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Abstract

:

Academics, executives and top managers have solid, but also diverse, views on the Industry 4.0 issue, as do the employment policymakers. Without urgent and targeted measures to manage the short-term transition and shape the labor force with the skills needed for the future, governments will have to face increasing unemployment and social impacts, while companies will have to deal with a sluggish consumer base. The main goal of this paper is to find out how managers are perceived and informed about the Industry 4.0 concept and how quickly these views are changing. To accomplish this goal, methods such as analysis, synthesis, statistical methods and logical deduction are to used along with the conducted survey being executed by a questioner method. The conducted survey presented by the authors in this paper aims to support the discussion and open up opportunities for further action by providing views to HR managers in strategic employers who are among the leading representatives of new trends and are the key actors in the implementation of future labor development strategies in the Slovak Republic.
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1. Introduction


The ongoing discussions on the impact of (unfavorable) changes in employment often lead to fundamentally divergent views among those who expect unlimited opportunities in emerging types of jobs along with the prospects for increasing workers’ productivity and relieving workers from physical and routine work, as well as those who expect massive compensation for the work of human beings and the transfer of jobs to other countries. A lot of data shows that while the prognoses differ across sectors and regions, significant changes are occurring. The issue is whether this change will result in a massive outflow of workers or the emergence of new jobs.



The presented study analyzes the impact of Industry 4.0 on Slovak 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 impacts on the labor market. Slovak entrepreneurs are relatively conservative in terms of implementing any changes and often do not know how to catch up with the trends in advanced economies because the Slovak economy still uses its comparative advantage of cheap labor.




2. Theoretical Background and Literature Overview


At Hanover Exhibition in 2011, scientists, government representatives and key industry representatives jointly presented a project called Industry 4.0. At that time, it was not still clear yet that it would become such a widely used concept (Balaz and Hamara 2016; Balaz 2015). According to Malec and Abrham (2016), this approach is about a digital transformation of production when using platforms such as: Big Data and its analysis (especially data value), the Internet of Things, the Industrial Internet of Things, and Cloud Services. This change will require the transformation of information technologies, operating technologies, internet devices; sensors and controllers, robotic systems, artificial intelligence and manufacturing processes to conduct interconnected factories and smart decentralized production (Danaj et al. 2018). According to Cihelkova (2016), all of this is executed within informational cyber-mass systems in the environment of the Fourth Industrial Revolution. It is about a whole new stage in organizing and controlling the value chain throughout the life of the product.



As stated by Daňo and Lesáková (2018), within the Industry 4.0 concept the basic element is the customer’s demand, and product personalization is the driving force behind this transformation process. Various technologies that supported the emergence of the fourth industrial revolution are in constant evolution (Zemanová et al. 2015). These include virtual reality, the Internet of Things, Artificial Intelligence, autonomous vehicles, virtual assistants, investment software, massive data analysis, 3D printing, nanotechnology, biotechnology and quantum computers. We often think that these technologies are still at an early stage in terms of their general use, however they have already become an integral part of the industry (Taušer et al. 2015). For example, virtual reality allows us to change the environment in which product testing is being performed (Taušer and Čajka 2014).



Fabus (2018) argues that the Internet of Things connects machines and people to increase work efficiency, while using Big Data allows machines to predict future mistakes and automate maintenance steps to prevent them from doing so. According to Bejtkovský et al. (2018) if everything in production system and its surroundings is connected to sensors, software, internet technology, knowledge systems, and customers, the quality of products being produced can be improved. Automation here definitely plays a big role along with typical components of cyber-physical systems and the Internet of Things. As a result, quality aspects can be tracked in real time, and robots will reduce the error rate (Miklosik et al. 2018). On the other hand, one of the challenges for the solution is that the more automation is implemented into production, the more people will lose work. The same applies to other mentioned benefits such as reducing the error rate (the less malfunctions, the fewer technicians needed for service support). Experts know that not all human work will soon be performed by robots. According to Bilan et al. (2017), many companies that have already increased the number of robots implemented into production are looking for more and more workers. The reason for this, when it comes to the quality of production, is that collaborative robots and advanced robots working with humans are being implemented into production processes.



