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ABSTRACT  6 
Aims: Development of safety culture at work environments which has emerged as an important solution 
in the field of occupational health and safety is important for minimizing the number of occupational 
accidents and diseases. The main purpose of this research is to determine the relationship between 
safety culture, safety performance and job satisfaction and propose a model showing how safety culture 
increases safety performance via the mediation of job satisfaction, and to determine whether occupational 
accidents are caused by unsafe practices or unsafe work environments.  
Study design:   The research was designed as a cross-sectional field study. Survey technic was used as 
the data collection method and the survey consists of 73 questions. 
Place and Duration of Study:  A mining enterprise operating in the city of Kutahya, Turkey in January 
2014 
Methodology:  Convenience sampling method was used and the data was collected face to face from the 
employees who volunteered to participate in the research. The collected data was analyzed via SPSS 
Statistics 22 and AMOS 20 program was used in order to determine the relations between safety culture, 
safety performance and job satisfaction. The values for which P=.05 has been accepted as statistically 
significant. 
Results:  A total of 358 employees constitute the research sample. More than half (52%) of the 
employees perceive unsafe worker practices as the most common reason of occupational accidents. 
Also, significant relationships were found between safety culture, safety performance and job satisfaction. 
These results point out that human factor has the most important role in the prevention of occupational 
accidents. Accordingly, businesses and employers should establish and disseminate safety culture in 
their organizations. 
 7 
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1. INTRODUCTION 10 
 11 
The concept of occupational health and safety, which is one of the most important issues for professional 12 
life, has become an important subject that attracts increasing attention in the recent years. In order to 13 
continue employees’ professional lives, the primary purpose is to protect and maintain their health and 14 
safety. The sum of systematic studies in relation with this purpose is described as occupational health 15 
and safety. Occupational health and safety plays a major role in establishing a positive safety culture 16 
concept at a work environment. When statistics on occupational accidents and diseases are reviewed, 17 
the importance of this situation is better understood. According to International Labor Organization,[1] 18 
more than 2.3 million people die as a result of occupational accidents or work-related diseases per year 19 
and 317 million accidents occur on the job annually around the world. Moreover, according to Social 20 
Security Institution, 221,366 occupational accidents, 494 occupational diseases and 1,626 fatal 21 
occupational accidents were reported in Turkey in 2014. Also in 2014, there were nearly 400 workers 22 
dead because of fatal mining accidents. These numbers show that occupational health and safety is a 23 
very important issue for Turkey, especially in mining sector, which cannot be overlooked. 24 
 25 
2. MATERIAL AND METHODS 26 
 27 
In the prevention of occupational accidents and the dissemination of occupational safety practices by 28 
creating occupational health and safety management systems in enterprises, establishing occupational 29 
safety culture has become a major issue for businesses. The first studies in the field of safety culture 30 
began with the report published by the International Atomic Energy Agency after the Chernobyl accident. 31 
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In this report, lack of safety culture was pointed out as the cause of the accident [2, 3]. Safety climate and 32 
safety culture studies began first of all with the definition of Zohar in 1980 [4]. Zohar (1980) defined the 33 
concept of safety climate as “a summary of holistic perceptions on work environment shared by workers” 34 
[2, p.656]. Meanwhile, IAEA defines safety culture as “a product of the patterns of values, attitudes, 35 
competency and behaviors of individuals and groups which determine the adequacy, style and 36 
persistency of implementation of the organization’s health and safety programs” [5]. Because the 37 
organizations have more than one target as well as more than one means to achieve those targets they 38 
develop policies on issues such as high level customer management services, product quality and 39 
employee safety. For this reason safety climate is related with shared perceptions regarding safety policy, 40 
procedure and implementations [6, p.376]. 41 

The IAEA defines a strong safety and security culture as The concepts of safety culture and safety 42 
climate are separate but most of the time they have also been used interchangeably [2, p.656; 3, p.423]. 43 
While authors like Mearns [7] distinguish between safety culture and safety climate, others like 44 
Guldenmund [8] accept that these concepts are derived from each other [9, p.201]. According to 45 
Guldenmund [10], safety climate is part of the culture and is affected by both the structure and the 46 
process [10, p.738]. Meanwhile, Cox and Flin (1998) treat the concept of safety climate as a reflection of 47 
the safety culture concept explaining employee attitude and behavior [11, p.642]. 48 

