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Abstract: Problem statement: Safety culture is a complex structure in an orgaion that includes
values and attitudes, most of which are potentietiigngeable and related to actual accident behavior
In this study, the components of safety culturduded organizational commitment, management
involvement, employee empowerment, reporting systam rewarding systemApproach: The
numbers of occupational injuries in industries hateadily increased during recent years. The major
objectives of this study were to evaluate the yafetiture and to analyze the difference in safety
culture in the metal products industry in Iran (@miprovince) with regard to companies’ age. Metal
products industry was chosen because of the higt@rpational injuries rates amongst the industries
in Iran. Results: The companies were chosen based on their agealhab¥?14 respondents from 14
companies participated in the survey. The methoddum this study was a questionnaires
guantitative type based on a Lickert scale anddéia collected were analyzed statistically. The
one-way ANOVA was used to test for significant difnce in safety culture in the metal products
industry with regard to companies’ age. The resstiswed that safety culture was not strong based
on the mean for average score of 2.58 which wasstlesn 3 compared to the possible maximum of
5. One-way ANOVA analysis revealed that there wasgaificant difference among safety culture
with respect to companies’ age. New companies haxhger safety culture compared to older one.
Conclusion: Based on the findings the hypothesis of this stsdgccepted. This study also indicated
that the safety culture in the metal products itigu#n target population group was not strong
however, can be improved through improvement dives components.

Key words: Safety culture, organizational commitment, manageémevolvement, employee
empowerment, reporting system, rewarding system

INTRODUCTION vulnerable to failures has grown. It has becomarcle
that such wvulnerability does not originate fromtjus
The rapid development of new technology hashuman error, technological failures, or environmaént
essentially changed the nature of work and ha$actors alone, but rather the fixed organizational
increased the complexity of systems within many ofpolicies and standards which have repeatedly been
industries. Hence, the world becomes increasinglyshown to predate the catastrophe. In recent yéwrs t
complicated. These complex systems require a tightafety practitioners have focused on the orgamaati
combination  between technical and humanvalues that might enhance rigld crisis management
subsystemd. In this sense, the failure of either and safe performance in industries complex
subsystem can often cause a failure of the entsem.  conditioné”. It has become clear that such vulnerability
Moreover, catastrophic breakdowns of these systemdoes not originate from just human error, technickilg
create serious threats, not only for those withie t failures, or environmental factors alone. Rathtes the
organization, but also for the surrounding public.fixed organizational policies and standards whiekeh
Simultaneously, the accidents that occur in wortgda repeatedly been shown to predate the catastrophe.
have also become more complex and in some cas@herefore, safety practitioners in recent yearsehav
more frequent. In fact, with each failure that ascthe  begun to focus on the organizational values thahmni
knowledge of the factors which make organizationsenhance risk and crisis management and safe
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performance in industries complex conditions. Someby the organization. In fact, safety culture ised of
scholar§! believed that culture and technology actuallyguidelines’ beliefs that by which group of indiviala
go hand in hand. guided in their behavior by their joint belief imet

In this scene, culture is said to be the verythefar importance of safety and their shared understanding
organizations. It consists of attitudes, percetion that every member willingly upholds the group’sedgaf
beliefs and values, which need to be set in context norms and will support other members to that common
the face of new mandates, it is believed that celoan  end. Fuller and Vasdférevealed that safety culture as
play a vital role in helping organizations respaadhe  an important phrase and concept came to prominence
many challenges they face now. According to thislgt following a number of major accidents in the late
in an era of increasing competiton and scarcel980s. According to Wiegmanet al.!, the current
resources, maximizing safety performance is acaliti interest in the term safety culture can be tradesctly
issue for managers in the organizations and inggstr back to the Chernobyl accident in 1986. They
This study believes that strong and positive safetymentioned that conceptualizations and definitiofis o
culture as the powerful apprentice can work in thesafety culture have been derived mainly from theemo
region of constraints to produce high-quality résul general notion of organizational culture. Hencenso
Also, strong and positive safety culture can imgrov of the most important definitions of safety culture
safety performance in the workplaces. Hencerecent studies argued followed by the definition of
researchers and business strategists who study tlsafety culture, which used in this study.
organizational culture and safety phenomenon also Wiegmannet al.® argued that safety culture is
believe that strong safety culture in large measurelefined as a set of beliefs, norms, attitudes,sraled
initiatives drive safety performance. social and technical practices that are concernitd w

