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A B S T R A C T  A R T I C L E   I N F O  

Industry 4.0 has been creating new jobs for several years, and people are already being 

employed in work positions that did not exist ten years ago.   Due to the speed and 

complexity of the changes brought about by the Fourth Industrial Revolution, it will be 

necessary to respond adequately and flexibly to this challenge. This research paper is 

devoted to the issue of Industry 4.0 outbreak into industrial enterprises, while the issue of 

job structure will become an increasingly urgent one. The main objective of this 

problem-oriented quantitative type of research is based on the analysis of the state and 

course of Industry 4.0 implementation process to estimate the impact of Industry 4.0 

concept implementation on job creation in small and medium-sized enterprises and 

family businesses in Slovak Republic. A questionnaire survey in small and medium-sized 

enterprises in Slovak Republic was chosen as the fundamental research method. The 

results have shown that new technologies will increasingly displace physical labor in 

particular, and emerging jobs will put ever-increasing demands on human intellect. The 

conclusions from our findings can be the basis for the creation of educational programs 

not only within the workplace but also in the educational system in Slovak Republic. 
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1. INTRODUCTION 

The Fourth Industrial Revolution is a concept based on the German concept of Industry 4.0, nevertheless 

experts still do not completely agree on what the result from the introduction of this concept would be (Hnat and 

Stuchlikova2014;Zemanova and Drulakova2016).Krnacova and Drabik (2018) argue that industrial companies in 

Slovakia, represented by their management, have not taken Industry 4.0 challenges into account for a long time. 

So far it has been seen something like as a Western fashion trend, and the implementation of platforms such as 

the Internet of Things, Big Data, cloud computing operations, virtual reality, and 3D printing were not deployed 

in almost any domestic industrial enterprise Jirankova et al.(2015) and Krajnakova et al.(2018a) reason that it 

was different story when it comes to foreign investors, especially in automotive industry and in the network of 

their suppliers. Recently, however, the situation has changed, and companies have become more involved in the 

Industry 4.0 platform. According tonMura(2019) and Dud   áš and Grancˇay(2019) the problem remains the 

uncertainty as the Industry 4.0 with all its components to be gradually and  successfully implemented within not 

only the large companies but also small and medium sized enterprises. 

The presented study analyzes the impact of Industry 4.0 on Slovak small and medium sized enterprises and 

the current state of automation and robotics implementation in these enterprises. 

The real-status detection provides us with the information necessary for further analysis of rate 

development and, in particular, analysis of potential impact on labor market. Therefore, the main goal of the 

research, presented in the current paper, is to reveal and estimate the effect of Slovak entrepreneurship 

environment being able to adopt to the current Industry 4.0 challenges. Additionally, we estimate if this change 

is to result in any massive outflow of workers or the emergence of new jobs. The data collected aim to bring 

specificity to the discussion and open up opportunities for further action by providing perspective to human 

resource managers at strategic employers, who are among the leading players in new trends and are key players 

Faculty of Social and Economic Relations, Alexander Dubcˇek University in Trencˇín, 911 50 Trencˇín, 
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in the implementation of future workforce strategies. For these reasons, we have been dealing with this issue for 

several years being the solvers of the Slovak Ministry of Education research grants Vega 1/0430/18 and Vega 

1/0462/20. The object of interest of the research was the opinions of employers on the actual development in 

companies. In the initial phase of the research, we were focused mainly on large industrial companies, but the 

research gradually expanded the interest to other industries and sectors especially within the area of small and 

medium-sized enterprises and family businesses, along with the development of Internet, automation and 

robotics affecting all processes in human activities. The conducted research was focused mainly on technical 

problems and solutions, and there were the views being introduced in Slovakia to this issue that drew attention in 

a different direction to the impact on labor market and other changes being brought by. Our important research 

partner in this area is the company Sova Digitál, being a leader within the promotion issue of Industry 4.0 in 

Slovakia. The goal of the paper is by analyzing the state and course of Industry 4.0 implementation process to 

estimate the impact of Industry 4.0 concept implementation on job creation in small and medium-sized 

enterprises and family businesses in Slovak Republic. The outline of this paper features in Section1a short 

introduction to the topic of Industry 4.0 and literature review in Section2, followed by the proposed goal and 

research methodology in Section3. Finally, the results are presented in Section4, consequently discussed in 

Section5and ended up by brief conclusions in Section6. 

