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This study was conducted because a real method for measuring safety climate had never been developed and
assessed in Serbian industry. The aim of this paper was to start the process of developing a safety climate
questionnaire that could be used in Serbia. As a starting point a 21-item questionnaire was adopted after an
extensive literature review. The questionnaire was distributed at several Serbian factories; 1098 workers
responded. After a statistical analysis of the data obtained with the questionnaire and a critical comparison
with the available reference results, a final questionnaire with 21 questions, divided into 7 groups, was devel-
oped. The 7 groups of questions (factors) were safety awareness and competence, safety communication,
organizational environment, management support, risk judgment and management reaction, safety precau-

tions and accident prevention, and safety training.
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1. INTRODUCTION

After a thorough analysis of the literature on
workplace safety climate [1, 2, 3, 4, 5, 6], it can
be concluded that since 1980 when Zohar pro-
posed the first comprehensive safety climate
model [7], there has neither been a consensus on
how many factors were required to measure
safety climate nor which factors were the most
effective. According to Lin, Tang, Miao, et al.
[8], the divergence of factor structures may be
explained by the use of different industrial popu-
lations or the fact that factor selection is left to the
discretion of each researcher.

A few themes recur in most research: worker atti-
tude to safety and risk [6, 9, 10]; management com-
mitment to safety climate [5, 11] and procedures in
an existing safety system in the company, e.g.,
training, compliance and communication.

In recent papers, there have been numerous dis-
cussions on the relationship (and differences)

between safety climate and safety culture [8, 12].
Mearns and Flin [3] and Lin et al. [8] simply con-
dense the relationship between safety culture and
climate. According to those authors, safety cli-
mate often has a different meaning depending on
the cultural background, and it is differently
related to safety culture. Safety culture is part of
organizational culture and it tends to focus on
deeper and less readily accessible core values and
assumptions of the organization on safety and
human resources. On the other hand, according to
Wiegmann, Zhang and von Thaden [13], since
Zohar first used the term [7], the literature has not
presented a generally accepted definition of
safety climate. In fact, some definitions of safety
climate are almost identical to the ones of safety
culture. However, many definitions of safety cli-
mate and safety culture differ in a number of
important ways. One definition of safety climate,
which is the most adequate for this paper, is
“Safety climate is viewed as an individual
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attribute, which is composed of two factors: man-
agement’s commitment to safety and workers’
involvement in safety” (p. 102) [14]. Safety culture
describes the way in which safety is managed in the
workplace; it often reflects “the attitudes, beliefs,
perceptions and values that employees share in
relation to safety” (p. 93) [15].

Having the conceptual difference in mind, it
may not be possible to develop an empirically
grounded safety climate model in a specific cul-
tural context and expect this model to have eco-
logical validity. Safety climate assessments
should be based on factors characteristic for the
location of the investigation. A questionnaire
developed for investigations in one country (or
region) would not be adequate for collecting data
in another one. Furthermore, safety climate can
have different meanings in different cultures.

Serbia is a small country in south-eastern
Europe, where the issue of safety climate in
industry is still not well known and understood.
The lack of literature on safety climate in Serbian
industries is evident. The only way to start inves-
tigations of safety climate in such an environment
is to adopt methodology developed in earlier
research, with an intention to adapt it to the Ser-
bian context. In such a situation, a decision which
model would be the most appropriate is neces-
sary. Some models were developed in the west
[1,4,16,17,18, 19,20, 21, 22, 23, 24, 25, 26, 27,
28, 29, 30, 31], others in the east [32, 33, 34, 35,
36, 37, 38, 39, 40, 41].

Having considered everything, we decided to
use methodology originally developed in the
west, and subsequently adapted to Chinese con-
text [8]. We did this because China is a country in
transition towards coexisting capitalist and social-
ist systems. There is a wide presence of both pub-
lic and private companies. In such an environ-
ment, a specific working culture and safety cli-
mate appear. Serbia is going through a similar
transition. In Serbia, private capital exists along
publicly owned companies, which remain from
the socialist regime. Serbian work climate and
safety climate are still far behind the west.