In general, most industrial companies in Iranminimizing the exposure of employees, managers and
comply established occupational safety procedungls a members of the public to conditions considered
policies, but the numbers of occupational injuries dangerous or injurious. However, Wiegmaatral !,
industries have steadily increased during receatsye believe that by considering commonalties among the
However, most accidents and incidents in Iranianvarious definitions of safety culture; a globalid#fon
industries are a direct result of not adheringheirt can be formulated. They argued that safety culisire
established safety procedures, as well as laclrofg the enduring value and priority placed on worked an
safety culture, safe working conditions and empésye public safety by everyone in every group at evemel
safe work attitudes and actions. Thus, the pasttp ~ of an organization. According to Cooffersafety
of all employees including managers and non-mamsagerculture is what emerges as a result of a concerted
is vital in policymaking, establishing and implertiag ~ organizational effort to move all cultural elements
a feedback system that drives continuously towardowards the objective of safety, including an
safety improvement in industrial companies to aghie organization’s members, its systems and work
a successful safety program. It must be mentiohat t activities. ClarkE! defines safety culture as the core
safety culture has an important role in reducingassumptions and beliefs that organizational members
occupational accidents in industry. The currentasion  hold concerning safety issues. Dingseagl.” termed
of safety in the metal products industry shows thate  safety culture such as a very useful way of
was room for improvement of safety by the understanding how organizations influence the gafet
management in the implementation the safetybehavior of their employees. From this behavior,
procedures. Currently, no studies have been coeduct employees learn what actions will be rewarded,
on safety culture in the metal products industryran  tolerated or punished. This in turn influences what
(Guilan province). Therefore, the main objectivaloé  actions and behavior employees initiate and maintai
study was to evaluate the current safety culturthi;m  which directly relates to safety performance. Hgree
industry based on the perception of employeesal. reported that safety culture of an organization is
Furthermore, this study examined the difference irthe product of individual and group values, attisd
safety culture in the metal products industry ianlr perceptions, competencies and patterns of behthadr
(Guilan province). determine the commitment to and the style and

proficiency of, a safety management and organin&io

Safety culture: A safety culture exists within an health. Finally, from the standpoint of this studgfety
organization where each individual employee,culture refers to a complex structure that includes
regardless of their position, accepts and assumes aalues and attitudes, most of which are potentially
active role in error prevention and that role iparted  changeable and relate to actual accident behakiso,
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safety culture refers to the extent to which indisdals  accountable for their actions and take pride instifety
and groups will commit to personal responsibilior f record of their company, (iv) reporting systems tan
safety, act to preserve, enhance and communictey sa prevent many of occupational accidents, which ocain n
concerns, strive to actively learn, adapt and nydalith ~ be compensated. The free and uninhibited repording
individual and organizational behavior based osdes  safety issues that come to the attention of empgleye
learned from mistakes and be rewarded in a manneturing the course of their daily activities is amportant
consistent with these values. Therefore, safetyiis  facet of an effective reporting culture. Reportgygtem
assumed to be a component of an organization #rat cis one of the necessary elements for successfatysaf
be improved rather than simply instilled. Obvioysly management that control and support safety
such a distinction is important when it comes toéhbo processé¥?>?®! Such system evaluates and intends in
measuring and changing safety culture withinimproving safety and limiting occupational
organizations. accident§®?®l  According to Wiegmannet al.lY,