 

2. LITERATURE REVIEW 

Authors such as Cihelkova and Nguyen(2018) Hanulakova and Dano(2018) argue that technological 

changes in the spirit of Industry 4.0 are a response to market demands, the pressure  of these requirements cannot 

be managed without rapid innovation and shortening the time being necessary to bring a product to market. 

Therefore, in this sense a successful company will be the one that will be faster Cihelkova et al.(2020) and 

Zemanova(2015) declare that the implementation processes take place in parallel,  and thus it is necessary to 

have a quality and professional team a well-thought-out procedure, a sequence of steps that map strategic 

opportunities and set up the processing of a pilot innovation project. After its evaluation, the Industry 4.0 

implementation program for the next period will be set. This will bring effects in terms of increasing 

productivity, flexibility, quality, or costs reduction Hanulakova et al.(2019) and Kiselyova(2020) concede that at 

first glance, Industry 4.0 may look like production automation aimed at reducing personnel costs in particular. 

However, this is only a very narrow view, which does not correspond to reality Nevima et al.(2018) contend that 

the implementation of Industry 4.0 principles is about unity across the entire business beyond the borders of the 

company by itself Cernohlavkova et al.(2013) and Zemanova and Drulakova (2020) concur that it‘s about a 

change of mindset that should lead to a change in existing practices-and not about products that bear the 

―Industry 4.0 ready‖ label. Many authors such as Kreckova et al. (2012) and Nenckova et al.(2020) indicate that 

in particular, the ability to change management thinking can be a key issue. It will be a complex change of 

business, which represents a challenge for today‘s, not only manufacturing companies. According to 

Eurostat(2020) the fact that this is a truly fundamental change is also evidenced by the fact that the digital 

transformation of industry is estimated to require investments exceeding 0.7 billion EUR in Europe by 

2020.Grmelova(2018a) and Jirankova(2012) dispute that the goals of implementing Industry 4.0 can be different 

in each company i.e., complex and partial. It can be an increase in the competitiveness of a company as such, but 

also an increase in its attractiveness within the market. A partial goal, in turn, may be the introduction of mobile 

or predictive maintenance, which will increase the flow of production and extend the life of machines, or 

increase the efficiency of the service provided ultimately leading to enhancing personalization of products placed 

on the market (Salama and Oláh2019). Fojtikova(2018) and Harakal‘ova(2018) state that one of the basic aspects 

of Industry 4.0 is the Internet of Things issue. In the next ten years, all machines and some components in them 

will be able to communicate with each other. In conjunction with other technologies such as digital enterprise, 

intelligent robots working with humans, huge amounts of data, machine learning or elements of artificial 

intelligence, the production will gain the ability to be self-managed and self-organized. Lipkova and 

Hovorkova(2018) agree that it will be a system with decentralized management and autonomous decision-

making—an intelligent factory will be created; which experts refer to as the cyber-physical system Hnat and 

Sankot(2019) assert that these changes will fundamentally a ffect the life of human society, therefore it is 

necessary to expect changes in all areas of a society. On one hand, according to technological pessimists, the 

critical benefits of the digital revolution have already been achieved, so the effects on productivity are almost 

exhausted (Sadilek and Zadrazilova2016). On the other hand, technological optimists, declare that new 

technologies and innovations are still at an inflection point and will soon be reflected in increased productivity 

and higher economic growth (Grmelova2018b).Miklosik et al.(2019a) and Tauser et al.(2013) indicate that the 

fourth industrial revolution is seen as the so-called ―path to an innovative economy‖ because the implementation 

of digital connectivity will not only improve efficiency but also accelerate innovation and bring new business 

models that could be implemented much faster. 
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According to Mura et al.(2017) and Haviernikova and Klucka(2019) at the end of 2016, the Slovak 

government also responded to the challenges of Industry 4.0 and within its resolution entitled ―Concept of Smart 

Industry for Slovakia‖ it describes the current situation and requires the relevant ministries to establish a smart 

industry platform and develop an action plan for smart industry in Slovakia. The area where governmental 

support is expected is the persistently small added value issue in automotive industry in particular (MH SR—

Ministry of Economy of Slovak Republic2020). Many authors such as Bolotov and Tauser(2015) and Tupa  and 

