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Abstract: Problem statement: Safety culture is a complex structure in an organization that includes
values and attitudes, most of which are potentially changeable and related to actual accident behavior.
In this study, the components of safety culture included organizational commitment, management
involvement, employee empowerment, reporting system and rewarding system. Approach: The
numbers of occupational injuries in industries have steadily increased during recent years. The major
objectives of this study were to evaluate the safety culture and to analyze the difference in safety
culture in the metal products industry in Iran (Guilan province) with regard to companies’ age. Metal
products industry was chosen because of the higher occupational injuries rates amongst the industries
in Iran. Results: The companies were chosen based on their age. A total of 714 respondents from 14
companies participated in the survey. The method used in this study was a questionnaires
quantitative type based on a Lickert scale and the data collected were analyzed statistically. The
one-way ANOVA was used to test for significant difference in safety culture in the metal products
industry with regard to companies’ age. The results showed that safety culture was not strong based
on the mean for average score of 2.58 which was less than 3 compared to the possible maximum of
5. One-way ANOVA analysis revealed that there was a significant difference among safety culture
with respect to companies’ age. New companies had stronger safety culture compared to older one.
Conclusion: Based on the findings the hypothesis of this study is accepted. This study also indicated
that the safety culture in the metal products industry in target population group was not strong
however, can be improved through improvement of its five components.
Key words: Safety culture, organizational commitment, management involvement, employee
empowerment, reporting system, rewarding system
vulnerable to failures has grown. It has become clear
that such vulnerability does not originate from just
human error, technological failures, or environmental
factors alone, but rather the fixed organizational
policies and standards which have repeatedly been
shown to predate the catastrophe. In recent years the
safety practitioners have focused on the organizational
values that might enhance risk and crisis management
and safe performance in industries complex
conditions[2]. It has become clear that such vulnerability
does not originate from just human error, technological
failures, or environmental factors alone. Rather, it is the
fixed organizational policies and standards which have
repeatedly been shown to predate the catastrophe.
Therefore, safety practitioners in recent years have
begun to focus on the organizational values that might
enhance risk and crisis management and safe

INTRODUCTION
The rapid development of new technology has
essentially changed the nature of work and has
increased the complexity of systems within many of
industries. Hence, the world becomes increasingly
complicated. These complex systems require a tight
combination
between
technical
and
human
subsystems[1]. In this sense, the failure of either
subsystem can often cause a failure of the entire system.
Moreover, catastrophic breakdowns of these systems
create serious threats, not only for those within the
organization, but also for the surrounding public.
Simultaneously, the accidents that occur in workplaces
have also become more complex and in some cases
more frequent. In fact, with each failure that occurs, the
knowledge of the factors which make organizations
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by the organization. In fact, safety culture is a set of
guidelines’ beliefs that by which group of individuals
guided in their behavior by their joint belief in the
importance of safety and their shared understanding
that every member willingly upholds the group’s safety
norms and will support other members to that common
end. Fuller and Vassie[4] revealed that safety culture as
an important phrase and concept came to prominence
following a number of major accidents in the late
1980s. According to Wiegmann et al.[1], the current
interest in the term safety culture can be traced directly
back to the Chernobyl accident in 1986. They
mentioned that conceptualizations and definitions of
safety culture have been derived mainly from the more
general notion of organizational culture. Hence, some
of the most important definitions of safety culture in
recent studies argued followed by the definition of
safety culture, which used in this study.
Wiegmann et al.[5] argued that safety culture is
defined as a set of beliefs, norms, attitudes, roles and
social and technical practices that are concerned with
minimizing the exposure of employees, managers and
members of the public to conditions considered
dangerous or injurious. However, Wiegmann et al.[1,5],
believe that by considering commonalties among the
various definitions of safety culture; a global definition
can be formulated. They argued that safety culture is
the enduring value and priority placed on worker and
public safety by everyone in every group at every level
of an organization. According to Cooper[6] safety
culture is what emerges as a result of a concerted
organizational effort to move all cultural elements
towards the objective of safety, including an
organization’s members, its systems and work
activities. Clarke[7] defines safety culture as the core
assumptions and beliefs that organizational members
hold concerning safety issues. Dingsdag et al.[8] termed
safety culture such as a very useful way of
understanding how organizations influence the safety
behavior of their employees. From this behavior,
employees learn what actions will be rewarded,
tolerated or punished. This in turn influences what
actions and behavior employees initiate and maintain,
which directly relates to safety performance. Harvey et
al.[9] reported that safety culture of an organization is
the product of individual and group values, attitudes,
perceptions, competencies and patterns of behavior that
determine the commitment to and the style and
proficiency of, a safety management and organization’s
health. Finally, from the standpoint of this study, safety
culture refers to a complex structure that includes
values and attitudes, most of which are potentially
changeable and relate to actual accident behavior. Also,

