantly with safety motivation. Furthermore, after controlling 
for the variance shared with both safety climate and safety motivation, 
vertical communication, reach, tone, communication channels and horizontal 
communication still significantly correlated with safety knowledge. In sum, the 
developed instrument adds to a more comprehensive understandings of safety 
communication and provides researchers and practitioners with a practical 
instrument to assess employee perceptions of safety communication within 
organisations. 

7.3 Theoretical implications

Based on the outcomes of the studies described in the individual chapters, 
several overarching conclusions can be made regarding safety in the work 
context and the role of communication. 

First, occupational safety is subject to the dynamics of the organisation and 
influences from field the organisation operates in. Aside from a wide variety of 
internal and external factors that can influence safety performance and safety 
outcomes (Chapter 2), occupational safety is just one of the many objectives 
for managers, supervisors and even employees within organisations. As 
such it has to compete with other work objectives (e.g., production) for time 
and resources (Chapter 3), and is subject to the organisational priority for 
occupational safety at a given time. Additionally, employees’ safety-related 
thinking, decisions and behaviour are continuously influenced by actors from 
both within and outside of the organisation. Confronted with multiple and 
divergent prescriptions for action coming from the professional, corporation 
and market logic, employees continuously have to balance the varying 
interests with occupational safety (Chapter 4). These outcomes give rise to 
concern regarding the (perceived) importance and place of occupational 
safety within organisations. The (perceived) priority of occupational safety 
might be influenced by ambiguity on who is responsible for occupational 
safety within the organisation and beliefs regarding the preventability of 
accidents (Chapter 3). Such perceptions and beliefs might adversely affect 
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employees’ perceived need to act upon safety issues. In addition to balancing 
occupational safety with other managerial objectives, some supervisors also 
indicated that they doubted whether the motivation of the organisation for 
occupational safety was intrinsic (Chapter 3). This notion is strengthened by 
the presence of the market logic in safety conflicts (Chapter 4), and findings 
by previous researchers who found strategic and financial considerations 
influential of approaches and actions towards occupational safety (e.g., O’Neill 
et al., 2016; Podgórski, 2000; Swuste et al., 2014). These findings create the 
need for future research to continuously monitor the position and (perceived) 
importance of occupational safety throughout organisations. Additionally, in 
studying occupational safety, future researchers should take the influence of 
the dynamic organisational environment into account. 

Second, occupational safety is a very complex and broad issue. The general 
introduction (Chapter 1) and the outcomes of the systematic review (Chapter 
2) illustrated the limited success with which researcher and practitioners 
have used a wide variety of approaches and variables to improve occupational 
safety. In addition to the wide variety of different possibilities and approaches 
the results from the systematic review (Chapter 2) also illustrate the extensive 
levels of ambiguity found concerning the effectivity for the vast majority 
of studied factors. Considering the uncertainty that exists regarding the 
effectivity of both approaches and specific factors, it is understandable that 
both academics and practitioners struggle with improving workplace safety. 
This even gets further complicated by the different levels at which important 
factors such as motivation and ability might work and should be addressed 
(Chapter 5). However, even when the effectivity of a specific factor has been 
demonstrated in numerous scientific studies, the dynamics of the organisation 
and personal perceptions, beliefs and attitudes might hinder efforts to improve 
occupational safety (Chapter 3). Organisational members might lack the time 
or resources to do justice to the safety objective as it has to compete with 
other organisational objectives (Chapter 3). Furthermore, employee beliefs 
regarding the preventability of and reasons for safety incidents may negatively 
influence the perceived necessity to act (Chapter 3). Moreover, the different 
and (sometimes) contradictory prescriptions for action can negatively 
influence safety-related thinking, decisions, and behaviours of organisational 
members (Chapter 4). These results demonstrate that seemingly irrational 
actions leading to safety incidents can have underlying rationales that make 
perfect sense at the given time and place to those involved. 
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Third, safety communication is an important factor for improving occupational 
safety. The outcomes of the systematic literature review (Chapter 2) illustrated 
that the vast majority of research on the relationship between (safety) 
communication and occupational safety underlined the positive influence 
of (safety) communication on performance (28 out of 35 relationships), 
although the (more direct) relationship with negative safety outcomes was 
less clear (8 out of 16 relationships). Furthermore, safety communication 
was perceived as one of the most promising safety management instruments 
by supervisors (Chapter 3), further underlining its potential for improving 
occupational safety. Not only did the supervisors view safety communication 
as an important factor on its own, they also emphasised its importance 
for other safety management instruments such as inspections, accident 
registration and accident analysis (Chapter 3). Despite its importance, a clear 
and common agreed upon conceptualisation of how safety communication 
relates to other safety variables (e.g., safety climate, safety performance) 
is lacking. This is potentially problematic given the increasing importance 
of safety communication for occupational safety and organisations due to 
societal and organisational changes that are taking place (e.g., globalisation 
and flexibilisation of the labour market). In order to make maximum 
use of communication to improve occupational safety, current views on 
safety communication should be broadened. In addition to the (perceived) 
importance of communication for occupational safety (Chapter 2, Chapter 
3), communication proved vital in uncovering the different, and sometimes 
conflicting, rationales for safety-related thinking, decisions, and behaviours 
(Chapter 4). Furthermore, the results from Chapter 6 illustrate that the focus 
on supervisor-subordinate communication in existing safety communication 
measurement scales are too narrow and that a more comprehensive view on 
safety communication could benefit the creation of safer workplaces. 

7.4 Practical implications

The outcomes brought forward by the different studies in this dissertation 
have several implications for practice. In order to effectively address the 
complexity of occupational safety, which is illustrated on different levels, there 
is a need for an integrated approach.
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First, as occupational safety is illustrated to be subject to the dynamics of 
the organisation, practitioners should address workplace safety through 
a comprehensive approach that addresses both technical aspects and 
requirements, as well as cognitive, behavioural, social and organisational 
aspects (e.g., Daniellou et al., 2011; O’Dea & Flin, 2001; Törner & Pousette, 
2009; Wachter & Yorio, 2014). In addition to such a comprehensive approach, 
safety practitioners and managers should assure that the approach in their 
organisation is also coherent towards the safety objective. This implies that all 
organisational actors should be on the same page regarding the importance 
of occupational safety in relation to other organisational objectives and that 
organisational members should be provided with the means (e.g., time, money, 
authority) to maintain and improve occupational safety. Furthermore, top and 
higher management should strive for a high degree of compatibility between 
the prescriptions from the different institutional logics in order to minimise 
the adverse effects on safety of conflicting prescriptions for action. They can 
do so by assessing the different logics at play within their organisation, and 
subsequently clarify the position of safety in relation to these logics. 

Second, to account for the influences from beyond the boundaries of the 
organisation itself, practitioners should attune the approaches within their 
organisation with other parties involved, including governmental agencies, 
clients and (sub)contractors. This way, the differences between organisational 
approaches to occupational safety can be minimised which is especially of 
importance considering the looser labour market and widespread use of 
freelancers and (sub)contractors. Additionally, adverse influences of the 
market (i.e. self-interested focus on increasing efficiency and profits) can 
be minimised. Governmental agencies should stimulate a comprehensive 
approach to occupational safety within organisations. They could do so 
by stimulating organisations to look beyond the technical requirements of 
the work environment, and underline the importance and the influence of 
cognitive, behavioural, social and organisational aspects of safety. 

Third, in order to successfully improve occupational safety, practitioners are 
recommended to conduct a thorough analysis before implementing safety 
policies, interventions or safety management instruments. As the outcomes 
of the systematic literature review (Chapter 2) illustrate the lack of consensus 
regarding the effectiveness of a majority of factors in addressing safety 
outcomes and safety performance, practitioners should not trust blindly on 
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the findings from a singular study. Such an approach could lead to unwanted 
or even problematic outcomes. Furthermore, even when the effectivity of 
a specific factor has been demonstrated in numerous scientific studies, 
practitioners are advised to take the perceptions and beliefs of employees 
into account (Chapter 3). When employees are unwilling to adopt and uphold 
safety policies, interventions or safety management instruments the chances 
of success are limited. 