The key variables of the study have been determined as safety culture, safety performance and job 49 
satisfaction. Several studies [12-16] have revealed that significant and positive relationships have been 50 
found between safety culture and safety performance. Researchers who have utilized the concept of 51 
safety climate in order to measure the occupational safety perception of employees regarding work 52 
environment have found that there is a significant relationship between safety climate and safety 53 
performance [17-22]. Moreover, the existence of significant and positive relationships between safety 54 
culture and job satisfaction have been expressed in the field literature [23-25]. In accordance with this 55 
information, the main purpose of the study is to identify the occupational safety culture in organizations 56 
and to investigate the effects of safety culture on security performance and job satisfaction. The 57 
hypotheses of the research have been constructed as follows: 58 

H1: There is a significant relationship between safety culture and safety performance. 59 

H2: There is a significant relationship between safety culture and job satisfaction. 60 

H3: There is a significant relationship between safety performance and job satisfaction. 61 

H4: Job satisfaction functions as an intermediary in the relationship between safety culture and safety 62 
performance. 63 
 64 
2.1 Methodology   65 
The research has been designed as a cross-sectional field study. The main purpose of the research is to 66 
determine the relationship between safety culture, safety performance and job satisfaction and propose a 67 
model showing how safety culture increases safety performance via the intermediary of job satisfaction.  68 

In the research “survey technique” has been used as a data collection method. The survey used in the 69 
research as a means of data collection consists of 73 questions. In the first section of the survey, there 70 
are a total of 18 questions and while nine are related to demographic characteristics and the other nine 71 
questions, which were developed by [26], are about the occupations of the participants. The second 72 
section consists of a total of 35 questions with 29 on safety culture [26] and 6 on safety performance 73 
[27,28]. In the third section there is the Minnesota Job Satisfaction scale which has been developed by 74 
Weiss et al. [29]and translated into Turkish by Baycan [30] and consists of 20 questions. While there are 75 
multiple-choice questions in the first section of the survey the second and third sections require 76 
participant evaluation of the questions according to a 5-point Likert scale. Accordingly the format of the 77 
scale is as follows “1: Totally disagree”, “2: Disagree”, “3: Somewhat agree”, “4: Agree”, “5: Totally agree”.  78 
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A pilot study was conducted with a group of 30 people and the survey design was finalized after 79 
questions and concepts which were difficult for the participants to understand were rephrased. Moreover, 80 
it was determined that it took about 30 minutes to complete a survey. Survey was conducted in a mining 81 
enterprise operating in the city of Kutahya and the research universe consists of 1452 personnel working 82 
at the mining enterprise. Convenience sampling method was used and the surveys were conducted with 83 
employees who volunteered to answer the questions. Data has been collected via face to face surveys. 84 
Due to the hazardous work environment and the intensity of workload, a total of 403 surveys were 85 
completed. Out of these 45 were left out of evaluation because they were not completed properly or fully 86 
and as a result 358 surveys were included in the analysis. Thus a total of 358 people constitute the 87 
research sample.  88 

In the analysis of the collected data, frequency distribution, mean and standard deviation were used and 89 
SPSS for Windows 22.0 (Statistical Package for the Social Sciences) has been utilized for these analyses 90 
and calculations. Moreover, Structural Equation Model has been used in the exploration of the 91 
relationships between factors and the investigation of the intermediary effect of job satisfaction. AMOS 20 92 
program has been used for confirmatory factor analysis and the structural equation model analysis. The 93 
values for which P=.05 has been accepted as statistically significant.  94 

Conducting the research in a mining enterprise which operates in the high-risk mining sector, the difficulty 95 
of working conditions and the critical issue of practices of occupational health and safety being the 96 
subject matter have been the main constraints of the research. In this sense, the contribution of this study 97 
to the field literature is important. 98 
 99 
 100 
3. RESULTS AND DISCUSSION 101 
 102 
A total of 358 employees of the mining enterprise participated in the research. It has been observed that 103 
while the majority of the participants (38%) are 45 years old and older, 53.7% are between 27 and 44 104 
years. Also, 8.3% of the participants belongs to in the age group of 18-26 years. Almost half (49.7%) of 105 
them are high school and vocational high school graduates. Moreover, while only 6.7% of the employees 106 
are women, 85.8% are married. 107 
 108 
Table 1. Classification of employees according to e mployment specifics  109 
   