Accordingly, this investigation adopted a ques-
tionnaire developed by Lin et al. [8], which had
been used to measure safety climate in the work-
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place in China. This questionnaire was a basis for
a further adaptation of this model to the Serbian
context. Most items from the original question-
naire remained unchanged; however, some new
issues were added. Afterwards, the results of our
investigation were compared with Lin et al.’s
results [8]. Conclusions on the relevance of the
chosen model for measuring safety climate in the
workplace in Serbia were drawn.

The investigation in this paper aimed to start
the process of developing a safety climate ques-
tionnaire that could be used in Serbia. A real
method for measuring safety climate had never
been developed and assessed in Serbian industry.
For this investigation, we decided to use a ques-
tionnaire survey of the workers’ opinion on
important safety climate issues. The following
sections present the study population, the devel-
opment of the questionnaire, methodology, data
analysis and a discussion of the results.

2. METHODS

2.1. Population

The study was conducted in central Serbia (the
Morava region). Several industrial sectors were
selected: food industry, shoe manufacturing, elec-
trical construction, polyvinyl chloride (PVC)
joinery, cosmetics industry, textile industry, recy-
cling, cement production and furniture industry.
Accordingly, the study was conducted in nine
organizations, representing the nine industrial
sectors in central Serbia. Since this part of Serbia
is relatively small, these nine industrial sectors
covered most areas of industrial production of
this region. Such a diversity of industrial sectors
is required to achieve one universal safety climate
questionnaire that, after having its ecological and
prognostic validity confirmed, could be used all
over Serbia. Subsequently, a random sampling
procedure was conducted to select individual
workers in each organization; 1311 individual
workers of those organizations potentially
exposed to occupational hazards were selected.
The questionnaires were distributed to organiza-
tions; 1098 questionnaires were returned
(response rate: 83.75%). Table 1 shows the sub-
jects” demographics.



TABLE 1. Subjects’ Demographics

Variable N %
Organization
food industry 312 28.4
shoe manufacturing 66 6.0
electrical construction 168 15.3
PVC joinery 39 3.5
cosmetics industry 81 7.4
textile industry 135 12.3
recycling 69 6.3
cement production 135 12.3
furniture industry 93 8.5
Position in company
production workers 750 68.3
workers indirectly involved 114 10.4
in production
administrative workers 153 13.9
managers 81 7.4
Education
primary 246 22.4
secondary 756 68.9
tertiary 96 8.7
Work experience (years)
<5 600 54.7
6-15 321 29.2
1625 96 8.7
>26 81 7.4
Gender
male 564 514
female 534 48.6
Age (years)
<29 282 25.7
3044 627 57.1
45-54 150 13.7
>55 39 35
Accident involvement
yes 168 15.3
no 930 84.7

Notes. PVC = polyvinyl chloride.

Compared to Lin et al.’s [8] demographic indi-
cators, we added two items: position in the com-
pany and educational level. It is an interesting
finding that almost all demographic indicators
were in the same ranges for both Chinese and
Serbian workplaces. For example, 85.4% of the
investigated Chinese workers had been involved
in some sort of accident event.
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2.2. Questionnaire

Our first questionnaire was Lin et al.’s [8]. At the
beginning of our investigation, we adopted it with
the aim to make a conclusion about its applicabil-
ity to measuring safety climate in the Serbian
workplace. Before using the original question-
naire among the selected population, we ran a
pilot study among 300 workers in the food indus-
try (56 participants), shoe manufacturing (65 par-
ticipants), electrical construction (58 partici-
pants), PVC joinery (60 participants) and cement
production (61 participants). The trial and first-
run exploratory factor analysis showed that the
original 21-item questionnaire, after a small
regrouping of questions within the factors, could
be used as a safety climate scale in Serbian
factories.

A 5-point Likert-type scale (1 = strongly dis-
agree, 5 = strongly agree) was used to collect the
workers’ responses. Yes/no responses, lists of
options, check-the-box responses, etc., were used
to self-report incident involvement and demo-
graphic data. Since the questionnaire used ques-
tions and answers based on scales, we included a
not-applicable option for situations in which the
respondents did not know what to respond or did
not have an opinion on the issue. They rarely
used this option. Many studies had used that for-
mat [42, 43, 44, 45], thus it was also acceptable
for this research.

