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ABSTRACT  

Safety is a major concern for construction companies, as it is a source of substantial direct and 

indirect costs. In some countries, the rate of total workplace injuries from construction activities can 

be as high as at least 50%. This is undoubtedly a serious matter warranting urgent attention. In the 

past decade, interest in the nature of ‘safety climate’ and its role in predicting occupational 

accidents and injuries has increased. However, research findings regarding the relationships 

between safety climate and other key outcomes constructs such as safety behaviours and safety 

outcomes are to some extent inconsistent. Recent safety climate literature suggests that examining 

the role of safety motivation may help provide a better explanation on such relationships. In view of 

this, the authors of this paper have developed a conceptual model depicting the relationships 

between four main constructs: Safety Motivation, Safety Climate, and Safety Behaviour. In 

particular, the model hypothesises that Safety Climate has a mediating role on the relationship 

between Safety Motivation and Safety Behaviour. The aim of the research study presented in this 

paper was to empirically assess the proposed conceptual model within the context of Saudi 

Construction Industry. To achieve this, a questionnaire was developed through critical review of 

literature and was pilot tested with a number of safety management experts. A survey was then 

administered in Saudi Arabia targeting project managers, site managers, site engineers and 

supervisors at construction workplaces. In total, 430 sets of questionnaire were distributed and 265 

valid responses returned. Based on this dataset, a series of statistical analyses have been performed 

including basic descriptive analysis, Exploratory and Confirmatory Factor Analyses as well as 

Structural Equation Modelling (SEM). The results from the analysis support that Safety Climate 

fully mediated the relationship between Safety Motivation and Safety Behaviour, within the context 

of Saudi Construction Industry. 
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1. INTRODUCTION 

The National Safety Council (NSC) estimates the construction industry employs about 6% of the 

industry workforce; however, on average, it is responsible for approximately 21% of all industrial 

deaths (Rechenthin, 2004). It is in fact documented that the construction industry has the highest 

rate of accidents of all industries (Sawacha, Naoum, & Fong, 1999) as well as the highest rate of 

disabling injuries and fatalities (Hinze, 1997). As reported by Bomel (2001), up to 40% of accidents 

occur in the construction industry in Japan, 50% in Ireland and 25% in the United Kingdom. In 

some developing countries such as Saudi Arabia, around 51% of total workplace injuries occurred 

in the construction sector (G.O.S.I, 2010). Safety has thus become one of the primary concerns 

among construction organisations as well as construction researchers. 

The primary aim of this paper is to develop and empirically test a conceptual model that integrates 

safety motivation, safety climate and individual safety behaviour to produce an improved 

integrative model of construction workplace safety, as well as to provide an appropriate measure for 

safety motivation in the workplace. In particular, the model proposes that safety motivation is a 

workers’ safety climate is a key mechanism through which safety motivation leverages individual 

safety behaviour. 

2. CONCEPTUAL MODEL DEVELOPMENT 

In safety literature, essential background knowledge is generally provided in relation to how safety 

climate is associated with safety outcomes. One shortcoming apparent in the literature is the lack of 

comprehensible and consistent construct definitions and conceptualisations, in both the predictor 

and criterion sides (S. Clarke & Robertson, 2005). The existing inconsistencies between studies and 

empirical findings are not in line with theoretical predictions. Even though there have been efforts 

to overcome this problem in particular domains, no study to date has comprehensively addressed 

the deficiencies (Christian, Bradley, Wallace, & Burke, 2009). Moreover, the literature regarding 

safety climate and safety behaviour reveals that safety motivation (SM) plays a part in these 

relationships (S Clarke, 2010). These observations led to the development of a theoretical 

framework addressing four constructs: safety motivation (SM), safety climate (SC), safety 

behaviour (SB), and Safety outcomes (SO) (see Figure 1).  

In particular, the framework hypothesises that SM has a primary influence on SC and SB. Moreover 

SC impacts safety behaviour directly, which, in turn, affect the construct of safety outcomes (SO). It 

should be noted that the mediating effect of safety climate between safety motivation and safety 

behaviour has never been tested within the construction context. The following sections provide 

details of each of the model’s constructs. With the aim of understand the impact that safety 

motivation has via its influence on safety climate and safety behaviour, as well as the mediating role 

of safety climate between safety motivation and safety behaviour,  

 

http://www.sciencedirect.com/science/article/pii/S0022437504000556#BIB25
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Figure 1: The conceptual model.  