The literature of organizational safety suppohis t effective and systematic reporting system in corgsan
inclusion of several aspects of an organization tds the basis to identifying the weakness of safety
describe the components of safety culture. Stuti@#®  management before accidents occur and (v) rewarding
indicated that safety culture is best consideredaas systems that refers to the manner in which boté aaél
multidimensional concept. Few studishave been unsafe behaviors and activities in companies are
designed to capture multiple components of safetevaluated and the consistency in which rewards or
culture as it has been defined in the literatur@nvidyet  penalties are doled out according to these evalusiti
al.”! believed that the attempts to define componentsHence, a fair evaluation and reward system is ribémle
which constitute a good safety culture, all imphatt promote safe behaviors and discourage or correct
effective provision for safety depends as much upomnsafe behaviors. Through reward systems, theysafet
organizational culture generally as it does upogcic  culture in organizations is maintained. Behavidratt
attention to safety matters. Wiegmaen al.™ also, are rewarded will be repeated and safety behavibr w
argued that there has been no consensus on the exhe modified”.
number of components that reflect organizationftya As the safety culture is a subset of the overall
culture. organizational culture. It is one of the most stadhd

Apart from those arguments, the most currentsubstantial forces within organizations, shapireglay
components of safety culture in terms of this studymembers think, behave and approach their work. In
introduced in five major components that are sigefi)a short, it represents an organization's unique styfle
organizational commitment, which is a subset ofoperation. Furthermore, positive and strong safety
organizational factors, denoting the extent to Wwhic culture is a comprehensive set of values such as
upper level management demonstrates positive andommitment of the organization, particularly senior
supportive safety values, attitudes and beha§iGr& management, to the achievement of a high standard o
(i) management involvement that is contingent onsafety and the demonstration of this commitment
management's physical approach to s&f8ty For through communications and maintenance, consistent
instance, direct involvement of upper and middieele management response to incidents, consistent decisi
management, in safety meetings and workshops or imaking, reward and approval systems, allocation of
safety oversight. It also, refers to the extent to which resources training, a caring management attitude,
both upper and middle level managers get personallgcceptance of the participative safety controlopie
involved in critical safety activities within th@mpany, need to have a better perception of what safetyegal
(i) employee empowerment pertains to theand norms looks like in a practical sense in thélfof
responsibility placed on employees by upper leveindustrial settings. In this sense, it is very impat for
management and the degree to which that respatgsibil industrial companies to understand importance and
authorizes or motivates employees to have safeneaning safety culture (especially positive andrsir
behavior. Shoret al.”® stated that in a general sensesafety culture) in their area of activities. Hengesitive
employee empowerment refers to the extent ofind strong safety culture implies that all the peop
employees’ ability to perform their functions involved, share similar perceptions and adopt draes
accurately. Studi€s’, reported that employee positive attitudes towards saféty
empowerment within the context of safety culture Gibbonset al.”* identified a set of indicators that
means that employees have a substantial voiceetysa contributed to positive and strong safety cultdneose
decisions, have the leverage to initiate and aehievindicators according to this study are such as (i)
safety improvements, whole departments to beorganizational commitment, (i)  management
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involvement, (iii) employee empowerment, (iv) refpor occupational injuries rate amongst the industmelsan
system and (v) reward system. Other scholarg35.69 injuries per 1,000 workers in 2004). Thisdst
mentioned other components that make up an eféectivwas conducted at research site within three yeam f
safety culture. Based on existed literature, imgdrt 2005-2008. The population of the target group
elements to the development of positive and strongonsisted of managers and non-managers. Random
safety culture are such as strategic and action fla sampling method is used to define target population
integrate safety that looks for integrate safety iall ~ The total sample frame consisted of 168 managets an
aspects of activities in companies. Risk contrgteyn 674 non-managers, randomly selected from
is the second element of a basic foundation foitipes  distinguished companies. The high response ratkiof
and strong safety culture is the presence andtyuwatli  study’s survey package was as follows: out of &8 1
the industry’s risk control systems. Safety manag@m managers, 128 completed questionnaires were returne
information system as the third element and foundat which can result in a 76.19% response rate. Ouwllof
for positive and strong safety culture is the pnese 674 non-managers, 586 completed questionnaires were
and quality of safety management information systemreturned which can result in an 86.94% response rat
in companies. Safety management system is thehfourtHence, the sample was 714 and yielded an overall
important element of positive and strong safetyural response rate of 84.80%.

