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The aim of the present article is to provide information on the 
results of the safety culture assessment carried out in three 
engineering companies in the Czech Republic in 2017. 
Determining the level of safety culture helps to reveal the 
weaknesses in the work process from the point of view of 
safety in a particular company and, of course, it also allows to 
propose the necessary measures for improvement. 
The article builds on the previous publications of the authors; 
therefore, it no longer announces the theoretical essence of 
the safety culture, but addresses the practical aspects of the 
subject based on factual examples. The article has two main 
parts. First, the issue of investigating the safety culture is 
described, including one of the selected approaches. The 
principles and techniques of questionnaire processing are 
analysed. The next part of the article introduces the results of 
the assessment. 
The issues of safety culture are quite extensive; it is not 
possible to tackle all of them in a single article. In some areas, 
the safety culture is not systematically addressed in its 
complexity. This also applies to engineering. In our workplace, 
we intensively focus on the issues of safety culture; some 
partial approaches and results are the content of the present 
article. 
Experience with the described assessment method can be 
useful or serve as a guide to analyse the level of safety culture 
in other industrial companies. 
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1 INTRODUCTION  
The founder of the General Theory of Systems [Bertalanffy 
1975], Ludwig von Bertalanffy, defined that the system is not 
only determined by its structure but also by rules, by 
interactions inside and outside the system, and by interactions 
with the ambient environment. 
The human-machine system includes technical and human 
subsystems, depending on external business, regulatory, and 
other relationships. For defining the system's effectiveness, 
various criteria are used that describe the system's functions, 
the tasks performed, and the individual values. These criteria 
include structural and dynamic components of activity and are 
the basis for defining the requirement on the systems, 
functioning of processes and their participants. One of such 
criteria is reliability. 
Recently, safety of technical aspects of reliability has been 
carried out at a high level, which is reflected in a statistically 
significant reduction in the number of hazardous events due to 
a failure of technology. The number of errors on the basis of 

various organizational deficiencies also increases. Therefore, in 
order to define the causes of systems inefficiencies, it is 
necessary to monitor not only the components of the system 
but also the structure of their activities as well as the 
characteristics of the activity subjects themselves. At present, 
in industrial practice, the importance of automation is growing; 
this is also often implemented with the aim to increase 
efficiency and safety, reduce workload and the impact of 
human error. However, human-automation interactions can 
have consequences for human work and safety as automation 
can create new errors and worsen their detection. [Lutzhoft et 
al. 2002]. 
Safety performance is a very complex and sensitive area of 
interest in the organization because it depends on the 
individual characteristics of the respective person, his/her 
abilities and competence, which also influences decision-
making and performance [Enshassi et al. 2008]. 
Reports from major accident investigations confirm that the 
organizational aspect also has a critical impact on safety. Also, 
the safety culture affects the safety outcome and proves that 
most of the operational incidents are not only the result of a 
failure of human factor, a technical failure, or an environmental 
factor. Often, there are other systemic organizational errors 
(e.g. fatal combinations of managerial failures, ordinary in-
company staff, and a collapse of systems) [ABC 2012]. 
In recent years, safety culture has been the subject of lively 
discussion. Previous research has explored various approaches, 
procedures and techniques in nuclear industry [IAEA 1991], 
[Ostrom et al.  1993], [Begun et al. 2012], Aviation [Stroeve 
2007], Metal processing industry [Braunger et al. 2013], 
Constriction industry [Molenaar et al.  2002], [Slates et al.  
2008], [Alasamri et al. 2012], [Choudhry et al. 2007], [Fang et al. 
2013], Maritime industry [ABC 2012], [Ek, A., et al. 2014], Oil 
and gas industry [OGP 2013]. A complete list of researched 
methods is described in the previous article of [Fedorycheva et 
al. 2015]. 
It has been found out that the best choice for assessing the 
safety culture is a comprehensive analysis through interviews, 
questionnaires, observation and documentation checks-ups 
[Ignatchenko 2012]. 
This article presents the results of a questionnaire survey that 
was processed on the basis of a socio-psychological approach 
which was previously successfully applied in nuclear power 
engineering. 
The article has two main sections. Firstly, we will examine the 
question of safety culture measurement by the questionnaire, 
where the principles and techniques of a questionnaire design 
will be considered. 
The next section briefly outlines the examples of the results of 
investigation in 3 companies. 
The conclusion section summarizes the main findings and the 
most important messages with regard to the assessment of the 
safety culture. 