Industrial businesses in Slovakia, represented by their management, have not taken Industry 4.0’s challenges into account for a long time. They saw it as a Western fashion trend, and the implementation of platforms such as the Internet, Big Data, cloud computing operations, virtual reality and 3D printing have not been implemented in almost any domestic industry (Lipkova et al. 2017). Regarding foreign investors, a different situation occurred, especially in automotive industry companies and their subcontracting suppliers’ networks.



In the last two years, however, the situation has changed radically, as businesses have become more interested in the Industry 4.0 platform. The problem remains the uncertainty in which way the Industry 4.0 should be implemented into practice more effectively with all of its components. According to Abrhám and Lžičař (2018) a fifth of automotive suppliers have already invested in Industry 4.0 and a third of investments are about to do so within the next two years. As argued by Abrham et al. (2015), a quarter of suppliers will invest less than 1% and 30% of them more than 1% of their revenues. At the end of 2016, the Slovak government also began to be respond to Industry’s 4.0 challenges, and its resolution entitled “Intelligent Industry Concept Slovakia” describes the current situation and requires the relevant ministries to set up the Intelligent Industry Platform and develop an Intelligent Industry Action Plan for the Slovak Republic (Vojtovic et al. 2018). As argued by Abrhám (2017), the area where governmental support is expected is the continuing low added value for the automotive industry in particular.



According to Hanulakova and Dano (2018) the implementation of research and development in the Slovak Republic is low and has been underfunded. Innovations arise away from our country, and foreign investors only engage with Slovakia to manufacture parts. The Intelligent Industry Action Plan in Slovakia deals with a strong support for R & D activities and in particular investments enhancement in this area of foreign investors. Greater support for domestic innovation projects is to be expected (Burda et al. 2017). According to Hamid et al. (2018) the basis for this kind of shift towards intelligent industry must be the change within the education industry, not for the needs of the present, but for the needs of future industry. The speed at which this industry transformation occurs puts into the spotlight another challenge on which the government must actively take a stand—it is a lifelong learning issue (Zadrazilova 2016; Zak 2012). New technologies will increasingly remove low-skilled labor and physical work, and emerging job challenges will increasingly raise demands on human intellect (Sejkora 2014).




3. The Main Goal and Methodology


The concept of intelligent industry is a great challenge for entrepreneurship in different areas of its business. It is a huge challenge to determine how to remain competitive in the market. Success nowadays depends on the speed of putting new knowledge and technology into action. The aim of the study is to find out how managers perceive and are informed about the Industry 4.0 concept and how fast these views are subject to change. To meet this goal, a survey was conducted in 2017 and 2018 in which 80 companies participated. The companies were approached by random selection, based on the addresses being searched in the Commercial and Trade Registers of the Slovak Republic. The survey was attended by 80 companies operating in the mechanical engineering sector, which were small and medium-sized enterprises that have up to 250 employees. In our opinion, however, the size of the firm does not have to be a crucial factor unlike the amount of output, turnover and profit. For the selection of subjects to be observed, the assumption was that the subjects were active in the manufacturing industry and within the engineering industry. Thus, the initial selection consisted of compiling entities that met three basic conditions: the subject must be registered in Slovak Trade/Commercial registers, be currently active on Slovak market and belong to the category of small or medium-sized enterprises. In the selection of subjects which matched the first set of criteria, effort was made to take into account the region where the subject is located and operates to avoid concentration of entities within a single region. This criterion was difficult to meet due to the concentration of entities operating in the engineering industry in western Slovakia, most of which are subcontractors for the automotive industry that is concentrated in one particular part of the country. Another criterion regarding the size of the enterprise was chosen intentionally, as it is clear that automation is in progress in large enterprises. We wanted to know the situation in small and medium-sized enterprises where this trend could be different and we wanted to explore their efforts to adapt to innovation and trends in production processes. The criterion of focusing on the engineering industry was chosen because Industry 4.0 is a trend in this sector and the Slovak Republic is among the leaders in this area in terms of the number of produced cars per capita. The engineering industry accounts for 70% of all Slovak production. The survey was also conducted as a basis for further research to be carried out in upcoming years. The results obtained by the questionnaire survey were processed by means of statistical methods. Next the methods of analysis and deduction were used. Selected questions and their responses are presented in the following study.




