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ABSTRACT

Introduction: Safety performance is defined as efforts undertaken by organizations with the crucial aim of
curtailing accidents and injuries to workers. It plays a crucial role in an organization aiming to achieve an anticipated
outcome. A plethora of studies have found positive association between safety culture and safety performance of
organizations. However, little is known on how the mechanism through which organizational safety culture exerts
its influence on safety performance. Thus, this study investigates the indirect effect of safety management system
in the relationship between organizational safety culture and safety performance.

Methods: This study employs the use of a 5-point Likert questionnaire to collect data from 134 respondents who
are head of safety officers in F&B industries located in Lagos, Nigeria. SmartPLS 2.0 was used for data analysis.
Results: Results from path analysis revealed that safety culture and safety management system positively relate
to safety performance. Furthermore, the mediation analysis indicated an indirect effect of safety management
system in the relationship between safety culture and safety performance.

Conclusion: Itis concluded that though safety culture has a significant positive relationship on safety performance,
however its effect will be more if F&B organizations create and constantly implement a robust safety management
system.

Key Words: F&B Industries, Nigeria, Organizational Safety Culture, Safety Management systems, Safety
Performance,

Introduction Nigeria, reports from National Bureau of Statistics in
2014 uncovered that manufacturing industries played
a major role in the social and economic growth of
the country.? The report revealed that manufacturing
industries contributed about 7% to Nigeria’s GDP in
2013. Nonetheless, this contribution has deteriorated
over the years." This deterioration was attributed to a
DOI: https://doi.org/10.3126/ijosh.v11i3.xxxx range of factors among which workplace accident and

The economic and sustainable development of
any nation is greatly dependent on manufacturing
industries, this can be seen by their contribution through
production and exportation of goods and services." In
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nine sectors.* Out of which the Food and Beverage
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(F&B) industry has been the dominant in terms of size,
population and in its contribution to the nations GDP
over the years.2In 2014, its contribution stood at 52.74%
of the total contribution of the manufacturing sector
as compared to other sectors in the manufacturing
industry.2  Moreover, this industry offered many
employment opportunities for Nigerian people in 2014
with about 511,150 people engaged in this sector.*
Bearing in mind the number of employees in the F&B
industry, a significant amount of injuries and accidents
take place in the industrial sites.*

According to data collected from National Institute
of Safety Professional in 2014 it was disclosed that
around 6205 occupational accidents occurred in F&B
industries representing 40% of the total accidents
which occurred in the manufacturing sector. Likewise,
Nigerian F&B industries had reported huge sum of
amount paid due to employee compensation from
occupational accidents.* Looking at the above-
mentioned problem it implies that safety performance
in Nigerian F&B industries is low.

Safety performance is defined as efforts undertaken
by organizations with the crucial aim of curtailing
accidents and It plays a
crucial role in an organization aiming to achieve an
anticipated outcome.®” Generally, organizations safety
performance is lowered by occupational accidents.®
To reduce accidents in organizations, the concept of
safety culture (SC) has frequently been studied. SC
scholars have theorized that SC inclined organizations
outperform organizations without safety culture.®'
From the theoretical perspective, few empirical studies
have been conducted on the relationship between SC
and safety performance.’? Substantial amount of the
extant literature shows that many of the researches
were carried out in western countries, little is known
when leaving the western settings which has been
studied in detail.” As such there is a need to investigate
the influence of organizational safety culture in Nigerian
F&B industries with a view to relating it to their safety
performance. Over the years the area of safety culture
has received much emphasis from researchers, this
is because the concept of safety culture is where
safety actions and beliefs of organizations are positive
resulting to a decreased chances of mishaps in an
organization.®

injuries to workers.’

Again, a lot of researchers that connect organizational
SC to organizational safety performance such as

Mearns et al." have only focused on confirming
that there is a link between organizational safety
culture and organization safety performance through
reduction in accidents, decreased material damages,
employee motivation and reduced absenteeism,
without addressing how and why this relationship
exist. For instance, two important SC components like
management commitment to safety has been reported
to be positively related with organizational safety
performance’®and employee involvementa prerequisite
to better safety outcome in an organization'® without
telling how and why. As a result of that the present
study employs safety management system (SMS) as a
mediator to address how the relationships exist. From
the above-mentioned problem to the researcher’s
knowledge no study was found in the literature that
provided an understanding of the mediating role of
SMS on the relationship between an organizations SC
and its safety performance. This is evidence that a gap
exists for this study to re-examine, particularly within
the context of F&B manufacturing industries in Nigeria
which are likely to differ from manufacturing industries
in developed nations due to cultural differences.