 

2.1. Safety motivation (SM) cnstruct 

The study of motivation is the study of action (Eccles & Wigfield, 2002). Motivation has been 

defined as “the set of psychological processes that cause the initiation, direction, intensity, and 

persistence of behaviour” (Fey, 2005) and other definition was the idea of motivation refers to inner 

factors that drive action and to outside factors that can act as inducements to action (Locke & 

Latham, 2004; Moynihan & Pandey, 2007). Motivation, in general, is intention to do something, 

and can be intrinsic or extrinsic (Locke & Latham, 2004). A careful literature review of safety 

motivation reveals a number of theories focusing on the differences between intrinsic and extrinsic 

motivation. When individuals are intrinsically motivated, they engage in an activity since they are 

interested in and enjoy the activity. When extrinsically motivated, individuals connect with 

activities for instrumental or other reasons, such as receiving a reward (Eccles & Wigfield, 2002). 

In the current study, it is proposed that workers’ safety motivation is a key variable having a direct 

impact on both workplace safety climate and individual behaviour. A desired safe behaviour in 

workplace are usually uncomfortable and inconvenient (Geller, 2010). Without safety climate and 

individual motivation, shortcuts may unavoidably be taken. The motivation has to be linked to 

required actions for the outcome to be achieved (Gershwin, 1994) which is safety climate in the current 

study. The motivation alone may not produce the positive change unless there is an appropriate safety 

climate to maintain safe manner and no reversion to unsafe behaviour especially in the developing 

countries. This goes along with person organization fit (P-O Fit) concept which is one of the most 

popular areas of research in the general management and organizational field. This domain capture the 

congruence between the characteristics of individuals and the characteristics of organizations (Bright, 

2007). Thus as the congruence between individuals who have the value and motivation toward safety 

and the construction safety climate, will drive workers behaviour to become more safe and committed. 

Individuals are only expected to allocate discretionary effort when they believe that their individual 

interests are aligned with those of the company will make a reciprocal investment in their 
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well-being Therefore, workers safety motivation will work when there is a constructive safety 

climate (Vroom, 1964). Table 1 describes the dimensions of safety motivation along with 

description and associated references. 

Table 1: Operational details of the ‘Safety Motivation’ construct 

Dimensions Description References 

Intrinsic Motivation 

(SM1) 

Intrinsic motivation refers to desired behaviors that 

happen in the absence of external control. 

Ferraro, 2002; Moynihan and 

Pandey, 2007;  

Neal and Griffin, 2006;  

Vinodkumar and Bhasi, 2010. 

Extrinsic Motivation 

(SM2) 

Extrinsic motivators are external motivation sources; 

individuals believe that the behaviors they engage in 

will lead to certain desired outcomes. 

Teo et al., 2005; Hedlund et al., 

2010; Vinodkumar and Bhasi, 

2010. 

 

2.2. Safety climate (SC) construct 

During the last two decades, safety climate has been researched in three principal ways: (1) 

designing psychometric measurement tools and determining their underlying factor structures; (2) 

developing and examining theoretical models of safety climate to find out determinants of safety 

behaviour; and (3) examining the relationship between safety climate perceptions and actual safety 

outcomes (Cooper & Phillips, 2004). One of the objectives of this study is to measure safety climate 

perceptions and develop and test theoretical models of safety climate to ascertain determinants of 

safety behaviour and accidents.  

Many researchers have studied the factors which contribute to project safety success within various 

industries. The majority of these researches were conducted in high hazard industrial sectors, 

including transport, power generation, offshore oil and gas production, manufacturing, and 

construction. The results are presented thematically, under the headings managerial factors, 

supervisory factors, workforce factors, and other system factors (Yule, 2003). These research 

studies concentrated on identifying factors associated with successful safety performance in 

organisations. In fact, the inconsistencies in identified safety climate factors could be due to the 

diversity of questionnaires, samples and methodologies used by different researchers. On the other 

hand, even when the same questionnaire was used, e.g., by Zohar (1980), Brown and Holmes 

(1986), and Coyle et al. (1995), different factors were still found (Glendon & Litherland, 2001). 