Lastly, the outcomes of the different studies presented here provide 
several directions for a more effective use of communication as a means 
to improve occupational safety. From the assessment of different levels 
of motivation and ability (Chapter 5) it follows that safety instructions 
should focus on a personal level of motivation and an external level of 
ability. Based on the outcomes of the safety communication measurement 
development, practitioners are recommended to pay attention to sender 
credibility in relation to safety motivation. To foster safety knowledge among 
their employees, practitioners are recommended to align their vertical 
communication, the tone used in their communications, and communication 
channels with the wants and needs of their employees, as well as assuring that 
safety communication reaches everyone within the organisation. Lastly, they 
should encourage open communication among co-workers in order to improve 
horizontal communication. Lastly, in order to come to an effective use of 
communication, practitioners should critically review current communication 
efforts within their organisation and compare them with the wants and needs 
of their target audiences. In doing so, they can identify (potential) barriers that 
prevent them from reaching employees. 

7.5 Limitations & future research

Aside from the limitations per study as mentioned and discussed in the 
various chapters, there are some overall limitations of the research reported in 
this dissertation. 

First, while the general introduction (Chapter 1) and the systematic review 
of literature (Chapter 2) uncovered a wide variety of factors and approaches 
that can be used to address occupational safety, most of this dissertation 
deliberately focussed on a subset of these factors. The different studies in this 
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dissertation focused on factors that organisational actors could influence. 
These factors were mainly those associated with management & colleagues 
(see Table 2.5, p. 43). As a result, other factors were left out of consideration, 
despite their expected influence on occupational safety (Chapter 2). Future 
research should there for further study the influence and usability of the 
variables from the other clusters brought forward in the systematic literature 
review (Chapter 2). Potentially interesting areas include work characteristics 
(e.g., the importance of task clarity, finding the most optimal patterns for shift 
work, and the influence of different contract types), employee demographics 
(e.g., the influences of age, tenure / work experience, and work-life balance), 
and the influence of external factors (e.g., law & legislation, and client 
involvement). In studying these areas and factors, researchers are encouraged 
to take the influences of the dynamics of the organisation into consideration. 

Second, although most of the participants in the studies described in this 
dissertation were employed at internationally operating organisations, these 
organisations all originated from Western countries (Chapters 3, 4, 5, and 6). 
And although previous research on the influence of culture on occupational 
safety has not been conclusive (cf. Guldenmund, Cleal, & Mearns, 2013; Lu, Lai, 
Venus Lun, & Cheng, 2012; Mearns & Yule, 2009; Starren, Hornikx, & Luijters, 
2013; Strauch, 2010) future research should validate the findings presented 
in this dissertation in different industries, organisational fields, and cultural 
contexts. In order to facilitate and encourage future researchers, the original 
(Dutch) items from the safety communication measurement scale (Chapter 6) 
have been translated to English using a forward-backward translation process. 
Both versions of the items are provided in the appendix (see Appendix B).

Third, the empirical studies described in this dissertation are all based on self-
reports (Chapters 3, 4, 5 & 6). Despite the wide-spread use of self-reported 
measures as an indication of actual attitudes and behaviours, self-reported 
measures (especially sensitive topics) can be susceptible for self-deception 
and impression management (Chan, 2010). Future research should therefore 
validate the findings from the studies presented here using alternative 
measurements such as observations and incident reports. Additionally, in 
order to assess the validity of previously conducted safety research based 
on self-reported data in general, researchers should assess the validity of 
self-reported measures of safety performance for actual safety performance. 
One way this could be done is through a longitudinal study where repeated 
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measures of self-reported safety performance are coupled with observations 
or incidents reports. Such a study would both help future researchers as well 
as assess the quality of previous research findings.

In addition to these limitations and corresponding directions for future 
research, the findings from the studies presented in this dissertation provide 
several other directions for future research. First, future research should 
study occupational safety in relation to the dynamics of the organisation. 
The demonstrated influences on safety-related thinking, decisions and 
behaviours (Chapter 3, Chapter 4) illustrate the importance of a more 
comprehensive approach to occupational safety. By taking the various internal 
and external influences into account in studying occupational safety, current 
understandings of occupational safety could be further improved. Second, 
future research should further study the role and potential of communication 
in the improvement of occupational safety. While the outcomes of this 
dissertation already illustrated the (perceived) importance of communication 
for occupational safety and revealed the rather narrow view on safety 
communication in existing measurement scales, future research should focus 
on the development of ‘best practices’ concerning communication policies and 
interventions. Such policies should focus on the added value of motivational 
aspects (Chapter 5), and the use of communication for increasing safety 
knowledge (Chapter 6). Lastly, future research should explore if and how 
occupational safety could be improved by addressing associations and choice 
on subconscious levels, for example through the use of priming, framing or 
nudging. Priming is used to refer to a process in which sensory input (e.g., 
words or images) is used to activate specific mental constructs or schemas, 
which in turn affect thought processes, actions and behaviours (Hoekstra & 
Wegman, 2011). Previous research on priming has demonstrated that it can 
be effectively used to affect risk preferences (Erb, Bioy, & Hilton, 2002), and 
pro-environmental behaviours (Tate, Stewart, & Daly, 2014). Framing refers 
to the process ‘by which people develop a particular conceptualization of an 
issue or reorient their thinking about an issue’ (Chong & Druckman, 2007, p. 
104). Previous research has demonstrated the impact of framing on safety-
related rule violations (Von der Heyde, Brandhorst, & Kluge, 2015), and on 
decision-making regarding health behaviours (Bartels, Kelly, & Rothman, 
2010). Lastly, nudging aims to influence people’s choices and alter their 
behaviour by adapting aspects of the choice architecture, without forbidding 
or making it impossible to do otherwise (for more information see Thaler & 
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Sunstein, 2008). Nudges have been proposed already by others (e.g., Lindhout 
& Reniers, 2017) to improve occupational safety and has been proved effective 
in increasing rule compliance among farmers (Peth, Mußhof, Funke, & 
Hirschauer, 2018), and helping people to make securer decisions in connecting 
to wireless networks (Turland, Coventry, Jeske, Briggs, & Van Moorsel, 2015). 

7.6 Conclusion

Confronted with the enormous impact of incidents, accidents and injuries 
on employees, friends, family, colleagues, organisations and society, 
this dissertation aims to contribute to current scientific understanding 
of occupational safety to improve safety in the work context. An initial 
exploration of the occupational safety field led to the first research question in 
this dissertation:

RQ1: What is the current status of occupational safety 
research with regard to determinants of safety outcomes 
and performance?

The outcomes of the different studies in this dissertation illustrate that 
occupational safety is subject to the dynamics of the organisational 
environment, and that occupational safety covers a wide variety of different 
factors making it a complex issue that should be addressed through a 
comprehensive approach. Considering the importance of communication for 
the organisation and coordination of work, the central research question in 
this dissertation is:
 

RQ2: What is the role of communication in occupational 
safety?

