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Abstract: The purpose of  this study is to investigate the impact of  safety culture on safety management
system. Drawing on prior studies of  safety management system and safety culture, the authors hypothesize
that firms with a safety management system was as a result of  a positive safety culture. Using data from a
survey of  food and beverage industries in Lagos state Nigeria, the authors use structural equation modelling
Smart PLS 2.0 to provide empirical support for this study. The result provides empirical evidence that a safety
management system is connected to organizations safety culture. The result confirms the importance of  safety
culture implementation to effectively enhance firm’s initiatives with respects to safety.
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1. INTRODUCTION

With the recent tide in occupational accidents, management of  organizations have sorted for ways to
improve safety in order to reduce accidents. Bearing in mind the financial benefits of  improved work place
safety, there have been an increasing interest by researchers to investigate drivers of  firms safety performance
within the occupational safety literature (for example: Fernandez-Muniz et al., 2009, Hajmohammed &
Vachon, 2014). In these regard many concepts have been studied as enhancers of  organizational safety
performance for instance safety climate (Mearns, Flin & Whitacker, 2003), safety management practices
(Vrendenburgh, 2002; Vinodkumar & Bashi, 2010), safety leadership (Wu, Chen & Li, 2008), safety
management system (Fernandez-muniz, Montes Poen & Vazquez Ordas, 2009).

One concept which has made significant contribution to safety performance enhancement is a firm’s
safety management system. Safety management system is management tools for managing safety by
organizations (Chang, Shao & Chen, 2015). They include set of  policies, practices, roles, procedures and
functions that relates to safety (Kennedy &Kirwan, 1998). Also, safety management system can be referred
to as mechanisms incorporated in organizations (Labodova, 2004) planned to curb hazards which affect
safety and health of  workers (Fernandez-muniz, Montes Poen & Vazquez Ordas, 2007). Despite the relevance
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played by safety management system in achieving superior safety performance, there have not been empirical
undertakings to determine factors that can elicit safety management system within firms. Putting this in
mind, Cooper (2000) had indicated that safety management system is a manifestation of  an organizations
safety culture. This position was supported by Guldenmund (2007). As such the impact of  safety culture
on safety management system is an equally important subject to be investigated. Hence, we explore the
influence of  safety culture on safety management system.

2. LITERATURE REVIEW

Empirical undertakings have not really explored the influence of  safety culture on safety management
system. However, organizational behaviourists postulate that an organizations SMS was as a result of  a
positive organizations safety culture (Helmrich & Merit 2005; Reason, 2000). Furthermore, some researchers
have noted that organizations with a positive safety culture implement a sustainable safety management
system more often than do organizations without a positive safety culture (von Thaden & Gibbons, 2005;
Mitchel et al., 2002). Kennedy and Kirwan (1998) defined safety management system as practices, procedures,
activities and policies employed or followed by an organization’s management aimed at safety of  its employees.
Empirically, these practices and procedures were seen to have been enhanced due to the implementation
of  an organizations safety culture by Hajmohammed and Vachon (2014). Consequently, Diaz-Cabrera et al.
(2007) opined that when an organization buoys up its SC, it offers the organization a holistic and full vision
to bolster its safety management system. On a related note, Gerede (2015) stated that a positive safety
culture is a prerequisite to the success of  safety management system in any organization.

The organizations safety culture creates cognizance and understanding of  hazards of  an organization’s
operations, which in turn shapes an organizations attitude to managing safety as well as behaviours towards
safety (Wang, 2011). Furthermore, Kennedy and Kirwan (1998) had referred organizations safety
management system as a method in which safety is ran or handled in an organization and how the procedures
and policies that encompass the safety management system are implemented in the organization. They
further stated that these methods by which safety is ran is influenced by the safety culture of  the organization.
According to Stolzer et al. (2008) a resilient safety-focused culture is a basic requisite for the execution of
a safety management system. Consequently, developing and sustaining a strong safety culture is a vital
precondition for organizations bearing in mind the implementation of  a safety management system.The
view of  Kennedy and Kirwan (1998) is supported by Choudhry, Fang and Mohammed (2007) who argues
that the effectiveness and success of  asafety management system is due to a positive safety culture
development because management and employees become aware of  their role in accident prevention
hence they exhibit interest in keeping the work environment safe.

Hudson (2001) argues that in order for organizations to realize their objectives of  achieving safety, it
is apparent that it implements a true safety culture which supports and flourishes the safety management
system which in turn allows the organization to reach its goal. Woo (2015) empirically found out that the
organizations safety culture was a crucial precondition when implementing safety management system, in
the same way, Lin (2012) found safety culture to had significantly affected safety management system
performance among airline organizations in Taiwan, this view is supported by Stolzer et al. (2008) who
argues that in developing a safety management system, it is very critical for organizations to first develop its
culture which will shape up the safety management system of  the organization. It is believed that the safety
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culture of  an organisation will improve the safety management system of  the organisation as such a safety
culture level relates to a good safety management system of  an organisation (Helmriech & Merit, 2005). In
light of  the argument above it becomes apparent that the safety culture of  an organization is an influence
on the safety management system of  the organization. Consequently we develop the following hypothesis:-

Hypothesis: Safety culture does influence safety management system.