Organizational Safety Culture and Organizational
Safety Performance

A plethora of researchers have identified organization
safety performance to have been significantly
influenced by safety culture, for example: '®'° SC is
defined as a situation where commitment to safety by
managers is rife within all spheres of the organization
and are committed to reinforcing safety as a top
organizational priority."

Hajmohammad and Vachon emphasized that SC
improves safety performance by reducing the severity
and frequency of occupational incidents through
established SC factors like management commitment
and employee involvement. '© Their findings after
collecting datafrom 251 Plantsin Canada gave empirical
support to the aforementioned. The same is reported
among 455 Spanish firms by Fernandez-Muniz et
al.” Organizations with improved safety culture tends
to display a high level of safety performance thus a
resultant decrease in mishaps within the organizations.
Thus, this study examines the role of organizational
safety culture on Organizational safety performance in
F&B industries. Hence, we posit that

Hypothesis 1: Safety culture will be positively related
with organizational safety performance.
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Safety Management System and Safety
Performance

Safety management system are tools used by
management in organization for managing safety.'®
Theyinclude setof policies, practices, roles, procedures,
and functions that relates to safety. Also, safety
management system can be referred to as mechanisms
incorporated in organizations, planning to curb hazards
which affect safety and health of workers.'®' In the
same vein, safety management system allows a firm to
act in accordance with current legislations' and plays
a crucial role in the implementation of occupational
safety and health at workplace, and for preventing the
organizational accidents.'"®

Earlier studies that associated the concept of safety
management system with safety performance and
other safety related outcomes have found results
that supports SMS to have elicited performance
outcomes.®217 For instance, Wachter and Yorio
found significant negative relationship between safety
management system and accident rates.?' Naveh, Katz-
Navon and Stern carried out a study among hospital
organizations to determine how patient safety had been
improved by SMS implementation, result indicated that
higher scores of patient safety was because of safety
management system implementation.?? These studies
suggest a strong association between SMS and SP."
Organizations thatimplement an SMS would more likely
have superior safety performance.?® Similarly, Bottani
et al. confirmed that out of 116 organizations studied,
organizations that implemented safety management
system showed higher score of safety performance
than organizations without SM.?* Thus, we propose
that SMS will play a vital role in reducing accidents

in organizations thus achieving safety performance.
Therefore, we posit that

Hypothesis 2: Safety management system will
be positively related with organizational safety
performance.

Mediating Role of Safety management system

The urge to create new ideas is generally spurred
on by a culture which encourages shared vision of
action.?® Safety culture can inspire an organization to
initiate a safety management system, which may in turn
improve the safety performance of the organization?.
For example, Wu et al. had identified that safety culture
establishmentis a key requisite in developing an SMS in
anorganization which consequently resulttoanincrease
in safety performance’. Empirically, Hajmohammad
and Vachon found safety practices and procedures
that are embedded in a safety management system to
have mediated the relationship between safety culture
and safety performance at the organization level of
analysis. ' Similarly, Fernandez-Muniz et al. found
an SMS to have mediated the relationship between
a key SC component, management commitment to
safety and safety performance among Spanish firms.?
More so, McFadden et al. proposed a chain for safety
outcome achievement by safety culture in health care
organizations through safety initiative implementation,
they emphasized that other safety management
practices can serve as a mechanism between
safety culture and outcome of safety performance
achievement.” In view of this and based on the earlier
argument, the following hypotheses will be proposed:

Hypothesis 3: Safety management system mediates
the relationship between safety culture and safety
performance.

SMS

0.8400%*

Safety Culture 1

0.9190%*

0.0984%**
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Figure 1: Theoretical Model for the Research
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Methods

This study utilizes a simple random sampling technique
to draw out participants from the accessible population.
The population of this study include all F&B industries
in Lagos state Nigeria. This study was conducted
using questionnaires administered by hand to Head of
safety officers (HSQO’s) in F&B Industries in Lagos state
Nigeria. HSO’s were chosen because they are expected
to have insight about specific practices and procedures
that are been carried out in their organizations. Thus,
the level of analysis was organizational based, which
means that the data collected from each Head of
Safety Officers (HSO’s) represent their respective
organization. A total number of 350 F&B industries
were obtained from Manufacturers Association of
Nigeria directory (MAN, 2015). The sample size of this
study was estimated using G-power analysis since the
sample frame might be indeterminate. Upon analysis
from G* Power, using the number of predictors which
are safety culture and safety management system from
the study framework, the sample size for the study
was 107. However, to achieve an appreciable level of
response rate, Bartlett, Kotrilik and Higgins suggested
that the size of the population be added by at least 50%
of the required sample.?” Based on this argument, a
sample size of 71 was added to the required sample
frame of 107 which equaled 178.

