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Abstract: Many studies have found that the most significant job structure changes in the Slovak
business environment can be expected in production and logistics. The biggest manpower shortages
are in the fields of mechanical engineering, production, construction, information sciences and
communication technologies, and medical sciences. The smallest manpower shortage can be found
in the humanities and social science areas. The main objective of this research was to assess the
trends within the Slovak labor market from the perspective of the companies that participated in a
survey focused on their assumptions on job structure changes in the context of the implementation
of the elements of Industry 4.0. The estimation was based on a questionnaire conducted during the
spring months of 2020 with the participation of 175 companies and institutions. The results showed
that one third of companies anticipate job cuts in the implementation of smart industry. Along with
the job position disposal and the qualified staffs’ need for new jobs, the demands of employers
regarding the level of education are growing. On the other hand, three quarters of companies are not
only willing but also ready to participate in human resource vocational training and requalification
focused mainly on technical skills.

Keywords: smart industry; human resources; job structure; labor market; Slovak business environment

1. Introduction

The sustainable business and labor market trends development in 2020 were affected
worldwide by the outbreak of the COVID-19 global pandemic. However, unemployment
increased only slightly from January to October 2020: in the European Union by 0.61%
and in Slovakia by 0.96% [1]. Macroeconomic indicators such as a GDP measure declined
sharply, reaching a low of 14% in the EU and 12.1% in Slovakia in the second quarter
of 2020 [2], and gross public debt (% of GDP) increased in the second quarter of 2020
compared to 2019 in the EU by 10.2% and in Slovakia by 11.7% [3]. In such a difficult period,
employers have to respond to the current challenges. For companies in Slovakia, this is the
technological challenge of implementing the elements of the Industry 4.0 concept. Based on
that issue, the purpose of this paper is to examine the Industry 4.0 processes implementation
from the perspective of employers in the Slovak business environment in connection
with the expected trends within the labor market and job structure changes. Within the
approach of companies to the implementation of Industry 4.0 elements, jeopardized jobs
were indicated, and at the same time the areas in which there will be an increased demand
for labor were identified. Attention will also be paid to the view of Slovak companies on
the current and also future labor market trends. The novelty is to figure out the way how
to use the labor force in the future within the emerging job positions as a result of putting
the Industry 4.0 elements into action.

The total sample consisted of 200 respondents to whom the questionnaires were dis-
tributed. The impact was measured by a questionnaire survey, of which 175 valid responses
were received, which was considered a sufficient number to meet the paper’s goal. Based
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on the available information and data obtained from the conducted questionnaire survey,
the situation of the Slovak labor market and employers’ problems related to the assump-
tion of job structure changes in the context of the Industry 4.0 implementation process
was analyzed. Specifically, the uniqueness lies in the issue of the way in which we can
define the requirements for the labor market to be set for the future under the influence of
Industry 4.0 implementation within the issue of the global Covid-19 pandemic outbreak.
The outline of this paper features, at the beginning, a short introduction and a literature
review in Sections 1 and 2, followed by the proposed goal and research methodology in
Section 3. Finally, the results are presented and discussed in Sections 4 and 5, ending with
brief Conclusions.

2. Literature Review

The COVID-19 pandemic outbreak has not only affected the health care sector and
the population’s health but is also influencing employment and the movement of the
labor market. The rise in unemployment in Europe is the most obvious consequence of
the economic slowdown associated with the COVID-19 crisis (p. 150, [4]). Some authors
comment on labor market development in terms of the COVID-19 pandemic as a gigantic
crisis and predict its growing polarization to high-paid work and a group of jobs that
disappear because they are uninteresting or poorly valued (pp. 40–43, [5]) (p. 2, [6]).

