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Abstract. The complexity of production processes in 

Industry 4.0 is significantly increased, that arise the 

need to enable efficient process simulation, execution, 

monitoring, real-time decision making and control. 

One of the solutions is to use formal method to specify 

production processes and create process models that 

are suitable for automatic generation of instructions 

that are executed on smart resources. Within   

factories in Industry 4.0 humans communicate and 

cooperate with each other, and with other smart 

resources of a production process. In that way, their 

role has dramatically changed. Specifying the human 

roles, capabilities, and competencies within 

production process modelling is a great challenge.   

To deal with this problem it is necessary to first 

identify and determine the human characteristics that 

are crucial in Industry 4.0. As a starting point in this 

research, a review of the literature describing the role 

of humans in Industry 4.0 is performed and the results 

of this research are presented in this paper. 

 
Keywords. human, role, skill, competencies, Industry 

4.0, production process modelling, domain-specific 

modelling languages 

1 Introduction 

Industrialisation has undergone remarkable 

transformations since its beginnings in the 18th 

century. Increasing mechanization, triggered with the 

appearance of steam machine, interrupted the 

dominance of human labor and started the first 

industrial revolution (IR). The use of electrical energy 

and the introduction of the assembly line paved the 

way for mass production of goods and characterized 

the second IR. The 1970s have brought the new 

paradigm shift in industry – the digitalization began to 

infiltrate the manufacturing process and to further 

automate it using electronics and information systems 

(IS). However, machines still had to be operated by 

humans and were not fully independent and self-

adjustable to variations in the manufacturing 

processes. The beginning of the 21th century has 

brought the hope that the vision of fully automated 

and computer-centered manufacturing is achievable. 

The matured Internet infrastructure, focus on 

interconnected smart, independent ubiquitous context-

aware computers embedded into every aspect of the 

manufacturing process triggered the fourth industrial 

revolution so called Industry 4.0. The one of the main 

challenges of Industry 4.0 is that the boundaries 

between physical, digital and biological world are 

blurred. The manufacturers need to reconsider their 

business models and resources, including human 

resources, to help the organization to adapt to 

inevitable changes. According to (Hermann et al., 

2015): “Within the modular structured Smart 

Factories of Industry 4.0, Cyber-Physical Systems 

(CPSs) monitor physical processes, create a virtual 

copy of the physical world, and make decentralized 

decisions. Over the Internet of Things CPSs 

communicate and cooperate with each other and 

humans in real time.” Therefore, communication and 

cooperation between CPSs and CPSs and humans is 

crucial in Smart Factories. Consequently, the role of 

humans in Industry 4.0 is very specific, and more and 

more attention has to be paid to humans' intellectual 

abilities as well as their skills, but also to their health, 

safety and environment.  

Modelling of the production processes in Industry 

4.0 is an important industrial informatics research 

topic. Production process models suitable for 

automatic code generation and execution in a 

simulation or at a shop floor could enable high-level 

of production flexibility. Different conceptual 

modeling languages are used to model production 

processes like Unified Modelling Language (UML) 

activity diagram, Business Process Modelling and 

Notation (BPMN), and Petri nets. In (Vještica et al., 

2020) a domain specific modelling language (DSML) 

MultiProLan is proposed for modelling production 

processes. Nevertheless, all of these languages do not 
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have adequate concepts to model humans and their 

role in the production processes. In order to 

investigate possibilities to create new or to extend an 

existing DSML with the concepts to model humans 

within Industry 4.0 we decide to find out and to 

determine the human characteristics that are necessary 

in Industry 4.0. As a starting point in this research, a 

review of the literature describing the role of humans 

in Industry 4.0 is performed and the results of this 

research are presented in this paper. 

The paper is organised as follows. In Section 2, 

background and related work are described. 

Systematic literature review (SLR) methodology 

alongside with the planning and conducting the 

review phase employed in the current study are 

presented in Section 3. Discussion of SLR results is 

given in Section 4. Conclusions and the future work 

are presented in Section 5. 