performance in industries complex conditions. Some
scholars[3] believed that culture and technology actually
go hand in hand.
In this scene, culture is said to be the very heart of
organizations. It consists of attitudes, perceptions,
beliefs and values, which need to be set in context. In
the face of new mandates, it is believed that culture can
play a vital role in helping organizations respond to the
many challenges they face now. According to this study
in an era of increasing competition and scarce
resources, maximizing safety performance is a critical
issue for managers in the organizations and industries.
This study believes that strong and positive safety
culture as the powerful apprentice can work in the
region of constraints to produce high-quality results.
Also, strong and positive safety culture can improve
safety performance in the workplaces. Hence,
researchers and business strategists who study the
organizational culture and safety phenomenon also
believe that strong safety culture in large measure
initiatives drive safety performance.
In general, most industrial companies in Iran
comply established occupational safety procedures and
policies, but the numbers of occupational injuries in
industries have steadily increased during recent years.
However, most accidents and incidents in Iranian
industries are a direct result of not adhering to their
established safety procedures, as well as lack of strong
safety culture, safe working conditions and employees’
safe work attitudes and actions. Thus, the participation
of all employees including managers and non-managers
is vital in policymaking, establishing and implementing
a feedback system that drives continuously toward
safety improvement in industrial companies to achieve
a successful safety program. It must be mentioned that
safety culture has an important role in reducing
occupational accidents in industry. The current situation
of safety in the metal products industry shows that there
was room for improvement of safety by the
management in the implementation the safety
procedures. Currently, no studies have been conducted
on safety culture in the metal products industry in Iran
(Guilan province). Therefore, the main objective of this
study was to evaluate the current safety culture in this
industry based on the perception of employees.
Furthermore, this study examined the difference in
safety culture in the metal products industry in Iran
(Guilan province).
Safety culture: A safety culture exists within an
organization where each individual employee,
regardless of their position, accepts and assumes an
active role in error prevention and that role is supported
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safety culture refers to the extent to which individuals
and groups will commit to personal responsibility for
safety, act to preserve, enhance and communicate safety
concerns, strive to actively learn, adapt and modify both
individual and organizational behavior based on lessons
learned from mistakes and be rewarded in a manner
consistent with these values. Therefore, safety culture is
assumed to be a component of an organization that can
be improved rather than simply instilled. Obviously,
such a distinction is important when it comes to both
measuring and changing safety culture within
organizations.
The literature of organizational safety supports the
inclusion of several aspects of an organization to
describe the components of safety culture. Studies have
indicated that safety culture is best considered as a
multidimensional concept. Few studies[10] have been
designed to capture multiple components of safety
culture as it has been defined in the literature. Harvey et
al.[9] believed that the attempts to define components,
which constitute a good safety culture, all imply that
effective provision for safety depends as much upon
organizational culture generally as it does upon specific
attention to safety matters. Wiegmann et al.[11] also,
argued that there has been no consensus on the exact
number of components that reflect organizations’ safety
culture.
Apart from those arguments, the most current
components of safety culture in terms of this study
introduced in five major components that are such as (i)
organizational commitment, which is a subset of
organizational factors, denoting the extent to which
upper level management demonstrates positive and
supportive safety values, attitudes and behaviors[8,12-22],
(ii) management involvement that is contingent on
management’s physical approach to safety[19]. For
instance, direct involvement of upper and middle level
management, in safety meetings and workshops or in
safety oversight[23]. It also, refers to the extent to which
both upper and middle level managers get personally
involved in critical safety activities within the company,
(iii) employee empowerment pertains to the
responsibility placed on employees by upper level
management and the degree to which that responsibility
authorizes or motivates employees to have safe
behavior. Short et al.[23] stated that in a general sense
employee empowerment refers to the extent of
employees’ ability to perform their functions
accurately. Studies[1,24], reported that employee
empowerment within the context of safety culture
means that employees have a substantial voice in safety
decisions, have the leverage to initiate and achieve
safety improvements, whole departments to be