2.3. Construct Validity

In the original version of the questionnaire, the
questions focused on seven factors [8]: SCI
(safety awareness and competence): 5 questions;
SC2 (safety communication): 4 questions; SC3
(organizational environment): 3 questions; SC4
(management support): 3 questions; SC5 (risk
judgment): 2 questions; SC6 (safety precautions):
2 questions; SC7 (safety training): 2 questions.
After the first run of the principal component fac-
tor analysis, some factors remained unchanged,
whereas some questions had to be redistributed
between the factors, compared to the original
questionnaire. SC1, SC2, SC3 and SC7 were not
changed. On the other hand, some questions from
SC4, SC5 and SC6 had to be rearranged. Thus,
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we developed the final questionnaire (Appen-
dix A). The names of factors SCI, SC2, SC3,
SC4 and SC7 remained unchanged; the other two
were changed: SC5 risk judgment and manage-
ment reaction, SC6 safety precautions and acci-
dent prevention.

2.4. Validity and Reliability

Sampling adequacy was measured with the
Kaiser—Meyer—Olkin test. Bartlett’s test of
sphericity was used for evaluating correlations
among safety climate items. Construct validity
was tested with exploratory factor analysis, and
discriminant validity was checked by comparing
the safety climate scores among groups varying
in age, work experience, accident involvement,
position in the company, educational and the type
of the organization. To evaluate the internal con-
sistency of the safety climate questionnaire, we
used Cronbach’s o, Spearman—Brown coefficient
and Q. Cronbach’s a is used when questions are
rated on internal scales such as a 5-point Likert
scale, used in this investigation; it represents
mean correlations among items. Spearman—
Brown coefficient represents the reliability coef-
ficients that can be attained from all possible
combinations of dividing the questions into two
sets (split-half). For example, you divide the
questionnaire into odd and even numbered ques-
tions and correlate them. Q is calculated from the
factor analysis results [46]. The minimal pro-
posed value of these coefficients is .70.

2.5. Data Analysis

The data obtained using the questionnaire were
analyzed with SPSS 18. The comparison of the dif-
ference in safety climate scores among different
demographic groups (age, work experience, gen-
der, position in the company, education, accident
involvement, type of organization) was done with
the multiple analysis of variances (MANOVA). To
define the final safety climate model, the principal
component analysis was performed retaining all the
factors with Eigenvalue greater than one. Once the

! http://www ssicentral.com/
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factors were extracted, the Varimax rotation was
performed. Further structural analysis and final
defining of the safety climate model were done
with LISREL 8.30 software'.

The analyses showed that the Kaiser—Meyer—
Olkin measure of sampling adequacy was .81
indicating that these data were appropriate for
factor analysis [47]. Bartlett’s test of sphericity
was significant (X2 =2974.56, p < .001), which
indicated that there were correlations among
safety climate items and the correlation matrix
was not a unit matrix.

3. RESULTS AND DISCUSSION

3.1. Safety Climate Factors and
Demographic Subgroups

The final questionnaire, resulting from the first
run of the factor analysis, was used to evaluate
the opinion of the entire population (1098 Serbian
workers). The second run of the principal compo-
nent factor analysis was performed on the data
obtained with the questionnaire. After the Var-
imax rotation, seven common factors were
extracted and accounted for 69.93% variance.
The common factors were determined with
Eigenvalue greater than one and the screen plot.
Table 2 shows principal component extraction of
21 items of safety climate.

During further investigations, the safety climate
data were analyzed considering simple statistic
differences (Table 3). The aim was to investigate
whether there was a significant difference in
safety climate among the demographic sub-
groups. To do so, we distinguised four age
groups, two gender groups, four categories of
work experience, two accident involvement
groups, four positions in the company groups and
four educational level categories (Table 1).