Before responding to the questionnaires, we secured
their consent to participate in the study. Ethical
approval for this study was gotten from the Office of
the Directorate of Occupational Safety and Health
Department Ministry of Labor and Productivity FCT
Abuja. Out of the 134 responses from HSO who
took part in the survey, 126 results were found valid.
The valid response rate was 71%. The distribution
of respondents by status showed that there were
11 (8.7%) middle rank staff and 115 (91.3%) were of
senior level.

Measures: Safety culture was measured using seven
items adopted from a safety climate survey by Sexton
et al.® Similar to Hajmohammad and Vachon and
McFadden et al. approaches, this study incorporated
only seven out of the 19 original items that measured
safety culture at the organizational level and were
closely linked with safety culture definition. %" All
items were measured using a five-point Likert scale
that ranged from 1 (strongly disagree) to 5 (strongly
agree). Studies like Hajmohammad and Vachon and
McFadden et al. reported reliabilities of 0.89 and 0.911
respectively which is within acceptable limits stated by
Nunnaly. '%".2° The Cronbach Alpha for safety culture in
the present study was 0.854

Safety Management System was measured as a
second order construct using six dimensions in their
first order adopted from Fernandez-Muniz et al.’

critical F = 3.08371
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Figure 2: Sample size determination using G-power analysis
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These dimensions have 29 items which were reframed
to suit the study context. ltems covered a wide range of
safety management system dimensions which includes
planning, policy, training in safety, communication,
incentives, control. All dimensions were reported to
have composite reliability ranging from 0.87-0.96
which is recommended by Nunnaly. 2° All these items
were measured using a 5-point likert scale and were
coded on a scale of 1(strongly disagree) to 5(strongly
agree). In the present study all safety management
system dimensions which are planning, policy, training
in safety, communication, incentives, control had a
Cronbach alpha of 0.794, 0.823, 0.866, 0.792, 0.851
and 0.862, respectively.

To measure safety performance this study adopted
items from Fernandez-Muniz et al."® Safety performance
was measured subjectively by 4 items using a 5point
likert scale which range from 1 (extremely dissatisfied)
to 5 (extremely satisfied). Studies like Fernandez-
Muniz et al.’ reported reliability of 0.746 which is within
acceptable limits as suggested by Nunnally.?® The

Table 1: Paths Coefficients

Cronbach Alpha for safety performance in the present
study was 0.862

Results

This section presents, the structural model, and the
result of the hypotheses testing for the direct effects. To
achieve this, PLS path modelling multiple regression
technique was used to test the direct interactions.

By using the above stated method, path coefficients
were determined using t-statistics. A one-tailed
distribution was used to assess the significance level of
the t-value as opined by Chin.*® According to Sharma,
for t-values to be significant in a one tailed statistical
test, it must be greater or equal to 2.326 at 1%
significance level, it must be greater or equal to 1.645
at 5% significance level and it must be greater or equal
to 1.282 at 10% significance level.3' Any t-values that
is less than the earlier stated t-values are considered
not significant. The direct effects are stated in Table1
below:

Hypothesis Relationship Beta values Std Error T Statistics Probability value
Safety culture -> Safet
H1 arely ciiiure -> Satety 0.0984 0.0686 1.4302 0.0651
performance
Safety culture -> Safet
H2 SGly GLIITE == S4lely 0.8400 0.0335 25.095 0.0000
Management system
Safety Management system
H3 0.9190 0.0868 10.5788 0.0000
-> Safety performance
P<0.01
Communication | | Incentive | |Pnliqr | | Training | | Planning

‘\ *,

34762

25.095

t e "

25.278

5MS

38.525 15396

-

.