Therefore, it can be concluded that dimensions of safety climate differ from industry to industry, 

and from county to county (Fang, Chen, & Wong, 2006), hence no universal set of safety climate 

factors. However, a number of similarities can be found between different safety climate research 

studies. Based on the literature synthesis particularly from the three recent investigations by Flin et 

al.(2000), Fang (2006), and Choudhry et al. (2009), the present paper conceptualises safety climate 
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as consisting of the following dimensions: worker perceptions of management’s commitment and 

communication; worker appreciation of risk; worker competence; work pressure; and worker 

perception of safety rules and procedures (see Table 2). 

Table 2: Operational details of the ‘Safety Climate’ construct 

Dimension Description References 

Management 

Commitment and 

Communication (SC1) 

The frequency and quality of communication and 

how keen the management is to improve safety 

performance. 

Ferraro, 2002; Mohamed, 2002; 

Fang et al., 2006; Neal and 

Griffin, 2006; Vinodkumar and 

Bhasi, 2010; Al-Haadir and 

Panuwatwanich, 2011.  

Competence (SC2) The effectiveness of safety training, skills and 

qualifications of relevance to safety issues. 

Mohamed, 2002; Fang et al., 

2006; Vinodkumar and Bhasi, 

2010. 

Personal Appreciation of 

Risk (SC3) 

An individual’s subjective assessment of acceptable 

risk in the workplace. 

Ferraro, 2002; Mohamed, 2002; 

Fang et al., 2006. 

Work Pressure (SC4) The level to which workers feel under pressure to 

complete work, and the amount of time to plan and 

perform work safely. 

Glendon et al., 1994; Flin et al., 

2000; Mohamed, 2002; Fang et 

al., 2006. 

Safety Rules and 

Procedures (SC5) 

The availability of safety equipment and facilities to 

carry out the job safely and the effectiveness of safety 

inspections and emergency procedures. 

Flin et al., 2000; Mohamed, 

2002; Fang et al., 2006. 

(Al-Haadir & Panuwatwanich, 

2011) 

 

2.3. Safety behavior (SB) construct 

Safety Behaviour (SB) has two components describing the actual performance of individuals at 

work. Borman and Motowidlo (1993) proposed two main components of performance: task 

performance and contextual performance. These two parts of performance can be used to 

differentiate SB in the workplace. First, based on definitions of task performance, this current study 

uses the term safety compliance to describe the core safety activities which need to be carried out 

by individuals to maintain workplace safety, such as wearing personal protective equipment. 

Second, based on definitions of contextual performance, safety participation is used to describe 

behaviours such as participating in voluntary safety activities or attending safety meetings. Safety 

participation behaviours may not directly contribute to workplace safety, but they do help to 

develop an environment that supports safety (Griffin & Neal, 2000; Schutte, 2010). The Borman 

and Motowidlo’s (1993) concept was used by Griffin and Neal (2000) to examine the relationship 
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between safety climate and safety behaviour. Table 3 summarises the two dimensions of the safety 

behaviour construct, along with their descriptions, and associated references.  

Table 3: Operational details of the ‘Safety Behaviour’ construct 

Dimensions Description References 

Safety compliance (SB1) Self-measure of performance of safety related 

behaviors. 

Neal and Griffin, 2006; 

Vinodkumar and Bhasi, 2010. 

Safety participation (SB2) Self-measure of involvement in safety support 

activities. 

Neal and Griffin, 2006; 

Vinodkumar and Bhasi, 2010. 

 

2.4. Operational definition of the safety outcomes (SO) construct 

Theorists studying the relationship between safety behaviours and outcomes (e.g., Fishbein, 1979; 

Fishbein & Azjen, 1975) suggest that one should make a careful distinction between outcomes (e.g., 

accidents and injuries) and behaviours (e.g., safety compliance). Therefore, in the current research, 

safety outcomes (SO) refer to the frequencies of day off, types of accidents, and types of injuries, 

which happen in a construction workplace within a particular period. According to Probst and 

Brubaker (2001), safety outcomes (SO) such as injuries are best predicted by both behaviour and 

extraneous factors not under the control of the individual. An accident can be defined as “an 

unplanned, undesirable, unexpected, and uncontrolled event” (Hamid, Rahim, Majid, Zaimi, & 

Singh, 2008). An accident does not necessarily result in an injury, and can be in terms of damage to 

equipment and materials. However, those that result in injuries receive the greatest attention (Hinze, 

1997). All accidents, regardless of the nature of the damage or loss, should be of concern. Accidents 

that do not cause damage to materials or equipment, or injury to personnel, may forecast future 

accidents with unwanted results (Hamid, et al., 2008). 