Compared to Lin et al. [8], we included three
new demographic parameters. The first one was
gender. Significant differences emerged on four
scales (SC3, SC4, SC6 and SC7); there were no
significant differences on the other safety climate
scales. The position in the company was another
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TABLE 3. Safety Climate by Age, Gender, Work Experience, Position in the Company, Education,
Accident Involvement and Organization (Discriminant Validity)

Demographic Significance SC1 SC2 SC3 SC4
Gender F 9.06 8.36 2.82 10.38
p ns ns .005 <.001
Age F 4.73 4.78 1.30 4.97
p .050 .023 ns .005
Work experience F 8.81 10.94 3.83 20.26
p .002 <.001 .015 <.001
Position in company F 4.28 2.49 7.86 3.05
p .003 ns <.001 ns
Education F 0.89 0.92 3.74 2.73
p ns ns .027 .035
Accident involvement F 9.48 0.55 1.50 3.25
p .038 ns ns <.001
Organization F 11.89 8.61 7.72 23.20
p .001 .002 <.001 <.001
Demographic Significance SC5 SC6 SC7 GSC
Gender F 4.83 3.09 2.99 6.13
p ns <.001 .018 ns
Age F 1.84 5.92 2.20 3.87
p ns .013 ns ns
Work experience F 2.68 15.80 4.44 8.56
p ns <.001 .007 .013
Position in company F 9.47 7.77 4.01 5.79
p <.001 <.001 .046 .048
Education F 2.60 2.07 0.56 2.12
p ns ns ns ns
Accident involvement F 2.43 1.78 12.12 4.36
p ns <.001 ns ns
Organization F 7.31 32.23 8.05 14.25
p .015 <.001 <.001 .002

Notes. SC1 = safety awareness and competence, SC2 = safety communication, SC3 = organizational
environment, SC4 = management support, SC5 = risk judgment, SC6 = safety precautions, SC7 = safety

training, GSC = general safety climate.

new demographic parameter. There were signifi-
cant differences in five of the seven factors (SC1,
SC3, SC5, SC6 and SC7). The level of education
was the third new parameter. For this parameter,
there were significant differences only on two
scales (SC3 and SC4).

This study was conducted in nine organizations
representing nine industrial sectors of this region
of central Serbia. The results of the analysis were
highly significant on all scales. If we were to
compare these results with Lin et al.’s [8], only
scale SC7 did not have any statistical significance
in their work. Furthermore, in their investiga-
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tions, age was not statistically significant on any
scale. Accident involvement had almost the same
significance in both investigations.

The results of various groups of demographic
parameters (work experience, position in the com-
pany and organization) demonstrated that the
developed safety climate instrument had discrimi-
nant validity which was higher in some organiza-
tions than in others. This may be related to differ-
ent risk levels in different organizations (industrial
sectors) and departments. Moreover, different risk
levels are associated with various tasks and activ-
ities among different positions in the company.



MEASURING SAFETY CLIMATE IN SERBIA 637

TABLE 4. Interconsistency Coefficients of the Safety Climate Questionnaire

Spearman-Brown

Scale No. of Items Cronbach's a Coefficient Q

SC1 5 .769 794 731
SC2 4 .692 .693 .665
SC3 3 .855 .858 .746
SC4 2 .760 .698 .709
SC5 3 .678 .678 618
SC6 2 .656 .664 .698
SC7 2 .885 .895 .753
GSC 21 .785 .746 .702

Notes. SC1 = safety awareness and competence, SC2 = safety communication, SC3 = organizational
environment, SC4 = management support, SC5 = risk judgment, SC6 = safety precautions, SC7 = safety

training, GSC = general safety climate.

Since the type of industrial sector had a signifi-
cant influence on workers’ opinions on each
safety climate question (Table 3), this demo-
graphic parameter was used as the grouping varia-
ble. Because of the large number of data lines, the
workers’ responses to safety climate questions,
grouped according by industrial sector, are pre-
sented in Appendix B (Table A1). The results in
Table A1 show that compared to the other indus-
trial sectors, workers in recycling strongly empha-
sized the negative issues of their organizational
environment. On the other hand, the most satisfied
workers with regard to safety climate were the
ones from PVC joinery production.

3.2. Reliability of Measuring Safety
Climate

The reliability of the measurement method
depends on its internal consistency. As already
indicated, the consistency was assessed with
Cronbach’s a, Spearman—Brown coefficient, and
Q. According to Cronbach’s a, internal consistency
was .79 for the entire population. Spearman—
Brown coefficient was .77 and Q = .70. Most
coefficients were higher than .70 and adequate
for psychometric requirements for a measure-
ment. Thus, the method for measuring safety cli-
mate was appropriate. Table 4 shows each coeffi-
cient of the safety climate scales.