that is the extent to which safety management syste This study used quantitative and descriptive
in companies are reviewed. Integrated job and wafetmethodology to collect and statistically analyzd¢ada
training is the fifth essential element for positiand Data collection was concluded questionnaire sutveys
strong safety culture that refers to the extenhigh  using a five point Likert scales. The questionrsinere
quality integrated job and safety training that rgve designed to address the respondents’ perceptiottse of
employee receives. Attitude to safety values asikth  current safety culture of the metal products inqust
element of positive and strong safety culture risvea Iran (Guilan province) through its five componerfthe
that safety culture should be well based in a camppa safety culture questionnaire in this study was thase
that is the existence of a good attitude to safetyes the development and initial validation of a safety
among its employees. Visible indication of senifiesy  culture survey of Wiegmannet al.** standard
staff is important as the seventh element of atipesi questionnaire which was modified for the purpose of
and strong safety culture. Hence, that is the jpositf ~ this study. The questionnaire was aimed at evalgati
senior safety staff in a company’'s organizationalsafety culture with consideration of the five
hierarchy that gives a visible indication of the components. They are as follows: organizational
importance emotionally involved to safety culture.commitment, management involvement, employee
Communication as the eighth element of positive an&mpowerment, reporting system and rewarding system,
strong safety culture is the ability to effectively with each component consisting of 7 items. Themsfor
communicate with employees, though not an easy skithe questionnaire includes 35 items.

to master for managers; it is an obvious requirerfan Gathering data for the quantitative method was
good leadership. Organizational learning as thehnin done based on hypothesis on the difference inysafet
element of positive and strong safety culture iBnéel  culture in the metal products industry in Iran (Goi

as a change of goal directed behavior based oprovince) with regard to companies’ age. Hence, in
experience. Continuous learning is the tenth eléfmen order to investigate the difference in safety aaltin

a strong and positive and strong safety cultureain the metal products industry One-way ANOVA analysis
company, which makes safety culture as a dynamiavas applied. The total score of safety -culture

phenomenon in work life saféi§> components in terms of employees’ perspective was
analyzed and used to test the hypothesis of thdysiA
MATERIALS AND METHODS significant level of 0.5 (p-value) was used to bksh

the difference between the variables. The smaller p

A total of 14 companies in the metal productslevel value represents more certainty of the esttma
industry in Guilan province of Iran were involvadthe  and vice versa for a higher p-value.
guestionnaire surveys. Out of 14, 2 companiesestart Performance scores on safety culture components
their activity 10 years and below (new companid§), were calculated to evaluate the safety cultureesims
companies started their activity 11-20 years (youngf employees’ perspective. Performance scores on
companies) and 5 companies started their activity 2safety culture and its five components were deteeohi
years and above (old companies). Metal productby calculating the mean of participants’ responses
industry was selected because of the higheeach item. The mean score on each of the components

738



Am. J. Engg. & Applied i, 2 (4): 735-742, 2009

indicates respondents’ general opinion of thenth#f Table 1: Average score séfety culture and its components

mean score on each of the components was below 3afety culture (Compone”ts)'-ovkv)?s_t dHiQEfS_t . Stda .