Vojtovic(2018) concede that research and development  in the conditions of Slovak Republic is at a low level 

and permanently underfunded. Innovations arise outside the country and industrial companies in terms of foreign 

direct investing place only the production part employing mostly the unskilled labor in Slovakia.Danˇo and Les  

áková (2018) and Drabik and Zamecnik(2016) a ffirm that the action plan of smart industry in Slovakia should 

include significant support for research and development activities and support, in particular, investments of 

foreign investors in this area of operation Helisek(2018) and Varadzin(2016) state that support for domestic 

innovation projects is expected to the greatest extent. The basis on which this change towards a smart industry 

can take place is a change in education, not for the current industry needs, but for the future industry needs 

Helisek(2015) and Haviernikova and Ivanova(2018) concur that taking into account the fast speed of this 

industry transformation, there is emerging another challenge in which government must take an active approach, 

called lifelong learning. New technologies will increasingly displace physical work in particular, and new 

emerging jobs will put ever-increasing demands on human intellect. 

Boukalova et al.(2016) and Tajtakova et al.(2019) concede that the deployment of smart industry elements 

will mainly affect production. Authors who publish in this area focus mainly in this direction, however sectors 

such as trade tourism or services will be significantly affected as well.  Thanks to the appearance of new 

communication technologies, for example, tourism segment has changed significantly, where the final product 

becomes truly personalized to customer requirements. The sale of tickets as well as bookings were automated 

and digitalized, which ultimately led to an increase in sales in tourism (Fojtikova and Stanickova2017;Ivanov á 

and Masárová 2018).Lipkova et al.(2017) and Svarc and Grmelova(2015) reason that proponents of Industry 4.0 

expect the optimized features and processes of a middle-sized company to increase revenue by several million 

EUR a year. An example of the positive effects of digitization and robotics is Siemens, which increased its 

production sevenfold thanks to the Industry 4.0 concept implementation and achieved 99.9966% accuracy in 

production processes, which is a world record within comparable companies (Krajnakova et 

al.2018b;Simionescu et al.2019;Jaškov á 2019). The issue of replacing the workforce with technology is 

becoming a much-discussed issue. According to an OECD study prepared for the German government, it is said 

that 500,000 jobs will be lost, but 900,000 will be created. An OECD study prepared for Slovak Republic states 

that every second job will undergo certain changes (OECD2020;MH SR—Ministry of Economy of Slovak 

Republic2020). Ongoing discussions on the effects of (adverse) changes on employment often lead to 

fundamental differences of opinion between those who expect unlimited opportunities and prospects to increase 

workers‘ productivity and liberation from physical and routine work in emerging jobs, and those who expect 

massive work replacement and the relocation of jobs to other countries (Sauer et al.2019;Saroch2015). 

Sejkora(2014) and Sejkora and Sankot(2017) argue that companies expect the implementation of intelligent 

industry elements the most in the field of production. This expectation can be attributed, among other things, to 

two important factors Zagata et al.(2019) and Sauer et al.(2018) assert that   the first of them is a number of 

companies, where the Industry 4.0 concept application is significantly dominated by industrial production 

companies, for which it is natural that the implementation of intelligent industry elements will relate to their 

focus. According to Zagata et al.(2020) and Saroch and Famfule(2016) the second equally important factor are 

the other areas where companies expect to apply smart industry elements such as logistics, customer 

communication and administration. These areas of business activity will be those that will be most affected by 

Industry 4.0 in terms of employment structure Machkova and Sato(2017) and Mura  and  Kljucnikov(2018)  

replenish  that the area of development within the implementation of smart industry elements remained at the tail 

of interest of all companies. At the same time,  experts expect that it is in the development phase  that Industry 

4.0 can be most helpful in several respects. Authors such asMiklosik et al.(2018) and Cajka et al.(2015) mention 

the following aspects of Industry 4.0 application within the research and development area: the identification of 

customer needs, the sensitivity of product innovations being implemented, the development time shortening, and 

reducing the cost of new product development. 

