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Abstract. The article considers and analyzes the importance and main scientific approaches
to determining the essence of digital transformation in the conditions of Industry 4.0 development.
The opinions of domestic and foreign scientists on the definition of the essence of this concept are
presented and it is determined that digitalization has an important role in the activities of modern
enterprises. The definition of «digitalization» is proposed, that means the process of transition to
digital business, which is the use of digital technologies to change business processes in the
company and provide new opportunities for additional income and development prospects of
business entities. It is determined that digitalization is a very popular and necessary process of
transition to new business models in the activities of companies. The essence of the category
«Industry 4.0» is considered and the main technologies and tools that contribute to the gradual
transition to digitalization are presented. It is noted that Industry 4.0 is part and a leading trend of
the Fourth Industrial Revolution. It is investigated that the transition to Industry 4.0 using digital
tools is quite a trend, as these key technologies such as IoT, Big Data, cloud services, artificial
intelligence today play a key role in the process of digitalization of companies. The main
recommendations for adapting the business to digital transformations are given. The key directions
of the development of digital technologies of Industry 4.0 are considered and presented. The
industries that need digital transformation and those areas of business that are actively
implementing digital products in their activities are identified. It was also found that the use of
digitalization processes allows companies to optimize existing business models, gain new
opportunities for business development, expand the scope of activities, and have tools to increase
their efficiency and competitiveness.
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IAPPOBI TPAHC®OPMAIIIL B YMOBAX PO3BUTKY THJIYCTPII 4.0
Anortanisi. [IpoanaymizoBaHo 1 pO3MVISIHYTO 3HAYEHHS Ta OCHOBHI HAYKOBI MIIXOIU 10
BU3HAYECHHS CyTHOCTI IIUpoBUX TpaHchopmalliii B ymoBax po3BUTKY IHmyctpii 4.0. [IpeacraBieHo
QYMKHA BITYM3HSHUX 1 3aKOPJAOHHHUX HAYKOBI[IB IIOJ0 BHU3HAYEHHS CYTHOCTI IIBOTO TOHSTTS
1 BHW3HAYEHO, IO AUDKHATANI3AIIS Ma€ JOCUTh BAXJIMBY POJIb IS JISUIBHOCTI Cy4acHHUX
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HiANPUEMCTB. 3ampOINOHOBAHO BIIACHE BH3HAUEHHS TMOHATTS «II/DKATANI3ALis» — TPOLeC
nepexoy a0 nuppoBoro Gi3HeCy, KU MONIATaE Y BUKOPUCTAHHI ITUPPOBUX TEXHOJIOTIH JJIs 3MiHU
Oi3Hec-TpoIleciB y KOMMAaHIl Ta HaJaHHA HOBUX MOXJIUBOCTEW IJii OTPUMAHHS JI0JaTKOBOTO
JIOXOJly 1 TEepPCHEKTUB PO3BUTKY CYO’€KTIB MIANPUEMHUITBA. BHU3HaUeHO, MO i/DKUTATI3allisl €
JIOCUTH TOMYJISIPHUM 1 HEOOXITHUM TPOLIECOM IMEPEXOoy /10 HOBUX Oi3Hec-Mojesnel y IisuIbHOCTI
KommaHiid. Po3risiHyTo CcyTHIicTh Kateropii «lHmyctpis 4.0» 1 HaBeJJeHO OCHOBHI TEXHOJIOTIi Ta
IHCTPYMEHTH, sIKi CHPUSAIOTh MOCTYIIOBOMY Hepexoay A0 JAIKUTami3amii. 3a3HadueHo, mo [HaycTpis
4.0 € yacTuHOW 1 MPOBLAHMM TpeHAoM YerBepToi mpomuciaoBoi pesomtowii. JlocmimxkeHo, 1o
nepexin no Iamyctpii 4.0 i3 BUKOpUCTaHHSAM HHU(POBUX IHCTPYMEHTIB € JOCUTH TPEHIOBUM
SIBHIIEM, OCKUIbKHM 3a3HaueHi KitouoBi TexHoiorii, Taki sk loT, Big Data, xmapHi cepsicH,
IITYYHWA 1HTEJEKT, ChOTOJHI BITIrpalOTh OJHY 3 KIIOUOBUX POJIEH y Mpoleci IiKuTami3arii
TisUTbHOCTI KoMIaHid. HaBegeHo OCHOBHI pekoMeHpamii 1moao afanTtaiii 6i3Hecy q0 mudpoBUX
nepeTBOpeHb. PO3IIIIHYTO 1 MPEACTAaBICHO KIIOYOBI HAMpPSIMU PO3BUTKY IiIKUTAI-TEXHOJIOTIN
Ianycrpii 4.0. 3a3HaueHo ramysi, AKi TOTpeOyIOTh HUPPOBOrO MEPETBOPEHHS 1 T1 HANIPsIMU Oi3HECY,
SKI aKTUBHO BIIPOBA/KYIOTh IIDKUTAI-NPOAYKTH Y BJIACHY AiSUIBHICTB. Takoxk 3’dcoBaHO, 10
BUKOPUCTAHHS IMPOLECIB AILKUTANI3AMll HaJlae 3MOTYy KOMIIAHIsIM ONTHMI3yBaTH HasBHI Oi3Hec-
MOJIeTll, OTPUMATH HOBI MOXIMBOCTI MAJii PO3BUTKY BJIACHOTO Oi3HeCy, pO3MIHUPUTH cdepy
TiSUTBHOCTI 1 MaTH  IHCTPYMEHTapiii  [Uisl  MiJBHUINEHHS  BJIAcHOI  €QEKTUBHOCTI  Ta
KOHKYPEHTOCIIPOMOKHOCTI.