. -”gverage score optaine obtaine ean eviation
sh(_)wmg that respon_dents gen_era}lly hold a nega_tnSafetyculture 100 150 Se8  0%8
point of view of their companies safety culture in organizational commitment 1.0 4.40 250  0.69
regard to each component. It is interpreted to ntkan  Management involvement 1.00 5.00 253 085
in their opinion those components were not strongEMPloyee empowerment 100 430 261 071

. . Reporting system 1.00 4.70 2.44 0.75
While, if the mean score on each of the componentgewarding system 1.00 4.60 280 071

was 3 and above, showing that respondents generally
hold a positive point of view of their companieafety  Table 2: Average score of safety culture basedoompanies’ age
culture in regard to each component. It is intelgaigo ~ Safetyculture  Lowest  Highest sd.
mean that in their opinion those components weré&ompanies average score  obtained  obtained Mean atievi
strong. The mean score on all of the component§%® New 1.50 400 268 058

L , L. Young 1.00 3.90 2.47 0.53
indicates the respondents’ general opinion of gafet old 1.30 4.50 263 062
culture within companies in the metal products sidy 1.00 450 258  0.58

of Guilan province in Iran. If the mean score ohaddl Table 3: Vari vsis of diff _ based
the Components was below 3, indicating that aple s: arilance analysis of diirerence In safemyture ased on

. . . companies’ age
respondents generally hold a negative point of vidw

Sum of squares df Mean square F Sig.
their companies’ safety culture. It is interpretednean  Between groups 6213.878 2 3106.939 7558 0.001
that in their opinion safety culture was not strong Withingroups 292275087 711  411.076
While, if the mean score on all of the componerdas &  Total 298488.965 713

and above, indicating that respondents generally &o Dependent variable: Safety culture total score
positive point of view of their companies’ safety
culture. It is interpreted to mean that in theitinggn
safety culture was strong.

The results of the description for average scdre o
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 companieg a

RESULTS was 2.68+0.58, 2.47+0.53 and 2.63+0.62 in new, goun
and old companies respectively, compared to the

In this study, safety culture is analyzed in tewhs possible maximum score of 5. As the mean score on
respondent’s point of view. Also, the safety cudtur safety culture was less than 3, these indicate sty
situation according to the score of each compoient culture was not strong for any companies’ age i th
analyzed. metal products industry in Iran (Guilan provinc&he

Table 1 shows the results of the description foroverall result shows that the mean for averageesobr
average score of safety culture and its compon@his. safety culture was 2.58+0.58 in the metal products
result shows that the mean for average score etysaf industry compared to the possible maximum scor@. of
culture was 2.580.58 in the metal products industr Since, the mean score on safety culture was less3h
compared to the possible maximum score of 5. Sincdt shows that, safety culture was not strong inrtredal
the mean score on safety culture was less tham 3, Products industry in Iran (Guilan province).
shows that, safety culture was not strong in théame In this study the results obtained are analyzed fo
products industry in Guilan province, Iran. Theules any difference in safety culture in the metal prcdu
shows that the mean for average score of orgaaimti Ndustry in Iran (Guilan province) regarding comiesn

commitment, management involvement, employeeage' The hypothesis is: There is a difference fatga

empowerment, reporting system and rewarding systelﬁu'tu.re in the mgtal produc_ts |,ndustry in Iran (&oi
9orovmce) regarding companies’ age.

as the safety culture components was 2.500.69, Table 3 shows the result of variance analysis for

2'5310'.85’ .2'61i0'71' 2'44i0'7.5 and 2'80io'7]The difference in safety culture in the metal pretdu
respectively, in the metal products industry coradan industry with respect to companies’ age. SinceSfe
the possible maximum score of 5. Since the mearesco(p_ value) is less than 0.01, there is a statifjica

on all of the safety culture components was leas 8y gjfference in safety culture in the metal products
it shows that, organizational commitment, managemenndustry at the 99% confidence level.

involvement, employee empowerment, reporting  Table 4 shows the result of comparison of safety
system and rewarding system to safety issues wass ngulture in new, young and old companies using the
strong in the metal products industry in Guilan Duncan Post Hoc Test. This analysis shows thaetiser
province, Iran. a difference in safety culture between young corigsan
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Table 4: Duncan post hoc test (tests of betweejesteffect) and to seek a deeper understanding of the depemdenc
safety culture based on companies’ age of safety performance to safety culture. The stweg
Subset for alpha = 0.05 interested in determining whether employee’s