2 APPROACH TO QUESTIONNAIRE CONSTRUCTION 
A large number of factors influencing the humans 
predetermines the need for an integrated approach to 
analysing the safety culture in a particular company. 
The questionnaire described in this article and constructed by 
our research team was used in selected engineering companies. 
The questionnaire consists of five blocks. 
Block 1 – Is focused on finding the employees' views on safety 
characteristics and safety behaviour at work. Based on this, the 
stages of safety culture development are defined. 
Block 2 – Employees opinions on the most troublesome issues 
or areas of concern in which the employees have problems. 
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Block 3 - Positive factors that attract people to work in the 
respective company. 
Block 4 - Identifies the area (s) of activity to improve the level of 
safety culture. 
Block 5 - Identifies weaknesses in organizational safety factors 
according to respondents' views. 
Here is a description of the individual parts. 
 

2.1 Safety questions as a part of research (Blok 1 a 4) 
Depending on the stage the company is being found in, the 
concept of safety culture development is defined. In the 
literature. there are three stages in the development of safety 
culture: 
Stage 1 - Safety based on rules and regulations. 
In this case, safety is seen as an external requirement. These 
requirements are, for example, governmental orders, standards 
or requirements of supervisory authorities. Safety is seen as an 
external problem and must "meet" the relevant regulations, 
standards, etc. Characteristics of the companies in the first 
stage are, for example, the following [IAEA 2002] problems are 
not predictable and the organization responds to the problems 
that have already arisen, comunication between the 
departments of the organisation and between the respective 
functions is weak, cooperation and co-decision-making is 
limited, people who make mistakes are blamed for inability to 
comply with regulatory requirements. 
Stage 2 - Safety is considered to be the goal of organization. 
At this stage, safety is no longer seen as an external 
requirement. However, the problem is that the management of 
the company always focuses only on technical and process 
solutions. Safety is taken as a necessity to meet the set goals. 
The characteristics of companies in Stage 2 are, for example, 
the following: [IAEA 2009]. There is a growing awareness of the 
impact of culture at the workplace, although it is unclear why 
the increased control and training do not seem to be expected 

to improve safety, the management promotes communication 
between departments and organization functions, a response 
of management to the mistakes consists in implementing 
additional inspections and procedures and ensuring further 
retraining; the organization is willing to learn from the 
experience of external groups, especially if it is a new technique 
and best practice. 
Stage 3 - Safety can always be improved. 
Companies at this stage put emphasis on continuous 
improvement with a strict focus on safety. The company places 
great emphasis on communication, training, managerial style, 
and increase in efficiency and effectiveness. The staff in the 
organization understand the impact of culture issues on safety. 
Some features of the organization in Stage 3 are as follows: 
[IAEA 2002]. Problems are anticipated and addressed before 
they have arisen, a cooperation between the departments and 
functions in the organisation is good, there is no conflict 
between the performance of manufacturing tasks and safety.  
In order to identify the real characteristics of the company and 
determine the development stage, the questionnaire includes 
the questions about management policy, the attitude of the 
company towards development of safety as a priority, 
availability of safety measures, analysis of near misses, 
processing of corrective measures, tuning of communication in 
the company, and appropriate information for the employees 
on possible risks. 
 

2.2 Social-psychological part of research (Bloks 2, 3, 5) 
As consistent with previous study [Abramova 2009], three 
categories of factors which influence the safety culture 
development are correlated with the organizational culture 
levels (developed by E. Schein [Schein 2004]), as illustrated in 
Fig. 2. 
Imbalances in motivation and personal qualities are a potential 
source of inappropriate situations that could lead to dangerous 
events in life and operation. Work competencies of the 
employee are his/her individual data necessary for a safe and 
successful activity, such as psycho-emotional stability in respect 
to external negative influences, high-quality professional 
competence, psychological readiness to work under any 
production conditions and regimes, and the pursuit of high 
reliability. The developed work competencies of the employees 
characterize a high level of safety culture in the work 
environment. There is also the opposite, such as inadequate 
professional readiness, persistent anxiety that reduces the 
ability of humans to orient themselves and respond to 
situations; this characterizes a low level of safety culture. 
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Do you think your strict compliance with 
the rules and standards can ensure 
production safety? 

    

Do you analyse your own mistakes in 
collaboration with colleagues or 
supervisors (even if these do not have a 
significant impact on safety)? 

    

Even if the system fails, we are still 
expected to achieve the targets 
that are set for us 

    

 

Table 1. Example of safety culture questions 

Figure 3. Values of Safety culture characteristics  Figure 1. Interrelation between Schein's organizational culture levels 
and factors influencing the safety culture development 
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Designed factors in system interaction affect the functional 
status and professional reliability of employees, which 
predestines the normal and stable operation of the company as 
a social system. 
 On the basis of the theory studied in literature, the 
questionnaire includes subjects of questions that give an 
overview of how much the symptoms of safety culture are 
manifested in the behaviour and activity of management and 
company staff in production. 
As a result, the questionnaire survey is based on a combination 
of socio-psychological questions and questions arising from 
safety culture characteristics. These take into account not only 
the opinions of employees with regard to safety, but also their 
attitude to the existing sociological problems that could affect 
the overall status of the interviewed persons. The 
questionnaire was constructed and performed in the Czech 
language. For the purpose of his article, some questions were 
translated into English and are listed in Table 1. 