Knwuoei cnosa: 1umdpoBa TpaHchopmaris, IipKUTaANI3alisg, UQPOBI  TEXHOJOrII,
Innycrpis 4.0.

®opmyn: 0; Tabmn.: 1; puc.: 2; 6i6:m.: 16.

Introduction. Every year, digital transformation takes an increasingly important place in
our lives. Digitalization penetrates almost all areas of industry and services, makes irreversible
changes in the management of companies, improving their financial and economic activities, and
making them more flexible and competitive in the market. This is the use of powerful software,
hardware, and digital tools which forms the company’s competitive advantages in the market.
Digitalization opens many new opportunities for organizations for further effective development
and is an effective mechanism for implementing of positive changes in the company. Therefore, the
processes of digitalization are quite relevant and require more thorough research in modern
conditions.

Analysis of research and problem statement. Digitalization in combination with the
concept of development of Industry 4.0 is a relatively new area of research in Ukraine and the
number of scientific achievements in this area is quite small. Research in this area was conducted
by scientists: D. Bowersox, G. Westerman, D. Bonnet, C. Dahlman, S. Schaible, V. Scuotto,
D. Mazzone, S. Brennen, D. Kreiss, T. Ochs, U. Riemann, and others. Among domestic scientists, it
is possible to note V. Apalkova, T. Bohdan, S. Voitko, S. Volosovych, L. Lihonenko,
D. Lukyanenko, A. Maslova, V. Pleskach, M. Tarasiuk, S. Tsyhanova, O. Yurchak, and others.

The result of the research. Today, the digital transformation and its development in the
context of Industry 4.0 plays an important role in the functioning of every company. It is the use of
digital technologies and tools of Industry 4.0 that allows us to constantly develop and improve our
activities. Now, business models of companies that a few years ago were considered successful and
profitable cease to bring the necessary results and become inefficient. To constantly develop and
increase their profits, companies need to rethink their actions and follow current trends in consumer
interaction and the development of internal business processes [1].

The need for digitalization is due to the desire to constantly improve processes, and on the
part of companies — to improve their competitive position in the market, which in turn has a
positive impact on the country’s economy and its investment attractiveness. In the digital world, the
winners are those companies that could offer a value that fully meets consumer demand [2].

There is currently no commonly accepted definition for the term digitalization. Moreover,
the terms digital transformation and digitalization are often used interchangeably. Selected
definitions in the context of digitalization are shown in Table [3, p. 4; 4, p. 23—25].
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Table
Definition of digital transformation in terms of different approaches
Author Definition

Digitalization is a concept that covers all sectors of the economy, while social activities are
actions aimed at analyzing, collecting, and information processing with a subsequent
change of existing business processes. Emerging changes provide benefits and
opportunities and create new challenges for companies.

BMWi [5]

Digital business transformation is a process of rethinking the business of internal
operations and the formation of a developed supply chain. The task of digital
transformation is to establish such processes that would fully automate the processes and
accelerate the potential of the company itself.

Donald Bowersox

Digital transformation is the use of the latest technologies to improve the work and
George Westerman  |activities of the enterprise. The use of digital tools, analytics, and smart technologies
allows improving the company’s business processes.

Digitalization is a deliberate and long-lasting digital evolution of the company, its business

Dominic Mazzone [6]
processes, and models.

