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DIGITAL TRANSFORMATION OF INDUSTRIAL ENTERPRISES
AS A CHANGE IN THE BUSINESS MODEL AND CORPORATE THINKING

HUPPOBA TPAHC®OPMALIA IPOMUCTOBUX NIANNIPUEMCTB
AK 3MIHA BI3BHEC-MOJEJII TA KOPITOPATUBHOI'O MUCJIEHHA

The article conseders the essence of digital transformation as a more complex and complex phenomenon than digitalization.
The definition of digital transformation by foreign scientists is considered. The processes of digital transformation of the GE and
John Deere companies were concidered and it was found that they have quite similar stages. It was proved that digital trans-
formation involves the use of digital technologies, which leads to rethinking of business, rethinking of products and services,
providing them with additional value based on information and technologies, to changing the key elements of the business model
or its complete transformation with the formation of a digital company. Examples of Ukrainian companies that correspond to
the signs of digital transformation and reflect similar experience are considered. On the basis of the conducted research, it can
be concluded that Ukrainian enterprises have the potential for digital transformation, but this requires not only resources, but
also the presence of transformational thinking in management, awareness of the need for digital transformation, and the forma-
tion of an appropriate corporate culture for this purpose.
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Y ecmammi posensioacmuvcs cymuicmo yugposoi mpancgopmayii ax npoyecy, wo 3a c0€i0 CYmHIcmio € Oibiu CKIAOHUM ma
KOMNACKCHUM, Hidie yugposizayis. Ha ocrnosi docniodcenns 3apyoiochux nyonikayiil 6useieno, wo yugpposa mpanchopmayis
nepeddayae enius Ha OizHec-Mooelb NIONPUEMCMEA, AKUL NPOABIAEMbCA Y 3MIHI KLIbKOX eleMeHmi8 Oi3Hec-Mo0eli, Y momy 4ucii
MAKUX KIOY08UX K NPOOYKM, YIHHICMb, OCHOBHI 6udu OisibHocmi. Pozensnymo npoyecu yugposoi mpancghopmayii komnanii
GE, John Deere gussneno, wo 60HU MAiomv 00CUMb CX0J4CT emanit, maxi ax yugposizayis 3 Memoro niosuiyeHHs epexmuenocmi
BUKOPUCMAHHSA 8IACHUX aAKMUBIE; (YopMYBaHHA Yyu@dpoeoi niameopmu 0na niosuwyeHHs 61ACHOI epeKmusHocmi ma Ha0aHHs
YIHHOCMI G1ACHUM KIIEHMAaM, GIOKpummisi niam@opmu O SUKOPUCMAHHA THWMUMU NIONPUEMCMEA. 3a pesyibmamamu
pozenady mpancpopmayitinux npoexkmie GE, John Deere dosedero, wo yugposa mparcghopmayis nepedbavae 6UKOPUCAHHA
QL0HcUMan MexHono2itl, wo nPu3600Umsb 00 NEPeoCMUCIEHHs. DIZHeCY, NepeoCMUCIeH ST NPOOYKYIL ma nociye, Ha0aHHs iM
000amK080i YiHHOCMI, 3ACHOBAHOT HA IHGOPMAYIT Ma MEXHONOIAX, 00 IMIHU KTHOHUOBUX elleMeHmis OisHec-mooelni abo ii noeHol
mpancgopmayii 3 popmysannsim yugpogoi komnanii. Posensanymo npukiadu ykpaincbKux KOMnamiu, wo 6i0nosioaioms 03HaKam
yupposoi mparchopmayii ma eidobpasicaroms cxoxncuil 0ocsio, 3oxkpema, ATEK, MXTI, Kernel. [Ipoananizosano cmamucmuuni
O0aHi 000 BUKOPUCIAHHS OESAKUX YUPDPOBUX MEXHON02IN YKPAIHCOKUMU niOnpueMcmeamu, 30kpema 3D-0pyk ma ananimuxa
Benuxux oanux, axi cgiouamo npo me, wjo yu@posa mpancopmayis He € Macogum asuwem 015l YKpaincokoeo 0isnecy, npome
meHOeHYil Ha puHKY ceiouams npo iHmexcugirayiro npoyecie yugposizayii. Ha ocHosi npoedern020 00CHiONCEeHHI MONCHA
3POOUMU BUCHOBOK, WO HE38AICAIOUU HA CKIAOHI YMOBU 20CNOOAPIOGAHHSl, YKPAITHCLKI NIONPUEMCIEA MAiomb NOMEHYIan 00
yupposoi mpancpopmayii, 0OHax ye nompebye He auuie pecypcie (Ki O0OCMynHiui 6eIUKUM NIONPUEMCNEAM), d Ul HASABHOCMI
Mpancopmayitinoco MUcieHts y KepiHuymea, yceioomients neooxionocmi yugposoi mpancgopmayii, hopmysanns 3 yieio
Memoto 8I0N0BIOHOI KOPNOPAMUBHOT KYIbmypu.