The outcomes demonstrate that safety communication is one of the most 
promising management instruments for improving occupational safety within 
organisations. Not only did previous studies demonstrate its effectiveness 
(Chapter 2), managers also perceived communication to be of importance for 
other safety management instruments, including inspections and accident 
analysis (Chapter 3). Furthermore, communication proved vital for uncovering 
different and conflicting rationales for safety-related thinking, decisions, and 
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behaviours (Chapter 4). Lastly, the results reveal that safety communication 
comprises more than supervisor-subordinate communication and is construed 
of a variety of aspects, which have strong relationships with safety climate, and 
–to a lesser extent– with safety motivation and safety knowledge (Chapter 6).
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Appendix B
Dutch and English items from Chapter 6

Message 

1
EN

I find the design of the communication about occupational safety 
pretty

NL Ik vind de communicatie over veiligheid mooi vormgegeven

2
EN

The communication about occupational safety matches my own use of 
language well

NL
De communicatie over veiligheid sluit goed aan bij mijn eigen 
taalgebruik

3
EN I find the design of the communication about occupational safety good
NL Ik vind het design van de communicatie over veiligheid goed

4
EN The information about occupational safety is consistent
NL De informatie over veiligheid is consistent

5
EN

The various messages about occupational safety match well with one 
another

NL De verschillende berichten over veiligheid passen goed bij elkaar

6
EN I find the information about occupational safety to be clear
NL Ik vind de informatie over veiligheid duidelijk

7
EN The quality of the communication means used is good
NL Ik vind de kwaliteit van de gebruikte communicatiemiddelen goed

8
EN The right tone is used in the communication about occupational safety
NL In de communicatie over veiligheid wordt de juiste toon gebruikt

9
EN

I find the tone that is used to communicate about occupational safety 
pleasant

NL Ik vind de toon waarop gecommuniceerd wordt over veiligheid prettig

10
EN Some of the information about occupational safety is not up-to-date

r
NL Sommige informatie over veiligheid is verouderd

Note: r = recoded item



231

Vertical communication

1
EN

Within our organisation it is better to stay silent about unsafe 
situations, else you will get in trouble

r
NL

In onze organisatie kun je beter zwijgen over onveilige situaties, anders 
krijg je zelf problemen

2
EN

I'd rather not talk about unsafe situations and incidents because it will 
result in negative consequences

r
NL

Ik praat liever niet over onveilige situaties en incidenten omdat ik daar 
op afgerekend kan worden

3
EN It is difficult to talk about occupational safety with my supervisor(s)

r
NL Het is lastig om met mijn leidinggevende(n) over veiligheid te praten

4
EN

I am dissatisfied with the way my supervisor(s) address occupational 
safety topics with me

r
NL

Ik ben ontevreden met de manier waarop ik word aangesproken op 
veiligheid door mijn leidinggevende(n)

5
EN

The various messages about occupational safety match well with one 
another

r
NL

Als het personeel iets inbrengt over veiligheid dan wordt daar niets mee 
gedaan

6
EN Supervisors do not care about occupational safety

r
NL Leidinggevenden geven niets om veiligheid

Note: r = recoded item
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Reach

1
EN Not everyone receives the information about occupational safety

r
NL Niet iedereen ontvangt de informatie over veiligheid

2
EN

Sometimes I do not receive certain information about occupational 
safety r

NL Soms ontvang ik bepaalde informatie over veiligheid niet

3
EN There is too little communication about occupational safety

r
NL Er wordt te weinig over veiligheid gecommuniceerd

4
EN I am insufficiently aware of where I can find which information

r
NL

Ik ben onvoldoende op de hoogte van waar ik welke informatie kan 
vinden

Sender credibility

1
EN I trust the sender of communication about occupational safety
NL Ik vertrouw de zender van de communicatie over veiligheid

2
EN

The sender of communication about occupational safety has sufficient 
knowledge and experience

NL
De zender van communicatie over veiligheid heeft voldoende kennis en 
ervaring

3
EN The sender of communication about occupational safety is trustworthy
NL De zender van communicatie over veiligheid is betrouwbaar

4
EN

I find the sender of communication about occupational safety 
unreliable r

NL Ik vind de zender van de communicatie over veiligheid niet betrouwbaar

5
EN

I find the sender of communication about occupational safety 
unprofessional r

NL Ik vind de zender van de communicatie over veiligheid niet professioneel

Note: r = recoded item

Note: r = recoded item
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Exemplary behaviours

1
EN

Supervisors wear the correct PPE (Personal Protective Equipment) 
themselves

NL
Leidinggevenden dragen zelf ook de juiste PBM (Persoonlijke 
Beschermingsmiddelen)

2
EN Supervisors follow safety regulations
NL Leidinggevenden houden zich aan de veiligheidsregels

3
EN

In general, managers give a good example concerning occupational 
safety

NL
Leidinggevenden geven over het algemeen het goede voorbeeld op het 
gebied van veiligheid

Timing

1
EN

There is a good balance between the quantity of information about 
occupational safety that I receive via my colleagues and that I hear via 
my supervisor(s)

NL
Er is een goede balans tussen de hoeveelheid informatie over veiligheid 
die ik hoor via mijn collega’s en die ik hoor via mijn leidinggevende(n)

2
EN I receive the information about occupational safety when I need it
NL Ik krijg de informatie over veiligheid wanneer ik die nodig heb

3
EN Communication about occupational safety occurs at the right moments
NL Er wordt op de juiste momenten gecommuniceerd over veiligheid

4
EN

I am brought up to speed about changes in the area of occupational 
safety

NL
Ik word op de hoogte gebracht van veranderingen op het gebied van 
veiligheid
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Tone

1
EN I find the communication about occupational safety boring

r
NL Ik vind de communicatie over veiligheid saai

2
EN Concerning occupational safety, the tone if often too negative

r
NL Als het over veiligheid gaat is de toon vaak te negatief

3
EN

I find that communication about occupational safety is done in a 
childish way

r
NL

Ik vind dat er op een kinderachtige manier wordt gecommuniceerd over 
veiligheid

4
EN

I find the tone used in the communication about occupational safety 
patronizing r

NL Ik vind de toon in de communicatie over veiligheid betuttelend

Note: r = recoded item

Match with practice

1
EN

The information about occupational safety that I receive is relevant for 
my function

NL De informatie over veiligheid die ik krijg, is relevant voor mijn functie

2
EN

I receive information about occupational safety that is unnecessary for 
my job r

NL Ik krijg informatie over veiligheid die onnodig is voor mijn werk

3
EN

The information about occupational safety matches with my work 
activities

NL De informatie over veiligheid past bij de werkzaamheden die ik doe

4
EN I receive information about occupational safety that is not useful to me

r
NL Ik krijg informatie over veiligheid waar ik niets mee kan

Note: r = recoded item
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Feedback

1
EN

Within our organisation it is common to provide feedback about 
occupational safety

NL
Het is in onze organisatie gebruikelijk om feedback te geven over 
veiligheid

2
EN

Within our organisation it is easy to give feedback about occupational 
safety

NL Het is in onze organisatie makkelijk om feedback te geven over veiligheid

3
EN

Within our organisation it is normal to talk about unsafe situation and 
safety incidents

NL
In onze organisatie is het normaal om te praten over onveilige situaties 
en incidenten

Dissemination failures

1
EN

Sometimes the communication about safety does not happen according 
to plan r

NL De communicatie over veiligheid verloopt soms niet volgens plan

2
EN Sometimes I hear about safety-related matters too late

r
NL Soms krijg ik zaken met betrekking tot veiligheid te laat te horen

3
EN

The information about occupational safety is not available at the times 
that I need it

r
NL

De informatie over veiligheid is niet beschikbaar op het moment dat ik 
die nodig heb

4
EN

Oftentimes I am not informed about the latest changes concerning 
occupational safety within our organisation

r
NL

Ik ben vaak niet op de hoogte van de laatste ontwikkelingen op het 
gebied van veiligheid binnen onze organisatie

Note: r = recoded item
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Note: The internal reliability (Cronbach’s alpha coefficient) for Formality was < .7.