Digital transformation is the transformation of the entire business world through the
PwC creation of new technologies based on the Internet, which has a global impact on
humanity.

Digital conversion is the transition to digital technologies to change the company’s

V i tt . .
eronica Scuotto business processes to benefit from the use of the latest technologies.

Charles-Edouard Bouee |Digital transformation is a series of changes in all sectors of economy and adaptation of]
and Stefan Schaible [7] [their participants to new realities of digital world.

Scott Brennen Digitalization is a process of digitization, conversion of analog data into digital form.
and Daniel Kreiss [8]
Thomas Ochs Digital transformation is the integration of digital technologies and tools in everyday life

and Ute Riemann [9] [by converting to the digital format of everything that can be digitalized.

Digitalization is a combination of general-purpose technologies with economic and social
activities using digital tools. Digitalization combines physical infrastructure (networks and
Internet coverage), access devices (smartphones and computers), and information systems
that provide a functional function (IoT, Big Data, cloud computing, etc.).

Source: compiled by the authors based on [3, p. 4; 4, p. 23—25].

Carl Dahlman [10]

In the context of the following definitions, we propose our definition within the research
topic. So, digital transformation (digitalization) — the process of transition to digital business,
which is the use of digital technologies to change business processes in the company and provide
new opportunities for additional income and development prospects.

The process of digital transformation today is the driving force of changes in almost all areas
and industries, as well as open opportunities for the introduction of new technologies and the
construction of digital business models. Most researchers identify three main ways in which
digitalization can change business processes and company models:

- optimization of existing business models;

- transformation of business models (business expansion, or reorientation);

- development of new business processes (new technologies, products, or services).

The above steps can be described as the digital transformation of goods and services and
digital decision-making processes considering the development of Industry 4.0 in Ukraine [11,
p. 14—15].

Industry 4.0 is a broad term that encompasses different perspectives, industries, corporate
functions, technologies, and fields. Now Industry 4.0 serves as an important model to companies
around the world for the vertical integration of smart machines, products, and production resources
into flexible manufacturing systems At the same time, the focus and understanding of Industry 4.0
are constantly evolving due to the high level of activity and continual development of new
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approaches, concepts, and solutions on the part of businesses and research institutions, as well as
the associated debate in the media, in government and throughout society as a whole.

Scientists in most developed countries note that Industry 4.0 has become a global trend and
is primarily associated with digitalization. Other themes associated with the term included smart
products, production optimization, automation, and new business models. According to the research
«Industry 4.0 in a Global Context», we can say that Industry 4.0 consists development of IP-
networks (networking and digitalization, 26%), smart products (20%), production optimization
(20%), automation (18%), and creation of new business models (16%) [12, p. 19] (Fig. 1).

Creation of new
business models;

Networking and

16% digitalisation;
26%
Automation,;
18%
Production Smart products;
optimisation; 20%
20%

Fig. 1. Understanding of Industry 4.0

According to recent research by Ernst & Young, digitalization has the greatest impact on
business process components, such as internal infrastructure management, value proposition, and
customer interaction. For the most part, changes in the form of new offers, products, and services
with elements of digital processes are quite effective factors in the process of digital business
transformation [11]. The digital restructuring of companies is carried out precisely to implement
these digital technologies, more advanced than analog, which lead to increased revenue and reduced
costs. This in turn promotes the emergence of completely new players in the market, more flexible,
with completely new models of business management, and, accordingly, more competitive than
traditional companies.

To remain competitive and cost-effective, companies need to combine digital business
processes and Industry 4.0 technologies. In 2020, a Fortune survey found that roughly half of the
chief executive officers believe the crisis will accelerate the move towards stakeholder capitalism,
and 77% say it will force their companies to speed up their digital transformations.

As companies seize the opportunity to integrate purpose with profit and invest in digital
transformation to help deliver on their purpose, leaders can use digital transformation to create
value along three inter-related paths [13, p. 7] shown in Fig 2:

- transform business: reorient digital transformation investments and initiatives to drive
sustained, long-term value for the company and beyond;

- empower stakeholders: use technology to respond to the needs and priorities of a broader
set of stakeholders, including employees, consumers, partners, governments, and society;

- change systems: create new collaboration and value-creation models across ecosystems to
address global challenges through new markets and enable systemic change.

Companies can and must do better, as clearly shown by COVID-19’s combination of
dramatic demand shocks and the need to operate remotely. The shift to digital technologies must be
structural, going beyond incremental efficiencies to transform operating and business models so that
companies can continue to deliver for customers [13].