-'-"
0.900
0758 -._b

1.430

Safety Culture

0.649

Safety Performance ol
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Table 1. shows the results of the path coefficient (Beta-
values), standard error, t-values, and decision taken
for the study. In summary, the result of the hypotheses
testing of the direct relationship as shown in Table 1.
showed that all accepted hypotheses had a t-value
above 1.282 (10% significance level for one-tail test).
The significant relationship for the direct hypothesis
includes H1 (B= 0.0984; t= 1.4302; p > .05), H2 (B=
0.8400; t= 25.095; p < .1), H3 (B= 0.9190; t=10.5788;
p< .1). The result of the path analysis is presented
in Figure 2. The latent variable scores from the
measurement model for all first order construct was
determined and used to determine the structural model
to reduce the complexity of the model, then path
analysis was determined using bootstrapping. The
next section presents the fourth hypothesis (H4) of the
study.

Mediating Effect Hypothesis
To achieve the fourth hypothesis (H4), a mediating test
as mentioned by Ramayah et al.*? was carried out to see
if the influence of the independent variable is extended
to the dependent variable by the mediating variable.
This study utilised resampling mediation technique
i.e., bootstrapping and path coefficients by Hayes and
Hayes.* This method is firstly done by finding out the
t-values and path coefficients using the independent
variable and the dependent variable with no mediator
and secondly utilizing the mediator as well as the
standard errors. In the present study, two different links
were obtained which are “a” signifying the path of the
independent variable to the mediating variable (X-M),
“b” which signifies the second path from the mediating
variable to the dependent variable (M-Y). Calculation
of the modified standard error for the product of a*b
was done and the critical ratio was also determined
which was employed to estimate t-values linked with
the product of a*b. This study assessed the influence
of the mediating variable with SmartPLS 2.0 M3 by
utilizing the bootstrapping and the model displayed
the t-values. The t values are calculated by using the
formula below as provided by Hayes and Preacher.®
T, Tﬁb=ﬂ ............... eq. 1

Sah
Where:

a = path loading value of the relationship between the
independent variable and the mediator.

b = path loading value of the relationship between the
mediator and the dependent variable.

Sab = standard deviation of a and b above.

Table 2 presents the result of the mediating effect of
safety management system on the relationship between
safety culture and safety performance. If t-value of a*b
is > 1.96 mediation is said to exist otherwise not.

Table 2: Test of mediation of SMS
Safety culture (SC)

a*b 0.649
Sab 0.070
T 9.294

Note: Significance of t values at 1%. Where Sab = Standard
deviation of a and b, t=t value for mediation, a*b = product
of independent variable path to the mediator and mediating
variable path to the dependent variable.

The table 2 shows the significant t value of the mediating
effect of SMS on the relationship between safety
culture and safety performance. Hence hypothesis H4
is supported. The result shows the t value of 9.294 was
significant at p value of 1%.

Discussion

This study investigated the link between SC and
organizational safety performance, with the indirect
influence of safety management system on the
relationship between SC and safety performance in
F&B industries in Lagos Nigeria.

As hypothesized, our findings revealed that
safety culture was positively related to safety
performance. The findings give credence to the fact
that organizations with a strong safety culture tend
to outperform organizations with negative safety
culture.””'* Organization safety culture refers to the
value an organization place on safety." The result
puts forward that firms with a positive safety culture
tend to have better safety outcome because upper-
level management care about wellbeing and safety of
employees, employees in such firms are empowered,
involved actively, and partake in activities that are
safety related which are beneficial to the organization.
Safety culture provides ways to the essential design
and operating techniques of an organization and helps
organizations to avoid accidents thus improving safety
performance."

Also, Carder and Ragan® stated that firm’s safety
performance can be improved when the firm’s
demonstration of its management commitment to
safety allows employees to be involved in safety
related activities which is a proxy for the organization’s
safety culture. Similarly, Vecchio-Sadus and Griffith
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indicated that the essential ingredient in accomplishing
a positive safety culture in an organization is when
firm’s management are committed towards safety
of their employees and get employees involved in
problem solving and decision-making process.' The
benefit does not only reduce injury rates, but also offers
financial and social rewards to such organizations.
One possible reason why safety culture was found
positively related to safety performance was because
F&B industries in Nigeria had not implemented a
positive safety culture hence, this might likely influence
firm’s outcome of safety as such it translates in their
safety performance.

