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Abstract 
It is necessary to actively introduce new results of security research into the education process of 
students of security professions. These students need new and up-to-date information during their 
education to expand their knowledge and skills and increase their employability after completing their 
studies. However, students can actively contribute to the preparation and implementation of academic 
research during their studies as well. One example of how to link research and education is to involve 
students of the second year of engineering studies of the Security Management Department into 
research of a safety culture. 

This article describes the individual steps from preparation to the implementation of safety culture 
research of selected organizations. The article also focuses on analysing the available information 
sources on this issue, which is the basis of the partial conclusions. Based on this analysis, a model for 
organizational safety culture assessment was proposed. This model consists of identifying and 
evaluating the subsectors and indicators of the safety culture that serve for its complex assessment. 
The proposed model of assessment must be verified in practice in order to ascertain its applicability and 
to eliminate possible errors and shortcomings. At this stage, as many students as possible have to be 
involved in the research. 

The methods of description and explanation were used for the preparation and implementation of the 
research as well as for the elaboration of this article. In addition, it was necessary to use methods of 
relations and functional analysis, synthesis and comparison. Part of the proposed model for 
organizational safety culture assessment presents managed interview methods, questionnaire survey 
methods, observation and analysis of statistical data. 

The aim of the article is to point out the active involvement of students in research conducted at the 
home university during their studies. Involvement of students in this research will allow them to get 
acquainted with the theoretical problems as well as with problems encountered in the standard working 
life they need to be prepared for while studying at the university. 
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1 INTRODUCTION  
The term safety culture was first used in 1986 by the International Atomic Energy Agency (IAEA) after 
a Chernobyl nuclear reactor accident. This group, which investigated the Chernobyl accident, used the 
term weak safety culture as one of the identified factors to contribute to the crash [1]. After this incident, 
the safety culture became a center of interest in order to optimize the impact of corporate culture on 
employee behavior associated with safety [2]. The safety culture has been used as a tool to reduce or 
eliminate the effects of adverse events and factors related to individuals, social groups and the state [3]. 

There are several definitions of safety culture whose content can vary, but the essence remains 
unchanged. Some authors argue that a safety culture reflects the attitudes, beliefs, perceptions and 
values that individuals share in relation to security [4]. A safety culture refers to attitudes, beliefs and 
perceptions that groups define as norms and values, and that influence their actions and responses to 
risks [5]. At the same time, a safety culture is an observable measure of effort to which all members of 
the organization draw their attention and take action to improve daily safety [6]. Such safety culture can 
be classified as a subgroup of organizational or national culture that influences the attitudes and 
behavior of individuals in the context of ongoing safety and security [7]. 

It can be stated that in all of these definitions we find the same essence - each of them focuses on the 
way people think or behave in relation to safety. A safety culture can be assessed at the individual, 
organizational and national levels. For the purposes of this article, we will focus only on the levels of 
individuals and organizations. 
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The individual level of safety culture is part of the individual's everyday life, including its values, 
knowledge and skills, which are necessary to ensure its safety and existence itself. Every person 
perceives safety and security differently, which makes him act differently in case of adverse events. An 
individual level of safety culture reflects its readiness, abilities and skills to cope with emerging events. 

An organization's safety culture can be defined as the result of individual and group values, attitudes 
and behaviors that reflect the organization’s health and safety management commitments [8]. Another 
definition extends the former to the fact that the safety culture is mainly influenced by the behavior of 
the organization's employees in safety matters [9]. A safety culture consists of a set of basic principles, 
assumptions, standards, solutions and values that are shared across the organization in relation to 
safety and security. The organization’s attitude to security challenges and threats in the near and distant 
surroundings is also essential [10]. 

Given that we now consider safety culture one of the internal security factors of an organization, it is 
important to know its values. So far, there is no publicly available safety culture assessment tool / model 
that would be applicable in any organization. Based on a thorough analysis of this problem, we have 
proposed a way to assess the organization's safety culture. 