In 2021, the digital transformation remains the focus, and companies need to focus on the
use of digital technologies and practices that go beyond pure business continuity, using an
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interconnected digital network of people, equipment, and data to achieve new levels of productivity
and flexibility [14].

Change
systems

Empower
stakeholders

Transform
business

Fig. 2. Three opportunities to drive purpose-led digital transformation

As Industry 4.0 evolves, a new structure of doing business for companies and digitalization
is especially important. In general, the concept of Industry 4.0 is quite new to the world, as it means
the transition to more modern and progressive business models. Industry 4.0 is one of the biggest
structural changes of the last hundred years, as it changes all aspects of the functioning of any
industry and country. It includes digital technologies that help companies to develop in their sector
and have a high chance of taking a leading position [15, p. 206].

Industry 4.0 is often confused with the Fourth Industrial Revolution. These are different
things. Industry 4.0 is part of the fourth industrial revolution and concerns the digitalization of
various industries: energy, transport, infrastructure and logistics, banks, retail and distribution,
telecommunications, health, education, e-government, etc., where there are trends and directions of
digitalization [11].

Industry 4.0 is a continuation of Industry 3.0, which is also based on information technology
and processes, so they are sometimes confused and perceived as the next stage of the Third
Industrial Revolution. However, while Industry 3.0 provides automation and computerization,
Industry 4.0 offers important new elements — IoT platforms, big data, artificial intelligence,
3D printing, and more. It is also about the evolution of business models of companies, Industry 4.0
can increase productivity, speed, and quality of production of goods and services [15, p. 207].

Experts identify four basic technologies, which implementation provides revolutionary
changes [11]:

1) Internet of Things (IoT). This technology is necessary for the exchange of information
not only between people but also between different devices, machines, sensors, etc. Today, the role
of the IoT is to fully automate and digitize the business processes of companies, where human
participation is completely minimized.

2) Data-Driven Decision or Big Data. The amount of information that accumulates because
of digitization can be efficiently processed only by a computer using cloud computing and artificial
intelligence technologies.

3) The Cloud. Today, companies generate a fairly large amount of different information, the
storage of which requires the appropriate architecture, reliability, availability, and the ability to
quickly process it from annual access points. Cloud services that fully meet the above requirements
are best suited for this.
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4) Digital ecosystems. Digital platforms that are open to both customers and partners. These
can be different types of digital systems for business process management or a combination of
digital and physical business models, etc.

According to the forecasts of the World Economic Forum, most technologies of the Industry
4.0 will become regular in 2027. Therefore, today the introduction of digital technologies and
services of Industry 4.0 should be one of the highest priorities of companies and governments [11,
p. 22—23].

Consider in more detail the main trends and forecasts of global Industry 4.0, and what
authoritative sources write about it. In general, all forecasts can be summarized in a few important
and general trends [16]:

1) First of all, it is influence of COVID-19, which accelerated the digitalization process in all
areas. This is especially true of technologies for remote control, social distance, and other
requirements that are obvious enough to immediately accept the challenges of quarantine restrictions.
Accordingly, these include mobile and cloud technologies, 10T, cybersecurity, MES, EAM / APM.

2) Secondly, it is a stable operation of companies which is associated with their market
environment and supply chains. The next block of technologies concerns the digitalization of the
supply chain and everything related to the rapid and flexible response to changes in the
environment. Therefore, the use of blockchain, [oT, Big Data, and 5G in the future will contribute
to full and even deeper digitalization.

3) The third category of technology in its development is less related to the COVID-19 but
is characterized by maturity. This is primarily the use of artificial intelligence, digital duplicates,
AR/VR, and technologies for unmanned vehicles.

So, Industry 4.0 (the main purpose of which is to establish interaction between the real and
virtual world, improve the quality of work, services, business activities, increase the
competitiveness of economic entities and save resources) promotes the emergence of new
technologies, artificial intelligence, robotics and smart products, etc.

Based on these forecasts, we see the importance and necessity of the transition to digital
technology now. Therefore, companies need to invest in the development of their digitalization
processes to be competitive and more developed in the future.

Conclusions. So, the digital transformation is a new stage in business process management
in a company that can radically change traditional ways of doing business. Using digitalization
processes, companies can optimize existing business models, gain new opportunities for business
development, expand the scope of activities, and have tools to improve and enhance key
performance indicators of business and increase their competitiveness.
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