Formality 

1
EN

I like that I receive information about occupational safety via my 
supervisor(s)

NL
Ik vind het goed dat ik de informatie over veiligheid hoor via mijn 
leidinggevende(n)

2
EN

I like it that I receive part of the information about occupational safety 
via direct colleagues

NL
Ik vind het prettig om een deel van de veiligheidsinformatie te horen via 
directe collega’s

Note: r = recoded item

Horizontal communication

1
EN I can talk freely about occupational safety with my colleagues
NL Ik kan met mijn collega's vrijuit praten over veiligheid

2
EN It is difficult to talk about occupational safety with my colleagues

r
NL Het is lastig om met mijn collega's over veiligheid te praten

3
EN

I am satisfied with the way my colleagues and I communicate about 
occupational safety

NL
Ik ben tevreden met de manier waarop mijn collega's en ik 
communiceren over veiligheid

Communication channels

1
EN

Our organisation uses communication channels that I do not use to 
communicate about occupational safety

r
NL

Onze organisatie communiceert over veiligheid via communicatiekanalen 
die ik niet gebruik

2
EN

Our organisation uses to many different communication channels to 
communicate about occupational safety

r
NL

Onze organisatie gebruikt te veel verschillende communicatiekanalen om 
te communiceren over veiligheid

Note: r = recoded item
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Summary

With over 374 million occupational accidents and 2.78 million fatalities 
annually worldwide (International Labour Organization, 2018), workplace 
safety is a problematic and persistent issue. Considering the impact of these 
accidents on employees, their colleagues, friends, family and organisations, 
this dissertation aims to contribute to safer workplaces by increasing current 
insights and understandings of occupational safety. It does so by applying 
various research methods to develop a better understanding of personal, 
social and organisational aspects that (potentially) influence occupational 
safety. 

In the past hundred years a wide variety of approaches and factors have been 
used in an attempt to improve safety in the workplace. During the first half 
of the 20th century two hypotheses regarding accidents were dominant: The 
environmental hypothesis, in which accidents are attributed to external factors 
(e.g., labour conditions), and the individual hypothesis, which is based on the 
belief that some people are more prone to accidents than others (Swuste et 
al., 2010). After the Second World War new scientific insights led to different 
approaches to occupational safety between the scientific and professional 
domain. Whereas the scientific focus shifted from a psychological view 
towards a combination of technology, ergonomics and epidemiology (Swuste 
et al., 2014), the professional fields sticks with a human failure approach. 
While during the 1970s some steps were made to integrate the insights 
and knowledge from different disciplines, these two distinct approaches 
largely remain to date. These different approaches and their wide variety of 
studied factors call for a thorough overview of what has been studied to date. 
Therefore, this dissertation starts with the question: 

RQ 1: What is the current status of occupational safety 
research with regard to determinants of safety outcomes 
and performance?

Considering the importance of communication for the effective organisation 
and coordination of work, it is no wonder that communication is also 
important for the safe execution of work (e.g., Quinn & Dutton, 2005; Vassie 
& Lucas, 2001). Whereas safety communication is mainly associated with 
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supervisor-subordinate communication, advancing insights have shown that 
a more comprehensive understanding of safety communication is needed 
for it to become effective. Furthermore, there is still debate on how safety 
communication relates to other safety variables such as safety climate, safety 
culture and safety performance. Whereas some state the relation with safety 
performance to be direct, others assume that safety communication affects 
safety performance through safety climate or safety culture. Lastly, given 
the societal and organisational changes that have taken place over the past 
decades (e.g., globalisation, increasingly loose labour market) communication 
is becoming increasingly important for safety in the workplace. In order to 
contribute to current understandings of safety communication the following 
overall research question is formulated:

RQ 2: What is the role of communication in occupational 
safety?

This dissertation starts by exploring the different factors that have been 
studied in occupational safety research through a systematic literature 
review in order to answer the first research question (Chapter 2). Based on 
the outcomes areas for further research were identified. Chapters 3 and 4 
describe qualitative studies that focus on supervisors and managers and their 
perceptions of occupational safety, whereas chapters 5 and 6 focus on safety 
communication in relation to employees.

Chapter 2 presents a systematic review of research conducted in four high-
risk industries between 1980 and 2016. Through a systematic and step-wise 
procedure the 27.527 records extracted from four online bibliographical 
databases were reduced to 176 peer-reviewed articles. Subsequently, the 
variables studied in these articles and the nature of their relationships (i.e., 
positive, negative, or nonsignificant) were extracted, grouped and classified, 
resulting in 1.946 relationships between 84 variables. These variables 
were then clustered into seven clusters, comprising a total of 20 categories. 
The results indicate that the far majority of studied relationships between 
variables either are subject to debate or appear to be understudied. However, 
consensus is found for the negative relationship between safety performance 
and negative safety outcomes (i.e., incidents, accidents and injuries), safety 
compliance and negative safety outcomes, and psychophysical states and 
negative safety outcomes, indicating that more or better performance, 
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compliance, and psychophysical states are related to fewer incidents, 
accidents, and injuries. Working hours and lifestyle disorders on the other 
hand, were positively related to negative safety outcomes, indicating that 
an increase in these variables is associated with an increase in incidents, 
accidents, or injuries. Consensus was also found for the positive relationships 
between seven variables and safety performance, indicating that more or 
higher (safety) control, safety climate, management behaviours, (safety) 
communication, safety policies and procedures, psychophysical states, and 
safety knowledge (sharing) are associated with better performance. One 
of the most interesting clusters is that of the influence of management and 
colleagues and, more specifically, the results regarding the management 
of safety. In light of organisational efforts to improve occupational safety, 
the results regarding management attitudes & behaviours and management 
of safety were further explored through semi-structured interviews with 
supervisors.

Chapter 3 builds on the outcomes of the systematic literature review from 
Chapter 2 by exploring supervisors’ beliefs and attitudes towards (the 
management of) occupational safety through semi-structured, in-depth 
interviews (N = 22). The results illustrate that safety is perceived to play a 
substantial and (increasingly) important role in supervisors’ job, although 
they have to balance safety with other organisational objectives. Whereas 
the majority of supervisors believes the motivation for safety within their 
organisation to be sincere, some supervisors point out that this motivation 
is predominantly external. Half of the supervisors differentiate between 
an overall responsibility for safety and a final responsibility, with the latter 
being attributed to those higher in hierarchy. Supervisors’ beliefs regarding 
the preventability of accident, accident reasons, and incident reporting were 
rather negative and fatalistic. Whereas none of the supervisors believed that 
incidents and accidents could be completely prevented, they agreed with 
one another that incident prevention should be the aim of the organisation. 
Accidents were mostly thought to be the result of unconscious actions or 
behaviours for which the consequences were not foreseen, although other 
factors such as time, a lack of focus and old habits were also mentioned. 
Supervisors did not think that all incidents were reported, and were especially 
sceptical about the reporting of minor incidents. They did think that incident 
reporting could be improved by increasing the visibility of, and follow-ups 
on incident reports and by providing more insights into the purpose and 
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importance of reporting. Unexpectedly, supervisors perceived a problematic 
gap between field employees and employees working in the office related 
to a mutual dependency. Lastly, supervisors’ attitudes towards the safety 
management instruments from Chapter 2 were assessed. In general, the 
findings here were in line with the outcomes described in Chapter 2 as the 
supervisors expressed positive attitudes towards the use of inspections, 
accident registration and accident analysis, training and safety-related 
activities. However, the supervisors were divided on the use of sanctions 
and rewards, and they were critical with regard to the use of (unwritten) 
rules and regulations. Despite their predominantly positive attitudes, the 
supervisors had concerns with regard to the application of these instruments, 
and they believed their effectiveness could be improved. Noteworthy is 
that communication emerged as a crucial factor for the management of 
occupational safety. Not only was communication viewed by supervisors as an 
effective mean on its own, they also stressed its importance for other safety 
management instruments.