3.3. Structure of Safety Climate Model

Figure 1 presents the results of the structural anal-
ysis. To make it clearer, it shows only the values

of the structural equation, but not the measuring
models. In accordance with the suggestions and
indicators given by Hair et al. [48], the goodness-
of-fit (GF) model had to be considered first.
Within a GF model, it is required to consider
three indicators: the measure of absolute fit, the
measure of increased fit and the measure of
decreased fit. Table 5 presents the results for the
proposed model together with the recommended
values for satisfactory fit [49].

Due to the absolute correspondence of the mod-
els, the indicators that can be applied in an incom-
petent strategic analysis are GFI (goodness-of-fit
index) and the index of corresponding values and
approximate error expressed as RMSEA (root-
mean-square error of approximation). In GFI, the

TABLE 5. Summary of Fit Values

Value

Statistic This Model Recommended
X2/ df 2.55 <3.0
RMSEA .09 .08-.10
GFlI .92 >.90
AGFI .96 >.90
NFI .96 >.90
NNFI .92 >.90
CFI .93 >.90
IFI .92 >.90
RFI .92 >.90

Notes. RMSEA = root-mean-square error of
approximation, GFI = goodness-of-fit index, AGFI =
adjusted goodness-of-fit index, NFI = normed fit index,
NNFI = non-normed fit index, CFI = comparative fit
index, IFI = incremental fit index, RFI = relative fit
index.

JOSE 2013, Vol. 19, No. 4
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Figure 1. Structural model of investigated safety measurement scales. Notes. SC1 = safety
awareness and competence, SC2 = safety communication, SC3 = organizational environment,
SC4 = management support, SC5 = risk judgment, SC6 = safety precautions, SC7 = safety training;

SC1-1 ... SC7-2 = see Appendix A.

higher the value, the higher the correspondence.
In this case, the obtained value was .92. This indi-
cator is acceptable since it is over .90 [42].
RMSEA is an indicator based on an appreciative
error that occurs due to the expected degree of
freedom within the population. The lower the
indicator, the higher the correspondence. Accept-
able correspondence is under .08. Some authors
accept this value as even under .10. In our model,
this indicator has the value of .09 which, accord-

JOSE 2013, Vol. 19, No. 4

ing to the latter group of authors, is an indicator
of good correspondence.

Table 6 shows intercorrelations among the
seven safety climate factors that were entered into
the final model. Because of the large sample size,
each correlation coefficient was significant at .01.
Most coefficients were near or over .50, indicat-
ing high intercorrelation among all seven safety
climate factors.
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TABLE 6. Intercorrelations Among the 7 Safety Climate Factors Entered Into the Final Model

Coefficient SC1 SC2 SC3 SC4 SC5 SCé6 SC7
SCH 1.00

SC2 .52 1.00

SC3 .62 44 1.00

SC4 43 .74 48 1.00

SC5 51 51 .62 .56 1.00

SC6 49 .61 .53 .67 .56 1.00

SC7 .58 44 .72 .52 .64 .56 1.00

Notes. SC1 = safety awareness and competence, SC2 = safety communication, SC3 = organizational environment,
SC4 = management support, SC5 = risk judgment, SC6 = safety precautions, SC7 = safety training.

3.4. Demographics and Safety Climate
Factors

As indicated in section 3.1., one aim of this
research was to investigate whether there was a
significant difference in safety climate among the
demographic subgroups. Table 3 shows there
were significant differences in each demographic
subgroup in some of the seven safety climate fac-
tors. For example, for gender, there were signifi-
cant differences on four scales (SC3, SC4, SC6
and SC7), but not on the other scales. Thus, gen-
der influenced opinions on questions on those
four factors. Figure 2 presents the influence of
gender on the answers to questions on SC3. It
shows that female workers strongly emphasized
the negative issues of the organizational environ-
ment, compared to their male co-workers.

An identical analysis was performed for all
demographic subgroups that influenced workers’
opinions on safety climate factors (Table 3).
However, presenting all the results in this manu-
script would require too much space. Therefore,
they will be discussed in detail in another manu-
script, a continuation of this one.