accountable for their actions and take pride in the safety
record of their company, (iv) reporting systems that can
prevent many of occupational accidents, which can not
be compensated. The free and uninhibited reporting of
safety issues that come to the attention of employees
during the course of their daily activities is an important
facet of an effective reporting culture. Reporting system
is one of the necessary elements for successful safety
management that control and support safety
processes[18,25,26]. Such system evaluates and intends in
improving
safety
and
limiting
occupational
accidents[10,23]. According to Wiegmann et al.[1],
effective and systematic reporting system in companies
is the basis to identifying the weakness of safety
management before accidents occur and (v) rewarding
systems that refers to the manner in which both safe and
unsafe behaviors and activities in companies are
evaluated and the consistency in which rewards or
penalties are doled out according to these evaluations.
Hence, a fair evaluation and reward system is needed to
promote safe behaviors and discourage or correct
unsafe behaviors. Through reward systems, the safety
culture in organizations is maintained. Behaviors that
are rewarded will be repeated and safety behavior will
be modified[27].
As the safety culture is a subset of the overall
organizational culture. It is one of the most stable and
substantial forces within organizations, shaping the way
members think, behave and approach their work. In
short, it represents an organization's unique style of
operation. Furthermore, positive and strong safety
culture is a comprehensive set of values such as
commitment of the organization, particularly senior
management, to the achievement of a high standard of
safety and the demonstration of this commitment
through communications and maintenance, consistent
management response to incidents, consistent decision
making, reward and approval systems, allocation of
resources training, a caring management attitude,
acceptance of the participative safety controls. People
need to have a better perception of what safety values
and norms looks like in a practical sense in the field of
industrial settings. In this sense, it is very important for
industrial companies to understand importance and
meaning safety culture (especially positive and strong
safety culture) in their area of activities. Hence, positive
and strong safety culture implies that all the people
involved, share similar perceptions and adopt the same
positive attitudes towards safety[28].
Gibbons et al.[29] identified a set of indicators that
contributed to positive and strong safety culture. Those
indicators according to this study are such as (i)
organizational
commitment,
(ii)
management
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involvement, (iii) employee empowerment, (iv) report
system and (v) reward system. Other scholars
mentioned other components that make up an effective
safety culture. Based on existed literature, important
elements to the development of positive and strong
safety culture are such as strategic and action plan to
integrate safety that looks for integrate safety into all
aspects of activities in companies. Risk control system
is the second element of a basic foundation for positive
and strong safety culture is the presence and quality of
the industry’s risk control systems. Safety management
information system as the third element and foundation
for positive and strong safety culture is the presence
and quality of safety management information system
in companies. Safety management system is the fourth
important element of positive and strong safety culture
that is the extent to which safety management systems
in companies are reviewed. Integrated job and safety
training is the fifth essential element for positive and
strong safety culture that refers to the extent of high
quality integrated job and safety training that every
employee receives. Attitude to safety values as the sixth
element of positive and strong safety culture reveals
that safety culture should be well based in a company
that is the existence of a good attitude to safety values
among its employees. Visible indication of senior safety
staff is important as the seventh element of a positive
and strong safety culture. Hence, that is the position of
senior safety staff in a company’s organizational
hierarchy that gives a visible indication of the
importance emotionally involved to safety culture.
Communication as the eighth element of positive and
strong safety culture is the ability to effectively
communicate with employees, though not an easy skill
to master for managers; it is an obvious requirement for
good leadership. Organizational learning as the ninth
element of positive and strong safety culture is defined
as a change of goal directed behavior based on
experience. Continuous learning is the tenth element for
a strong and positive and strong safety culture in a
company, which makes safety culture as a dynamic
phenomenon in work life safety[30,31].