Authors dealing with the impacts of economic or ecological, global or regional crises
of the labor market have brought important findings that can be applied in the future to the
Slovak labor market. Since the financial crisis in 2008, investors’ interest has shifted from
job creation to investment in high-tech activities, and thus in the employment of highly
qualified human resources, and as Europe’s developing regions do not have enough of
them, they lose sui generis investments (p. 107, [7]). In the periods of economic recessions
(1979 and 2008) more effective candidates enter the labor market to become the next leaders
in the business area than during the non-recessive years, mainly due to the reduction
of alternative employment opportunities (pp. 488–489, [8]). Declining interest in the
labor force within the local labor market regarding the outflow of highly skilled labor
is increasing, while low-skilled labor remains in home countries due to falling housing
prices and social benefits (p. 722, [9]). There is a significant positive correlation between
pessimistically expected unemployment and real unemployment (p. 1, [10]), however after
the financial crisis in 2008 there should have been a shift within the labor market from the
use of cheap labor to competitiveness built on qualified human resources (p. 301, [11]).

The specifics of the Slovak labor market within the European context are decisive with
regard to its trends. According to the OECD Labor Strategy, three objectives are important
for the labor market’s balance and the growth of inclusion and welfare resulting from
employment: more and better-quality jobs, inclusion in the labor market, and adaptability
and flexibility (p. 47, [12]). While assessing the institutional setting in Europe in terms of
finance, work and education, it was found that Eastern and Central European countries,
including Slovakia, are characterized by: being set to attract international companies, the
weak protection of employees against dismissal, restrictive institutions of the financial
market, a highly regulated labor market, an education system providing basic skills, and
international legal frameworks that makes it difficult for companies to work together
(pp. 10–82, [13]). The labor market regulations in 29 European countries have a positive
effect on decisions to run businesses (p. 465, [14]). The current labor market trend is
characterized by independence from lifelong employment for a single employer, and it is
not only the salary being decisive but also the quality of relationships at the workplace
(p. 26, [15]). Due to changes in society and technologies, employees are plagued by uncer-
tainty about the future, and are exposed to the probability of performing various work
activities (p. 228, [16]).

The issue of the process of Industry 4.0 implementation is often discussed in con-
nection with various areas, and the labor market is one of them. The term Industry 4.0
includes a fusion of digital, biological and physical elements (p. 1378, [17]) (p. 372 [18])
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(p. 475 [19]). In the context of the changes and implementation of Industry 4.0 in Slovakia,
there is the opportunity to saturate the labor market with qualified human resources within
the improvement of the education system in terms of Information and Communication
Technologies (ICT) specialization (p. 80, [20]). There can be seen an opportunity to shape
the workforce for the future in order to prevent rising unemployment and social inequality
(p. 51, [21]). The development of Industry 4.0 brings changes due to bigger demands on
competencies and education (p. 38, [22]) (p. 42, [23]), labor flexibility (p. 113, [24]) and,
at the same time, the values and habits of people (p. 223, [25]). In Slovakia, due to the
transformation of industry, secondary education is required in particular (p. 414, [26])
(p. 223, [27]); however, less qualified workers with low digital skills and aged 50+ will be
at risk (p. 280, [28]). Industry 4.0 allows manufacturers to take their production lines to a
higher technological level through complete system integration and networking. Industry
4.0 has decentralized analytics, critical decision-making, and an increase in response time
during productions. Industry 4.0 solutions allow for communication between man and
machine, giving wide opportunities to reduce production costs. Industry 4.0 integrates
employees and digitally controlled machines with the Internet and information technolo-
gies. In the new paradigm of Industry 4.0, the most optimal solution is machine learning
and deep learning, which uses large datasets for the optimization process, and obtains
innovative solutions and new insights [29]. Within the business environment, the concept
of Industry 4.0 is inextricably correlated with, e.g., the Internet of Things, machine-to-
machine (M2M) technology, and machine learning (ML), which allow for constant contact
between machines, people, products, and even production materials. The implementation
of Industry 4.0 in a production company allows it to expand production capabilities, in-
crease efficiency, and shorten the time of breaks or even eliminate them. As digitization
continues, production models are changing through the use of intelligent technologies
such as robotics, artificial intelligence (AI), Internet of Things (IoT), M2M, and machine
learning, etc. Artificial intelligence and its techniques and machine learning algorithms
give huge possibilities to predict and improve outcomes, and to better generalize the
dataset in current business processes [30].