3 RESULTS OF INVESTIGATION  
Fig. 2 presents graphically the results of the safety culture 
assessment held in three different manufacturing companies in 
the Czech Republic. 
  

3.1  Procedure and Sample 
In 2017, three Czech companies were offered an anonymous 
survey to determine the level of their safety culture. During the 
survey, exclusively, the opinion of the employees themselves 
was taken into account. The safety of technical equipment, 
safety rules or their compliance with the personnel have not 
been checked. However, this information already shows the 
state of the psychological [climate in the company, helps to 
identify weaknesses and the areas that are not given a 
sufficient attention due to the routines, which creates a tense 
atmosphere in the mood of the employees in the monitored 
company [IAEA 2006], [Begun et al. 2012], [IAEA.org 2011]. 
The survey was attended by: 
Company No. 1 - 30 employees (9 - administrative workers, 21 - 
operational personnel), 
Company No. 2 - 81 employees (27 - administrative workers, 54 
- operational personnel), 
Company No. 3 - 63 employees (18 - administrative workers, 45 
- operational personnel), 
 

3.2 Processing of results 
The questionnaires were constructed in accordance with the 
specific safety characteristics, and the socio-psychological part 
of the questionnaire described in the previous section. In blocks 
1 and 5 of the questionnaire, the four-point Lakert scale  
 

 
 

[Abramova 2009] was used. Depending on the meaning of the 
question, points were assigned to answers, "do not know" = 0 
points, "Yes" = 1, "Yes and no" = 2, "No" = 3, "Yes and no" = 2, 
"No" = 1. In blocks 2 and 3, it was offered to rate each item 
according to its significance for the respondent at present (1 - 
most important), block 4 - it is possible to select several 
variants of safety development in the company. The last 
question is open, the respondent is offered the opportunity to 
leave a comment and his/her opinion about the safety in the 
company and how it can be improved. 
The questionnaire rating was calculated using the following 
method [Reva 2012]: 
1. For each question, the calculation will determine the number 
of points for respondents' answers. Next, the mean of points is 
determined, specifically for respondents - administrative 
workers ( ), and for operational personnel ( ). 
2. For each question, the arithmetic mean of points is 
calculated (1), where N is the number of respondents. 

 (1) 
                               

For questions on safety (Blocks 1 and 4), disagreement and  
agreement coefficients are determined. 

 (2) 

 (3) 
 
4. The rating of safety culture level (KB) is obtained according to 
the relationship where  is the maximum possible number 
of points per question (considering that KB ideal = 1). 

 (4) 
 
For clarity, the rating of safety culture level (KB) is also given in 
percentage (KB%). 
        

3.3 Results 
As can be seen in Fig. 2, the overall level of safety culture is, 
within the stage 2, close to the stage 3, which characterizes the 
effort to improve the organizational conditions of the operation 
by an increase in control as an administrative function. 
In Company № 2, the indicators are more stable, a decline of 
rating in other companies can indicate the uncertainty of 
respondents and weak areas that need to be compared with 
other questions and explored in detail using other methods. 
As highly positive, the following factors were highlighted: 
- the use of safety sheets for reporting of near misses is 
sufficiently supported, 
- Specific analyses of errors, near misses and accidents are used 
during the safety training. 
Half of the respondents in Company № 1 left a comment on the 
last open question, which reflects the employees' interest in 

Figure 2. Results of safety culture assessment 
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safety issues and confirms the high level of safety culture. Some 
of the views are as follows: 
- It would be a good idea to have a computer program where 

you could write down the problems at the workplace that 
could be solved, 

- Rather than tackling reliability, it would be better if there 
were no dangerous obstacles at the workplace. 

- It would be appropriate to get a personal financial      bonus 
for 0 injuries per year. 

In other companies, problems were pointed out as for the 
ergonomics of individual workplaces, communication between 
employees, training on possible risks, etc.  

 

Figure 3. Socially significant areas in Company 1 

Identified socially significant areas (the first three in descending 
order) in Fig. 3, brackets show the arithmetic means obtained 
from the points for each question. 
Company № 1 -  Relationships with managers (1.08), working 
atmosphere, relationships with colleagues (1.08), financial 
evaluation (1.16), self-education and personal development 
(1.18). 
Company № 2 - Relationships with managers (1.30), 
Occupational health protection (1.32), Financial evaluation 
(1.32), Preference for occupational safety (1.35). 
Company № 3 - Financial evaluation (1.46), occupational health 
protection (1.52), quality of in-company catering (1.54). 
This block of questions is important for processing corrective 
measures and making changes in the organization. Satisfaction 
in the priority areas, identified during the survey, affects the 
overall satisfaction of employees [Crocker 1995]. According to 
the principle of Pareto-the impact on these 20 % significant 
areas will bring 80% efficiency.  

