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ABSTRACT

Nowadays, the topic of technology implementation is gaining more importance. Indus-
try 4.0 technologies can bring significant benefits to companies, especially improve-
ments to their competitive position as well as to their value chains and business
processes. New challenges and opportunities are arising nowadays, especially with
the transition to the Fourth Industrial Revolution, known as Industry 4.0. Emerging
and disruptive technologies are at the center of the transformation to Industry 4.0.
In this context, the automotive sector, which is often considered a leader in innova-
tion, plays a crucial role. The paper presents the results of research that was aimed
at examining the current attitude of selected companies in the automotive sector and
their perception of the necessity of implementing Industry 4.0 technologies. To gather
the data, structural interviews were conducted with 22 companies in the automotive
sector, which were mostly large-sized companies with international operations. The
paper also discusses the current trends and challenges connected to Industry 4.0 in
the automotive sector.
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INTRODUCTION

Looking throughout history, innovations developed in the automotive sector
often caused revolutionary changes not only for the companies in the sec-
tor but for the whole society (Cassia and Ferrazzi, 2018). The automotive
sector plays a central role in manufacturing as it has been a source of some
of the most important technological, but also organizational and managerial
innovations affecting other sectors as well. The automotive sector is still con-
sidered one of the most innovative in the current conditions of global markets
(Sinay, 2020).

Nowadays, new challenges that affect the existence and sustainability of
companies are arising with the transition to the Fourth Industrial Revolu-
tion (Stachova et al., 2019). This revolution is considered an industrial stage,
often referred to as Industry 4.0, in which several new emerging technologies
are converging to provide digital solutions (Frank et al., 2019). Industry 4.0
is often interpreted by associated technologies and technological progress as
advanced automation, data exchange, and connectivity between machines,
devices, and factories. It involves digitizing, integrating, and networking
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physical objects, products, production lines, company networks, and sup-
ply chains (Whitley, 2022). The automotive sector is important to study in
the context of Industry 4.0 as it represents one of the most complex sectors
where technological processes are applied the most. Also, it is one of the
most important sectors due to its interconnections with other sectors and its
significant impact on employment (Ozcan et al., 2020).

Due to the mentioned facts, we set a goal to examine the current attitude of
selected companies in the automotive sector towards the implementation of
Industry 4.0 and their perception of the necessity of implementing Industry
4.0 technologies in terms of their competitiveness. In the first part of the
paper, we summarize the most relevant trends associated with Industry 4.0
and the automotive sector. Then, we present the methodology and results of
the research based on the data obtained from 22 automotive companies. In
the last part, we conclude the paper with our main findings.

AUTOMOTIVE SECTOR AND INDUSTRY 4.0

The current development stage is often referred to as the Fourth Industrial
Revolution, which is based on emerging and breakthrough technologies such
as advanced robotics, 3D printing, the Internet of Things, artificial intelli-
gence, blockchain, cloud computing, system integration and analytics, etc.
(Young, 2020). These technologies have the potential for significant improve-
ments in efficiency and quality. In the automotive sector, the potential of
Industry 4.0 provides opportunities for increasing the efficiency of produc-
tion and distribution processes. This creates conditions for the quality of the
final product in the form of a car according to the customer’s needs (Sinay,
2020).

The automotive industry is very dynamic and generally considered one of
the most innovative industries as well as one of the fastest developing. In
the context of Industry 4.0 implementation, the automotive sector is consid-
ered a leading sector (Cassia and Ferrazzi, 2018). Although some authors
(Dutt et al., 2020) argue that in some aspects, automotive companies remain
a slow follower of the data and technology companies that define the com-
petitive landscape of Industry 4.0. According to the analysis of [oT Analytics,
the companies in the automotive sector are among the leaders in the rate of
introduction of innovative Industry 4.0 solutions (Figure 1). In the studied
regions (North America, Europe, and Asia), the automobile companies were
ranked among the three best companies in the implementation of Industry
4.0 in each of the individual regions.

There are some major trends that are shaping the automotive sector and
forcing automotive companies to respond, e.g. changing consumer pref-
erences, the need to limit emissions, and the penetration of technologies
into the industry and into the car itself. Evolving customer preferences (e.g.
demand for customization and fast delivery), the transition away from inter-
nal combustion engines, and changing regulations require car manufacturers
and their suppliers to be more adaptable and flexible (Wopata, 2020). This
demand for flexibility is probably one of the reasons why the automotive
sector achieves the highest level of Industry 4.0 implementation compared to
other sectors.
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Figure 1: Adoption rates of Industry 4.0 technologies in different sectors (Wopata,
2020).