2 METHODOLOGY 
As there is no tool available to assess the level of organization's safety culture, it was necessary to 
design such a tool. The entire process of designing an organization's safety culture consists of answers 
to the following questions: 

1 The values of which organizations' safety culture subsectors can be used in its comprehensive 
assessment? 

2 What organization's safety culture indicators can be used in its assessment? 
3 What methods should be used to determine the values of safety culture indicators? 
4 Which safety culture indicators will be used to assess the individual subsectors? 
5 How can the resulting value of the safety culture be obtained after evaluating the individual 

subsectors? 

This process of organizational safety culture assessment can be graphically expressed as follows: 

 
Figure 1. The process of organizational safety culture assessment 

In the following subsections of this article, we focus on describing the elements of the proposed process. 
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2.1 Safety culture subsectors 
The organization's safety culture can be divided into the following six subsectors (SCS - Safety Culture 
Subsector): 

2.1.1 Organization´s priorities and goals (SCS1) 
Thinking about and leading the organization can play an important role in the assessment of safety 
culture. This subsector includes the organization's very attitude to ensuring and applying security in its 
internal environment. 

2.1.2 Safety and Security education (SCS2) 
Safety and Security education focuses on training all employees of the organization in the field of 
security. Employee training can consist of training, workshops, counseling, and knowledge and skills 
verification. Each organization should strive for minimum compliance with the training requirements of 
its employees in the applicable legislation. However, this minimum is often not considered sufficient to 
build a positive organizational safety culture. 

2.1.3 Organization´s Security Management (SCS3) 
The way the organization's security is managed shapes the safety culture in it. The impact of security 
management on the safety culture is identifiable, in particular, in the way of ensuring, regulating, 
monitoring, evaluating and continuously improving the organization's security. 

2.1.4 Working Environment (SCS4) 
The working environment of the organization's safety culture reflects the workplace safety situation that 
employees can influence by their activities. Identification and compliance with the rules and regulations 
adopted may be included here. 

2.1.5 Safety and Security awareness and behavior (SCS5) 
In particular, the safety and security awareness and behavior subsector refers to the staff of the 
organization under review and to the level of safety culture on an individual level. These two factors 
undoubtedly affect the organization's safety culture, which is shaped mainly by individuals in it. 

2.1.6 Statistics (SCS6) 
This subsector is closely linked to the security documentation and its quality as being processed in the 
organization. To assess safety culture, it is possible to focus on work deaths, accidents or early 
accidents. It is also possible to assess the success or failure of any attempts to violate the internal 
security environment of the organization. 

2.1.7 The importance of safety culture subsectors 
In assessing the safety culture, the importance of its individual subsectors cannot be considered 
equivalent. To compare the importance of the individual subsectors of the organization's safety culture 
in its comprehensive assessment, we used the Saaty method with nine evaluation levels of comparison 
(The same importance, the slightly important, the more important, the much more important, the strongly 
more important, the definitely more important, the extremely more important, the unconditionally more 
important). As a result of this process, the weighting of the individual subsectors was assigned as 
follows: SCS1 – 0,12; SCS2 – 0,04; SCS3 – 0,13; SCS4 – 0,24; SCS5 – 0,36; SCS6 0,11. 

2.2 Safety culture indicators 
Organizational safety culture indicators characterize or reflect the level of safety culture, and are also 
useful for measuring its level effectively. Therefore, safety culture indicators need to be adequately 
visible, identifiable and measurable [11]. 

Safety culture indicators must be adapted to the conditions and purpose of each organization. However, 
some indicators can be applied to most organizations. These safety culture indicators (SCI), which are 
the basis for the proposed safety culture assessment method, are: 

- The importance of security for management (SCI1), 
- The importance of security for employees (SCI2), 
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- Creation, implementation and content of security policy (SCI3), 
- Amount of funds and other resources spent to ensure security (SCI4), 
- Measures taken to protect the assets of the organization (SCI5), 
- Performance of entry and on-the-job training in safety, their form and content (SCI6), 
- Required professional competence of employees (SCI7), 
- Compliance with safety laws, standards, and standards (SCI8), 
- Existence of established procedures (operating rules) and assigned tasks in the safety sector 

(SCI9), 
- Compliance with adherence to established operating regulations (SCI10), 
- Organization's preparedness to address unforeseen crisis situations (SCI11), 
- Creation and maintenance of safety documentation (SCI12), 
- Frequency of theft and magnitude of damage caused by theft (SCI13), 
- Number of accidents, accidents and injuries for a specified period (SCI14), 
- Number of accidents and other undesirable events due to negligence over the time period 

specified (SCI15), 
- Collaboration among employees of the organization (SCI16), 
- Respect and identification of employees with the organization (SCI17), 
- Recognition of tasks in the security sector of the organization by its employees (SCI18), 
- Perception of the need to ensure safety for employees of the organization (SCI19), 
- Implementation and frequency of checks, controls, audits and their results (SCI20). 