Construction company accident statistics, for instance, can be affected by random events; can be 

prey to inconsistencies in reporting, and even to under-reporting of accidents. Most of the time, they 

are unusable due to restriction of variance, competition and insurance issues. On the other hand, 

self-reporting measures may also be unreliable due to reporting biases, but if collected 

anonymously, may be more reflective of the true state of safety than company statistics (Yule, 

2003). It was confirmed in the Sellafield Study (Lee, 1998) that there is a strong and positive 

relationship between negative behaviour and the likelihood of an accident involving personal injury 

while working on a site. The study measured accident history by asking about lost time (less 

than/more than three days), together with accidents requiring medical treatment, and total number 

of injuries (Lee & Harrison, 2000).  

Lusk, Ronis, and Baer (1995) compared multiple indicators of behaviour to identify the most 

workable measure of blue-collar workers’ use of hearing protection. The three measures used were: 
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observation, supervisor report, and self-report. The results showed supervisor reporting was highly 

discrepant from both self-reported and observed use. Self-report and observations were highly 

correlated; discrepancies between the two were slight. Therefore, these results suggest that 

self-reporting is an appropriate measure, and may be the best choice when time and monetary 

resources are restricted (Lusk, Ronis, & Baer, 1995).  

Assuming that implementing the suggested safety model in figure 1 can generally reduce accidents, 

more attention should be paid to the self-reporting of accidents, especially in the Saudi construction 

context, where everything is changing too rapidly to be effectively evaluated via historical 

measures. Moreover, large numbers of Saudi construction companies do not have recorded data. 

Even if they do, it is not released due to competition and insurance issues.     

In summary, the safety outcome construct is determined by relevant measurement variables adapted 

from different research developed by Goldenhar (2003), Howarth and Watson (2009), Jiang et al. 

(2010), Lee and Harrison (2000), Oliver et al. (2002), Probst and Brubaker (2001), Siu et al. (2003), 

Vinodkumar and Bhasi (2010) and Zacharatos et al. (2005). Table 3 summarises the safety outcome 

construct measures, along with their descriptions, measurement variables and associated references. 

Table 4: Operational details of the ‘Safety Outcomes’ construct 

Dimensions Description References 

Day-off  rate (SO1) The number of times that the person is involved in an 

accident of any kind at work in the last 12 months 

that incurs absence due to resultant injury. 

Lee and Harrison, 2000; Probst 

and Brubaker, 2001; Oliver et 

al., 2002; 

Accidents types (SO2) Frequencies of accident types in the last 12 months 

which caused injuries or not. 

Neal and Griffin, 2006; 

Vinodkumar and Bhasi, 2010. 

Injuries types (SO3) Frequencies of Injury types in the last 12 months. Jiang et al., 2010; Siu et al., 

2003; Goldenhar et al., 2003; 

Zacharatos et al., 2005; 

 

3. RESEARCH DESIGN 

A quantitative research method was selected to examine the proposed conceptual model. A 

questionnaire survey was used in order to assist the collection of data from individuals at 

construction sites. All model constructs were measured using a five-point Likert-type response 

format. Items, relating to each of the constructs, were used in the form of statements to measure 

individual constructs under investigation. The different statements used in developing the 

questionnaire were drawn upon scales that had been previously used by research used by 

researchers (Choudhry, Fang, & Lingard, 2009; Mohamed, 2002; Vinodkumar & Bhasi, 2010). 

Participants were asked to endorse the statements using a five point Likert-type scale (from 1= 
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“strongly disagree’’ to 5=‘‘strongly agree’’) for three constructs; safety motivation, safety climate, 

and safety behaviour. For the safety outcomes construct we used five-point likert type scale (from 

1= “very often” to 5= “Never”) to measure the frequencies of the safety outcome components. 

Including complimentary additions of new items further developed the scales and some items were 

reworded and rephrased to suit local working practices and culture. The contents of this draft 

questionnaire were discussed with senior safety professionals from Saudi construction industries 

and senior professors in engineering management studies to ensure face validity. After considering 

each item in detail, required changes were made by simplifying, rewording, removing and replacing 

some of them.  