4. CONCLUSIONS

A study of safety climate in Serbian industrial
settings, like the one in this paper, had never been
conducted before. We attempted to measure the
value of and beliefs on safety among Serbian
workers. The study presented evidence that the
perception of safety climate in Serbian industrial
settings can be reliably measured with a 21-item
questionnaire, involving seven factors (safety

awareness and competency, safety communica-
tion, organizational environment, management
support, risk judgment and management reaction,
safety precautions and accident prevention, and
safety training). This paper suggested that, com-
pared to the previous research, Serbian workers
put more emphasis on safety training, organiza-
tional environment, safety awareness and compe-
tency, and management support. Therefore, the
factor of safety training is the first of the seven
factors, and explains the largest variance in the
perception of safety climate. According to Ser-
bian workers, other factors such as safety com-
munications, risk judgment and management
reaction, and safety precautions and accident pre-
vention have less influence on general safety cli-
mate. To establish a general tool for measuring
safety climate in the workplace in Serbia, our
subjects came from several industrial sectors.
Thus, the developed 21-item questionnaire can be
used as a safety measurement tool for the whole
of Serbian industry. This tool was based on the
results from different parts of the world and then
modified to fit Serbian workplaces.

Further research will focus on a structural equa-
tion model, which will result from the structural
analysis presented in this work [50]. An addi-
tional factor, the level of safety in one workplace,
will have to be included. It will determine the
workers’ attitude towards the risk level at their
workplace and real occupational accidents that
took place there. Subsequently, the seven factors
from this study will be used to form a hypotheti-
cal frame of the structural equation model.

Additionally, as already indicated, each demo-
graphic subgroup had strong influence on some

JOSE 2013, Vol. 19, No. 4
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Figure 2. Workers’ opinions on organizational environment (SC3) by gender: (a) “Sometimes there
is too much work to do without following safety procedures”, (b) “Sometimes work pace is too fast
to follow safety procedures”, (c) “Sometimes | have to ignore safety requirements for the sake of
production”.
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of the seven factors. This will be analysed in
detail and discussed in a future study. This study
considered workers from nine industrial sectors,
so the type of organization was one of the demo-
graphic variables. Consequently, the influence of
this variable on all seven safety climate factors
will be studied in future. This will include testing
the ecological validity of the new questionnaire:
the questionnaire will be used in each of the nine
sectors separately, with larger groups of workers
in each sector. The results will then be compared
among each other and with the results obtained in
the present work. The ecological and prognostic
validity of the model developed in this work will
be assessed in this way. Moreover, the results will
have practical value for occupational health pre-
vention in each sector.

This study suggests that using the new ques-
tionnaire may improve safety climate in Serbian
companies. According to the workers, it is now
easy to isolate the most significant safety climate
issues for each industrial sector and to address
them in practice. Also, workers from all the
investigated sectors would like to see an improve-
ment in the safety training. Representatives of all
companies involved in this investigation will see
the results.
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APPENDIX A. Safety climate questionnaire (21 items)

SC1: Safety awareness and competency

SC1-1 I am clear about what my responsibilities are for the workplace safety
SC1-2 I understand the safety rules in my job

SC1-3 I can deal with safety problems in my workplace

SC1-4 I comply with the safety rules all the time

SC1-5 When I am at work, I think safety is the most important thing

SC2: Safety communication

SC2-1 I am involved in safety issues at work

SC2-2 Co-workers often exchange tips with one another on how to work safely
SC2-3 I often discuss safety issues with my supervisors

SC2-4 1 can get safety information from the company

SC3: Organizational environment

SC3-1 Sometimes there is too much work to do without following the safety procedures
SC3-2 Sometimes work pace is too fast to follow safety procedures
SC3-3 Sometimes I have to ignore safety requirements for the sake of production

SC4: Management support

SC4-1 Management believes safety is of the same importance as production
SC4-2 Management takes care of safety problems in my workplace

SC5: Risk judgment and management reaction

SC5-1 Management acts only after accidents have occurred
SC5-2 T am sure it is a matter of time before an accident occurs in my workplace
SC5-3 There are conflicts between production procedures and safety measures

SC6: Safety precautions and accident prevention

SC6-1 My job is quite safe
SC6-2 In those dangerous jobs, there are always measures to prevent accidents

SC7: Safety training

SC7-1 I am trained in safety knowledge
SC7-2 Safety training fits my job
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