Knwuosi cnosa: yugposizayis, yugposa mpancopmayia, Oiznec-mooens, yu@posi mexuonoeii, yugposi yinnocmi,
yupposuii npodyxm.
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Problem statement. Digital transformation is
becoming an increasingly important topic from the point
of view of scientific research due to the intensification
of the development of technologies, the expansion of the
possibilities of theirapplicationinbusiness, the development
of new digital business models that significantly affect
industries, changing them. The world's leading companies,
using Industry 4.0 technologies, are changing the rules of
the game in the market, often changing the market itself
and erasing the boundaries between industries. For many
companies, digital transformation is becoming a necessary
trend, creating an opportunity for them to compete in the
market and for sustainable development. Deloitte pointed
out that 70% of digital transformation projects were
unsuccessful, and therefore it is important to consider the
experience of those companies that were able to implement
a successful digital transformation. This is also relevant
for Ukrainian enterprises, because despite the difficult
business conditions, they implement digital technologies
and solutions. However, first of all, it is worth defining
what exactly digital transformation is, because, according
to the authors of this study, it often includes digitalization
projects that are not as large-scale in terms of changes as
digital transformation implies.

Analysis of recent research and publications. Digital
transformation and digital strategies are the subject of
research by many scholars. In particular, the formation
of digital strategies and changes in business is considered
by S. Gupta, V. Grover and R. Kohli; interpretation of
digital transformation is offered by G. Vial, F. Imrana,
K. Shahzad. Among Ukrainian scientists, the digital
transformation of industrial enterprises is considered by
L.V. Kryvyovyazyuk, V. V. Gurochkina, who, in particular,
examines the digital transformation of the business model
of industrial enterprises, O.E. Gudz, who pays attention to
digital transformation and the digital economy. However,
it is worth considering how digital transformation is
reflected in business models, including by considering the
experience of foreign and domestic enterprises.

Formulating the purposes of the article is to form a
clear definition of the concept of "digital transformation"
based on the consideration of specific examples of
digital transformation projects by Ukrainian and foreign
companies.

Presentation of the main research material. During
the last 5 years, stable foundations for digitalization of
business have been formed in Ukraine. The first impetus
was the COVID-19 pandemic, which completely changed
working conditions in all areas and contributed to the
spread of such technologies and trends as contactless
payments, remote work and training, e-commerce,
electronic document flow, automation of work where it was
possible to reduce the risk of contact with the sick workers
and support the company's work at a normal pace in the
presence of restrictions on the number of employees who
can work in one room, etc. At the same time, companies
that already used technologies such as automated
warchouses and document exchange in electronic form
immediately gained competitive advantages, because they
did not have to urgently reorganize their work and adapt to
strict restrictions.

The year 2022 has created many new challenges for
Ukrainian enterprises: along with the relevance of remote
work, there is an urgent need to ensure uninterrupted access

to data (by transferring it, for example, to cloud services);
to ensure cyber security due to the growing number of
hacker attacks; to use automated technologies where it is
possible to reduce the risk to life and health of workers; to
applicate energy-saving technologies; to use technologies
to reduce the cost of production in case of a sharp increase
in prices. And all this against the background of significant
risks and reluctance to invest in expensive technologies
during martial law.

However, despite the spread of various digital
technologies, it is currently too early to talk about the mass
digital transformation of Ukrainian enterprises.

First of all, it should be recognized that the above
provisions are more about digitization than digital
transformation. It is not enough just to introduce any
technology, even a complex one, into the activity.
According to the conclusions of Gregory Vial [1], digital
transformation includes, in addition to technology,
strategy, changes in the organization (including changes in
its structure), processes and culture, which are collectively
required to generate new value.

According to other authors, digital transformation
is an innovative behavior that can radically change the
fundamental form of products, business practices and the
business landscape [2].

Faisal Imrana, Khuram Shahzad and others in their
research conclude that digital transformation uses a
combination of advanced digital technologies (technical
systems) and organizational practices (social system) to
ensure major business improvements [3, p. 452].

Digital transformation refers to the combined effects
of several digital innovations creating new actors
(and groups of actors), structures, practices, values and
beliefs that change, disrupt, replace or complement the
existing rules of the game in organizations, ecosystems,
industries or spheres [4]. Digital transformation can
manifest itself as a result of the influence of digital
technologies, when the cumulative effect of digital
innovations leads to the emergence of new organizational
forms, new institutional infrastructure [4].

In addition, digitalization focuses more on the applied
technologies, while digital transformation considers the
organization as a system that includes social, technological
and managerial aspects.