Position at Work  Number  Percentage  
Manager 
Engineer 
Technician 
Tech-artist 
Operator/Mechanic 
Supervisor 
Foreman 
Worker 
Administrative personnel 
Other 

3 
36 
40 
1 

12 
8 
2 

207 
41 
8 

0.8 
10.1 
11.2 
0.3 
3.3 
2.2 
0.6 
57.8 
11.5 
2.2 

Employment period at this job    
 0-5 years 
6-10 years 
11-15 years 
16 years or more 

152 
85 
25 
96 

42.5 
23.8 
6.9 
26.8 

Department working for    
Financial Affairs – Human Resources – Administrative Social Affairs 
Open Furnace – Study Project – Machine Servicing – Machine 
Operation 

116 
150 

 

32.4 
41.9 
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Underground production – Underground Control – Lab – OHS – R&D 92 25.7 
Employment type    
Working in shifts 
Working full-time 

195 
163 

54.5 
45.5 

Occupational  training    
Received 
Not received 

280 
78 

78.2 
21.8 

Sufficiency of received training    
Sufficient 
Insufficient 

208 
150 

58.1 
41.9 

Total  358 100 
 110 
 111 
More than half of the participants (57.8%) are workers. In mining enterprises, the most risky group is 112 
workers in terms of occupational safety and health. Their contribution is valuable as they face most of the 113 
risks. While 41.9% of the participants work at departments such as open furnace, study projects, machine 114 
services, 25.7% of them work at underground production and control departments or laboratories. Also, 115 
32.4% of the participants work at administrative parts such as financial affairs, human resources and 116 
administrative social affairs. Almost 42.5% of the employees have 0-5 years of experience at this work 117 
place and 26.8% have 16 years of experience or more. In addition, 23.8% work for 6-10 years and 6.9% 118 
work for 11-15 years for the mining enterprise. Also, while 54.5% of the participants are working in shift, 119 
45.5% of them are working full time. Moreover 79% of the employees have stated that they have received 120 
training related to their job and almost 60% perceive this training to be sufficient.   121 
 122 
3.1 PERCEIVING THE CAUSES OF OCCUPATIONAL ACCIDENTS  123 
While 52% of the participants perceive the most common cause of occupational accidents to be unsafe 124 
worker practices, the remaining 48% see unsafe work environment as the most common cause of 125 
occupational accidents. Approximately 54% of the employees have experienced a close call. 14.2% of the 126 
participants stated that they have suffered an occupational accident at this work place and nearly 21% 127 
have had an occupational accident in their professional lives. In a study by Ayber et al. [31], 44.4% 128 
pointed to factors related to unsafe work environment and 55.6% pointed to unsafe worker practices as 129 
the most common cause of occupational accidents. According to an early work of Demirbilek [26] on the 130 
textile sector, it has been stated that from among 200 employees 61% perceived unsafe worker practices 131 
and 39% perceived unsafe work environment as the most common cause of occupational accidents.  132 
 133 
Table 2. Perceptions of employees towards occupatio nal accidents 134 
 Number  Percentage  
The most common cause of occupational accidents    
Unsafe worker practices 
Unsafe work environment 

185 
173 

51.7 
48.3 

Ever experienced a close call at work    

Yes 

No  

Partially 

109 

167 
82 

30.5 

46.6 
22.9 

Ever experienced an occupational accident at this w orkplace    

Yes 
No 

51 
307 

14.2 
85.8 

Ever experienced an occupational accident i n professional life    
Yes 
No 

74 
284 

20.7 
79.3 

Total  358 100 
 135 
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 136 
As a result of the independent sample t test, it is seen that there is a statistically significant difference 137 
between the levels of safety culture of those who have and those who have not experienced an 138 
occupational accident. Accordingly, the safety culture level of those who have experienced an 139 
occupational accident is significantly lower than those who have not experienced an occupational 140 
accident (t:-3.011, P=0.05). 141 
 142 
Table3. Investigation of the differences between th ose who have and those who have not 143 
experienced occupational accidents in terms of the level of safety culture 144 

Variables N Mean Std. 
Deviation T P 

Have you ever experienced an 
occupational accident? 