4. Results


In our survey, the addressed businesses expressed their approach to Industry 4.0 applications. In 2017, as shown in Figure 1, 2% of companies stated it was an insignificant or unnecessary issue for them, but a year later any questioned company did not think like that. However, it is interesting that while 66% of respondents stated that Industry 4.0 was very important for the future in 2017, in 2018 a slight decline occurred and only 59% of respondents maintained this opinion. On the other hand, the need to deal with the implementation of intelligent industry elements has increased by 16%, following increased awareness of the issue as well as new technology developments that are becoming more accessible.



We also looked at where businesses are located in implementing the Industry 4.0 concept. As shown in Figure 2, compared to 2017, the number of businesses that are beginning to apply the concept has double. The number of businesses that have not started yet to deal with the Industry 4.0 issue has dropped rapidly from 25% to 11% compared to 2017. This means that the real deployment of intelligent industry elements will gain momentum in future years. Leaders, business managers and high-level executives must realize that they need to understand this changing environment. They have to re-evaluate everything they are used to and continue to work on improvements and innovations if they want to be competitive. Drulák and Drulákova (2014) highlight that so far, all previous industrial revolutions have caused changes at the workplace over the course of several decades. Now, however, the potential of the fourth industrial revolution is expected to be occurred at an unprecedented rate, with the risk that businesses and society will not be sufficiently prepared to anticipate these challenges, effectively generating enormous financial costs (Gärtner et al. 2017).



By De Castro et al. (2017) the World Economic Forum concluded that the Fourth Industrial Revolution is still at its early stage of development and suggests several causes of the following apparent conditions:




	-

	
lack of knowledge about future changes,




	-

	
budget constraints,




	-

	
short-term pressure on profitability growth,




	-

	
lack of engagement of executive power within the processes.









For this reason, we observed the companies´ approach to Industry 4.0. The companies generally try to be involved in Industry 4.0 without external cooperation; compared to 2017, the number of businesses that have not yet started to outsource dropped significantly by 11%. As shown in Figure 3, firms have slightly increased the use of external consultants to implement intelligent industry elements. Regarding the way to put the Industry 4.0 into action, a positive shift has been observed. The number of entrepreneurs who did not start implementing Industry 4.0. into practice dropped by 12% (from 40% to 28%). There were no major changes regarding other questions. Our findings, however, point out to the fact that almost one third of companies do not pay enough attention to upcoming changes and state that they have not yet begun to deal with this particular issue, which could have fatal consequences for them in the future in terms of market competitiveness as well as the personalization of produced products.



In our survey, we observed how companies are letting their employees know new information; the results are shown in the following chart in Figure 4. From our point of view, these activities seem to be inadequate, due to the predicted dynamics of new technologies development not only within internal but also external environment of companies in which they operate. It can be observed from the Figure 4 that the number of entities having the conditions for workers in order to be led to learning dropped in 2018 by 14%, in contrast to the increase in implementing the working innovation system by management. This can significantly affect companies’ readiness for change in the future, and in case of slow activity, this can lead to a negative result, even though training and preparation of employees may seem to be financially demanding and not currently economical for the enterprise.



By asking our respondents, we were observing their opinion on the Industry 4.0’s investment demand issue. Basically we did not notice a significant shift in opinion over the years, and 44% of respondents believe that this is not a demanding investment, but only a few companies have started implementation of aspects of Industry 4.0. The answers are presented in the following chart in Figure 5 where several issues could be highlighted. Firstly, the opinions that Industry 4.0 is always not an expensive investment and the need to invest because of fast returns gained higher support in 2018 than in 2017; secondly, the number of entities not having this specific opinion dropped in 2018.