Descriptive statistics and reliability of the studied variables were firstly analysed. Exploratory factor 

analysis (EFA) and confirmatory factor analysis (CFA) were then employed to verify the 

unidimensionality and reliability of the five safety management practices (management 

commitment and communication, competence, personal appreciation of risk, work pressure, safety 

rules and procedures), two components of safety behaviour (safety compliance and safety 

participation), two components of safety motivation (intrinsic motivation and extrinsic motivation), 

and three components of safety outcomes (day-off rate, accidents type and injuries type). Structural 

equation modelling (SEM) techniques were used to conduct the path analyses to test the relationship 

between the constructs and the goodness of fit of the model. AMOS 21 software was used for CFA 

and path analysis. The remaining analyses were done using SPSS 20 software. The study employed 

the following model fit indices: normed chi-square (x²/df); goodness-of-fit index (GFI); 

comparative fit index (CFI); incremental fit index (IFI); and root mean square error of 

approximation (RMSEA). To be considered as having an adequate fit with the data, all the indices 

of the model should meet the following criteria: x²/df < 3.0; GFI, CFI, and IFI > 0.90; and RMSEA 

< 0.08 (Hair et al., 2006). 

4. ANALYSIS RESULTS 

The survey was conducted with Saudi Construction Industry (SCI) from February to May 2012. The 

study sample targeted only individuals in the construction workplaces (supervisors, engineers from 

main contractors as well as subcontractors). In total, 430 survey packages containing a 

questionnaire, an introductory letter, and an incentive were sent out via email. Of the 430 surveys 

sent, 295 usable questionnaires were returned thus achieving a response rate of 68.6%. The majority 

of the respondents were site engineers (44.4%) and project manager (29.8%) aged between 31- 40 

(35.9%) and 31-40 (30.2%). Most of them were employed in engineering firms, 29% were in civil 

and infrastructure projects, 20.5% in residential building and 18.7% in urban development with a 

size ranging from small-to-medium (100-2000 employees, 49.8%) to large (>2000 employees, 

50.2%). Overall, the respondents were considered a good representation of the survey population.  
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The CFA results of constructs are adequate, the factor loadings, ranging from 0.48 to 0.88, and were 

all significant at p < 0.001 level, suggesting convergent validity. All the correlation coefficients 

among constructs were less than 0.850, thus supporting the discriminate validity of the constructs.  

Based on the collected data, SEM was performed to preliminary evaluate the fit of the conceptual 

model as well as the hypothesised relationships between the constructs. The fit indices of the 

conceptual model were considered to ensure the model explains the data. Figure 2 shows the results 

for the model with standardised path coefficients. Overall, the fit indices of the model proved to be 

satisfactory: x² = 147.95; df = 49; x²/df = 3.01; GFI = 0.92; CFI = 0.93; IFI = 0.93; and RMSEA = 

0.08. 

SM

SC

SB SO

-.43***

.16 
n.s.

.75***

.59***

x
2 
= 147.95; df = 49; x

2
/df = 3.01; GFI = 0.92; IFI = 0.93; TLI = 0.91; CFI = 0.93; and 

RMSEA = 0.08

*** p < 0.001.

 

Figure 2: Final model with standardised path coefficients 

 

5. DISCUSSION AND CONCLUSION 

This paper presents a study attempting to examine a proposed model that the Safety climate (SC) 

will mediate the relationship between Safety Motivation (SM) and the Safety Behaviour (SB) of 

individuals in Saudi construction workplace. Specifically, the study highlights the motivation has to 

be linked to required actions for the outcome to be achieved, which is safety climate in the current 

study. The motivation alone may not produce the change unless there is an appropriate safety climate to 

maintain safe manner and no reversion to unsafe behaviour especially in the developing countries. The 

model is important because it provides a link between these four constructs in a new workplace 

environment. 

The study was carried out using a quantitative method design integrating questionnaire survey. The 

model derived from the SEM analysis of the survey data indicates that safety climate appears to be 

a key role to safety behaviour by mediating the relationships between both motivation and 

behaviour. The study demonstrates that general safety motivation can influence perceptions of 

safety climate, and these perceptions of safety climate influence safety behaviour. These findings 

provide valuable guidance for researchers and practitioners trying to identify the mechanisms by 

which they can improve safety in the workplace. A construction workplace in Saudi context should 
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place an emphasis on safety climate hence it is the main player beyond the connection of safety 

motivation and desired safety behaviour. 
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