Yes 74 2.07 0.486 
-3.011 .003 

No 284 2.24 0.427 
 145 
 146 
Table 4. Investigation of the differences between em ployees who have diverging opinions on the 147 
causes of occupational accidents in terms of the le vel of safety culture 148 

Variables N Mean Std. 
Deviation  T P 

In your opinion, which is the 
most common cause of 
occupational accidents? 

Unsafe worker practices 185 2.34 0.348 
6.142 .000 Unsafe work 

environment 
173 2.06 0.492 

 149 
 150 
As a result of the independent sample t test it has been found that there is a statistically significant 151 
difference between the safety culture levels of those who have diverging opinions on the causes of 152 
occupational accidents. Accordingly, the safety culture level of those who perceive the cause of 153 
occupational accidents as unsafe worker practices is significantly higher than the safety culture level of 154 
those who perceive the cause of occupational accidents as unsafe work environments (t:6.142, P=.05). 155 
 156 
3.2 CONFIRMATORY FACTOR ANALYSIS 157 
For the measurement model that consists of 27 items and 5 latent variables as determined as a result of 158 
the confirmatory factor analysis regarding the safety culture scale, first a primary level then a secondary 159 
level confirmatory factory analyses have been conducted. The dimensions which have been defined as 160 
latent variables are administrative commitment, safety priority, safety communication, safety training and 161 
safety participation. The secondary level factor analysis that recognized administrative commitment, 162 
safety priority, safety communication, safety training and safety participation, which were included in the 163 
measurement model as a result of the primary level factor analysis, as the sub-dimensions of the latent 164 
variable of safety culture is shown in Figure-1.  165 
 166 
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  167 
Figure 1. Confirmatory factor analysis. 168 
 169 
In order to ensure that the measurement model remains within the acceptable range of adaptive values, 170 
one item from safety priority dimension and one item from safety training dimension were removed. As a 171 
result of the confirmatory factor analysis the following results have been found: χ²/Sd = 1.753; 172 
RMSEA=0.046; CFI=0.0952 and GFI=0.904. According to these results it can be seen that the validity of 173 
the scale is ensured and that the model has adapted well to the data. 174 
 175 
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  176 
Figure 2. Confirmatory factor analysis for safety p erformance scale.  177 
 178 
According to these results it can be argued that the safety performance dimension and the variables are 179 
related, that the model is appropriate and the confirmatory factor analysis is statistically significant. As a 180 
result of the confirmatory factor analysis performed for the Safety Performance Scale, the following 181 
results have been found: χ²/Sd = 2.155; RMSEA=0.057; CFI=0.987 and GFI=0.986. According to these 182 
results it can be seen that the validity of the scale is ensured and that the model has adapted well to the 183 
data. 184 
 185 

 186 
Figure 3. Confirmatory factor analysis for job sati sfaction scale.  187 
 188 
For the measurement model that consists of 13 items and 2 latent variables as determined as a result of 189 
the second level confirmatory factor analysis regarding job satisfaction, first a primary level then a 190 
secondary level confirmatory factor analyses have been conducted. The latent variables are intrinsic job 191 
satisfaction and extrinsic job satisfaction. Intrinsic and extrinsic job satisfaction, which were involved in 192 
the measurement model as a result of the primary level factor analysis, are defined as the sub-193 
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dimensions of the latent variable of job satisfaction and the secondary level confirmatory factor analysis is 194 
shown in the above Figure-3. In order to ensure that the measurement model remains within the 195 
acceptable range of adaptive values, 5 items have been removed from the intrinsic job satisfaction 196 
dimension and 2 items from extrinsic job satisfaction dimension. As χ²/Sd = 2.568 it remains within the 197 
acceptable range of adaptive values. As a result of the confirmatory factor analysis performed for the job 198 
satisfaction scale the following results have been found: χ²/Sd = 2.568; RMSEA=0.066; CFI=0.955 and 199 
GFI=0.939. According to these results it can be seen that the validity of the scale is ensured and that the 200 
model has adapted well to the data. 201 
As a result of the confirmatory factor analysis performed for the job satisfaction scale it has been seen 202 
that validity is ensured and the model has adapted well to the data. While work commendation (question 203 
10) is considered as an extrinsic dimension, in this study it is subsumed under intrinsic dimension. In a 204 
study of Koroglu [32], the factors in the Minnesota job satisfaction scale short form have expressed 205 
variation. The “commendation” item which in the original Minnesota Job Satisfaction Scale Short Form is 206 
listed within the extrinsic satisfaction structure in this research it is included in the intrinsic satisfaction 207 
factor structure. Also, researchers have stated that the short form of Minnesota job satisfaction scale can 208 
include different factor structures [33-35]. 209 
 210 
3.3 THE EVALUATION PROCESS OF THE STRUCTURAL MODEL AND THE EVALUATION 211 
OF ADAPTATION 212 
A model has been developed in order to primarily investigate the relationship between safety culture and 213 
safety performance with the purpose of evaluating the model in the study.  214 
 215 
Table 5. Effect of safety culture on safety perform ance 216 