3. METHODS

This study employed a survey methodology, usinghead of  safety managers fromfood and beverage
manufacturing organizations in Nigeria as the unit of  analysis. This study sampled 126 food and beverage
manufacturing organizations from seven industrial zones in Lagos state Nigeria. Based on a stratified
random sampling, food and beverageindustries were drawn in proportionate to the total number of  food
and beverageindustries in their respective strata and subsequently random sampling was employed to arrive
at the sampled population from various industrial zones. The administration and collection process of  the
questionnaire was done by one of  the authors.

3.1. Instrumentation and Measurement of  Variables

The summary of  measures of  variables adopted is presented in Table 1.

Table 1
Sources of  measurement

Variable No of items Source

Safety Culture 7 Sexton et al. (2006)

Safety Management System Fernandez-Muniz et al. (2007)

Incentive 4

Policy 3

Training 5

Communication 3

Planning 7

Control 7

Note: All variables were measured on a 5-point Likert scale.

3.2. Analysis Technique

SmartPLS 2.0 was used to run the analyses and also for testing the formulated hypothesis of  the study.
The PLS approach was employed for its ability to analyze the relationship between the latent variables
and their measures, modelled in a reflective or formative ways as well as hybrid formative and reflective
constructs (Hair et al., 2014). The model for this study involves a reflective higher order variable (safety
management system). We used the SmartPLS 2.0 (Ringle et al., 2005) to compute the path model
and estimated the parameters based on path weighting scheme (Henseler et al., 2012). We first
assessed the measurement models and then evaluated the structural model and reported our results in
that order.
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4. FINDINGS

The study used a three-stage approach in the analysis because the constructs of  safety management system
consisted of  first and second order reflective measures. In the first stage we assessed themeasurement
model of  the first-order constructs with the presence of  the second and third-order constructs and in the
second and third stage we take latent variable scores of  all dimensions of  safety management system, then
weconsidered the structural relationships using factor scores for all the variables in our model (Ringle et al.,
2012). Figure 1 shows the measurement model.

Table 2
Descriptive Statistics of  the Study Variables

Construct N Minimum Maximum Mean Std. Dev.

Safety Culture 126 1.00 5.00 3.6947 .51573

Policy 126 1.00 5.00 3.9492 .85279

Incentives 126 1.00 5.00 3.7978 .73467

Training 126 1.00 5.00 3.9825 .70324

Communication 126 1.00 5.00 3.9203 .74535

P. planning 126 1.00 5.00 3.8466 .71057

E. response 126 1.00 5.00 3.8828 .77709

Int. control 126 1.00 5.00 3.8903 .74476

Bench Marking 126 1.00 5.00 3.8860 .93651

In evaluating the measurement model we examined the outer model (Hair et al., 2014) by assessing the
relationship between the constructs and their indicators. As shown in Table 3, for the internal consistency
reliability, the composite reliability ranged from .85 to .91 for the first-order constructs, exceeding the

Figure 1: Measurement model
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minimum requirement of  .70. The average variance extracted (AVE) for the measurement model is more
than .60 for all constructs, exceeding the cutoff  of  .50 (Hair et al., 2012), hence meeting the convergent
validity for all constructs. In Table 4, the AVEs are shown on the diagonal and the squared interconstruct
correlations are off  the diagonal. Following Fornell-Larcker (1998) in assessing discriminant validity Table
4 demonstrated that all AVEs are higher than the squared interconstruct correlations, which has also satisfied
the requirement for discriminant validity. To further assess the discriminant validity we examined the
indicators cross loadings and all indicator loadings were higher than their respective cross loadings. This
further confirms discriminant validity (Hair et al., 2014). The study hence, confirmed the reliability and
validity of  our constructs.

Table 3
Item loading, internal consistency, and average variance extracted for the

first-order constructs

  Items Loadings Composite reliability AVE

Safety Culture SC1 0.8395 0.9045 0.7031

SC2 0.8165

SC3 0.8630

  SC7 0.8344    

Safety Management System

  SMS1 0.8624 0.8412 0.6392

Policy SMS2 0.7605

  SMS3 0.7718    

  SMS5 0.8213 0.8909 0.7318

Incentives SMS6 0.8342

  SMS7 0.9083    

  SMS8 0.8517 0.8883 0.6660

Training SMS9 0.8560

SMS10 0.8036

  SMS12 0.7484    

Communication SMS13 0.9034 0.8668 0.7650

  SMS14 0.8450    

  SMS19 0.7700 0.8686 0.6231

Planning SMS20 0.8239

SMS21 0.7930

  SMS22 0.7694    

  SMS23 0.8054 0.9112 0.6725

Control SMS24 0.8048

SMS25 0.7840

SMS26 0.8368

  SMS29 0.8667    
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Table 4
Square Root of  AVE and correlations of  latent variables for the first-order constructs