3. Materials and Methods

This paper will try to fill the research gap within Industry 4.0 challenges in the social
and economic area. The area of changes within the introduction of Industry 4.0 is often
assessed in the context of technical impacts in industry, and much less often the impacts
in the socioeconomic area are assessed, especially the impacts on the labor market. It is
important to investigate the effects of Industry 4.0 implementation on the labor market
in the context of companies’ readiness to introduce new technologies. Businesses should
be able to train their employees so that they are fit for new types of jobs, and could thus
prevent redundancies and rising unemployment as a national economic problem. The main
objectives, aims and contributions of this paper to the social and economic field are the
assessment of the issue how businesses face the challenge of saving cost within the creation
of new jobs and the disposal of old jobs as a result of the process of the implementation
of Industry 4.0 elements. Instead of laying off employees, employers should be able
to adapt them and prepare them for new jobs being created as the consequence of the
implementation of new technologies within the Industry 4.0 process.

The main goal of this paper is to assess the trends within the Slovak labor market
from the perspective of companies regarding job structure changes in the context of the
implementation of Industry 4.0 elements. The main research aims are to identify the
following: the impact of the introduction of Industry 4.0 depending on the size of the
company; the staff shortages according to education; the priority areas in education;
changes within the needs of workers after Industry 4.0 implementation; the changes in
the need for staff numbers; how the readiness of employers in the context of changes in
Industry 4.0 is perceived.
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Based on the data obtained from the participating companies, the survey aims to
create a presumption of changes in the structure of jobs in the future, both with regard to
the current state of the workforce, its inadequacy, and employers’ expectations, as well as
defining the most probable future requirements for the labor market to be set adequately for
the future under the influence of the Industry 4.0 implementation process. In order to find
out the current state and expectations of employers in the industry, a survey of opinions was
chosen and a questionnaire survey was used as the principal method. The questionnaire
was created by the research team within the Vega 1/0462/20 project. The questionnaire
method was used as the most effective one for the mass and quick survey of facts, opinions,
attitudes, preferences, values, motives, needs and interests, etc. (p. 280, [31]).

Our research was classified as qualitative because we aimed to study the question-
naire outcomes instead of the mathematical significance of the variables’ relationships.
The continuous increase of interest in the world of science in qualitative research in the
field of management sciences, which is clearly observed in recent decades, confirms the
growing importance of qualitative research in relation to issues related to organizational
and management matters. Qualitative research is characterized by research questions
being formulated, and then by generalizations being formulated on the basis of empirical
research. During the interviews, a structured questionnaire with questions was used, in
which the relationships between the enterprise and its macro-environment were referred to.
Nowadays, very often, survey interviews take place via the Internet. Qualitative research
is used to generalize an understanding of the occurring phenomena [32].

The survey was conducted in 2020. The questionnaire was distributed to 200 compa-
nies and was answered by 175 companies. In 2020, 175 companies and institutions were
involved in the survey, of which more than half—almost 55%—were small businesses with
up to 50 employees, 20% of all who received questionnaires were from medium-sized
enterprises, and large enterprises accounted for 25% of the sample being examined. Based
on the mentioned issue, the division is defined as follows: companies with up to 9 em-
ployees are family businesses, enterprises with 10 to 49 employees are small enterprises,
enterprises with 50 to 249 employees are medium-sized enterprises, and enterprises with
more than 250 employees are large enterprises. Within this breakdown, for simplification,
the turnover of the company was not taken into account, because the research deals with
the expected changes within the number and qualification of employees in companies.

The questionnaire was created and then implemented via the Internet as a website. The
respondents who received an e-mail invitation could connect to this page via the Internet
and fill in the individual questions electronically. Through the questionnaire, industrial
companies in Slovakia were contacted by e-mail, in person, or by telephone, and were asked
to comment on individual questions of the questionnaire. The questionnaire sample size
was set within the Vega project framework. In terms of this particular survey, no hypothesis
was set. The structure of the questions within the questionnaire was outlined according
to the Vega project settings. 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, information from areas other than
industry was also 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 the Slovak Republic.