Chapter 4 further explores the role of safety in supervisors’ work to 
increase understandings of what drives safety-related thinking, decisions 
and behaviours. By applying the ideal institutional orders framework as 
proposed by Thornton et al. (2013) to qualitative data gathered through 
semi-structured, in-depth interviews with managers the aim was to identify, 
illustrate and explain the potentially different rationales for safety-related 
behaviours and decisions. In essence, institutional logics provide ‘guidelines 
on how to interpret and function in social situations’ (Greenwood et al., 2011, 
p. 318). Multiple of such logics can be simultaneously present and depending 
on the degree of logic compatibility (i.e., the extent to which logics provide 
(in)compatible prescriptions for action), and the degree of logic centrality 
(i.e., the extent to which one or multiple logics are core to organisational 
functioning), logic multiplicity may lead to institutional complexity. The 
results demonstrate that an institutional logics perspective can be effectively 
applied to identify the different rationales (i.e., logics) towards occupational 
safety. The market logic was reflected in the use of safety performance 
as a means to increase consumer preference and in the effects of market 
competitiveness on occupational safety. The professional logic was reflected 
in prioritising staying safe over getting the work done and vice versa, based 
on assessments of individual situations. Lastly, the corporation logic was 
reflected in managers’ use of hierarchical power to determine the content and 
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planning of work. These examples not only illustrate the different rationales 
that underlie safety-related behaviours and decisions, but also how they differ 
between managers. Next to examples of individual logics in managers’ quotes, 
examples of logic multiplicity between the logics of the market, profession, 
and corporation emerged. Institutional complexity between the market and 
profession logics became apparent through the incompatibility of the self-
interested focus on increasing (efficiency) profits of the market logic and 
the professional logic’s urge to adhere to high quality work standards. The 
complexity between the market logic and corporation logic was the result 
of the incompatibility between the market logic’s self-interested focus on 
increasing (efficiency) profits and the corporation’s logic in which managers 
have to uphold their hierarchical status and responsibilities. Lastly, complexity 
between the professional logic and the logic of the corporation arose due to 
the incompatibility between corporate work routines and the actual work that 
needed to be done.

The studies presented in Chapters 3 and 4 provide an in-depth exploration of 
variables related to managers perspectives regarding (the management of) 
safety. However, in the organisational setting managers are not the ones most 
at risk. Considering the (perceived) importance of communication (Chapters 2 
and 3) and the importance of employees’ safety performance for occupational 
safety (Chapter 2), ways through which employees can be best approached 
and stimulated to work safely are further explored through quantitative 
research. 

Chapter 5 explores the potential of distinguishing between different levels 
of ability and motivation for occupational safety. By means of a quantitative 
questionnaire among employees of a logistics warehouse (N = 77), the 
influence of three levels of motivation and ability (i.e. personal, social, and 
structural) on safety climate and safety performance was assessed, aiming 
to increase insights in how these elements can be effectively used to improve 
occupational safety. Although the analyses only allowed for differentiation 
between personal and external levels of motivation and ability, the results 
illustrate that the inclusion of different levels increased the predictive 
power of motivation and ability for safety climate and safety performance, 
compared to using the overall constructs of motivation and ability. Specifically, 
the external level of ability proved important for levels of safety climate, 
while both the personal level of motivation and the external level of ability 
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proved important for levels of safety performance. These findings imply that 
motivation and ability should not be approached as the singular constructs 
they are currently thought to be. In improving perceptions of safety and safety 
performance of their employees, organisations should focus on personal 
motivation (e.g., in safety instructions) and external ability (e.g., providing 
proper safety equipment and safety training). 

Chapter 6 describes the development and initial validation of a safety 
communication measurement instrument. The narrow and unilateral view 
on safety communication in existing measurement scales is at odds with 
the (perceived) importance of communication for occupational safety as 
highlighted in the different chapters of this dissertation. Building on safety 
communication literature, existing safety communication measures, and 
the input from expert rounds, 22 safety communication-related topics were 
identified. These topics formed the basis for an initial item pool of 134 
items that was provided to a development sample (N = 252) in the form of a 
questionnaire. Principal component analysis (PCA) revealed an underlying 
structure of safety communication consisting of 13 distinctive factors: 
message, vertical communication, sender credibility, reach, exemplary 
behaviours, timing, match with practice, tone, feedback, dissemination 
failures, communication channels, horizontal communication, and formality. 
Subsequent bivariate and partial correlation analyses to explore the 
relationships of these factors with safety climate, safety motivation, and safety 
knowledge revealed a (partial) overlap between the safety communication 
variables and safety climate. However, even when the variance shared with 
safety climate is controlled for, sender credibility emerges as an important 
factor for safety motivation, while vertical communication, reach, tone, 
communication channels, and horizontal communication emerge as important 
factors for safety knowledge. These findings illustrate the importance of 
a more comprehensive understanding of safety communication and the 
resulting measurement instrument provides researchers and practitioners 
with a comprehensive instrument to assess employee perceptions of 
organisational safety communication. 

The combined outcomes of the different studies presented in this dissertation 
have several overarching theoretical and practical implications. First, 
occupational safety is subject to the dynamics of the organisation and the 
influences of the field in which it operates. Aside from the wide variety of 
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different factors that have the potential to influence occupational safety 
(Chapter 2), occupational safety has to compete with other organisational 
objectives within the organisation (Chapter 3). In addition, safety-related 
thinking, decisions and behaviour are constantly influenced by actors from 
within and outside of the organisation. Employees continuously have to 
balance the different interests regarding occupational safety as provided 
by the logics of the market, profession and corporation (Chapter 4). The 
(perceived) priority of occupational safety might be further influenced 
by ambiguous beliefs regarding the motivation within the organisation to 
pursue occupational safety, the responsibility for occupational safety, and 
the preventability of occupational incidents (Chapter 3). Practitioners are 
recommended to adopt an integrative approach towards occupational safety 
that includes both technical and human factors. They are recommended to 
prioritise occupational safety and align the different perceptions, beliefs and 
prescriptions from institutional logics toward this priority.

Second, occupational safety is a very complex and broad issue. Over the 
years practitioners and researchers have adopted different approaches 
and applied a wide variety of different factors in their attempts to improve 
workplace safety (Chapters 1 and 2). The extensive amount of ambiguity 
regarding the relationships of studied factors with safety outcomes and safety 
performance (Chapter 2) further complicates the search for an effective 
solution to workplace incidents. Even when the effectivity of a specific factor 
has been demonstrated in several studies an effective implementation may 
be hindered by personal perceptions or beliefs (Chapter 3), conflicting 
prescriptions from institutional logics (Chapter 4), and the different levels at 
which factors can operate (Chapter 5). Before implementing safety policies, 
interventions or safety management instruments, managers and practitioners 
are recommended to conduct a thorough analysis of the expected effectivity 
and the perceptions and beliefs of their employees regarding said policies, 
interventions and instruments. 

Third, safety communication emerges as an important factor for the 
improvement of occupational safety. Not only did the majority of studies 
underline the positive influence of communication on safety performance 
(Chapter 2), its importance for both occupational safety and other safety 
management instruments was also underlined by supervisors (Chapter 3). 
Despite its perceived importance, it was revealed that a clear and common 
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agreed upon conceptualisation of safety communication and its relationships 
with other safety-related variables is lacking. The outcomes of the 
development and initial validation of a safety communication measurement 
instrument (Chapter 6) seem to confirm the hypothesised overlap between 
safety communication and safety climate. However, the results also indicate 
that several aspects of safety communication (i.e., sender credibility, vertical 
communication, reach, tone, communication channels, and horizontal 
communication) explain additional variance in safety motivation and safety 
knowledge compared to safety climate. These findings highlight the need 
for a more comprehensive understanding of safety communication and 
additional research to study its potential. Especially considering the potential 
of communication in addressing specific levels of motivation and knowledge 
(Chapter 5). 