The present line of result is consistent with previous
studies by done at the organizational level of
analysis'®'%"" In addition, the findings of this study are in
line with the resource-based view theory as postulated
by Barney.*® The resource-based view holds that
successful and efficient application of resources (rare
inimitable) will facilitate organizations achievement of
competitive advantage.®® Organizational culture has
been studied as rare and inimitable resources owned by
organization which enhances organizations competitive
advantage which in turn shapes a firm performance.
Taking a leaf from this it could be said that the safety
culture gives organizations superior advantage
consequently improving their performance. In essence
it implies that firms that implement rare inimitable non-
substantial resources like its safety culture can present
competitive advantage and high performance for an
organization in current competitive market.*> As such
firms should instil a culture of safety which offers a
firm a means to achieve competitive advantage and
consequently superior safety performance.

Furthermore, the current study hypothesized that
safety management system is positively related to
safety performance. This hypothesis was supported.
In this study, safety management system refers to
sets of persons, policies, resources, procedures, and
practices which act together in an organized manner
to ease damage and losses caused in the process
and place of work."® It offers an organized contrivance
for firms to constantly enhance safety and sets the
organizational policies, procedures, structure, and
processes, which offers the organization the ability to
guarantee safe operations."”

The findings obtained in the current study further
validate earlier works that attempted to explore the
relationship between safety management system

and safety performance. Some of the studies include
Fernandez-Muniz et al. and Bottani et al. In addition,
Fan and Lo also found safety management system
implementation to had effectively enhanced firms’
financial performance.?°?4% One justification for the
positive relationship could be found in Robotham
who emphasized that the presence of managers who
show commitment to safety within an organization is
a prerequisite for the success of an SMS, as at the
time this study was conducted, the respondents
which were Head of safety officers had adequate
educational experience which is reflected in their level
of commitment towards safety of their employees. ¥

The implication of this finding reveals that deployment
of safety management system in firms enables
the achievement of the firms’ safety objectives like
reduction material damages, personal injuries,
increase in employee satisfaction as well as their
motivation. As such, the more firms are committed to
safety management system implementation, the better
their achievement of safety performance. Knowing
the importance of this correlation, many organizations
today now commit lots of resources towards safety
management system implementation to encourage
achievement of safety goals thus minimising cost
incurred on safety.

Finally, this study hypothesised that SMS would mediate
the relationship between safety culture and safety
performance. The hypothesis was supported. This
result indicates that firms with a positive safety culture
are likely to introduce a safety management system
which will result to a desired performance. This means
that though safety culture are resources to improve
organization’s safety performance, however the impact
on safety performance will be greater when Nigerian
F&B industries develop and implement a strong SMS. It
also implies that relevant and strong SMS can transfer
the impact of safety culture to safety performance
thereby improving safety performance. Put differently, it
means that safety culture passes through SMS to affect
safety performance. The result is supported by Wu et
al.” who reiterated that safety culture improvement is
essential to the development of a safety management
system which is an ingredient for safety performance
improvement. In addition, Fernandez-Muniz et al.?®
also reiterated safety management system mediated
management value for safety and safety performance.
Furthermore, Hajmohammad and Vacchon indicated
the role of safety practice in mediating the relationship
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between safety culture and safety performance. '° This
result as well confirms the patient safety chain model
put forward by McFadden et al. for health care industry,
as it provides empirical evidence for the safety culture-
initiative-outcome model in a food and beverage
manufacturing context." Knowing the importance of
safety management system in an organization, it is
necessary for firms to adopt a positive safety culture
which helps to develop the safety management
system and thus a better safety performance, as such
organizations should strengthen their safety culture in
all ramifications.

This study has key managerial implication to
manufacturing leaders in Nigeria because improving
safety has turned out to be a national priority. Therefore,
this study provides empirical support that safety culture
is tied to better safety outcome, this suggests that when
organizations especially F&B industries in Nigeria
desire to make improvements in safety, there is a need
to base their emphasis on improving a safety culture.
This study also provides support that improved care
given to employees by management is beneficial to
organizational goals, this can assist to enhance morale
of workers thus enabling them to have self-assurance
in the management of the organization.

Maintaining a positive safety culture is vital to an
organizations success since it plays a crucial role in
the development of a safety management system
which helps organizations to reduce the level of safety
hazards and occurrences, thus reducing related
financial costs incurred. Such organizations avoid
much medical bills and allowances for hospitalized
employees or compensations paid to family members
of employees involved in occupational accidents or
hazards. It should be noted that expenses incurred by
firms because of such accidents subject’s firms to an
undesirable profitability and economic outcome thus it
deters their competitive advantage in the global market.

Additionally, it should also be noted that previous
studies on occupational safety and health on safety
culture were done in Western and Asian countries,
however this study was done in a non-western
and non-Asian setting hence it adds to the body of
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