 

Figure 4. Rating of causes of devotion to the company 

Rating of causes of devotion to the company (in other words, 
the company strengths from the employees' point of view) are 
shown in Fig. 4: 
Company No. 1 - Trust and openness among employees and 
managers (1.08), career advancement (1.23), company prestige 
(1.36). During the interviews with some employees, it was 
found that the company employee-superior communication 

system was very well worked out, the employees had the 
opportunity to address the top manager with a possible 
question, which was aptly worded "the director's door is open 
for everyone". 
Company № 2 and Company № 3 (have the same rating) – 
distance of the company from the place of residence (1.58 and 
1.50), trust and openness between the employees and 
managers (1.72 and 1.92), company prestige (1.73 and 1.97). 
One of the strategies to improve the company (and also 
personalities) is to improve the strengths. Improving in the 
direction of strong points will improve the situation and the 
weak points. This must be taken into account when making 
corrective measures [Jebb 2015].  
Measures needed to prevent dangerous actions at work, in the 
respondents' opinion, were almost the same in the three 
companies, and were the following: 
- Modernization of equipment 
- Purchasing better protective gear 
- Staff training.  
Organizational problems in the company that need to be 
improved (Fig.5):  

 

Figure 5. Organizational problems in the company that need to be 
improved 

Company № 1 - communication between departments (1.31), 
ergonomics of individual workplaces (1.33), division of 
responsibility (1.36). As mentioned above, the employee-
supervisor communication system is very well worked out in 
the company. As can be seen from the rating, there is likely to 
be a problem in communication between departments. 
Similar applications have recently gained popularity; they are 
commonly used in aviation [Stroeve 2007], nuclear and 
chemical industries, marine [ABC 2012]. There are examples of 
using special safety applications in large warehouses and shops. 
Regarding the ergonomics of workplaces, the following 
comment was made: "Rather than solving reliability, it would 
be better not to have dangerous mechanical obstacles in the 
workplace." 
Company № 2 - Ergonomics of individual workplaces (1.20), 
solutions to everyday staff problems (1.32), monitoring of 
corrective measures (1.34). Rating is confirmed by respondents' 
comments. Regarding the ergonomics of the individual 
workplaces, the following examples have been given - cranes 
collide, poor table layout - no worktops can be rotated without 
the fear of injuring someone, we constantly knock on our 
colleagues when we transport the boards. 
Company № 3 - Organization and planning of work (1.08), 
communication between departments (1.19), shortcomings in 
working documentation (1.28). The monitored company started 
to operate approximately two months before surveys were 
carried out, which explains the result of the point calculation. 
The company was in the stage of identifying and specifying the 
internal processes in the organization as a system[Samra et al. 
2009]. However, specific cases of existing problems need to be 
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identified during the next stages of the survey (interviews, 
focus groups and others). Otherwise, a special internal 
anonymous line (telephone number) can be used to refer to an 
idea or a problem at work (there are large posters with all the 
information necessary in the production halls).  

4 CONCLUSIONS 
Finally, we can say that, using questionnaires, we can obtain 
some benefits, such as obtaining information that is 
representative of the whole or part of the organization. 
Information can be quantified and the results compared 
between the groups over time. Questionnaires provide a higher 
degree of anonymity and make the respondent less stressful. 
However, questionnaire investigations can identify only some 
of the symptoms; another study is needed to identify the 
causes of the answers. To properly formulate the questions is 
very important to avoid the risk of misunderstanding. It is also 
difficult to obtain information on various aspects of the 
situation [IAEA 1991]. We can increase the number of 
completed questionnaires by making the questionnaire 
proposal attractive, short, and concise. 
In addition, safety culture research is one of the ways of 
feedback between the management and the employees. Even 
the present study, as described here, has highlighted the need 
to identify subjects that have a direct impact on the staff 
productivity. 
Performing the questionnaire survey was the first step in 
assessing the company's safety culture and defining the current 
state of the safety culture, identifying the factors that affect the 
company's safety culture. To analyse the values of the company 
under monitoring and how it is all reflected in safety, the 
following additional methods and steps are appropriate: 
• Interviews with employees, with lower and middle 
management, with top management of the company. 
•  Analysis of documents (policies, standards, results of safety 
audits, annual reports). 
•  Analysis of safety reports (frequency of reports of near 
misses, identification of problems and areas of interest as 
indicators of employees' interest in the development and 
improvement of production). 
•  Sociometric survey (as needed). 
 
In cooperation with the company management, it is necessary 
to implement specific measures. Over a period of time (1-1.5 
years), it is necessary to carry out a reassessment of the state 
of safety culture, assessment of effectiveness of the measures 
taken, and reimplementation of new specific measures. 
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