2 Background and Related Work 

Fourth industrial revolution raises new challenges for 

future manufacturing which are driven by four 

disruptions (Pacaux-Lemoine et al., 2021): data 

volumes, computational power, and connectivity; the 

emergence of analytics and business–intelligence 

capabilities; new forms of human–machine 

interaction; and improvements in transferring digital 

instructions to the physical world. 

The transformation of production due to both 

technological and paradigmatic drivers leads to 

fundamental changes of organisations and processes 

and finally also of human work. Changes are taking 

place in the global industrial system due to the use of 

smart technologies that enable new and more efficient 

processes, as well as new products and services 

(Strandhagen et al., 2017). Industry 4.0 will 

necessitate certain new skills and competencies from 

employees (Łupicka & Grzybowska, 2018).  
The primary challenge now is moving beyond new 

technologies toward complete automation, and the 

competitive struggle between humans and machines 

for knowledge-intensive jobs in the field of 

computing, self-learning, algorithms and data 

analysis. The question that arises concerns is the best 

possible cooperation between humans and machines 

(Guerin et al., 2019). 

Social and technological aspects can no longer be 

viewed separately (Geels, 2004). Collaborative types 

of learning and learning environments are critical to 

organizations for operationalizing knowledge and 

competencies, such as the use of virtual learning 

environments (Müller et al., 2018), augmented reality 

and collaborative environments between cobots and 

humans. In (Dregger et al., 2016) is proposed a model 

of Human Resource Management within Industry 4.0 

(HRM 4.0) that puts the human in the centre of 

interest in Industry 4.0, in addition to technology and 

organization (Fig. 1). If a human is at the centre of 

interest in Industry 4.0, it is clear that investing in 

human capital as well as its constant measurement is 

necessary in order to have an insight into the value of 

human capital and their potential. The importance of 

human capital and its measurement is described in 

(Korobaničová & Kováčová, 2018). 

The process of digital transformation that 

companies are called to deal with, in order to be 

competitive and protagonists in the markets is not just 

a technological issue, but also a question of 

competencies and skills. 

 

 
Figure 1. HRM 4.0 background (Dregger et al., 2016) 

 

Leinweber identified and grouped required 

competencies to work in a ‘smart company’ which are 

technical competencies, methodological 

competencies, social competencies, and personal 

competencies (Leinweber, 2013). 

The aim of this study is to systematically review 

literature in the context of the role of humans in 

Industry 4.0 and to identify the key competencies that 

every employee must possess in order to meet the 

requirements imposed by Industry 4.0. 

 3 Methodology 

In order to conduct this literature review, we used 

guidelines by Kitchenham, B. (Kitchenham, 2004) 

that summarize the stages in a systematic review into 

three main phases: planning the review, conducting 

the review, and reporting the review. In Section 3.1 

we discuss the planning phase, and in Section 3.2 we 

give the main points of the conducting the review, 

focusing on the analyzing and summarization of 

extracted information from selected primary studies.  

3.1 Planning the Review 

The initial stage of the review planning phase is the 

elaboration of the need for the systematic literature 

review in a particular subject (Kitchenham, 2004). To 

present the need and motivation to perform SLR, the 

authors reviewed the existing literature on the relevant 

topic. Accordingly, no explicit, systematic literature 

reviews are presenting the role of the human in 

Industry 4.0.  

The research questions addressed by this study 

are:  

RQ1: What is the role (nomenclature) of an employee 

in Industry 4.0? 
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   RQ1.1: What terminology is used to represent the 

human factor in Industry 4.0? 

   RQ1.2: Which terms are most commonly used? 
RQ2: What characteristics/competencies of employee 

in Industry 4.0 are addressed in reviewed 

literature? 
RQ3: How are employees' characteristics/ 

competencies divided/grouped? 
RQ4: What problems were detected when defining 

the employee characteristics/competencies in 

Industry 4.0? 
For this literature review, the following databases 

were searched: Google Scholar, Scopus, and Web of 

Science. 