In sum, the outcomes of the different studies provided in this dissertation 
illustrate the complexity of occupational safety, and the potential of 
communication for improving occupational safety. 
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Samenvatting (summary in Dutch)

Met naar schatting meer dan 374 miljoen arbeidsongevallen en 2,78 miljoen 
dodelijke slachtoffers wereldwijd (International Labour Organization, 2018) is 
arbeidsveiligheid een probleem met een enorme impact op medewerkers, hun 
familie en vrienden en organisaties. Dit proefschrift heeft tot doel om door het 
vergroten van de inzichten in arbeidsveiligheid, bij te dragen aan het creëren 
van veilige werkomgevingen. Het onderzoek in dit proefschrift richt zich 
hierbij op persoonlijke, sociale en organisatorische aspecten die van invloed 
kunnen zijn op arbeidsveiligheid.

In de afgelopen honderd jaar hebben onderzoekers en professionals 
arbeidsveiligheid vanuit verschillende perspectieven benaderd en 
hebben zij een breed scala aan factoren onderzocht in een poging om 
werkomgevingen veiliger te maken. In de eerste helft van de 20e eeuw zijn 
hierin twee verschillende benaderingen dominant: de omgevingshypothese, 
waarin ongevallen worden toegeschreven aan externe factoren zoals 
arbeidsomstandigheden, en de individuele hypothese, die gestoeld is op de 
overtuiging dat sommige mensen vatbaarder zijn voor ongevallen dan anderen 
(Swuste et al., 2010). Na de Tweede Wereldoorlog ontstond er een breuk 
tussen de wetenschap en het professionele domein. Waar de wetenschap 
arbeidsveiligheid benadert vanuit een combinatie van nieuwe inzichten uit 
de technologie, ergonomie en epidemiologie, houdt het professionele domein 
vast aan de individuele hypothese, die ongevallen toeschrijft aan menselijk 
falen (Swuste et al., 2014). En hoewel er in de jaren ‘70 van de vorige eeuw 
stappen zijn gezet om de inzichten en kennis vanuit verschillende disciplines 
te integreren, blijven de twee benaderingen grotendeels naast elkaar bestaan. 
De verschillende perspectieven van waaruit arbeidsveiligheid wordt benaderd, 
gecombineerd met de grote verscheidenheid aan onderzochte factoren, vragen 
om een grondig overzicht van wat tot nu toe bekend is over arbeidsveiligheid. 
Zeker gezien de steeds complexer wordende werkomgeving. De eerste vraag in 
dit proefschrift luidt daarom als volgt: 

OZV 1: Wat is de huidige stand van zaken in het 
onderzoek naar arbeidsveiligheid met betrekking tot 
determinanten van veiligheidsuitkomsten (incidenten, 
ongelukken en verwondingen) en veiligheidsprestaties 
(safety performance)?
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Gezien het belang van communicatie voor de organisatie en coördinatie 
van werk, is het niet verwonderlijk dat communicatie ook belangrijk wordt 
bevonden voor een veilige uitvoering van dat werk (Quinn & Dutton, 2005; 
Vassie & Lucas, 2001). Momenteel bestaat er echter geen eenduidige definitie 
van veiligheidscommunicatie. Hoewel voortschrijdende inzichten hebben 
aangetoond dat een bredere kijk op veiligheidscommunicatie noodzakelijk 
is voor het verbeteren van arbeidsveiligheid, blijft een beperkte opvatting 
van veiligheidscommunicatie als de interactie tussen leidinggevende en 
medewerkers overheersen. Daarnaast bestaat er onduidelijkheid over 
hoe veiligheidscommunicatie zich verhoudt tot andere variabelen zoals 
veiligheidsklimaat (safety climate), veiligheidscultuur (safety culture) en 
veiligheidsprestaties (safety performance). Waar sommige wetenschappers 
stellen dat de relatie tussen veiligheidscommunicatie en veiligheidsprestaties 
direct is, stellen anderen dat deze relatie gemedieerd wordt door het 
heersende veiligheidsklimaat of de veiligheidscultuur binnen de organisatie. 
Maatschappelijke veranderingen vergroten ondertussen het belang van 
communicatie voor een veilige werkomgeving doordat een mengeling van 
verschillende culturen en talen steeds vaker voorkomt (globalisering) en 
arbeidsrelaties tussen werkgevers en werknemers steeds minder vast zijn. Om 
de huidige kennis van en inzichten in veiligheidscommunicatie te vergroten 
staat de volgende onderzoeksvraag centraal in dit proefschrift: 

OZV 2: Welke rol speelt communicatie bij 
arbeidsveiligheid?

Dit proefschrift begint met een onderzoek dat op systematische wijze de 
verschillende factoren in kaart brengt die zijn onderzocht in relatie tot 
arbeidsveiligheid en veiligheidsprestaties (hoofdstuk 2). De uitkomsten 
hiervan worden enerzijds gebruikt om de eerste onderzoeksvraag (OZV 1) te 
beantwoorden en daarnaast om aanknopingspunten voor vervolgonderzoek 
te identificeren. Op basis van de uitkomsten van hoofdstuk 2 richten 
hoofdstukken 3 en 4 zich op de percepties en attitudes van leidinggevenden 
en managers. In hoofdstukken 5 en 6 ligt de focus op de bijdrage van 
veiligheidscommunicatie om medewerkers te bereiken.

Hoofdstuk 2 beschrijft een systematische review van 176 studies naar 
arbeidsveiligheid die tussen 1980 en 2016 zijn uitgevoerd in de bouw, 
(logistieke) magazijnen, de maakindustrie en de (offshore) petrochemie. De 
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variabelen en hun onderlinge relaties (positief, negatief of niet significant) 
die onderzocht zijn in deze studies werden in kaart gebracht en vervolgens 
gegroepeerd. Uit het overzicht blijkt dat verreweg het grootste deel van 
het onderzoek naar arbeidsveiligheid zich heeft gericht op het bestuderen 
van de invloed van de verschillende factoren op veiligheidsprestaties 
(safety performance) en incidenten, ongelukken en letsel (safety 
outcomes). Hierbinnen blijkt de nadruk te liggen op factoren die zijn 
gerelateerd aan management en collega’s, kenmerken van werk(plekken) en 
arbeidsomstandigheden en demografische kenmerken van medewerkers. Voor 
verreweg het grootste gedeelte van de relaties tussen deze factoren blijken de 
uitkomsten niet eenduidig te zijn. Uitgaande van een twee-derde meerderheid 
werd er voor minder dan zeven procent van de relaties met negatieve 
veiligheidsuitkomsten en voor minder dan elf procent van de relaties met 
veiligheidsprestaties een eenduidige uitkomst gevonden. Aangezien het cluster 
management en collega’s veel factoren bevat die (in zekere mate) beïnvloed 
kunnen worden door actoren binnen de organisatie, vormt het een uitermate 
interessant cluster voor vervolgonderzoek. 