occupational injuries rate amongst the industries in Iran
(35.69 injuries per 1,000 workers in 2004). This study
was conducted at research site within three years from
2005-2008. The population of the target group
consisted of managers and non-managers. Random
sampling method is used to define target population.
The total sample frame consisted of 168 managers and
674
non-managers,
randomly
selected
from
distinguished companies. The high response rate of this
study’s survey package was as follows: out of all 168
managers, 128 completed questionnaires were returned
which can result in a 76.19% response rate. Out of all
674 non-managers, 586 completed questionnaires were
returned which can result in an 86.94% response rate.
Hence, the sample was 714 and yielded an overall
response rate of 84.80%.
This study used quantitative and descriptive
methodology to collect and statistically analyze data.
Data collection was concluded questionnaire surveys,
using a five point Likert scales. The questionnaires were
designed to address the respondents’ perceptions of the
current safety culture of the metal products industry in
Iran (Guilan province) through its five components. The
safety culture questionnaire in this study was based on
the development and initial validation of a safety
culture survey of Wiegmann et al.[11] standard
questionnaire which was modified for the purpose of
this study. The questionnaire was aimed at evaluating
safety culture with consideration of the five
components. They are as follows: organizational
commitment, management involvement, employee
empowerment, reporting system and rewarding system,
with each component consisting of 7 items. Therefore,
the questionnaire includes 35 items.
Gathering data for the quantitative method was
done based on hypothesis on the difference in safety
culture in the metal products industry in Iran (Guilan
province) with regard to companies’ age. Hence, in
order to investigate the difference in safety culture in
the metal products industry One-way ANOVA analysis
was applied. The total score of safety culture
components in terms of employees’ perspective was
analyzed and used to test the hypothesis of this study. A
significant level of 0.5 (p-value) was used to establish
the difference between the variables. The smaller plevel value represents more certainty of the estimation
and vice versa for a higher p-value.
Performance scores on safety culture components
were calculated to evaluate the safety culture in terms
of employees’ perspective. Performance scores on
safety culture and its five components were determined
by calculating the mean of participants’ responses to
each item. The mean score on each of the components

MATERIALS AND METHODS
A total of 14 companies in the metal products
industry in Guilan province of Iran were involved in the
questionnaire surveys. Out of 14, 2 companies started
their activity 10 years and below (new companies), 10
companies started their activity 11-20 years (young
companies) and 5 companies started their activity 21
years and above (old companies). Metal products
industry was selected because of the higher
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Table 1: Average score of safety culture and its components
Safety culture (components) Lowest
Highest
Std.

indicates respondents’ general opinion of them. If the
mean score on each of the components was below 3,
showing that respondents generally hold a negative
point of view of their companies’ safety culture in
regard to each component. It is interpreted to mean that
in their opinion those components were not strong.
While, if the mean score on each of the components
was 3 and above, showing that respondents generally
hold a positive point of view of their companies’ safety
culture in regard to each component. It is interpreted to
mean that in their opinion those components were
strong. The mean score on all of the components
indicates the respondents’ general opinion of safety
culture within companies in the metal products industry
of Guilan province in Iran. If the mean score on all of
the components was below 3, indicating that
respondents generally hold a negative point of view of
their companies’ safety culture. It is interpreted to mean
that in their opinion safety culture was not strong.
While, if the mean score on all of the components was 3
and above, indicating that respondents generally hold a
positive point of view of their companies’ safety
culture. It is interpreted to mean that in their opinion
safety culture was strong.