4. Results

The course of the questionnaire survey was also influenced by the deteriorating
epidemiological situation in the Slovak Republic, which from 13 March 2020 gradually
paralyzed many areas of economic life. Schools, shops, service facilities and eventually
many businesses were closed. This is why it can be assumed that the results of this
questionnaire survey were significantly affected by the current situation, and it also reflects
significant changes in priorities that companies in such a situation were forced to consider.
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Gradually, the possibilities of teaching, working and conducting state administration
services using online platforms were ascertained and verified. This step-by-step switch
verified the readiness of individual areas for the shift to such a mode, which also revealed
weaknesses of organizations and examined their possibilities for rapid adaptation to new
conditions. The size structure of the enterprises (organizations) shown in Figure 1 illustrates
the largest share of small enterprises involved in the survey, followed by a quarter share of
large companies, while the group of medium-sized companies had the smallest share.

Sustainability 2021, 13, x FOR PEER REVIEW 5 of 14 
 

4. Results 
The course of the questionnaire survey was also influenced by the deteriorating epi-

demiological situation in the Slovak Republic, which from 13 March 2020 gradually para-
lyzed many areas of economic life. Schools, shops, service facilities and eventually many 
businesses were closed. This is why it can be assumed that the results of this questionnaire 
survey were significantly affected by the current situation, and it also reflects significant 
changes in priorities that companies in such a situation were forced to consider. Gradu-
ally, the possibilities of teaching, working and conducting state administration services 
using online platforms were ascertained and verified. This step-by-step switch verified 
the readiness of individual areas for the shift to such a mode, which also revealed weak-
nesses of organizations and examined their possibilities for rapid adaptation to new con-
ditions. The size structure of the enterprises (organizations) shown in Figure 1 illustrates 
the largest share of small enterprises involved in the survey, followed by a quarter share 
of large companies, while the group of medium-sized companies had the smallest share. 

 
Figure 1. Breakdown of the enterprises (organizations) by the size. Source: our own processing. 

The questionnaire was filled in by companies from different areas and sectors of the 
Slovak economy, supporting the relevance of this questionnaire. Its structure partly cor-
responds to the division of the significant industries of the economy in the Slovak Repub-
lic. The data from Figure 2 show that one of the most significant sectors represented in the 
survey was the industrial production sector, which in terms of the Slovak Republic also 
has the most significant share in GDP creation. These respondents accounted for almost 
one third of all of the respondents. Construction, retail, wholesale, transport and storage 
and, finally, administrative and support services also had a significant appearance. 

 
Figure 2. Main operation areas of the organizations. Source: Own processing. 