In developed countries, the number of jobs in industry sectors has fallen sharply. The reason is not just the automation of processes but, in particular, the relocation of production capacities to less advanced economies and developing countries. According to Lipkova and Hovorkova (2018) the relocation of production capacities outside the country does not always concern just the production expansion, but also concerns labor costs. Of course, countries such as Germany, the US, France, are looking for countries where they will also place their manufacturing businesses under other criteria, such as:




	-

	
industrial landscape development,




	-

	
the level and type of population education,




	-

	
political stability,




	-

	
various government benefits and support,




	-

	
pricing levels in the country,




	-

	
membership in international regional and integration blocs.









As stated above, we were interested in the respondents’ opinions regarding the availability of Industry 4.0 information. We can see their views in the following chart in Figure 6. The results show that there is not a good awareness of the current state of this issue.



As follows from Figure 6, the situation development regarding the availability of information on Industry 4.0 has changed positively in 2018. Slovak entrepreneurs had much more information on Industry 4.0 available, as well as better knowledge than in the previous year. The amount of missing important information along with the knowledge where to get it dropped in 2018. This means they are supposed to know what the Industry 4.0. is all about, they have proper information and they should be ready to implement the Industry 4.0 into action.




5. Discussion


As argued by Krajnakova et al. (2015) the Fourth Industrial Revolution is subject to severe technological, demographic and socio-economic changes affecting almost every area of business, and, in the case of human resources, it is expected that these changes will cause both labor surplus and the creation of completely new professions. According to Lipkova and Braga (2016) it is estimated that 65% of children currently attending elementary schools will be working in professions that do not exist today. These facts are already a challenge not only for human resources departments in companies but also for the entire education system that will need to be able to prepare a new workforce to flexibly adapt to ever-changing conditions for new knowledge demand.



Discussions on people, human and social dimensions are ubiquitous within Industry 4.0 when it comes to possibilities and benefits. Human, social, employment and environmental factors are key aspects regarding how to meet the goals of Industry 4.0 (Lazányi and Bilan 2017). With regard to the emergence of new technologies, the improvement of temperature, humidity and other measurable and controllable working conditions affecting workplace comfort is to be expected. According to Fojtikova and Stanickova (2017) factors such as security with the help of rapid detection and increased protection in case of accidents, the presence detection of gases, harmful radiation, and fire hazards including their prevention and efficient automated disposal, will also be enhanced. The possibilities for communication and cooperation will change completely, and more and more emphasis will be put on ergonomic, exhalation reduction and environmental protection. According to Fojtikova (2016) and Jovanović (2014), the European Union has the ambition to be a leader in “green” technologies and strongly supports the initiative of clean factories.



Just like the revolutions that occurred before, the Fourth Industrial Revolution has the potential to increase revenue at global scale and improve the quality of life for populations around the world. Those who have gained the most since the start of Industry 4.0 are the customers, having the opportunity to access the digital world (Machkova and Sato 2017). According to Sejkora and Sankot (2017) technologies enabled them to use new products and services to enhance their efficiency and intensify leisure time in their personal lives. For example, ordering a taxi, booking a flight or accommodation, purchasing products, online payments, listening to music, watching movies, or playing games all can now be done at a distance.



In the future, technological innovation will also lead to revolutionary changes within the supply processes, highlighting the long-term benefits in efficiency and productivity. The cost of transport and communications will drop, logistics and global supply networks will become more efficient and the cost of trading will be drastically reduced and all this will open up new markets and lead to economic growth. As Varadzin (2016) pointed out, this revolution can also lead to deepening differences, especially in terms of unfavorable changes on the labor market, through substitution of robots for manual work across the economy. The imbalance of workers to machines could increase the gap between the profits from capital and wages of the working class. On the other hand, it is also possible that the changes within the job opportunities caused by this technology will lead to an increasing number of new jobs.