average score
Safety culture
Organizational commitment
Management involvement
Employee empowerment
Reporting system
Rewarding system

obtained
1.00
1.00
1.00
1.00
1.00
1.00

obtained
4.50
4.40
5.00
4.30
4.70
4.60

Mean
2.58
2.50
2.53
2.61
2.44
2.80

deviation
0.58
0.69
0.85
0.71
0.75
0.71

Table 2: Average score of safety culture based on companies’ age
Companies
Age

Safety culture
average score
New
Young
Old

Lowest
obtained
1.50
1.00
1.30
1.00

Highest
obtained
4.00
3.90
4.50
4.50

Mean
2.68
2.47
2.63
2.58

Std.
deviation
0.58
0.53
0.62
0.58

Table 3: Variance analysis of difference in safety culture based on
companies’ age
Between groups
Within groups
Total

Sum of squares df
6213.878
2
292275.087
711
298488.965
713

Mean square
3106.939
411.076

F
7.558

Sig.
0.001

Dependent variable: Safety culture total score

The results of the description for average score of
safety culture based on companies’ age is shown in
Table 2. The results show that the mean for average
score of safety culture with regard to companies’ age
was 2.68±0.58, 2.47±0.53 and 2.63±0.62 in new, young
and old companies respectively, compared to the
possible maximum score of 5. As the mean score on
safety culture was less than 3, these indicate that, safety
culture was not strong for any companies’ age in the
metal products industry in Iran (Guilan province). The
overall result shows that the mean for average score of
safety culture was 2.58±0.58 in the metal products
industry compared to the possible maximum score of 5.
Since, the mean score on safety culture was less than 3,
it shows that, safety culture was not strong in the metal
products industry in Iran (Guilan province).
In this study the results obtained are analyzed for
any difference in safety culture in the metal products
industry in Iran (Guilan province) regarding companies’
age. The hypothesis is: There is a difference in safety
culture in the metal products industry in Iran (Guilan
province) regarding companies’ age.
Table 3 shows the result of variance analysis for
the difference in safety culture in the metal products
industry with respect to companies’ age. Since the Sig
(p- value) is less than 0.01, there is a statistically
difference in safety culture in the metal products
industry at the 99% confidence level.
Table 4 shows the result of comparison of safety
culture in new, young and old companies using the
Duncan Post Hoc Test. This analysis shows that there is
a difference in safety culture between young companies

RESULTS
In this study, safety culture is analyzed in terms of
respondent’s point of view. Also, the safety culture
situation according to the score of each component is
analyzed.
Table 1 shows the results of the description for
average score of safety culture and its components. The
result shows that the mean for average score of safety
culture was 2.58±0.58 in the metal products industry
compared to the possible maximum score of 5. Since,
the mean score on safety culture was less than 3, it
shows that, safety culture was not strong in the metal
products industry in Guilan province, Iran. The result
shows that the mean for average score of organizational
commitment, management involvement, employee
empowerment, reporting system and rewarding system
as the safety culture components was 2.50±0.69,
2.53±0.85, 2.61±0.71, 2.44±0.75 and 2.80±0.71
respectively, in the metal products industry compared to
the possible maximum score of 5. Since the mean score
on all of the safety culture components was less than 3,
it shows that, organizational commitment, management
involvement, employee empowerment, reporting
system and rewarding system to safety issues was not
strong in the metal products industry in Guilan
province, Iran.
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Table 4: Duncan post hoc test (tests of between-subjects effect)
safety culture based on companies’ age
Subset for alpha = 0.05
---------------------------------------------Companies’ age
1
2
Young companies
86.5771
Old companies
92.0160
New companies
93.7295
Sig.
1.0000
0.3980

and to seek a deeper understanding of the dependence
of safety performance to safety culture. The study was
interested in determining whether employee’s
background and environment variables affect
differences, relation and calculation in safety culture
level for different companies. The results indicated
positive overall performance in relation to
organizational safety culture factors.