In order to better depict the current situation of the labor market, the respondents 
were asked—what types of workers, according to education, are currently missed the 
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The questionnaire was filled in by companies from different areas and sectors of
the Slovak economy, supporting the relevance of this questionnaire. Its structure partly
corresponds to the division of the significant industries of the economy in the Slovak
Republic. The data from Figure 2 show that one of the most significant sectors represented
in the survey was the industrial production sector, which in terms of the Slovak Republic
also has the most significant share in GDP creation. These respondents accounted for
almost one third of all of the respondents. Construction, retail, wholesale, transport and
storage and, finally, administrative and support services also had a significant appearance.
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In order to better depict the current situation of the labor market, the respondents
were asked—what types of workers, according to education, are currently missed the most,
i.e., of what is there an acute shortage within all enterprises. The survey was conducted in
the months from March to May 2020, and outcomes of this issue are presented in Figure 3.
Based on the data from the questionnaire, the classification structure had two dimensions,
i.e., one according to the level of education, from secondary to higher education, and the
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other represented by the field of education. These results point out how satisfactory the
structure of education is in the conditions of the Slovak Republic, and partly they give an
idea of the direction in which the educational structure should change in the short term.
This can be achieved by supporting the study programs within the level of education, in
which employers feel a shortage, and by adjusting or limiting the expansion of study fields
that are not of interest within the labor market.
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Figure 3 illustrates the shortage of workers by education in all enterprises, regardless
of the size and field of the business, such that it is the sum of all respondents. According
to Figure 3, the biggest shortage of manpower is clearly for workers in the field of engi-
neering, production and construction. This sector shows an enormous shortage of workers
cumulatively, up to the level of almost 80%. The most wanted workers, in almost the same
proportion, are employees from this field with a university and a full secondary education
degree in the ratio of 70%, and there is a claim also for 10% of employees with a secondary
vocational education without a high school diploma; 20% of companies are not interested
in workers from this field of education, which is natural due to the structure of companies
in the economy and the structure of the respondents. The second area where the biggest
demand for labor has emerged are the areas of information science and communication
technologies. Here, the demand is more oriented for university-educated workers, which
represents up to three quarters of the total demand. The total demand for ICT workers is
at the level of 62%, which means that two out of three companies have a problem with
acquiring workers in this field of education. Another important area where employers
experience a shortage of workers are the health care and social services sectors. The de-
mand for workers in this field of education can also be linked to the current pandemic
situation in Slovakia and in the world, where the onslaught on the health care system has
revealed its labor supply weaknesses and highlighted the previously emerging shortage
of workers in health care and social care services. Furthermore, considering the fact that
30% of industrial enterprises, which are unlikely to look for health care and social security
workers, took part in the survey, it can be said that the demand for workers in this field is
extremely high. Other fields of education, where the vast majority of employers experience
a shortage of workers, are services, science, mathematics and statistics, agriculture, forestry,
fisheries, and veterinary medicine. At the other end of the spectrum there are the fields
of education where employers experience the least shortages. They are workers with arts
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and humanities education, as well as graduates of social sciences and journalism. In both
cases, almost 70% of respondents do not feel deficient in the staff who studied these fields
of study. To sum up these results, while looking at all companies, the Slovak labor market
primarily needs technical staff from the fields of engineering, manufacturing, construction,
information science and communication technology professionals, and professionals in all
areas of health care and social services.

The next part of the survey showed the fields in which and the levels of education at
which it is necessary to support and expand the education for future workers, and also to
train or retrain the free labor force of the labor market, as well as current employees. The
survey results also demonstrate the fields of education where the demand for workers is not
high, especially in the areas of social sciences, administration and law, pedagogy, natural
sciences and statistics. Traditionally, the high demand for an educated workforce is in the
field of informatics, engineering production and construction, which also corresponds to
the orientation of Slovak industry.

If we want to know in which direction the implementation of the smart industry
elements of Industry 4.0 will go, i.e., which areas of the corporate structure will be a
priority for the implementation of Industry 4.0, it is necessary to know what companies
prefer. From Figure 4, it can be seen that due to the structure of the Slovak economy,
the global trend, and last but not least the name of this phase of the technical revolution
(Industry 4.0), it is not surprising that respondents highlighted production as the main
reason for introducing Industry 4.0 in all companies, regardless of their size: they see
Industry 4.0 as the main implementation area. The next area after production is logistics
in terms of medium and large companies. These companies realize that the optimal flow
of goods, materials and services will be, in addition to improved production, the key
issue to maintain the company’s competitiveness. On the other hand, in the case of small
businesses, the area of communication with the customer came in second place.
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Figure 4 is designed to compare the average value of all companies with the opinion of
individual companies being sorted out by the size. In the area of customer communication,
it is clear that small businesses will be particularly interested in having the smart industry
elements help them, especially in the area of customer communication. The third spot was
taken by Industry 4.0 implementation in the field of administration. Businesses are already
processing ever-increasing volumes of data, and more and more effort is required to manage
it. It is not realistic or economical for companies to hire more and more administrative staff
to process ever-increasing data, so a new solution is being searched for. In the future, this
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can only be solved by automation processes: not by automation using machine processing,
but automation using artificial intelligence, where many routine tasks and decisions will be
made by devices with artificial intelligence. For small businesses, the area of online sales is
far too important within the Industry 4.0 implementation process.