Google Scholar allows users to search across a 

wide range of academic literature. It draws on 

information from journal publishers, university 

repositories, and other websites that it has identified 

as scholarly. Scopus is the largest abstract and citation 

database of peer-reviewed literature – scientific 

journals, books and conference proceedings. Web of 

Science is a collection of databases that index the 

world's leading scholarly literature in the sciences, 

social sciences, arts, and humanities, as published in 

journals, conference proceedings, symposia, seminars, 

colloquia, workshops, and conventions across the 

globe. 

Search terms defined for search in these databases 

are presented below: 

(role OR part OR function) AND  

(human OR worker OR employee OR “operator 4.0”) 

AND  

(“industry 4.0” OR “fourth industrial revolution” OR 

“smart factory”) AND  

PUBYEAR > 2012 AND Language = ”English”. 

The search strategy guides the identification of 

relevant publications to answer the research questions. 

This includes conceiving an appropriate search query 

and identifying relevant libraries to apply this clause 

to. Although we cannot exclude omitting a small 

number of possibly relevant publications that do not 

provide such discussions, searching this way yields 

better results than just searching titles and abstracts. 

Moreover, we included papers published until 2013. 

For Google Scholar we used its advanced search 

mode to split the search query by looking for articles 

that must contain the word human, with the exact 

phrase “operator 4.0” or “industry 4.0” or “fourth 

industrial revolution” or “smart factory”, with at least 

one of the words role, part, function, worker, and 

employee. We manually merged the resulting lists and 

removed the Scholar-internal duplicates obtained by 

our process manually. Of the selected databases, 

Google Scholar is the database that provides the least 

opportunities for advanced literature search, so 

searching through it was the most demanding. The 

number of papers selected according to the given 

criteria according to different sources is given in 

Table 1. 

Since the keyword search returned a large number 

of papers, even 8.883, many of them were not even 

peer-reviewed. In order to reduce the number of 

papers and to extract only those that are most relevant 

to this research, we had to define the criteria by which 

it is necessary to do so. To reduce the corpus and 

enable reproduction of the study, we established the 

following inclusion criteria and exclusion criteria. 

 

Table 1. Search results returned from the different 

digital libraries 

 
Digital 

Library 
URL Papers 

Google 

Scholar 
https://scholar.google.com 2.104 

Scopus https://www.scopus.com/ 819 

Web of 
Science 

https://www.webofknowledge.com 5.960 

Total (incl. 

duplicates)  
8.883 

 

The inclusion criteria defined for this review are: 

1. Peer-reviewed studies published in journals, 

conferences, and workshops.  

2. Studies those are accessible electronically.  

3. Based on the title, abstract, and keywords, the 

paper should present studies concerning the role 

of humans in industry 4.0 with the aim of 

determining the basic tasks of employees in 

companies, as well as identifying changes in 

human roles brought about by Industry 4.0 in 

relation to other industrial revolutions. 

Exclusion criteria defined for the review are: 

1. Duplicate papers found in different databases 

should be removed. 

2. Studies those are not systematically peer-

reviewed, such as books, slides, web sites.  

3. Teasers and short papers of less than two pages, 

such as calls for papers, editorials, or curricula.  

4. Studies where Industry 4.0 is mentioned as a 

future research, related work, background or in 

general context, where mentioning Industry 4.0 

as a possible use case only. 

5. If one author has more than one paper regarding 

the same approach, only one paper should be 

included in the review. 

For this literature review, the data extraction 

strategy was developed. For each study, the following 

features are extracted in order to answer the research 

questions: 

1. Publication year;  

2. Source type; 

3. Journal/conference of a publication; 

4. The country of the paper's authors. If the paper 

has authors from different countries then the one 

with the most authors is recorded; 

5. Commonly used terms for workers in Industry 

4.0;  

6. Employee role groups; and 

7. Characteristics/competencies of employees that 

are the most used in the paper. 
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3.2 Conducting the Review 

Due to the large number of papers selected based on 

the defined search string, after applying defined 

inclusion and exclusion criteria, papers were critically 

estimated based on their relevancy and type of 

information they contained. First, the search string is 

reduced only to the range of titles, abstracts and 

keywords. This condition significantly reduced the 

number of papers and eliminated those papers that 

only mentioned words in the text that are in the search 

criteria. After the second phase, 2.850 papers were 

left. The next step was to remove the duplicate 

records from different databases, where 389 

duplicates were found, and they were excluded from 

further research. Based on other exclusion criteria, 

132 papers were excluded from the selection. In the 

end, 63 primary studies are included for the final 

analysis in the review. The search flow is presented in 

Table 2. 