Hoofdstuk 3 bouwt voort op de resultaten van hoofdstuk 2 en beschrijft 
een kwalitatief onderzoek naar verschillende factoren uit het management 
en collega’s cluster. Door middel van semigestructureerde interviews 
worden de percepties, attitudes en overtuigingen van leidinggevenden (N 
= 22) ten aanzien van (het managen van) arbeidsveiligheid onderzocht. 
De resultaten laten ten eerste zien dat arbeidsveiligheid een complexe rol 
speelt in het werk van leidinggevenden. Ondanks de belangrijke rol die 
arbeidsveiligheid in hun werk speelt, moeten leidinggevenden veiligheid 
zien te combineren met andere doelstellingen van de organisatie. Ten 
tweede bestaan er zowel tussen de verschillende hiërarchische niveaus 
als tussen individuele leidinggevenden verschillen in de overtuigingen ten 
aanzien van veiligheid. Waar het merendeel van de leidinggevenden ervan 
overtuigd is dat de motivatie voor arbeidsveiligheid binnen de organisatie 
oprecht en intrinsiek is, zijn er ook leidinggevenden die hieraan twijfelen. 
Wel zijn vrijwel alle leidinggevenden het erover eens dat iedereen een eigen 
verantwoordelijkheid voor arbeidsveiligheid heeft, al maakt de helft van hen 
wel onderscheid tussen een algemene verantwoordelijkheid voor veiligheid 
en de eindverantwoordelijkheid. Hierbij wordt de eindverantwoordelijkheid 
vaak hoger in de organisatie neergelegd. Geen van de leidinggevenden denkt 
dat het mogelijk is om alle arbeidsongevallen te voorkomen en veelal zijn 



253

ze van mening dat ongevallen het gevolg zijn van onbewuste acties. Een 
meerderheid is daarnaast van mening dat niet alle voorvallen gemeld worden; 
vooral kleinere voorvallen zullen minder worden gemeld. Tot slot maken de 
resultaten inzichtelijk hoe leidinggevenden aankijken tegen het managen van 
arbeidsveiligheid en hoe hun attitudes hierop van invloed zijn. Zo wordt de 
individuele bereidheid om bepaalde middelen in te zetten beïnvloed door de 
gepercipieerde effectiviteit van het middel. Van de onderzochte middelen komt 
communicatie naar voren als één van de belangrijkste en meest effectieve 
manieren om arbeidsveiligheid te verbeteren. Niet alleen zijn leidinggevenden 
van mening dat communicatie op zichzelf een belangrijk middel is om de 
veiligheid te verbeteren, ze zijn ook van mening dat het onmisbaar is voor de 
effectiviteit van andere middelen zoals inspecties. Gezien de verschillende 
overtuigingen die leidinggevenden hadden ten aanzien van de motivatie 
voor arbeidsveiligheid binnen de organisatie en het feit dat ze van mening 
waren dat de meeste ongevallen het resultaat zijn van onbewuste acties is 
meer onderzoek nodig. Om inzicht te krijgen in hoe verschillende motivaties 
en rationales van invloed zijn op beslissingen van leidinggevenden met 
betrekking tot veiligheid en op hun veiligheids-gerelateerd denken en gedrag 
werd een tweede kwalitatief onderzoek uitgevoerd. 

Hoofdstuk 4 beschrijft de resultaten van een studie waarin een institutional 
logics perspectief is toegepast op de kwalitatieve data verzameld onder 
managers (N = 22). Het onderzoek had tot doel om de verschillende 
beweegredenen voor arbeidsveiligheid bloot te leggen en uit te leggen hoe de 
verschillende beweegredenen ten grondslag liggen aan veiligheids-gerelateerd 
denken, beslissingen en gedrag. De resultaten laten zien dat een institutional 
logics perspectief succesvol kan worden toegepast op arbeidsveiligheid. Ten 
eerste legde het institutional logics perspectief de verschillende logica’s van 
de markt, de professie en de corporatie bloot in de denkwijze, beslissingen 
en gedragingen van managers. Ten tweede werden door het toepassen 
van een institutional logics perspectief ook voorvallen gevonden waarin de 
logica’s van de markt, de professie en de corporate gelijktijdig voorkwamen 
(logic multiplicity). Het aantonen van de aanwezigheid van verschillende 
logica’s op hetzelfde moment maakt inzichtelijk hoe veiligheids-gerelateerde 
conflicten binnen een organisatie, afdeling of team kunnen ontstaan. Ook 
zijn de verschillende manieren waarop managers deze conflicten oplossen in 
kaart gebracht. De aangetoonde toepasbaarheid van een institutional logics 
perspectief op arbeidsveiligheid biedt onderzoekers en professionals een 
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nieuw raamwerk dat hen in staat stelt om schijnbaar irrationeel of onbewust 
veiligheids-gerelateerd denken, beslissingen en gedrag te benoemen en beter 
te begrijpen. 

Hoewel de studies zoals beschreven in hoofdstuk 3 en hoofdstuk 4 beide 
bijdragen aan het verbeteren van huidige inzichten in het (ervaren) belang van 
arbeidsveiligheid voor managers en leidinggevenden, vormen managers en 
leidinggevenden niet de groep die het meeste risico loopt op de werkvloer. Om 
managers en leidinggevenden beter in staat te stellen om de arbeidsveiligheid 
te verbeteren en de veiligheid van werknemers te vergroten is meer inzicht 
nodig in hoe werknemers het beste kunnen worden bereikt, gemotiveerd en in 
staat gesteld om veilig te werken.

Hoofdstuk 5 beschrijft een kwantitatieve studie naar de verschillende 
niveaus van motivatie en vaardigheid en de relatie met veiligheidsklimaat 
en veiligheidsprestaties. Hoewel het belang van motivatie en vaardigheid al 
lange tijd erkend wordt, worden ze tot op heden altijd geconceptualiseerd 
als eendimensionale concepten. Met behulp van een vragenlijst werd een 
onderzoek uitgevoerd onder medewerkers (N = 77) van een logistiek magazijn 
waarbij hun motivatie en vaardigheid ten aanzien van arbeidsveiligheid op 
drie verschillende niveaus (persoonlijk, sociaal en extern) werd gemeten. 
Daarnaast werd ook gemeten hoe zij scoorden op veiligheidsklimaat 
en veiligheidsprestaties. De resultaten bevestigden de relatie tussen 
veiligheidsklimaat en veiligheidsprestaties. Hoewel niet alle niveaus van 
motivatie en vaardigheid konden worden aangetoond, bleek dat door 
het meten van motivatie en vaardigheid op twee niveaus (persoonlijk 
en extern) de voorspellende waarde van deze variabelen voor zowel 
veiligheidsklimaat als veiligheidsprestaties toenam. Voor veiligheidsklimaat 
bleek externe vaardigheid (bijvoorbeeld door het verstrekken van de 
juiste veiligheidsuitrusting en trainingen) het meest relevant, waar 
voor veiligheidsprestaties zowel het persoonlijke niveau van motivatie 
(bijvoorbeeld door in veiligheidsinstructie motiverende elementen toe te 
voegen) als de externe vaardigheid relevant waren. 

Hoofdstuk 6 beschrijft de ontwikkeling van een meetinstrument 
(vragenlijst) voor veiligheidscommunicatie. Hoewel de resultaten van de 
voorgaande studies het (gepercipieerde) belang en de effectiviteit van 
communicatie voor arbeidsveiligheid aantonen, is de benadering van 
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veiligheidscommunicatie in bestaande meetinstrumenten vrij beperkt. Om 
een beter en breder beeld te krijgen van veiligheidscommunicatie, had deze 
studie tot doel om een nieuw meetinstrument voor veiligheidscommunicatie 
te ontwikkelen. Op basis van wetenschappelijke literatuur, bestaande 
veiligheidscommunicatieschalen en kwalitatieve input van experts werden 
22 thema’s geïdentificeerd die gerelateerd zijn aan veiligheidscommunicatie. 
Deze thema’s dienden als startpunt voor het maken van items. Nadat deze 
items waren voorgelegd aan experts op het gebied van communicatie en 
professionals op het gebied van veiligheidscommunicatie werd de vragenlijst 
vooraf getest met 15 medewerkers van een industriële dienstverlener. 
Hierna werd de vragenlijst afgenomen onder medewerkers (N = 252) van 
vier organisaties. Op basis van een Principal Component Analysis kwamen 
13 veiligheidscommunicatiefactoren naar voren, waarvan 12 factoren 
een goede interne betrouwbaarheid (Cronbach’s alpha) hadden. Deze 
factoren vormden een afspiegeling van werknemersbeoordelingen van de 
gecommuniceerde boodschap, verticale communicatie, geloofwaardigheid 
van de zender, bereik, voorbeeldgedrag van managers, timing van de 
communicatie, afstemming van de communicatie met de praktijk, gebruikte 
toon in de communicatie, mogelijkheden tot het geven van feedback, 
fouten in de verspreiding van informatie, gebruikte communicatiekanalen 
binnen de organisatie en horizontale communicatie. De daaropvolgende 
(bivariate en partial) correlatieanalyses maken inzichtelijk dat de 
veiligheidscommunicatievariabelen, in lijn met eerdere bevindingen, 
veel overlap vertoonden met veiligheidsklimaat. Zelfs wanneer er 
gecontroleerd werd voor de met veiligheidsklimaat gedeelde variantie, 
correleerde de geloofwaardigheid van de zender echter aanzienlijk 
met de veiligheidsmotivatie. Bovendien bleek dat, zelfs wanneer er 
gecontroleerd werd voor de met veiligheidsklimaat gedeelde variantie, 
verticale communicatie, bereik, toon, communicatiekanalen en horizontale 
communicatie nog steeds significant correleerden met veiligheidskennis. Het 
in deze studie ontwikkelde meetinstrument voor veiligheidscommunicatie 
draagt bij aan een beter en breder begrip van veiligheidscommunicatie en 
biedt onderzoekers en professionals een praktisch instrument om in kaart 
te brengen hoe de veiligheidscommunicatie binnen organisaties wordt 
beoordeeld door medewerkers.