As stated by Obadi and Korcek (2016) based on these practices of large corporations in the United States alone in the last 30 years, nearly 8 million jobs have been lost in industry, accounting for almost 40% of workers in industry sectors. In order to prevent this phenomenon, developed industrial countries have chosen to implement Industry 4.0 aspects into their manufacturing companies, for which huge investments have been agreed upon. According to Bilan et al. (2018) and Marr (2018) by 2020 industrial companies are planning to invest into innovation within the Industry 4.0 an amount equal to at least 5% of their annual GDP revenues, representing 907 billion USD. This should prevent the next transfer of industrial enterprises parts to other countries and keep the production capacities in the home countries. Not only businesses but also governments have to be prepared for this challenge.



Our relations with our smartphones are a very good example. Permanent connections can deprive us from some of the most important human qualities or values, such as the time we set aside for self-restraint and self-reflection, and time for a conversation that has some meaning. According to Lorincová et al. (2018), one of the biggest individual challenges we face because of new information technologies is privacy. It can be understood why it is so important, but tracking and sharing information about us is the very cornerstone of this new technology, as is being connected always and everywhere. Considerations and debates on fundamental issues, such as the impact on our privacy and losing the control of data about us, will only become more intense in the upcoming years.



Similarly, the revolution in biotechnology and artificial intelligence, which redefines what it means to be a human being, only overshadows the current limitations of long-term, health and mental issues. The ongoing discussions on the (unfavorable) changes impacts on employment often provide fundamentally different views among those who expect unlimited opportunities within the new emerging jobs as well as improved prospects on how to increase workers’ productivity to relieve them from physical and routine work, and those who expect massive replacement of labor and relocation of jobs to other countries.




6. Conclusions and Further Directions


Based on the findings from our research, we have arrived at the conclusion that the fourth industrial revolution will not only change what we are doing, but also who we are in this world. It affects our identity and all the related aspects. Our sense of privacy, our understanding of property, our consumption habits, the time we devote to work and fun, and how we build a career, how we cultivate our abilities, how we meet people and how we maintain relationships. This is already changing our health and leading to a measurable personality change, and before we can imagine it, this could lead to the improvement of mankind. This list is endless because it is bounded by our imagination. On the other hand, it can also make people doubt whether the endless inevitable integration of technologies into our lives cannot reduce pure human abilities, such as the ability to cooperate, comprehend, and so on.



Academicians and executives have their solid, but at the same time, diverse views on this issue, as do employment policymakers. It is clear from the survey results that while the forecasts differ with respect to sectors and regions, significant changes are taking place. Ultimately, it is our next move matters, if this change could result in a massive outflow of labor or the emergence of new jobs. Without current urgent and targeted measures on how to manage the short-term transition and shape the labor force with skills of the future, governments will have to face increasing unemployment and social impacts, as well as companies with a sluggish consumer base. The research outcomes should open up discussion and opportunities for further action by providing a perspective to human resources leaders of strategic employers who are among the leading representatives of these new trends and are key actors in implementing future labor strategies.



We believe that it is very important to conduct surveys and studies dealing with the state and impact of Industry 4.0 directly within individual industries and sectors of the economy and to reveal hidden links. Slovakia has its own specifics and one of them is a conservativism that shows high distrust towards implementing new changes. Another impetus for the low number of emerging new technologies so far appears to be the persisting comparative advantage of the Slovak economy, as that advantage is Slovakia’s cheap labor. When it comes to further directions, the presented study is crucial in terms of the focus of next research that will be executed by authors in the next stages of the project, in which this study will follow the field of investigation associated with the impact of Industry 4.0 on the labor market of the Slovak Republic compared to the labor market situation in the economies of the EU and the USA.
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Figure 1. The significance of Industry 4.0 application, Industry 4.0 application in your company in %. Source: own processing based on survey results. 
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Figure 2. Your status with Industry 4.0 applications in %. Source: own processing based on survey results. 
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Figure 3. The way how to put Industry 4.0 into action in %. Source: own processing based on survey results. 
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Figure 4. The motivation to apply Industry 4.0 witnin the internal corporate culture in %. Source: own processing based on survey results. 
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Figure 5. Your point of view on Industry 4.0 as investment demand in %. Source: own processing based on survey results. 
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Figure 6. Availability of information in %. Source: own processing based on survey results. 
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