Table 2. The search flow 

 
 Scopus WoS Google S. 

Results found 2104 819 5960 

Review based on Title, 

Abstract, Keywords 
903 417 1530 

Duplicate content 613 417 1431 

Initial selection 85 60 112 

Final selection 26 21 16 

 
The selected primary studies are summarised and 

presented in the following text using the data 

extraction strategy. The analysis of selected papers is 

complemented with tables and graphs which allow 

visual representation of primary studies based on the 

data extraction criterion. 

Nearly all of the reviewed primary studies were 

carried out in the last nine years, while only one 

primary study per year was conducted from 2013 to 

2015. As is displayed in Fig. 3, the majority of the 

papers were published in the last four years (84%). 

The peak in the number of conducted studies per year 

was, in 2020, which can be seen in the line diagram 

presented in Fig. 3. 

 
 

Figure 3. Visual representation of distribution of 

studies per year 

 
Source types of the studies are presented in Fig. 4, 

indicating that the number of papers published at 

conferences is very close to the number of papers 

published in journals.  

Out of the total number of studies, 33 of them 

were published in journals.  It is not possible to single 

out one journal that is significantly stood out in the 

list by the number of published studies. The journals 

that are most often found in the list of selected studies 

are International Journal of Advanced Manufacturing 

Technology with five papers and International 

Journal of Industrial Ergonomics with four studies.  

 
 

Figure 4. Source types of primary studies 

 

Out of a total of 63 analyzed studies, 30 were 

published at conferences. The conferences that most 

often appear in the list of selected studies are 

Procedia Computer Science, with six of them, and 

Advances in Intelligent Systems and Computing with 

three studies. 

The countries of origin of the reviewed studies 

were also analyzed. We consider that the country of 

origin of a study is the one from which the largest 

number of authors come from. If it happens that all 

the authors are from different countries, the country of 

origin is the country from which the first author is. It 

is important to emphasize that there were no studies in 

which the country of origin of the author was not 

known. The largest number of studies on this topic is 

from Italy, as many as thirteen studies. Right behind 

Italy is Germany with eleven studies. Then follow the 

USA, United Kingdom, Austria, Denmark, with three 

studies per country. The distribution of papers per 

country is shown in Fig 5. 

 
 

Figure 5. Percentage of studies per origin country 

 
One of the basic tasks in this research was to show 

which the most commonly used terms are for a human 

as a participant in Industry 4.0. In Table 3 are shown 

all the terms used in the selected studies. Some papers 

use several terms and they are recorded for all these 

terms. The term Human is used in all studies, except 

Journal 

article

52%

Conference 

paper

48%

Italy

21%

Germany

17%

USA

5%

United 

Kingdom

5%

Austria

5%

Denmark

5%

South 

Africa

3%

Spain

3%

Other

36%
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three. The next very commonly used terms are 

Employe which is mentioned in as many as 35 studies 

and Worker which appears in 34 studies. They are 

followed with Operator that is used in various forms. 

It is also used in its common forms and these are 

Operator 4.0 which appears in 15 studies, Smart 

Operator in three studies, Augmented Operator in one 

study. The pure term Operator without any additional 

terms appears in 12 studies. There are many studies 

where the term Operator is mentioned but not in the 

context of man as the only participant in Industry 4.0 

but as a synergy between man and machine. Studies 

classified by used terms are presented in Table 3. Due 

to space restrictions we use the numbers (No) to 

reference the studies. In Table 5 in Appendix we 

associate numbers with appropriate study reference. 