Op basis van de in dit proefschrift gepresenteerde resultaten kunnen 
enkele overkoepelende conclusies worden getrokken. Ten eerste blijkt 
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dat arbeidsveiligheid sterk beïnvloed wordt door de dynamiek binnen de 
organisatie en door invloeden van het veld waarin de organisatie actief is. 
Los van de grote diversiteit aan factoren die mogelijk invloed hebben op 
arbeidsveiligheid (hoofdstuk 2) laten de resultaten zien dat arbeidsveiligheid 
binnen de organisatie moet concurreren met andere doelstellingen (hoofdstuk 
3). Daarnaast wordt het denken over veiligheid en veiligheidsgerelateerde 
beslissingen en gedragingen voortdurend beïnvloed door actoren binnen 
en buiten de organisatie. Medewerkers maken continu (al dan niet bewust) 
afwegingen tussen de verschillende belangen die worden opgelegd vanuit 
de markt, de professie en de organisatie (hoofdstuk 4). De (gepercipieerde) 
prioriteit om te werken aan het verbeteren van de arbeidsveiligheid kan 
verder worden beïnvloed door ambigue opvattingen die medewerkers hebben 
ten aanzien van de motivatie voor arbeidsveiligheid binnen de organisatie, 
de verantwoordelijkheid voor arbeidsveiligheid binnen de organisatie 
en de vraag of arbeidsongelukken te voorkomen zijn (hoofdstuk 3). Om 
hiermee om te gaan raden we professionals aan om een integrale aanpak 
ten aanzien van veiligheid te hanteren waarin zowel technische aspecten als 
aspecten gerelateerd aan houding, kennis en gedrag worden meegenomen. 
Arbeidsveiligheid zou eenduidig de prioriteit moeten krijgen binnen 
organisaties en eventuele afwijkende rationales van de markt, de professie 
of de organisatie (institutional logics) zouden onderling moeten worden 
afgestemd zodat ze geen afbreuk doen aan de veiligheid van de werkomgeving.

Ten tweede blijkt arbeidsveiligheid een zeer complexe en brede thematiek. 
In de loop der tijd hebben professionals en onderzoekers arbeidsveiligheid 
vanuit diverse invalshoeken benaderd en hebben ze via een breed scala 
aan factoren gepoogd om de veiligheid op de werkplek te verbeteren 
(hoofdstukken 1 en 2). De ambiguïteit ten aanzien van de effectiviteit van de 
meerderheid van de onderzochte variabelen (hoofdstuk 2) maakt het voor 
zowel onderzoekers als professionals moeilijk om tot een effectieve aanpak te 
komen om de veiligheid in de werkomgeving te verbeteren. Zelfs wanneer de 
effectiviteit van een specifieke factor in verschillende studies is aangetoond, 
kan een effectieve implementatie worden belemmerd door persoonlijke 
percepties of overtuigingen (hoofdstuk 3), conflicterende voorschriften 
(hoofdstuk 4) en de verschillende niveaus waarop factoren worden ingezet 
(hoofdstuk 5). Leidinggevenden en (veiligheids)professionals wordt 
aangeraden om, voordat ze veiligheidsmaatregelen, interventies of middelen 
voor veiligheidsbeheer implementeren, een grondige analyse uit te voeren van 
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de verwachte effectiviteit en de attitudes van werknemers ten aanzien van de 
te implementeren maatregelen.

Ten derde blijkt veiligheidscommunicatie een belangrijke factor te zijn voor de 
verbetering van arbeidsveiligheid. Niet alleen werd de positieve invloed van 
communicatie op arbeidsveiligheid in een meerderheid van de in hoofdstuk 
2 onderzochte studies onderschreven, ook leidinggevenden onderschreven 
het belang van communicatie voor zowel arbeidsveiligheid als voor andere 
veiligheidsbeheersinstrumenten (hoofdstuk 3). Ondanks het (gepercipieerde) 
belang van veiligheidscommunicatie, werd duidelijk dat een eenduidige en 
algemeen geaccepteerde conceptualisering van veiligheidscommunicatie 
ontbreekt. Ook bestaat er nog veel onduidelijkheid over de manier waarop 
veiligheidscommunicatie zich verhoudt tot andere veiligheidsgerelateerde 
variabelen. De resultaten van de ontwikkeling en eerste validatie van een 
meetinstrument voor veiligheidscommunicatie (hoofdstuk 6) lijken de 
veronderstelde overlap tussen veiligheidscommunicatie en veiligheidsklimaat 
te bevestigen. De resultaten geven echter ook aan dat verschillende 
aspecten van veiligheidscommunicatie (de geloofwaardigheid van de 
zender, verticale communicatie, bereik, toon, communicatiekanalen en 
horizontale communicatie) van belang zijn voor veiligheidsmotivatie en 
veiligheidskennis, zelfs wanneer er gecontroleerd wordt voor de invloed van 
veiligheidsklimaat. Deze resultaten laten zien dat aanvullend onderzoek nodig 
is om het potentieel van veiligheidscommunicatie voor het verbeteren van 
arbeidsveiligheid nader te onderzoeken. Des te meer gezien het potentieel 
van communicatie bij het adresseren van specifieke niveaus van motivatie en 
vaardigheid (hoofdstuk 5).

Samengevat laten de resultaten van de verschillende studies in dit proefschrift 
de complexiteit van arbeidsveiligheid en het potentieel van communicatie voor 
het verbeteren hiervan zien.
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PROPOSITIONS BELONGING TO THE THESIS

SPEAKING OF SAFETY
THE ROLE OF COMMUNICATION IN MANAGING OCCUPATIONAL SAFETY

PIETER CORNELISSEN

1. Effective improvement of workplace safety demands a broad and 
comprehensive approach (this thesis).

2. Employees should learn to recognise and deal with demands that conflict 
with occupational safety (this thesis).

3. A broader understanding of safety communication is essential for 
improving occupational safety (this thesis).

4. Communication should not be seen as a quick fix for unsafe workplaces 
(this thesis). 

5. The increasingly important position of the market logic in academia might 
make academics more efficient, but one should question if efficiency 
should be a goal in academia in the first place.

6. Replication studies are a necessary evil, protecting both academics and 
practitioners from departing from false assumptions.

7. If open access is to benefit others than academics, it demands a change in 
writing style.

8. The scientific journey should be as valued as its destination. 

9. Round manhole covers show that convenience, quality and safety can go 
together.

10. ‘We should favour those who willingly and consciously neglect a red light 
over those who unconsciously pass when the light is green’ – Fred Aarsen
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