Companies’ age 1 2 background and environment variables affect
Young companies 86.5771 differences, relation and calculation in safetytund
Old companies 92.0160 level for different companies. The results indidate
New companies 93.7295 nositive  overall performance in  relation to
Sig. 1.0000 0.3980

organizational safety culture factors.

compared with new and old companies. However there CONCLUSION
is no difference in safety culture between new
companies compared with old companies. Since,
according to Kinner and Grdy there are no
differences among the means in either group and a
member of either group was different from a mendfer

the other group. Furthermore, the result showsribat national standard to improve safety competencyégr

companies had stronger safety culture, w_h||e youn%afety positions.Recognition of the need to further
companies had the weakest safety culture in thalmetimprove safety within the Iranian industries, esak

products industry in Iran (Guilan province). the metal products industry will lead some compsnie
to adopt the safety culture concept to change ysafet

Improving safety by improving safety culture
resents a clear way forward for the different stdas

Iran. Among those industries the metal products
industry in Iran is the pioneer in promoting a detet

DISCUSSION behaviors. However, the principles of safety catare
challenging to apply in practice. The metal product
It is noticed that safety culture and its relatédl industry is dynamic, diverse and of critical im@orte

components in the metal products industry of targeto Iran’s economy and people’s way of life. Theesaf
population group were not strong. It is interpreted of this industry is directly linked to the safety its
mean that employees had no strong safety values tmployees. While industry safety is improvingsistill
implement their job effectively and to assess ingatr  a long way short of best practice and many Irasian
factors in achieving the desire objectives. still being injured and killed every year.

Wiegmannet al.™ in their study assessed the The statistical analyses demonstrated the
safety culture within the commercial aviation inttys evaluation of the present safety culture in the anet
based on five global components of safety culturegroducts industry in the target population groupeT
which are organizational commitment, managemenfindings showed that from employees’ perspective,
involvement, employee empowerment, reward systemsafety culture was not strong in the metal products
and reporting systems. The goal was to allowindustry in Iran (Guilan province). Analysis of egf
employees throughout the airline (from line pilotop-  culture components revealed that all of them were
level management) to give their personal assessaient evaluated as weak components and categorizednis ter
these organizational factors, taking into accourg t of obtained scores respectively are as followsortipg
operational constraints of the airline and its perel.  system, organizational commitment, management
The mean score for the airline on all five dimensio involvement, employee empowerment and rewarding
was above the average score, indicating thasystem. The result showed that the respondents
respondents hold a generally positive opinion @irth evaluated rewarding system as the strongest
airline’s safety culture in regard to each dimensio component, while reporting system was assessetkeas t
Hence, the results indicated positive overall @érli weakest component. It is interpreted to mean that
performance in relation to organizational safettdes.  managers used different rewards as a strategynimoto
The research results of Wiegmaetral " showed that safety affairs within companies, without using or
respondents evaluated organizational commitment asreating reporting channels and system to monitor
the strongest component and reward system as thectivities and functioning in work places.
weakest component within the commercial aviation = The comparison in safety culture in the metal
industry. Ka&? in his study assessed the level ofproducts industry identified a difference betweemvn
present safety culture within a petrochemicalyoung and old companies. The results showed that ne
organization (five petrochemical companies) in Taiw companies had the strongest safety culture andgyoun
Factor analysis, t-test and one-way ANOVA variancecompanies had the weakest safety culture in thalmet
analysis were used to analyze the collected dat seproducts industry in Iran, Guilan province. It is
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interpreted to mean that managers of new compamies 9. Harvey, J., G. Erdos, H. Bolam, M.A.A. Cox,

the first stage of organizational life

enough motivation to provide essential facilities do
consider related functions in the production libei

during their production process and maintenancé.O.
period, when confronted with some financial problem

they z to decrease production or services coske¢p

the companies afloat. Hence, the new companies have |
11. Wiegmann,

higher safety situation than the others.

initiate the
establishment of units for their companies. Theyeha
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