Toth et al.(2019) and Sadilek and Zadrazilova(2015) argue that changes related to the implementation of 

Industry 4.0 concept should have a positive effect on increasing the competitiveness of companies, increasing 

production flexibility, i.e., generally gaining a better position of companies on the market as a result of greater 

process efficiency in companies. The expected positive impacts can be summarized as follows: higher 

productivity (elimination of errors and risks, production of larger quantities of products, reduction of working 

hours); higher flexibility (individualized products, more efficient production, wide variability in control 

processes); higher competitiveness (lower production costs, implementation of innovations and innovative 

solutions, flexible responses to fluctuations in demand); higher profitability (mass production, process 
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optimization, lower stocks, more economical production); safety (limiting defects and errors—software, 

protection of workforce safety by sensors, immediate reactions and interventions); ecology (switching off unused 

objects, using so-called ―green‖ solutions, renewable energy sources, and so on (Jirankova and 

Hnat2012;Miklosik et al.2019b; Krajnakova and Vojtovic2017andMachkova2013). 

Small and medium-sized enterprises (SMEs) in OECD countries represent more than 95% of the total 

number of all enterprises, with their share in employment averaging around 75% and their share in GDP up to 

80% (OECD2020).Okreglicka et al.(2017) and Belas et al.(2020) assert that in Slovak Republic, the quantitative 

share of small and medium-sized enterprises is comparable to developed countries, while their share in 

employment in 2016 was more than 70%. According to MH SR—Ministry of Economy of Slovak 

Republic(2020) with its GDP generation, the small and medium-sized enterprise sector represents approximately 

3/5 of the total production volume in terms of GDP Maitah and Smutka(2019) and Lipkova(2017) affirm that 

within the developed economies, this category of enterprises is considered to be the most flexible, most efficient, 

most progressive and thus also the most important part of the economy. For this reason, the countries of the 

European Union, but also other developed countries such as the USA and Japan, pay maximum attention to the 

issue of small and medium-sized enterprises and constantly take measures for its development. In these 

countries, support for small and SMEs have become an important part of the overall economic strategy over the 

last 30 years (Kreckova et al.2016;Saroch and Smejkal2018;Zadrazilova2013). 

The role of human in Industry 4.0 is a crucial issue. According toDi Nardo et al.(2020a) human help is 

important not only to collect data and to turn them into added-value information but also the cognition—the 

devices can be just a support to the decision-making. So the goal of automation will be to provide devices that 

will collect data and aggregate them and then provide them, in the most user-friendly way, to the person in 

charge of making appropriate decisions based on the data available. This support is given by the HMI (Human–

machine Interface). The work of the machine, therefore, is submitted to human judgment: where this is positive, 

the approved action becomes a new stable operating model for the machine. The primary function of the worker 

will be to lead a production strategy and manage the implementation thereof the self-organizing production 

processes. 

Di Nardo et al.(2020b) argue that a safety management system, in order to be proactive, must be able to 

measure performance and make future forecasts, so it requires a series of precise and numerous data. In this 

perspective, the paradigm of Industry 4.0 is able to collect, through a dense network of sensors, a quantity of data 

and is able to manage and analyze them, allowing the forecast of possible accident scenarios. For example, the 

support of sensors and new technologies allows the detection of a series of data necessary to make predictions as 

reliable as possible on the health status of the equipment that leads to targeted interventions. 

Within the Internet of things also other issues can be mentioned Fraga-Lamas et al.(2017) concede that the 

Internet of Trains paradigm holds the promise that rail systems can leapfrog interoperability, safety, and cyber 

security issues, while modernizing rapidly. It refers to the use of networks of intelligent on-board devices 

connected to cloud-based applications to improve communications and control systems. The same network that 

strengthens safety has enough capacity to deliver enhanced data that serves a variety of applications across the 

rail system to reduce costs and improve operations. 

The relationship between knowledge sharing and incentives was further supported by studies of Slovak 

authors such as Liţbetinov á et al.(2020),Stachov á et al.(2020) and Blšt áková et al.(2020) who found that there 

were significant changes in the stimulus system that encouraged individuals to share their knowledge, especially 

through technology. The forthcoming Fourth Industrial Revolution provides comprehensive systems and tools 

aimed at promoting information sharing at the individual, team, and organization levels, as well as at a cluster 

level. Organizations are now realizing the fact that knowledge sharing is important because it provides a link 

between individuals and organizations.  It is the transfer of the knowledge that individuals have that transform to 

the organizational level into economic and competitive value for organizations. Organizations recognize the need 

to focus on motivating individuals to share knowledge, as these are confidential and inextricably linked to human 

egos and commitment and do not flow easily through the organization. 