From the data obtained from the companies participating in the survey, the task is
to create an assumption within the job structure changes in the future under the process
of the implementation of Industry 4.0 elements; the views of all of the companies on
job structure changes were divided into five categories, two of which were administra-
tive non-production categories and three categories were manufacturing or providing
various services.

The survey results in Figure 5 indicate that within the administrative staff category,
based on the responses of all of the enterprises, it is assumed that 56% of jobs do not expect
any changes. In total, 11% of all companies expect an increase in jobs and thus increased
demand for an administrative workforce, but most importantly, 33% of all companies
expect fewer employees to implement a smart industry. It can be understood that if, in 56%
of companies, there is no change in employment in this position and the increased need
is reported by 11% and a decrease of 33%, the balance of labor demand for this group of
workers is at the level of 22%. This probably does not mean that 22% of administrative
staff in all companies will lose their jobs. However, this means this large group will have
to change their job application, whether in the context of changing the job position in a
company, by increasing or switching qualification to another, more desirable expertise, or
especially adapting their skills and abilities to new labor market requirements.
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The same assumption is also made for other jobs, where the balance of demand for
labor among workers in selling products is at the level of 12%. For workers in logistics and
transport, a balance of 19% is expected; for workers in production, it is 25%. For technical
workers, the balance of labor demand is even positive, at 6%. In order to get an idea of
what percentage of workers’ jobs are at risk, it is necessary to find out the structure of jobs
in the economy, both on the basis of the companies’ size and also by job classification. The
Statistical Office of the Slovak Republic does not have such a structured database, but it
is certainly possible to apply this forecast to individual enterprises separately, so that the
future of jobs can be at least partially shown. Enterprises have their own and often very
accurate statistics on job structure, so these predictions can give the most relevant outputs
from enterprise statistics.

The question of preparing the current, but especially the future, workforce for pro-
fessions in the future is crucial in terms of readiness to enter the Industry 4.0 era. The
unprecedented speed with which Industry 4.0 can affect the way organizations and busi-
nesses operate can make us unprepared when underestimating this issue. When it comes
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to the adequate training of the future workforce, there are several tools available that can be
used to prepare future and retrain current employees. On the positive side, three quarters
of companies are not only willing but also ready to participate in this training as a part
of their preparation to prepare employees for the Industry 4.0 challenges. As shown in
Figure 6, 29% of companies are willing to participate in education along with the education
sector, and another almost 47% of companies create conditions for their employees within
further education, of which 20% of companies fully fund such education.
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Businesses, and in particular those undergoing the process of deploying smart in-
dustries, are a crucial source of information on where to focus future workforce training.
Figure 7 illustrates the question regarding where the new content of education in relation
to Industry 4.0 should be addressed to in particular. The vast majority of all companies
agreed that training should focus mainly on technical skills. An equally important area of
education, where—according to the surveyed companies—attention needs to be focused is
the area of increasing the specialization in a particular discipline. This requirement sends
a clear signal to the education system to focus more on technical disciplines and special
vocational trainings, with professional education instead of general education.
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5. Discussion

Based on the research findings, it can be said that the concept of Industry 4.0 will
significantly affect the job structure changes in general, and Slovak Republic will not stand
aside. It will affect all labor market segments, not just industrial companies. The assessment
of digitization and the related automation requires, above all, for us to overcome traditional
infrastructural technological perspectives, and it encourages the use of more comprehensive
indicators regarding diffusion and ICT usage in the economy as a whole [33,34]. The
implementation of advanced communication technology platforms has already affected the
significant development of tourism, banking, and trade, and will certainly affect the work
changes in the public and state sectors [35,36]. Thanks to artificial intelligence, human labor
will be reduced. It is believed that this would primarily solve the labor shortages of the labor
market and the issue of the rising cost of labor. A positive effect of the labor productivity
increase because of emerging new technologies will be, for example, the maintenance of
the pension system, but on the other hand it would require a vigorous reform regarding the
education system and vocational training, as well as the employers’ approach to vocational
training in the company [37,38]. Education in its traditional form will disappear, and
attention must be focused mainly on being well orientated in the big data issue; the role of
teacher will also change from mentor to coach. Authors such as Galli (2020) and Gera and
Singh (2019) agree that the positive effects of digitalization can be seen in the emergence
of new industries and markets, decreasing prices and increasing incomes, while noting
the need to improve the skills of workers [39,40]. This positive impact of digitalization is
prevalent in economies that are able to take advantage of opportunities offered by ICT, and
these new technologies do not have a dominant impact on labor savings [41]. According to
a research study on Sorgen men, they usually perform occupations that may be threatened
by automation, while women perform occupations that require social tasks and are less
prone to automation [42].