   Beta T P 
Safety Culture 

 

Safety Performance 0.878 16.376 .000** 
 217 
 218 
From the developed model it can be seen that safety culture has a positive and statistically significant 219 
effect on safety performance. Accordingly, a unit of increase in safety culture leads to a 0.878 units of 220 
increase in safety performance. 221 
 222 
Table 6. Intermediary effect of job satisfaction on  the relationship between safety culture and 223 
safety performance 224 

   Beta T P 
Safety Culture 

 

Safety Performance 0.793 12.736 .000** 
Safety Culture 

 

Job satisfaction 0.400 11.551 .000** 
Job satisfaction  Safety Performance 0.213 2.625 .009** 
 225 
 226 
In the developed model to investigate the intermediary effect of job satisfaction, it has been determined 227 
that the effect of safety culture on safety performance is 0.793, the effect of safety culture on job 228 
satisfaction is 0.400 and the effect of job satisfaction on safety performance is 0.213. Moreover, the 229 
results of the model developed to investigate the intermediary role of job satisfaction are shown in Figure-230 
4.  231 
 232 
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 233 
 234 
Figure 4. Path analysis of the research model 235 
 236 
When the paths in the model are examined it is seen that all paths are significant. In order to examine the 237 
intermediary role of job satisfaction, the relationship between safety culture and safety performance must 238 
be investigated. It is seen that the coefficient which was 0.878 in the previous model has decreased to 239 
0.793 when job satisfaction intervenes as model intermediary. Moreover, there are significant 240 
relationships between safety culture and job satisfaction, and between job satisfaction and safety 241 
performance. Accordingly, it is seen that job satisfaction has a partial intermediary effect on the 242 
relationship between safety culture and safety performance. 243 
According to the results gathered at the end of the performed analyses H1, H2, H3 and H4 hypotheses 244 
have been accepted. Accordingly, we can say that there is a statistically significant relationship between 245 
job satisfaction, safety culture and safety performance and that job satisfaction has an intermediary role in 246 
the relationship between safety culture and safety performance.  247 
 248 
4. CONCLUSION 249 
 250 
As a result of the research, it has been found that the relationships between safety culture, safety 251 
performance and job satisfaction are significant and moreover that job satisfaction assumes a partial 252 
intermediary role in the relationship between safety culture and safety performance. In the light of these 253 
findings we can say that safety culture has a positive effect on safety performance and moreover that, job 254 
satisfaction partially intermediates in this relationship. While on its own safety culture accounts for 27.2% 255 
of a change in job satisfaction (R²=0.272), safety culture together with job satisfaction can account for 256 
44% of a change in safety performance (R²=0.440). 257 

Taking occupational health and safety precautions, making sure that these are implemented and 258 
supervising their applications are the responsibilities of the administration and they are related with its 259 
commitment to this system. The most important dimension in the studies on especially both safety climate 260 
and safety culture is administrative commitment. Therefore, in order for safety performance to reach the 261 
desired levels, administration has to spend energy towards increasing businesses’ safety culture and job 262 
satisfaction levels and make an effort to increase employees’ job satisfaction. Remuneration systems 263 
aimed at encouraging safe practices can make important contributions to decreasing the number of 264 
accidents. Moreover, as required by the recently accentuated issue of behavioral safety management, 265 
administration has to pay attention to psychological empowerment which increases employees’ job 266 
satisfaction. One of the most important factors in the establishment of safety culture consciousness is 267 
employee participation. The representation of employees in occupational health and safety boards as well 268 
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as listening to the opinions of employees while making other decisions are practices both of which 269 
increase job satisfaction.  270 