  Comm Cont Incentive Plan Policy SC Train

Comm 0.875

Cont 0.764 0.820

Incentive 0.772 0.806 0.855

Plan 0.690 0.764 0.714 0.789

Policy 0.509 0.737 0.704 0.563 0.800

SC 0.685 0.836 0.783 0.700 0.764 0.839

Train 0.658 0.798 0.723 0.620 0.762 0.749 0.816

Table 5
Items loading and cross loadings

  SC Policy Incentive Train Comm Plan Cont

SC1 0.839 0.669 0.713 0.619 0.565 0.613 0.722

SC2 0.816 0.665 0.583 0.649 0.498 0.570 0.715

SC3 0.863 0.640 0.660 0.608 0.617 0.604 0.687

SC7 0.834 0.590 0.666 0.639 0.616 0.561 0.678

SMS1 0.679 0.862 0.640 0.746 0.469 0.530 0.642

SMS2 0.560 0.760 0.493 0.481 0.290 0.303 0.514

SMS3 0.585 0.772 0.542 0.569 0.439 0.488 0.600

SMS5 0.608 0.544 0.821 0.625 0.685 0.616 0.660

SMS6 0.634 0.581 0.834 0.515 0.600 0.585 0.665

SMS7 0.759 0.677 0.908 0.705 0.694 0.631 0.740

SMS8 0.609 0.633 0.592 0.852 0.515 0.512 0.685

SMS9 0.603 0.612 0.579 0.856 0.514 0.476 0.626

SMS10 0.594 0.600 0.612 0.804 0.654 0.546 0.699

SMS12 0.643 0.645 0.575 0.748 0.453 0.486 0.586

SMS13 0.672 0.564 0.762 0.682 0.903 0.629 0.696

SMS14 0.513 0.300 0.573 0.446 0.845 0.576 0.637

SMS19 0.569 0.511 0.595 0.507 0.435 0.770 0.566

SMS20 0.561 0.431 0.563 0.472 0.588 0.824 0.637

SMS21 0.568 0.484 0.564 0.556 0.489 0.793 0.600

SMS22 0.512 0.349 0.532 0.420 0.671 0.769 0.610

SMS23 0.675 0.605 0.646 0.607 0.593 0.601 0.805

SMS24 0.724 0.553 0.616 0.706 0.601 0.662 0.805

SMS25 0.577 0.544 0.626 0.617 0.581 0.555 0.784

SMS26 0.663 0.604 0.641 0.650 0.609 0.608 0.837

SMS29 0.776 0.705 0.766 0.688 0.736 0.698 0.867
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To examine the model’s structural relationship we used latent variable scores of  all first order constructs
so as to reduce the complexity of  our model and to get a single measurement of  safety management
system, we then considered the path coefficients and their significance, and the R2 value (Hair et al., 2014).
To establish the significance of  the path coefficients we ran bootstrapping in PLS using 500 subsamples
(Hair et al., 2014). Table 6 shows the results of  the hypothesis test, their coefficients, t values and the p
values. Our analysis shows that the hypothesis of  the study was accepted.

Figure 2: Structural model

Table 6
Path analysis and hypothesis testing

Relationship Beta Value Standard Deviation Standard Error T/Statistics Decision
(STDEV)

SC -> SMS 0.8644 0.0281 0.0281 30.8590 Supported

5. DISCUSSION AND CONCLUSION

Our findings show that the proposed positive relationship between safety culture and safety management
system was supported. The organizations safety culture reflects how organizations think and behave as
well as their norms with regards to safety (Morrow et al., 2014). Thus it becomes plausible to state that the
implementation of  a safety management system is borne out of  the fact that an organization has in place
a strong safety culture. Furthermore, Copper (1998) indicated that an organizations safety management
system is a manifestation of  a firms safety culture. In order words, firms with strong safety culture see the
need to develop a safety management system. In addition, Stolzer et al. (2008) stressed that for an effective
achievement of  a safety management system, there must be a sense of  commitment and involvement by
managers as well as employees in organizations because they share a common goal towards safety in the
organization. This finding also gives credence to studies from other management field, like Bowen and
Ostroff  (2004) who emphasized that an organization culture which refers to organizationally embedded
values and assumption have tendencies to shape human resources management practices which in turn
shape up firms performance. The present line of  result was in support with those of  Woo (2015) and
Mcneely (2012). Therefore, it is noteworthy that the significant influence of  safety culture on safety
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management system within the context of  Nigeria food and beverage industries is considered as reasonable.
Given the key role safety culture has on safety management system development, to the researcher’s
knowledge, no study have empirically showed this influence, we therefore provide empirical evidence of
the positive influence of  safety culture on safety management system.
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