 

3. THE GOAL AND RESEARCH METHODS 

The main goal of the research is based on the analysis of the state and course of Industry 4.0 

implementation process to estimate the impact of Industry 4.0 concept implementation on job creation in small 

and medium-sized enterprises in Slovak Republic. To find out the current state and expectations of employers in 

the industry, a survey of opinions has been chosen and the questionnaire survey was used as a principal method. 

The questionnaire was created by the research team within the Vega 1/0430/18 project and subsequently 

distributed to the respondents through Alexander Dubcˇek University students. The results were collected and 

initially processed by means of the GoogleForms questionnaire. The survey took place in the months of October–
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November 2019. The questionnaire was created and then implemented via the Internet as a website. Respondents 

who received an e-mail invitation could connect to this page via the Internet and fill in individual questions 

electronically. 

Through the questionnaire, industrial companies in Slovakia were contacted by an e-mail, in person or by 

telephone and asked them to comment on individual questions of the questionnaire. The questionnaire sample 

size has been set within the Vega project framework. The outputs from the second part of our pilot project 

dealing with the Industry 4.0 concept implementation issue are presented in this paper. In terms of this particular 

survey no hypothesis was set. The structure of questions within  the questionnaire has been outlined according to 

the Vega project settings. Through a questionnaire, also students personally addressed companies in Slovakia 

and asked them to fill in the questionnaire and comment the particular items. The original condition, or rather the 

intention, to select a sample of respondents was that the company is operating in the field of industry. Due to the 

fact that this condition could not have been met, also information from areas other than industry was obtained, 

which was beneficial in the final investigation and therefore these companies were not excluded from the sample 

being assessed. Every company that received an invitation to participate in the research had to be registered in 

the Commercial Register of Slovak Republic. 

Within the division of the questionnaire, the often used criterion is the division according to  the size of a 

company. To make it clear, the categories for a micro-enterprise/family business, small, medium-sized and large 

enterprise were defined according to the division of the Statistical Office of Slovak Republic. Based on the 

mentioned issue the division is defined as follows: companies with up to 9 employees as family businesses, 

enterprises from 10–49 as small enterprises, enterprises from 50–249 as medium-sized enterprises and 

enterprises from 250 employees as large enterprises. Within this breakdown for simplification, the turnover of 

the company has not been take into account, also because the research deals with the expected changes within the 

number and qualification of employees in companies. The questionnaire was distributed to 250 companies and 

answered by 229 companies. The questionnaire was titled ―The Impact of Industry 4.0 on Job Creation‖ and 

contained 12 questions. The aim was to find out the current state of knowledge of the concept of industry 4.0 in 

industrial enterprises in Slovak Republic, the degree of its application, to determine the current structure of 

production and non-production workers and the view of these companies on the future needs of workers. It has 

been managed to address large companies in particular through a questionnaire survey, however the difference is 

not so significant compared to small and medium-sized enterprises, highlighting that Industry 4.0 is becoming 

known relatively quickly. This issue is considered important because family businesses and small and medium-

sized enterprises (SMEs) are an integral part of the whole spectrum of companies in most countries in the world. 
 

Table 1. The main area of the company‘s operation. 

 

 

4. RESEARCH RESULTS AND FINDINGS 

For the main area of operation, there were chosen activities based on the industry qualification within the 

area of the company. However, originally, the aim was to examine just industrial companies, but the 
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questionnaires came back from other companies‘ areas, pointing out to the fact that the implementation of new 

Industry 4.0 communication platforms affects all areas of a society. For this reason, a decision has been made to 

include those answers into the research results. The final spectrum of operations regarding the participating 

companies into the conducted survey is illustrated in Figure1 and Table1. 

 

Figure 1. The main area of the company‘s operation. 
 

 
 

 

As the processes regarding the Industry 4.0 concept implementation take place in companies   in parallel 

and systematically, it was necessary to find out the opinion of addressed companies on the state of their Industry 

4.0 implementation process.  The question asked by the respondents in  the questionnaire survey was as follows: 

Does your company deal with the of elements of smart industry implementation? The survey results show that, 

compared to the previous year 2018, it can be observed a significant shift in the Industry 4.0 implementation 

process. In 2018, out of the total sample, 23.5% companies expressed that they were intensively implementing 

the Industry 4.0 concept and 26.5% that they were implementing the smart industry elements, which together 

accounted for 50%. According to Figure2, in 2019, a significant shift can be seen in large enterprises, it is up to 

84.5% of respondents; in medium-sized enterprises it is 71.1% of respondents and in small enterprises it is 

62.4% of respondents. However, the lagging group are family businesses with up to 9 employees. Either way, it 

can be considered a positive trend that 39.3% of them are already starting to implement the smart industry 

elements. It is anticipated that next year their interest in implementing the smart industry elements will increase 

again. It is considered this a necessary trend. It is estimated the overall increase in interest in this issue to be 

around 30% per year, due to the diversity of companies it is not possible to quantify it precisely. 
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Figure 2. Industry 4.0 implementation rate in 2019. 