2.3 Data collection methods for assessing safety culture indicators 
The assessment of each safety culture indicator will be based on data obtained using the following 
methods: 

2.3.1 Managed interviews with the management of the organization 
Pre-set questions should include and disseminate selected safety culture indicators and selected 
security areas. Respondents' responses should be comprehensive and should be geared to securing 
and implementing sectorial security. The aim of managed interviews with the management of the 
organization is to gain data on safety and security and the implementation of a safety culture. The 
condition for conducting a managed interview with the management of the organization is a good 
orientation point in the context of safety culture. In a guided discussion, additional questions need to be 
asked, the responses obtained developed and refined. We have proposed 21 questions to conduct 
controlled interviews. 

2.3.2 Questionnaire Survey among Employees of Organizations 
Through the questionnaire, we can gather information about what people do, what they own, what they 
think, know, feel, live or want, what values they prefer, what their opinion is [12]. Questions in the 
questionnaire should expand and validate responses received through managed interviews with 
management. Therefore, they need to be focused on the same areas as the questions of managed 
interviews and be formulated as accurately as possible. These questions need to be complemented by 
questions about the safety and security awareness and behavior of the organization's employees. It is 
not possible to determine the number of employees to be surveyed, but as for the relevance of the 
evaluated data, as many as possible should be involved. Subsequently, the questionnaire needs to be 
statistically evaluated and partial results can be drawn that can be further worked on. For this purpose, 
a questionnaire was created in which 34 questions were processed. 

2.3.3 Analysis of statistical data 
With statistical data, we can predict the future security and safety culture of organizations status. The 
analysis of statistical data can be used to support the conclusions drawn or confirm the hypotheses set 
out. The use of the statistical data analysis method is conditional on the processing of quality 
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documentation and the willingness of management to make the selected information available. The data 
that can be used to evaluate the safety culture of an organization are: 

- Number of deaths per reporting period 
- Information on accidents at work during the reporting period 
- Security incident information 
- Safety and regulatory violation information 
- Theft information 
- Information about organizational violation attempts 
- Information on physical violence and discrimination in the organization 
- Information about participants in health and safety training 
- Results of security reviews, controls and audits. 

2.3.4 Observation 
The observation serves as a complementary method aimed at supplementing or verifying the information 
obtained. The person who performs the observation must be familiar with his intention, he must be able 
to partially evaluate the information obtained. The great advantage is that the observer in the 
organization can act "incognito" and monitor the internal environment of the organization and the 
behavior of the employees of the organization. In the observation it is possible to concentrate mainly on 
compliance / violation of adopted rules and regulations, safety behavior of employees, security elements 
deployed in the organization premises, organization of workplaces, corporate culture and others. 

2.4 Assessment of indicators and sub-sectors of security culture 
Security culture indicators can be evaluated based on data obtained using the four data collection 
methods described above. In the methodology of the proposed method of safety culture evaluation we 
present exact numbers of questions from managed interviews as well as from the created questionnaire, 
which serves to evaluate individual indicators. Given the scope of the article, the text of these questions 
(managed interview, questionnaire) is not mentioned, it is irrelevant to detail the assessment of each of 
the identified safety culture indicators. However, these indicators can be rated from 1 to 4, where one is 
the minimum value of the indicator and 4 is the maximum value. There is also a verbal description of 
the individual stages of the indicator evaluation, which makes this assessment easier. 

Here is an example of SCI2 The importance of security for employees. To evaluate this indicator, it is 
possible to use the answers to two questions from a managed interview with the management of the 
organization and the evaluation of a questionnaire survey among the employees of the organization 
(namely, evaluation of seven questions). The indicator SCI2 can be rated by one of the following grades: 

1 Employees ignore security and consider it unnecessary. 
2 Employees shall register safety requirements as an obligation. 
3 Employees identify with the need for security. 
4 Employees feel the need for security, its benefits, and actively adhere to regulations and try to 

secure and enhance it. 