 

Table 3. Studies classified by used terms 

 

Terms Studies 

Number 

of 

studies 

% 

Agent 1  1 1.6 

Human 

1, 2, 4, 5, 6, 7, 8, 9, 10, 12, 13, 

14, 15, 16, 17, 18, 19, 20, 21, 

22, 23, 24, 25, 26, 27, 28, 29, 

30, 31, 32, 34, 35, 36, 37, 38, 

39, 40, 41, 42, 43, 44, 45, 46, 

47, 48, 49, 50, 51, 52, 53, 54, 

55, 56, 57, 58, 59, 60, 61, 62, 63  

60 95.2 

Employee 

3, 4, 6, 8, 9, 14, 15, 16, 17, 18, 

19, 20, 21, 22, 23, 25, 26, 29, 

30, 33, 34, 35, 38, 44, 45, 46, 

47, 48, 50, 54, 56, 57, 58, 60, 62  

35 55.6 

Worker 

2,5, 11, 13, 14, 15, 16, 17, 20, 

23, 25, 27, 30, 31, 32, 36, 37, 

38, 40, 42, 43, 44, 45, 46, 47, 

48, 50, 54, 55, 56, 58, 59, 60, 62  

34 53.9 

Operator 4.0 
7, 12, 15, 24, 25, 26, 40, 41, 44, 

45, 49, 52, 58, 60, 61, 62  
15 23.8 

People 2,3, 9, 13, 34, 38, 47, 52, 54, 55  10 15.9 

Operator 
5, 9, 27, 30, 36, 37, 38, 39, 46, 

47, 48, 54  
12 19.1 

User 5  1 1.6 

Smart 

operator 
7, 10, 40  3 4.8 

Augmented 

operator 
13  1 1.6 

Engineer 27  1 1.6 

Staff 33  1 1.6 

 

The competencies mentioned in the selected 

studies are grouped according to (Benešová, & Tupa, 

2017) and analyzed according to these groups. The 

result of this analysis is shown in Table 4. The studies 

are most often based on Technical skills that comprise 

all job-related knowledge and skills. As many as 41 

studies out of a total of 63 studies deal with Technical 

skills. 

It is important to say that if a study emphasizes 

several groups of competencies, such a study is 

included in both groups. The groups of competencies 

Social characteristic and Personal are mentioned in 

15 analyzed studies. They are followed by Cognitive 

skills which are represented in 14 papers. Soft skills 

are mentioned in 13 papers. Psychosocial skills are 

used in 6 studies, Methodological skills in 4 studies, 

Ethical in 3 studies, and only 2 studies dealt with 

human health or a group called Health skills.  

4 Discussion 

The results and the findings from the conducted SLR 

are discussed in this section. 

If we take into account Fig. 3, we can notice that 

there is a tendency of growth in the number of papers 

on this topic from year to year. The largest number of 

papers is in 2020, while in 2021. there are fewer 

papers, but it should be taken into account that the 

papers that have already been published so far have 

been analyzed. Based on that, we can conclude that 

the topic of human in Industry 4.0 is a very current 

topic and that this role is still being explored in 

scientific studies. In Fig. 4 is shown that interest in 

this topic is equal at conferences and in journals and 

that there is no significant difference between them. 

As for the countries from which studies in this field 

come, and on this topic, we see that economically and 

industrially developed European countries are more 

interested in this topic. These are countries in which 

the industry has advanced a lot and which pay great 

attention to human as a participant in the industry 

perhaps that is the reason why they have the largest 

number of works in this area.  

Table 3 provides an answer to the first research 

question RQ1. What we wanted to show through this 

paper is whether there are any special terms that are 

introduced for human as a participant in Industry 4.0. 