According to the portal industry4.sk, there are four trends of change and

innovation in the automotive sector: (industry4.sk, 2021).

1.

Focus on the customer — Customers’ views of mobility are changing rad-
ically today. It affects not only the car sales process but also design,
production, and sales. Automotive companies must learn how to respond
to new business models and continue to meet customer expectations and
sales goals. Data obtained from customers will play a key role in the
development of services, which will enable them to innovate and person-
alize in real time. As Dutt et al. mentioned, companies that are successful
at capturing and analyzing data and information can unlock exponential
growth opportunities and accelerate along the innovation curve (Dutt
et al., 2020).

Connected cars — Accelerating the pace of innovation and continuous
adaptation to customer and market requirements is based on increased
vehicle connectivity. It is necessary to have real-time access to larger data
sets that can be used to bring newer models to market faster, save on
research and development costs, and provide better services directly in
the car.

Digital supply chain and smart factories — It is essential to build agile dig-
ital supply chains that must use smart technologies to ensure fast flows.
This is reflected in the even more intensive use of the principles of Indus-
try 4.0 based on a high degree of automation, which is largely realized
with the help of production and assembly processes using robots. Their
use requires a digital form of input information about individual work
procedures at workplaces as part of production processes, assembly, and
internal logistics (Sinay, 2020).

Sustainable mobility — The automotive sector needs to change to a more
sustainable business model. Electric cars also need green electricity. By
minimizing the carbon footprint, car companies must think about how
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to become part of the circular economy and minimize waste in the future.
The changes are not easy and require new investments in tools and
technologies to enable car manufacturers to change their practices.

Trends in the automotive sector reflect the need for higher automation
of processes, changes in management, and the need for online tracking
of car production. These procedures contribute to the reduction of risks
within the life cycle of cars. Also, growing global competition demands
intelligent production facilities in combination with flexible logistics sys-
tems (Sinay, 2020). Therefore, for the automotive sector, Industry 4.0
plays a critical role. It refers to technologies that enable automation, data
exchange, connectivity between machines and devices, and the creation
of smart factories (Whitley, 2022). The authors Dutt et al., point out
short-term obstacles companies need to overcome while implementing
Industry 4.0 and call for the attention of managers to have an inte-
grated organizational approach towards technology and innovation, so
that automotive companies are able to stay active in Industry 4.0 (Dutt
et al., 2020).

METHODOLOGY

Research Goal, Sample, and Data Collection

Based on the relevance of Industry 4.0 and the mentioned role of the auto-
motive sector, we set our main goal and methodology. The main goal was
to examine the current attitude of selected companies in the automotive
sector towards the implementation of Industry 4.0 and their perception of
the necessity of implementing Industry 4.0 technologies in terms of their
competitiveness.

As several authors have already pointed out the necessity of implementing
Industry 4.0 in this sector, our research questions were:

1. How do automotive companies perceive the current market supply of
Industry 4.0 solutions for this sector?

2. How do automotive companies perceive the necessity and external pres-
sure to implement Industry 4.0 solutions/technologies in the current
business environment?

To obtain data, we conducted structured interviews with 22 companies
in the automotive sector. Respondents answering our questions occupied at
least a senior management position and had been with the company for at
least 5 years. We contacted enterprises that are primarily engaged in either
manufacturing or service provision, with respondents being predominantly
manufacturing enterprises, which accounted for as much as 72%.

In terms of size, respondents were mostly large enterprises, accounting
for up to 66%, with the remainder being mainly medium-sized enter-
prises. Responses came from enterprises operating in Europe, particularly
in the central part of Europe. Almost all enterprises surveyed operate
internationally within the EU, however 66 % also operate in markets outside
the EU.
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In terms of length of operation, the majority of enterprises were well-
established, with 77% having been in business for more than 15 years (the
rest of the sample ranged from 5 to 15 years), while these enterprises were in
a phase of stabilization or growth.

Industry 4.0 Solutions Offerings for the Automotive Sector on the
Current Market

The changes in the automotive sector are connected to Industry 4.0 and there-
fore create some necessities for companies to stay competitive on the market.
It is among these necessities that enterprises adopt technological develop-
ments (Ozcan et al., 2020). To succeed in the innovation era, automotive
companies will likely need to implement a variety of advanced technologies
(Dutt et al., 2020).