After evaluating all 20 indicators with values ranging from 1 to 4, we can switch to an evaluation of each 
subsector of safety culture. The evaluation of these subsectors of the organization's safety culture will 
be based on the values of the indicators that will be included in the evaluation of the subsectors 
mentioned. Some of the indicators will play a role in evaluating more than one subsector. The safety 
culture indicators that can be used to assess the subsectors of safety culture are: 

• Subsector: Organization´s priorities and goals (SCS1) 
o SCI1; SCI3; SCI4; SCI5 

• Subsector: Safety and Security education (SCS2) 
o SCI6; SCI7; SCI8 

• Subsector: Organization´s Security Management (SCS3) 
o SCI4; SCI5; SCI8; SCI9; SCI10; SCI11; SCI12; SCI20 
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• Subsector: Working Environment (SCS4) 
o SCI9; SCI10; SCI16 

• Subsector: Safety and Security awareness and behavior (SCS5) 
o SCI2; SCI10; SCI17; SCI18; SCI19 

• Subsector: Statistics (SCS6) 
o SCI12; SCI13; SCI14; SCI15; SCI20 

Organization safety culture subsectors will acquire their values by the arithmetic mean of indicators that 
were designed for their evaluation from interval <1 , 4>, and then will need to be multiplied by the 
respective rating coefficient / weight of importance for each subsector. 

2.5 Evaluation of the organization's safety culture using the values obtained 
The following relationship can be used to evaluate the safety culture using assessed indicators and 
subsectors. 

𝑺𝑪 = (𝑐&'&(𝑥𝑆𝐶𝑆1 + 𝑐&'&.𝑥𝑆𝐶𝑆2 + 𝑐&'&0𝑥𝑆𝐶𝑆3 + 	𝑐&'&3𝑥𝑆𝐶𝑆4 + 𝑐&'&5𝑥𝑆𝐶𝑆5 + 𝑐&'&7𝑥𝑆𝐶𝑆6)/𝑐; 

Where: 

• SC – Safety Culture 
• cSCS1-6 - the coefficients / weights of safety culture subsectors (the values given at the beginning 

of the chapter) 

• SCS1-6 - the values of the organization's safety culture subsector (from interval <1,4>) 
• cp - the proportionality coefficient (in order to regulate the result to the interval <1,4>, as in SCI 

and SCS), it always represents 10. 

By substituting all the previously obtained values in the above stated formula, we obtain a numerical 
expression of the value of the organization's safety culture. Based on this numerical expression, we are 
able to determine the level of safety culture as follows: 

- <1; 1.7>  Very low or no level of safety culture, 
- (1.7; 2.4>  Low level of safety culture, 
- (2.4; 3>  Medium level of safety culture, 
- (3; 3.5> High level of safety culture, 
- (3.5; 4>  Very high level of safety culture. 

3 RESULTS 
The proposed method of assessing safety culture had to be applied to the largest possible sample of 
organizations with different industrial rankings. The issue of safety culture falls within the curriculum of 
the Security Management course, which is taught within the field of protection of persons and property. 
Therefore, we decided to include the use of the proposed method of safety culture assessment in the 
requirements for the processing of semester works of security management course. Among other things, 
the semestral work focuses on the description of the application of security in selected organizations 
and suggestions for its improvement. The students carried out an evaluation of their selected 
organizations on the basis of a developed methodology that guided and described the individual 
evaluation steps and their follow-up. 