The answer to this question would be that the most 

commonly used terms are precisely those that have 

been used so far, such as Human, People, Employee, 

Worker, Engineer. The term still most commonly 

used is the term Human. In only three analyzed 

papers, this term was not used. An industry-specific 

term 4.0 is the term Operator, as are all variations of 

this term such as Operator 4.0, Smart Operator and 

Augmented operator. These terms are also very often 

used terms for the interaction between humans and 

machines because today's industry cannot be 

imagined without that interaction. The selected 

studies also place great emphasis on this interaction. 

The key human competencies in Industry 4.0 are 

shown in Table 4. All competencies are shown 

individually and grouped according to (Benešová, & 

Tupa, 2017). Based on this analysis, we can answer 

the questions RQ2 and RQ3. The key features are still 

the Technical skills and Knowledge skills. But in 

addition to technical characteristics, more and more 

attention is paid to personal, cognitive and social 

skills. What is crucial in this analysis is that not 

enough attention is paid to humans' physical 

capabilities, i.e. their health in industry and physical 

and mental capabilities, which should be significantly 

taken into account in the future. Only two studies 

(Romero et al., 2016) and (Jongprasithporn et al., 

2020) mention these characteristics without their 

detailed analysis. As the answer to the RQ4 research 

question, it can be concluded that human in reviewed 

literature is less seen as a human being, but more seen 

as an addition or extension of technology. A 
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disadvantage is the fact that physical characteristics 

such as height, weight as well as many others are also 

not taken into account when analyzing the 

competencies/characteristics of employees in Industry 

4.0. 

 

Table 4. Distribution of studies by represented groups of characteristics 

 

Group Competencies Studies 

Number 

of 
studies 

% 

T
e
c
h

n
ic

a
l 

sk
il

ls
 

Technical skills 
2, 3, 4, 6, 7, 11, 12, 13, 14, 15, 16, 23, 24, 29, 32, 33, 34, 36, 37, 38, 39, 40, 41, 

42, 43, 44, 45, 48, 49, 50, 52, 55, 56, 58, 60, 61  
36 57.2 

Media skills 15, 24, 29, 36, 37, 44, 55, 61, 62  9 14.3 

Coding skills 15, 44, 45, 54, 55, 56, 62  7 11.2 

IT skills 15, 21, 22, 23, 24, 27, 36, 37, 42, 44, 45, 50, 52, 56, 57, 61, 62, 63  18 28.6 

Data analytic 44, 50, 54  3 4.8 

C
o

g
n

it
iv

e
 

sk
il

ls
 State-of-the-art knowledge 

2, 6, 7, 13, 14, 15, 16, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 38, 40, 42, 43, 44, 45, 

48, 54, 58, 62, 63  
27 42.9 

Knowledge of technical 

documentation 
9, 44  2 3.2 

Process understanding 1, 15, 17, 37, 44, 55, 56, 62  8 12.7 

M
e
th

o
d

o
lo

g
ic

a
l 

sk
il

ls
 

Problem solving 1, 3, 6, 14, 13, 17, 21, 22, 31, 36, 41, 42, 43, 44, 45, 46, 47, 51, 53, 54, 55, 56, 62  23 36.6 

Conflict solving 35, 40, 41, 56  4 6.4 

Decision making 
1, 4, 5, 7, 13, 16, 22, 24, 28, 29, 32, 34, 35, 36, 40, 41, 42, 43, 44, 46, 48, 49, 51, 

52, 55, 57, 59, 60  
28 44.5 

Controlling 5, 7, 22, 54, 62  5 8 

Planning and organizing 3, 14, 5, 9, 4, 13, 18, 22, 24, 25, 35, 42, 44, 46, 47, 51, 52, 54, 57, 58, 60, 63  22 35 

Monitoring 16, 28, 41  3 4.8 

Analytical skills 27, 49, 52, 53, 56  5 8 

Research skills 45, 50, 56  3 4.8 

S
o

c
ia

l 
sk

il
ls

 Language skills 9, 13, 44, 55, 56  5 8 

Communication skills 
2, 3, 14, 8, 9, 10, 12, 15, 19, 21, 22, 26, 27, 29, 31, 33, 34, 35, 36, 40, 41, 42, 43, 