By and large, the research and development in the conditions of the Slovak Republic is
at a low level and permanently underfunded. New technologies will increasingly displace
low-skilled and physical labor, and new emerging jobs will put increasing demands on
human intellect [43,44]. Ongoing discussions on the impact of change on employment
often bring up fundamental differences between those who expect unlimited opportunities
and prospects to increase workers’ productivity and freedom from physical and routine
work in emerging jobs, and those who expect massive compensation for human labor
and the relocation of jobs to other countries [45,46]. The research results proved that in
order to prevent this trend, it is necessary to focus on preparing the workforce for labor
market conditions in the future. Changing qualifications or raising the educational level
of the population will be one of the key conditions of being competitive within the global
labor market. Regarding the push–pull factors in business sustainability conditions in
Slovakia, people quit their employment because they are pushed to do so as a result of
certain push factors, and these have fundamental influence on the decision or motivation
to start their own business. The desire to have a job the individual feels positive about and
which provides a possibility for self-realization can be listed among pull factors, which has
a positive impact on the success of the business, and the entrepreneur encounters many
obstacles [47].

There are many authors dealing with the issue of Industry 4.0, Innovation and SME.
They have discovered that the significant problem in the usability of cloud 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, the meaningfulness of value-creating activities is important
for the future of business. Currently, the companies consider the meaningfulness of work
and communication as the most important values of people management [48–50]. The
research results presented in the papers of those authors, and in our paper in a similar
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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.

Generally speaking, because of the global pandemic outbreak, Slovakia experienced
an economic slowdown in 2020 compared to the previous period, but it is very difficult
to predict further development. Many companies have lost their markets and become
uncompetitive due to the measures taken in Germany, where a great deal of Slovak export
is heading [51]. On the contrary, other companies have optimized their processes and have
embarked significantly on the optimization of the human workforce, such that in case
of a human factor failure, they are as prepared as possible for similar situations that are
likely to recur [52,53]. When making these forecasts, we must not forget the fact that smart
industry implementation is constantly creating new jobs that have never existed before.
These positions may be directly or indirectly related to the Industry 4.0 implementation
issue. Directly, the development and implementation of Industry 4.0 creates new jobs
where employees find their application in a wide field of scientific and technical activities
and supporting services. Indirectly, people have more free time and are willing to invest
their resources into new activities that they cultivate, rather than hobbies (leisure activities,
sports, education), and this opens up huge opportunities for new jobs [54,55].

6. Conclusions

The main goal of this paper was to estimate the assumption of job structure changes
in the context of Industry 4.0 implementation. We arrived at the conclusion that new
technologies will increasingly displace low-skilled and physical work, and new emerging
jobs will put increasing demands on the human intellect. The research findings proved that
one third of companies are expecting job cuts, with job positions being replaced by smart
industry implementation. With the loss of old job positions and the need for qualified
staff for new ones, the demands of employers for a higher level of training are growing. It
was also revealed that three quarters of companies are not only willing but also ready to
participate in vocational training and retraining focused mainly on technical skills.

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

As a research limitation, it should be mentioned that some answers from the question-
naire were not relevant, the statistical data varies depending on the source being used, and
each organization has a different approach to processing data and information; thus, the
comparison may not be too accurate. The set of companies, which were the subject of the
research, is a limiting factor. In order to broaden the topic, further research will be devoted
to exploring the role of the Covid-19 pandemic outbreak and its impact on the industry
sector within the world economy development, particularly in the EU economy, and the
performance of economies in the Central Europe region, with implications for labor market
changes and social and economic development.
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