 

 
 

 

Figure 3. Departments of the company dealing with the Industry 4.0 elements implementation. 
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As the goals of the implementation of Industry 4.0 may be different in each company, complex and partial, 

the next step in the research was focused on departments initiating the intelligent industry elements 

implementation in companies. It is clear from Figure3that the question ―Which department initiates the 

deployment of smart industry elements‖ could not be answered to a significant extent, especially by family 

businesses and small enterprises. Their share without a specific answer was about a quarter. As the company 

grows, so does the level of knowledge about implementing the Industry 4.0 concept. While for medium-sized 

companies almost one-sixth of respondents do not know or do not have a department dealing with Industry 4.0, 

for large companies it is only less than three percent. On the contrary, the degree of involvement of the 

ownership structure in company decreases with the increasing size of a company. While in case of family 

businesses and small enterprises the intelligent industry elements implementation is solely the agenda of the 

ownership, in case of medium-sized enterprises this ratio is visibly changing in favor of the company‘s 

management. When it comes to majority of companies, the implementation of Industry 4.0 elements in almost 

thirty percent of cases it is the agenda of the company‘s management, followed by the ownership structure 

managing just over twenty percent. In all the surveyed companies, the other named departments are not 

significantly involved in initiating the implementation of smart industry elements their degree of involvement is, 

as assumed, rather related to the partial fulfillment of tasks within the Industry 4.0 implementation. 

Not only in case of small and medium-sized enterprises, when introducing the elements of Industry 4.0 

concept into production, the greatest impacts are expected in the area of employment. Therefore, the next step in 

the research was focused on the question of how the smart industry elements implementation will affect the 

number of employees in the company. Figure4 shows in which areas of a company the Industry 4.0 will affect 

the number of employees. The overall results show that indeed the most significant changes in jobs are expected 

in production processes, but also in administration, logistics and online sales. 

 

Figure 4. Areas where Industry 4.0 concept would affect the number of employees. 
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40% 
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10
% 

0

% 

Medium-sized 
enterprise 
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employees) 

Small business (from 10 
to 

49 employees) 

 
Human factor in production drops the 

quality Human labor replacement 

Workforce shortage 
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Shortening the product or service innovation 

cycle Improving the quality of products or 

services Work productivity increase 

no answer 

The next phase of the research was focused on the reasons regarding the implementation of Industry 4.0 in 

companies according to the size of companies, so the assessment object was the question: What is the main 

reason to implement the smart industry elements in your company? The results are illustrated in Figure5. The 

findings show that the most common reasons for implementing the Industry 4.0 concept are to increase labor 

productivity, increase the quality of products or services, and the lack of labor. Among the expected benefits for 

companies, in the questionnaire survey, the opinion of companies on solving problems with a shortage of 

workers in relation to Industry 4.0 was mainly observed. According to the industry companies surveyed, the 

implementation of Industry 4.0 was not a primary issue to resolve the shortage of staff. 

 

Figure 5. Reasons to implement the Industry 4.0 concept in enterprises by size of enterprise. 

 

 

 

However, not all companies are identified with the smart industry elements implementation process, so 

there was also an issue in terms of the reasons not to implement these elements. This fact is reflected in Figure6. 

The following question was analyzed—what is the main reason for not implementing the smart industry elements 

in organization. 
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Figure 6. Reasons not to implement the Industry 4.0 concept in enterprises by size of enterprise. 
 

 
 

 

The findings clearly show that the most common reasons for not implementing the smart industry elements 

are the financial needs and companies do not yet feel the need to implement these elements. However, with this 

approach there is a threat, that those companies would significantly lose market flexibility and competitiveness. 

The current situation in the world (April 2020) significantly affects the operation of all companies and it turns 

out that the economic crisis caused by the coronary virus global pandemic outbreak will significantly accelerate 

the smart industry elements implementation processes in all spheres of a society, not only in business. Contact 

with the customer as well as delivery of goods is changing significantly, hence the flexibility of companies. 