It has been found that the safety culture and safety performance levels of employees who think that the 271 
cause of occupational accidents is ‘unsafe worker practices’ are significantly higher relative to those who 272 
think that the cause is ‘unsafe work environment’ (p<0.05). This results from the fact that the employees 273 
who have higher levels of safety performance perceive the most important factor in the cause of 274 
occupational accidents as human error. 275 

Moreover, it has been seen that the safety culture, safety performance and job satisfaction levels of those 276 
who have received job training are significantly higher relative to those employees who have not received 277 
such training (P=.05). It has been found that the safety culture, safety performance and job satisfaction 278 
levels of those employees who think that the job training they received was sufficient are significantly 279 
higher relative to those who do not think that the training was sufficient (P=.05). The importance of 280 
training in behavioral change is irrefutable. Employers have a responsibility to train their employees 281 
regarding both their rights as well as the risks specific to their sector. The main purpose of these trainings 282 
is to inform employees about the risks relevant to the workplace and minimize the number of occupational 283 
accidents and diseases. Therefore, rather than considering these trainings as a legal burden, they should 284 
be held in an interactive manner with the genuinely active participation of employees. Furthermore, 285 
exemplary cases of past accidents can be presented during trainings in order for employees to gain 286 
experience.  287 

In the instillation of safety culture, establishing a reporting system and conducting risk evaluations are 288 
important. The purpose of risk evaluation is to take the necessary protective precautions to prevent 289 
accidents with a proactive approach. Detecting, recording, reporting and sharing with employees the 290 
accidents and close calls that take place in the enterprises which operate in the same sector are 291 
important in reducing the number of accidents as a result of the gained experience.  292 

In Turkey, one of the most serious deficiencies in the field of occupational health and safety is the lack of 293 
standards at the sectoral level. The state, by meeting with all parties, has to provide solutions appropriate 294 
to the problems in occupational health and safety and establish industry-specific regulations. Although the 295 
most important responsibility lies with employers in establishing and implementing occupational health 296 
and safety precautions the state must make sure through its inspections that sanctions are efficient. 297 

Identifying levels of safety culture and investigating the intermediary role of job satisfaction for employees 298 
from different sectors in the future studies will increase the generalizability of the study. Furthermore, it is 299 
suggested that researchers conduct studies on the different dimensions of safety culture. Because the 300 
number of variables was high some of the sub-dimensions of safety culture were not included in the 301 
analysis of this study. In future research, other variables can be included in analysis. Moreover, 302 
conducting research on larger universes will ensure the generalizability of the study.  303 

 304 
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ANNEX I – QUESTIONAIRRE 392 
 393 

OCCUPATIONAL SAFETY AND CULTURE RESEARCH 394 

SURVEY FORM 395 

Dear Participant 396 

This questionairre is prepared to evaluate the level of safety culture, safety climate and job 397 
satisfaction. The results of this study will be prepared as a report and will be used scientific purposes 398 
for enhancing the occupational safety and health medium. Thank you for your efforts spent in 399 
completing this questionairre.  400 

 401 

 
PART I – GENERAL INFORMATION 
1- Age :  _ _ 

2- Gender.   Female  Male 

3- Marital Status.  Married   Single  

4- Education.      Primary                                  Secondary       

                            High/Vocational High School   Graduate/Post Graduate  Other 

5- In what department do you work at this enterprise? 

………………………………….. 

6- What is your position at work?  

 Manager  Engineer  Technician   Tech-artist  Operator/Mechanic 
 Supervisor    Foreman  Worker   Trainee  Administrative Staff  

   Other ……..……. 

7- How long have you been working at this enterprise? 

 Less than 1 year  1-5 years  6-10 years                11-15 years        Other 

 

8- What is your experience at this jobEmployment period at this job?  

 0-5 years  6-10 years  11-15 years  16-20 years  Other 

 

9- What is your employment type? 

 In shift           Full time      

10- Do you work overtime?  

 Yes  (daily ……hour/s)           No  

11- Have you received any occupational training relevant to your job? 

 Yes             No   
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