After conducting the survey (collecting the necessary data) it was possible to evaluate the individual 
indicators, which make it possible to determine the resulting level of safety culture based on the 
proposed evaluation model. The following table provides an overview of these activities (example 
evaluation). 
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Table 1. Calculation of the overall level of organization safety culture  
by using the proposed safety culture assessment model 

SCS1 Organization´s priorities and goals  
SCI to assessment SCS1 SCI 1 SCI 3 SCI 4 SCI 5 
SCI values 3 2 3 3 
The average of CSI values 2,75 
SCS1 coefficient 1,20 
SCS1 value (The average of SCI values X 
SCS1 coefficient) 3,30 

SCS2 Safety and Security education  
SCI to assessment SCS2 SCI 6 SCI 7 SCI 8 
SCI values 4 4 4 
The average of CSI values 4,00 
SCS2 coefficient 0,40 
SCS2 value (The average of SCI values X 
SCS2 coefficient) 1,60 

SCS3 Organization´s Security Management  
SCI to assessment SCS3 SCI 4 SCI 5 SCI 8 SCI 9 
SCI values 3 3 4 3 
SCI to assessment SCS3 SCI 10 SCI 11 SCI 12 SCI 20 
SCI values 2 3 3 3 
The average of CSI values 3,00 
SCS3 coefficient 1,30 
SCS3 value (The average of SCI values X 
SCS3 coefficient) 3,90 

SCS4 Working environment  
SCI to assessment SCS4 SCI 9 SCI 10 SCI 16 
SCI values 3 2 3 
The average of CSI values 2,67 
SCS4 coefficient 2,40 
SCS4 value (The average of SCI values X 
SCS4 coefficient) 6,40 

SCS5 Safety and Security awareness and behavior  
SCI to assessment SCS5 SCI 2 SCI 10 SCI 17 SCI 18 SCI 19 
SCI values 2 2 2 2 3 
The average of CSI values 2,20 
SCS5 coefficient 3,60 
SCS5 value (The average of SCI values X 
SCS5 coefficient) 7,92 

SCS6 Statistics  
SCI to assessment SCS6 SCI 12 SCI 13 SCI 14 SCI 15 SCI 20 
SCI values 3 3 3 3 3 
The average of CSI values 3,00 
SCS6 coefficient 1,10 
SCS6 value (The average of SCI values X 
SCS6 coefficient) 3,30 

Overall assessment of safety culture 
Total value of safety culture  

((SCS1 + SCS2 + SCS3 + SCS4 + SCS5 + 
SCS6) / cp) 

(3,3 + 1,6 +3,9 + 6,4 + 7,92 + 3,3)/10 

2,64 

The resulting level of safety culture in the example of organizational evaluation is 2,64. Based on the 
proposed 5-level safety culture assessment, the resulting value can be attributed to the Medium level of 
safety culture. 
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So far, we have used the proposed assessment method in 36 organizations willing to cooperate. We 
have categorized selected organizations by size (by number of employees to small (1-49 employees), 
medium (50-249 employees), and great (more than 250 employees)). 

Table 2 The proportion of organizations involved in the survey and the percentage 
 of their ultimate safety culture level 

Level of safety culture 
Organization size 

Small organization Medium organization Great organization 

Count Percentage [%] Count Percentage [%] Count Percentage [%] 
Very low level of safety culture 4 28,57 0 0,00 0 0,00 

Low level of safety culture 8 57,14 3 23,08 0 0,00 

Medium level of safety culture 2 14,29 7 53,85 0 0,00 
High level of safety culture 0 0,00 3 23,08 6 66,67 
Very high level of safety culture 0 0,00 0 0,00 3 33,33 
Number of organizations together 14 100,00 13 100,00 9 100,00 

It can be concluded from the preliminary results that there may be a link between the size of the 
organization and the level of its safety culture (larger organization - higher level of safety culture). 

4 CONCLUSIONS 
In the article we present a brief description of the methodology of the evaluation of the organization's 
safety culture. In assessing the safety culture, using the proposed model, the evaluator (expert) or the 
group of evaluators plays a very important role, as it is necessary to allocate values to individual 
indicators of safety culture based on the data obtained. The following assessment procedure is then 
straightforward, and it is only a matter of correct incorporation into the proposed relationships and 
establishing the resulting level of safety culture. 

So far, the proposed assessment method has been applied to assess the safety culture of 36 
organizations willing to cooperate. Students at the home faculty also participated in the survey, as it was 
a mandatory part of their semester work on Security management course. Students were able to actively 
use the link between theory and practice (which is the goal of many educational institutions), and to 
practically identify the elements of safety culture in practice, which is a potential use in their future career 
development. Due to the large number of surveys carried out, it will be possible to eliminate the 
drawbacks and disadvantages that have been identified during them. 
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