compared with new and old companies. However there
is no difference in safety culture between new
companies compared with old companies. Since,
according to Kinner and Gray[33] there are no
differences among the means in either group and any
member of either group was different from a member of
the other group. Furthermore, the result shows that new
companies had stronger safety culture, while young
companies had the weakest safety culture in the metal
products industry in Iran (Guilan province).

CONCLUSION
Improving safety by improving safety culture
presents a clear way forward for the different industries
in Iran. Among those industries the metal products
industry in Iran is the pioneer in promoting a consistent
national standard to improve safety competency for key
safety positions. Recognition of the need to further
improve safety within the Iranian industries, especially
the metal products industry will lead some companies
to adopt the safety culture concept to change safety
behaviors. However, the principles of safety culture are
challenging to apply in practice. The metal products
industry is dynamic, diverse and of critical importance
to Iran’s economy and people’s way of life. The safety
of this industry is directly linked to the safety of its
employees. While industry safety is improving, it is still
a long way short of best practice and many Iranian are
still being injured and killed every year.
The statistical analyses demonstrated the
evaluation of the present safety culture in the metal
products industry in the target population group. The
findings showed that from employees’ perspective,
safety culture was not strong in the metal products
industry in Iran (Guilan province). Analysis of safety
culture components revealed that all of them were
evaluated as weak components and categorized in terms
of obtained scores respectively are as follows: reporting
system, organizational commitment, management
involvement, employee empowerment and rewarding
system. The result showed that the respondents
evaluated rewarding system as the strongest
component, while reporting system was assessed as the
weakest component. It is interpreted to mean that
managers used different rewards as a strategy to control
safety affairs within companies, without using or
creating reporting channels and system to monitor
activities and functioning in work places.
The comparison in safety culture in the metal
products industry identified a difference between new,
young and old companies. The results showed that new
companies had the strongest safety culture and young
companies had the weakest safety culture in the metal
products industry in Iran, Guilan province. It is

DISCUSSION
It is noticed that safety culture and its related vital
components in the metal products industry of target
population group were not strong. It is interpreted to
mean that employees had no strong safety values to
implement their job effectively and to assess important
factors in achieving the desire objectives.
Wiegmann et al.[11] in their study assessed the
safety culture within the commercial aviation industry
based on five global components of safety culture
which are organizational commitment, management
involvement, employee empowerment, reward systems
and reporting systems. The goal was to allow
employees throughout the airline (from line pilot to toplevel management) to give their personal assessment of
these organizational factors, taking into account the
operational constraints of the airline and its personnel.
The mean score for the airline on all five dimensions
was above the average score, indicating that
respondents hold a generally positive opinion of their
airline’s safety culture in regard to each dimension.
Hence, the results indicated positive overall airline
performance in relation to organizational safety factors.
The research results of Wiegmann et al.[11] showed that
respondents evaluated organizational commitment as
the strongest component and reward system as the
weakest component within the commercial aviation
industry. Kao[32] in his study assessed the level of
present safety culture within a petrochemical
organization (five petrochemical companies) in Taiwan.
Factor analysis, t-test and one-way ANOVA variance
analysis were used to analyze the collected data sets
740
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interpreted to mean that managers of new companies in
the first stage of organizational life initiate the
establishment of units for their companies. They have
enough motivation to provide essential facilities and to
consider related functions in the production line, but
during their production process and maintenance
period, when confronted with some financial problem
they z to decrease production or services costs to keep
the companies afloat. Hence, the new companies have
higher safety situation than the others.
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