Companies that have been involved in implementing these elements will clearly have a competitive advantage. 

The way and education focus will significantly affect the preparation of workforce for the needs of 

employers, it is well known that the education system in its current form is not flexible enough to adapt to the 

labor market needs. Therefore, in the next part, the research was focused on the area that should be affected by 

the content of education from the point of view of employers (Figure7), the question for respondents was stated 

as ―New content of education in connection with Industry 4.0, should refer to . . . ‖. 

 

Figure 7. Education focus with respect to Industry 4.0. 
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The answers presented in Figure7show that employers demand mainly technical skills and field 

specialization, which is very debatable, because the content of future job creation is not known yet, so in our 

opinion it will be far more important to be focused on general knowledge and training in specializations will be 

more shifted to employers. It is expected that there will be many more specializations than usual and it will not 

be possible to meet these requirements in formal education system. Quite strongly, the survey points to the need 

to support education in communication skills and teamwork. The following graphs show the answers regarding 

the company size. This issue must also be analyzed in terms of company size because of a more detailed analysis 

of family businesses. Therefore, the following graph (Figure8) shows the answers according to the size of 

enterprises. 

 

Figure 8. Education focus proposal—by size of enterprise. 
 

 

 

 

From the questionnaire survey results presented in Figure8, it can be concluded that, as expected, the size of 

the company affects the training requirements. Small and medium-sized companies also prefer technical skills, 

but prefer a general knowledge by contrast to large companies. The employee in a small and medium-sized 

company must be more flexible and therefore such a content of education can be more beneficial. Interestingly, 

internal vocational training is not preferred at all. However, employers will have to redirect the human resources 

departments far more to train their employees it will be specific knowledge and skills that will not be possible to 

learn in formal education system. 
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5. DISCUSSION 

Based on the displayed results it can be discussed that the impact of Industry 4.0 is currently significantly 

beginning to be distinctive not only in manufacturing sector but also in other areas of society. The Covid 19 

pandemic outbreak has significantly accelerated the use of new technologies in health care and public and state 

administration sectors. This has been reveled in areas that would have been waiting for this shift for several 

years, especially in the areas of trade, services, education, healthcare and others. These rapid changes will have a 

significant impact on job creation, but it is relatively difficult to predict the extent to which this will happen. 

Many jobs will be lost, but at the same time new types of jobs will be created. Most jobs will go through job 

redesign, and in this context, the requirements for the workforce in relation to their knowledge and skills will 

also change. The basis on which this change towards a smart industry can take place is a change in education, not 

for the needs of the current industry, but for the needs of the future types of industry sectors. 

From the research results it can be noticed that academics, CEOs and executives have their firm but 

different perspectives on discussion, as do employment policy makers. The research shows that the 

implementation of Industry 4.0 concept evokes significant changes in industry and labor market. The question is 

whether this change will give rise to, above all, a massive outflow of workers or the creation of new job 

opportunities. Without current urgent and targeted measures to manage the short-term transition and workforce 

with skills for the future, national governments will have to face growing unemployment and social inequality, as 

well as businesses with a shrinking consumer base. In Slovakia, the area of the automotive industry dominates in 

industrial enterprises and the transformation processes in this area will have the greatest impact on the changes, 

which will, last but not least, affect the structure of jobs. Even today, industrial companies are facing labor 

shortages at all. In this context, even the workforce that is free and available on labor market is no longer in a 

qualitative structure that meets the requirements of employers in a company. At present, companies feel a 

shortage of professionals, regardless of their level of education, especially in technical fields, but especially in 

complete secondary and higher education. Other most sought-after workers in the industrial sector include 

graduates from universities with major in computer science, where every other company is looking for such a 

worker. Industrial companies are also largely looking for employees without an emphasis on the field of 

education, which points out to two important facts. One is an absolute shortage of manpower and the other is the 

ability of companies to train workers from other departments to suit the position they are looking for. 