However, a number of interrelated technologies are being discussed in the
context of Industry 4.0. Not only technologies themselves are necessary, but
many times companies also need the external help of consulting companies
to implement certain technological solutions. Consulting companies provide
not only consulting services but also concrete applications and IT solutions
related to Industry 4.0. To start, analysis and evaluation of the current state
of the company are needed, especially its business processes, technological
possibilities, and security management. Often, maturity level and readiness
for digital transformation are recommended to be evaluated.

Major results related to the opinion and experiences of the companies, if
there are available solutions on the market while they implement Industry
4.0 in their companies, are presented in Figure 2. Less than 15% of the com-
panies identified the market as rather not large with available Industry 4.0
solutions. The majority (67 %) of answers confirm that companies are able to
find solutions for implementing Industry 4.0, 38 % of the companies consider
the supply rather sufficient, and 29% consider it extensive and adequate. By
evaluating this part, we can say that there is still potential for the suppliers
of Industry 4.0 solutions and services to improve their offer and support the
needs of the automotive sector.
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30% 29%

25%
19%

20%
- 14%

6

10%

5%
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0%

Supply isnot  Supply is rather |can't decide Supplyisrather The supplyis
large at all not large sufficient extensive and
adequate

Figure 2: Market supply of Industry 4.0 solutions (own processing according to the
answers from the structural interviews).
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Pressure From the Environment on the Implementation of Industry
4.0 Technologies/Solutions in the Automotive Sector

The second part of the research focused on the perception of automo-
tive companies regarding the need and necessity to implement Industry 4.0
technologies and solutions. Figure 3 shows the main findings.
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14% 14%
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not forced into necessity but it implementation  forced to
implementing is an advantage of Industry 4.0  implement
Industry 4.0 solutions varies Industry 4.0
solutions across the solutions
industry

Figure 3: External pressure for the implementation of Industry 4.0 solutions (own
processing according to the answers from the structural interviews).

The main findings point to the fact that, to a large extent (43%), com-
panies perceive that the level of implementation of Industry 4.0 solutions is
currently different in the automotive sector. On one side, 27% of the compa-
nies consider it already as necessary to implement Industry 4.0 technologies,
and they feel the pressure to adapt to Industry 4.0. On the other side, only
5% of the companies do not feel any pressure to implement Industry 4.0, and
14% of the companies find the implementation of Industry 4.0 technologies
an advantage. This leads to the conclusion that Industry 4.0 is still not fully
implemented in the automotive sector, and only a third of the companies feel
the pressure to implement it. However, by preparing a literature review, we
can see that many researchers and experts in the field expect its importance
to grow.

The automotive sector thus faces many challenges, from increasing the
attractiveness of technical subjects through a more intensive connection
between education and practice, to developing new skills in employees. It
is expected that in smart factories, employees will take on new roles that will
require them to acquire advanced competence to manage new technologies
(Cassia and Ferrazzi, 2018). Implementation of Industry 4.0 technologies
will have an inevitable impact on the quality of work, on the qualification
requirements of employees at all levels of production and business process
management, on new ways of work organization, and on changes in the
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human-machine interface, which can be imagined in the context of a digital
factory as new forms of collaborative work (Sinay, 2020). The automotive
sector must prepare for the transition to new jobs and skills. As a result, it
will be necessary to define the professions brought about by Industry 4.0
(Bendova, 2022).

CONCLUSION

The automotive sector is constantly developing. Automobiles, as a product
of the automotive sector, not only represent a way of transportation but
also a lifestyle, status, and wealth. They reflect customers preferences and
have always been prominent in the minds of society thanks to their technol-
ogy, as well as the mobility, travel, and recreation they enable (Cassia and
Ferrazzi, 2018). Automotive companies need to constantly search for and
evaluate which trends are going to affect the customers of the sector, how
their behavior might change, and what effects that could have on their pref-
erences. Trends are pointing to dramatic changes in the automotive sector
and forcing the companies inside the sector to be more innovative, flexi-
ble, and adaptive to the trends. The paper summarizes some of the key issues
and trends that are shaping the automotive sector, as well as its connection
to Industry 4.0 and its role in supporting and developing innovations in the
sector.

Industry 4.0 provides many opportunities for automotive companies to
implement technologies, not only for increasing the efficiency of their busi-
ness processes but also to develop innovations and innovative solutions
according to the customer’s changing needs. Individual companies operating
in the automotive sector can have a different perception of the importance
and necessity of Industry 4.0 implementation. The results of the research
point to a diversity of views and levels of Industry 4.0 implementation in the
studied companies. The results can support the need for future development
of solutions and technologies needed for the automotive sector as well as
point out to the necessity to invest not only in new technologies but also in
staff and their skills to be able to progress with Industry 4.0.
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