Thus, if the organization is presented in the form of a
business model, it can be argued that digitalization affects
performance indicators, can form new sources of income,
etc., but does not fundamentally change the elements
of the business model. Whereas digital transformation
causes changes in one key element of the business model
(for example, value and product) or in several at once,
or may cause a change in the business model altogether.
In some cases, such a business model can become completely
digital and branch off into a separate business line.

All these theoretical provisions regarding the definition
of such a phenomenon as "digital transformation" make
it possible to assert that it is not typical and widespread
for Ukrainian industrial enterprises. Currently, we can talk
about digitalization of business, but not its transformation.

To confirm this thesis, it is possible to consider the
business models of General Electric and John Deere,
which are examples of digital transformation, which made
it possible to change the value of products offered by these
companies and to form separate areas of activity.
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General Electric (GE), digitalizing its own business
processes in order to improve its own efficiency, has
gradually formed a separate digital platform, Predix — a
cloud platform as a service (PaaS) for the industrial Internet.
Connecting machines, data, people and other assets, the
Predix platform uses leading technologies for distributed
computing, big data analytics, asset data management
and machine-to-machine communication. The platform
provides a wide range of industrial microservices that
allow enterprises to increase productivity [5]. But digital
transformations in companies initially took place to
increase the productivity of their assets (Figure 1).

Thus, GE completely changed the value of the product
they were offering. In addition to the equipment, the client
gets the opportunity to use it effectively, perform analytics
and forecasting, that is, along with the physical product,
there is an information product that increases its value as
an asset. Moreover, a separate line of business, the digital
platform, was formed, and in accordance with GE's key
areas of activity, those related to platform management,
its scaling, etc., were added. The composition of partners
also changed, as software developers were added to them.
Customers have also expanded, as the Predix digital
platform can be used not only by direct buyers of equipment
manufactured by GE.

John Deere is a well-known manufacturer of
agricultural machinery and equipment. His transformation
is somewhat reminiscent of GE's path: the company
collected and processed the data obtained from their
machinery and provided farmers with the necessary
information that can optimize their work, such as weather
maps, weather forecasts, crop optimization applications
and more. Today, their digital platform Open Platform is
available in Ukraine, the John Deere control center is a
platform based on open data for an agricultural enterprise,
which uses a fleet of John Deere equipment or various
manufacturers (Case, New Holland, TopCon, AgLeader).
Here it is possible to import and analyze agronomic data
recorded on different displays and in different formats
[7]. Thus, the company does not just offer technologies

for agriculture, but technologies for precision agriculture,
their products also received added value in the form of
the ability to improve their own efficiency through the
use of information. This similarly involves changing the
key elements of the business model — product, value, key
activities.

Thus, we see that digital transformation does not simply
involve increasing efficiency, automation, or the use of
digital technologies, but involves rethinking business and
the possibilities of using available information through
the application and integration of digital technologies into
business processes. Of course, this may involve a change
in the company's structure, and a change in management,
in strategy, i.e. transformation of management, change of
products or services by providing them with new value,
or development and offering of new products based on
modern technologies.

Such transformation is based on such technologies as
the Internet of Things (in particular, the Industrial Internet
of Things), digital twins, cloud services, Big Data and their
processing technologies, including machine learning and
artificial intelligence.

Such technologies are used in Ukraine, but it is not
large-scale. However, there are companies that are in the
process of digital transformation. Among them, it is worth
mentioning DTEK, which is undergoing a transformation
very similar to GE. In 2019, the company launched a digital
transformation program called MODUS by implementing
digital changes in 13 areas [8]:

1) digital energy — projects for digitalization of processes
in the field of coal mining, generation, end-to-end integrated
planning and efficiency of production operations;

2) digital networks — to ensure reliability and high-
quality customer service, perform network repairs,
optimize network mode and configuration;

3) digital HR — projects to provide business with
personnel, improve customer service;

4) digital field — projects on digital management of
production, digitalization, drilling and capital construction
during gas production;

Phase 1: GE for GE

Phase 2: GE for customers

Implementation of digital

twins of its assets and

tools of  productive

analysis of assets (ARM). i
Formation of predictive
maintenance, reduction of
downtime, optimization of
assets.

—

Development of applications by external
developers for the Predix platform and
provision of these applications to customers.
The company's relationship with them has
changed from selling products to selling
services based on results. Customers who
purchased GE products also received an asset
management service based on data collected
from GE equipment.

—

—

industry.