Slovak authors such as Modrak et al.(2019),Modrak and Zuzana(2020) andŢidek et al.(2020) also are 

dealing with the issue of Industry 4.0,  Innovation and SME. They have discovered that,   the significant problem 

in the usability of clouds platforms is the lack of support to store a digital twin and its simulation and 

visualization.   Industry 4.0 uses both technologies:  cloud platforms   for simple data storage, and digital twins 

for actual status visualization and simulation. Therefore, there is a need to have some connection between these 

technologies. They also figured out that, in the digital, narrowly specialized and advanced globalized era, 

meaningfulness of value-creating activities is important for the future of the business. Currently, the companies 

consider meaningfulness of work and communication as the most important values of people management. The 

research results presented in papers of Slovak authors and in our paper in similar way describe the value 

profiling of companies operating in Slovakia and the values the companies consider crucial for the success of 

their business in the Industry 4.0 era. 

By and large, based on today‘s knowledge of Industry 4.0 as the next stage of technical revolution, it can be 

stated that, from the previous ones, this one will be the fastest implemented industrial revolution we have seen so 

far. This phenomenon would not affect only production lines, but will change the way society operates. Not only 

business processes will be affected, but also the way in which communication between employees and 

employers, customers and manufacturers, or service providers will take place. Due to the speed and complexity 

of the changes brought about by the Fourth Industrial Revolution, it will be necessary to respond adequately 

flexibly to this challenge. The responsibility for implementing Industry 4.0 into the company‘s strategy is in 

most cases taken over by the top management, and this is a sign that these are key changes. Businesses are 

implementing the elements of smart industry primarily into production processes. These changes will also make 

changes in other areas such as the company‘s logistics system and the supply chain connected to   it. At last, the 

implementation of a smart industry will not avoid the area of communication with customer and any many 

administrative activities. 

Generally speaking, it can be assumed that recognizing the necessity and benefits from implementing the 

Industry 4.0 concept, industrial enterprises are willing and able to intensively participate and cooperate in 

training and retraining of workers to be prepared for challenges regarding smart industry in a suitable labor 

educational structure. The view of the current education system by companies is critical, they see it as untailored 

to the Industry 4.0 challenges. The school system currently produces a shortage of graduates with technical 

education who are most in demand on labor market. However, Industry 4.0 has been creating new jobs for 

several years, and people are already being employed in positions that did not exist ten years ago. The smart 
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industry will undoubtedly bring revolutionary changes in understanding the society, ways of communication and 

jobs structure. However, it will also bring a number of new opportunities and it is a must for governments and 

businesses to cooperate to be prepared for these challenges the best. 

 

6. CONCLUSIONS 

Considering the research results, it can be concluded that only a tenth of industrial enterprises in Slovakia 

are not familiarized with the issue of Industry 4.0 or do not deal with it. Other companies are analyzing the 

possibilities of smart industry elements implementation into their processes, or are implementing them directly to 

a greater or lesser extent. Industrial companies especially SMEs in Slovakia see the greatest benefits from 

intelligent industry implementation. The main advantage can be seen in increasing the efficiency of production 

processes and also improving the flow of information within the company. As a significant synergy from being 

involved in the issue of Industry 4.0, companies also expect a reduction in production and operating costs. 

To summarize the results of the research, companies expect an increase in production efficiency from the 

introduction of the intelligent industry, and see the shortage of workers as a much more complex problem that 

will not be solved primarily by the implementation of Industry 4.0. With the appearance of Industry 4.0 within 

industrial enterprises, the issue of job structure will become increasingly urgent. The research has shown that 

companies will focus on the professionalism of employees to be able to cope with new technologies as best they 

can. For these workers, there is no reason to worry about finding a job on the labor market in the future. The 

impact on jobs will also vary depending on the size of the companies, while small companies expect employment 

to be maintained, medium-sized and especially large companies will be cutting jobs, especially from the ranks of 

the working professions, without employment in the field of study. 

To broaden the topic, the further research will continue with exploring the role of Industry 4.0 and its 

impact on labor market development within the world economy, particularly in the U.S. and EU economies. 

Regarding the COVID global pandemic outbreak issue within the Industry 4.0 the smart quarantine is to be a 

crucial issue. That‘s why our next research will also deal with the implementing of smart quarantine in Slovakia. 

As research limitation it can be mentioned that some questioners from the survey had to be void and some 

answers were not relevant. The set of companies, which were the subject of the research, is a limiting factor. The 

selection of companies based on their regional operation, size and business sector does not correspond to the 

structure of companies in all of Slovakia. Slovakia is specific for its automotive industry focus, having the 

greatest number of cars produced per capita in Europe. Therefore, the responses of large companies in the sample 

reflect the automotive industry. 
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