44, 45, 47, 49, 51, 52, 54, 56, 57, 58, 59, 60, 61, 63  
37 58.8 

Networking skill 8, 13, 37, 40, 43, 52, 53  7 11.2 

Ability to work in a team 3, 6, 14, 8, 13, 16, 26, 30, 35, 37, 40, 43, 44, 45, 49, 54, 56, 58, 62  20 31.8 

Collaboration 15, 28, 37, 40, 41, 45, 49, 52, 58, 60  10 15.9 

Social intelligence 13, 15, 28, 37, 50, 53  6 9.5 

P
sy

c
h

o
so

ci
a

l 
sk

il
ls

 

Respect 8  1 1.6 

Strength of self 8  1 1.6 

Empathy 8, 50  2 3.2 

Independency 8, 45, 48  3 4.8 

Work satisfaction 20, 46, 50  3 4.8 

Personal achievement 20, 24, 28, 62  4 6.4 

P
e
r
so

n
a
l 

sk
il

ls
 

Cooperation 3, 7, 14, 5, 9, 19, 27, 32, 37, 39, 42, 44, 52, 53, 57, 58, 61, 63  18 28.6 

Ability to transfer knowledge 4, 13, 28, 29, 33, 35, 42, 44, 56, 61, 62, 63  12 19.1 

Learning ability 20, 34, 40, 44, 45, 50, 61  7 11.2 

Motivation to learn 3, 6, 9, 14, 20, 28, 35, 62  8 12.7 

Leadership skills 1, 4, 6, 8, 13, 15, 17, 18, 19, 26, 34, 35, 43, 44, 45, 50, 53, 54, 55, 56, 60  21 33.4 

Self-management and self-

development 
3, 4, 8, 9, 11, 14, 15, 22, 31, 40, 44, 48, 51, 54, 57, 58, 63  17 27 

Acceptance of change 7, 10, 11, 13, 22, 24, 31, 37, 40, 44, 50, 59, 61  13 20.7 

E
th

ic
a

l 

sk
il

ls
 Intercultural skills 34, 35, 49, 55, 62  5 8 

Responsibility 4, 9, 15, 23, 40, 44  6 9.6 

Adaptability 50, 61  2 3.2 

H
ea

lt
h

 

sk
il

ls
 

 7, 42  2 3.2 

S
o

ft
 

sk
il

ls
 Critical thinking 44, 50, 53  3 4.8 

Creativity 3, 14, 8, 9, 13, 22, 26, 34, 44, 45, 49, 51, 55, 56, 60, 62  16 25.4 

Innovation 6, 13, 32, 40, 44, 49, 53  7 11.2 

 

5 Conclusion 

The role of human in Industry 4.0 is a very 

widespread topic around the world and very 

interesting to many scientists. It shows the growing 

trend of studies on this topic as well as an equal 

representation at conferences and journals and the 

interest of researchers around the world on research 

on this topic. Based on the presented SLR it can be 

concluded that there is a lack of the researches about 

the physical, mental and health features, capabilities 

and risks in the context of human role and 

specification within Industry 4.0. The presented 

research was conducted to obtain information about 

the role of human in Industry 4.0 and to enable 

domain analysis in order to create formal modelling 

language aimed to model human as an actor within 

production process. The obtained results show that 

not all characteristics are equally represented in 
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studies, and that some characteristics are given 

considerable attention while others are neglected. 

Also, this research has shown that there is no 

significant progress and difference in relation to 

previous reviews of the literature, where the emphasis 

is on technical and cognitive characteristics, but still 

much less on cognitive (Benešová, & Tupa, 2017). 

Progress and difference are seen only in the analysis 

of cognitive skills on which a stronger emphasis is 

placed but other characteristics are neglected.  

Next step of our research would be the SLR on 

general purpose and domain-specific modelling 

languages aimed at modelling human resources within 

the production process modelling. In conjunction with 

the results presented in this paper it would be the start 

point to make the domain analysis in order to identify 

key concepts of production process modelling 

language aimed at modelling human resource for 

Industry 4.0. 
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