Phase 3: GE for the world
Predix was opened to non-GE customers. It
was presented as a digital platform for

Figure 1. Phases of the formation of the Predix platform
Source: formed by the authors based on [6, p. 89-92]
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5) digital procurement — projects on analytics and
demand forecasting, operational procurement, supplier
selection, inventory and warehouse management, to
improve customer orientation;

6) digital analytics for the unification of data storage
and processing processes, data-based decision-making;

7) digital office for robotization of routine processes,
improvement of working conditions;

8) digital client — aimed at increasing the comfort of
clients, ensuring ease of use of the company's services,
automation and digitization of business;

9) digital renewable energy sources (RES) — module
projects are focused on the application of the best global
practices to ensure the effective development of RES. The
implementation of projects contributes to the achievement
of the strategic goal of the entire DTEK — to become a
carbon-neutral company by 2040;

10) digital finance for the automation and digitization
of the financial function, improving the quality of data
array processing;

11) information security for the safety of all information
flows, its reliable and effective protection;

12) digital infrastructure aimed at building a modern,
flexible, secure and stable infrastructure for business
processes;

13) digital trading for the efficiency of operations in the
reformed markets of energy products.

As we can see, such a transformation is very large-scale
and involves significant changes in the company's business
model. In addition, due to consumer-oriented projects, the
latter also benefit from digital values.

A separate company MODUS X was formed, which
presented an industrial IoT platform (Internet of Things)
for the businesses of the DTEK Group. It is a complex
orchestra of servers and cloud computing services
that reliably integrates and processes power plant data
(TES, SES, WPP) [9].

Today, despite the difficult operating conditions created
by Russia's military aggression, the company continues to
develop. MODUS X offers services for various companies,
accompanying them on the way to digital transformation.
Even in the current environment, they cooperate with
Microsoft, Check Point, etc.

All this changes the traditional approach to power
generation and distribution, and therefore the digital
changes of DTEK are a digital transformation.

In addition to DTEK, the companies following this
path include Kernel (they have an Open Agribusiness

ecosystem project where you can use the company's
experience to improve your own business), MHP (a Smart
Technologist Assistant that works on the basis of artificial
intelligence).

In general, digital transformation often involves the
blurring of boundaries between industries, due to which
technologies from one field can be used in another.
For example, drones have been successfully used both in
agriculture (control of crops, maps of fields) and in energy
(in particular, DTEK used them to control power grids).
Among foreign companies, such an example is Amazon,
which itself has become a company that has gone beyond
the scope of "its" industry and is currently a provider of
cloud services, video content, the developer of the Alexa
virtual assistant, the manufacturer of the Amazon Kindle
e-book — that is, technologies that are not typical for online
stores or trade in general. The examples presented here
also correspond to this principle of "going beyond the
limits", because John Deere went beyond the limits of the
manufacturer of agricultural machinery and equipment,
entering at the same time the sphere of collecting,
processing and using information, providing services in the
form of a digital platform. Therefore, domestic enterprises
should also consider this approach in the transformation of
their own activities.

Official statistics show that currently in Ukraine, the
use of technology by enterprises is not at a very high level.
Basically, these are relatively simple technologies that do
not involve large-scale transformation (Table 1).

As you can see, the use of these technologies is
more typical for large enterprises (those with more than
250 employees).

According to official statistics, in Ukraine as of 2022,
85.1% of enterprises had access to the Internet, 29.1% of
enterprises used social media [10].

Therefore, we can talk about some contrast in the
development of Ukrainian enterprises from the point of
view of digitalization. This causes certain digital divides,
where it is difficult for companies to interact due to the
difference in the level of technology used. According to the
same statistics, in 2020, 32.3% of enterprises sent invoices
in electronic form, unsuitable for automated processing [10].

Conclusions. So, it can be concluded that digital
transformation is a process different from digitalization,
more complex and involves more complex changes.
An analysis of the experience of large foreign companies
and Ukrainian enterprises in this area shows that Ukrainian
enterprises still have a long way to go before digital

Table 1

Application of some technologies by Ukrainian enterprises (excluding those with less than 10 employees)

Technology and method of application The share of enterprises in the total number, %, using this technology in
2018 2019 2020
Analysis of Big Data 12,5 11,9 12,7
including by the number of employees:
- from 10 to 49 people 10,4 10,1 10,1
- from 50 to 249 people 17,8 16,3 20,6
- from 250 or more people 26,5 26,3 27,7
3D printing 2,0 2,3 2,3
including by the number of employees:
- from 10 to 49 people 1,7 2,0 2,1
- from 50 to 249 people 2,6 2,9 34
- from 250 or more people 3,9 4.5 4.6

Source: compiled by the authors based on data from the State Statistics Service of Ukraine
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transformation. But in general, the development of digital
technologies in the country is at a high level, and despite
the war, we are rising in the "digital" ratings. Of course,
the transformational projects that were described in the
study are complex, require time and financial resources,
which is why, from this point of view, large enterprises

can be the most ready for their implementation. However,
it is necessary for the company to be flexible enough to
adapt to new digital solutions. An appropriate culture of
transformation must be formed, there must be a leader
and appropriate strategic transformational thinking in
management at all levels of management.
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