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Summary. The article studies the scientific views on the impact of technological change and the rapid
introduction of digital technologies into economic processes and social relations on the well-being of countries and the
level of their competitiveness in the world. The main principles of the current EU Program «Digital Europey for 2021
2027 are described and the key benefits of the state, business and society of participation in the Program of small and
medium-sized enterprises, public organizations, educational institutions and state authorities are indicated. This made
it possible to outline areas of priority support and funding within the framework of the implementation of the EU
Program “Digital Europe” and identify Ukraine’s place in it as an outpost of Central Europe. The dynamics of changes
in the ranking of individual countries of the world and Ukraine in terms of Internet quality within the DQL Index in
2021-2023 were analyzed, where Ukraine took 75" place in 2023 and demonstrated positive dynamics. A graphical
interpretation of the rate of change in the rating of some countries of the world and Ukraine for the development of e-
government in 2021-2023 is provided, which testifies to the real steps taken by Ukraine (from 2021 to 2023, the country
improved its position in the global ranking by 10 points) in ensuring reliable, transparent and secure relationships
between government institutions and citizens and businesses of the country. A special role in these positive developments
belongs to digital transformations at the level of territorial communities of the country and the study of factors
influencing them using the Digital Transformation Index of Territorial Communities of Ukraine. The dynamics of
changes in the rating of individual countries of the world and Ukraine in terms of the development of e-infrastructure in
2021-2023 was visualized, where Ukraine in 2023 has a slight deterioration in its positions, taking into account the
conditions of martial law, but in general, the country is distinguished by the presence of a powerful potential for the
development of both electronic infrastructure and an innovative digital ecosystem, which is the basis of the ease of doing
business, investment attractiveness, comfortable and safe life of members of society.

Key words: digital economy, e-infrastructure, e-governance, business, digital technologies,
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Digital and institutional changes in economic relations: comparative analysis and assessment of possible structural
shifts

KOHKYPEHMOCHpOMOodCcHocmi y cgimi. Onucano ocHoHi 3acadu oiouoi [lpoepamu Egponeiicokoeo Coro3zy «Llugposa
Esponay na 2021-2027 poxu ma 3a3HaueHO KMOHOSL nepesacu OJisi 0epicasu, Oi3Hecy i CYCnilbcmea yuacmi y
Ipocpami manux i cepeoHix niOnpUEMCcma, 2pOMAOCLKUX OP2aHI3ayill, 3aKiadie 0Ceimu ma OePHCAGHUX OP2AHIE GILAOU.
L{e oano mooicnugicms okpecaumu cgpepu npiopumemnoi niOmpumxiy ma QIHaAHCy8arHs 6 pamkax peanizayii [lpoepamu
€C «lugposa E€sponay i euseumu micye 8 i Ykpainu sk opnocmy [lenmpanvnoi €sponu. Ilpoananizoéano
OUHAMIKY 3MIHU Petimuney OKpemux Kpain ceimy i Yxpainu 3a sixicmio Inmepremy 6 pamxax indexcy Lugpoeoi skocmi
arcumms y 2021-2023 pokax, 0e Vrpaina y 2023 poyi satinsana 75 no3uyiio i BpOO0eMOHCMPY8Ad NOSUMUBHY OUHAMIKY.
Haoano epagpiuny inmepnpemayiio memnig 3miHu petimunzy Oeakux Kpain ceimy i Ykpainu 3a po3eumkom
enexmponHo2o ypaoysanus y 2021-2023 pokax, wo 3aceiouuna peanvhi kpoxu Yxpainu (3 2021 no 2023 poxu xpaina
NOKpAWUIa c80t0 NO3uyiio 8 ceimosomy petimuney na 10 nynxkmis) y 3a6e3neueni HAOIIHUX, NPO30PUX Ma Oe3neuHux
63AEMOBIOHOCUH MIXC YpAO008UMYU THCMUmMyyiamu i epomadaHamu ma 6isHecom Kpainu. Ocobnusa poib y yux
NOUMUBHUX 3DYULEHHAX HANeHCUMb YUDPOBUM NePEemBOPEeHHAM HA PIGHI MepumopiaibHuX cpomad Kpaixu ma
BUBUEHHIO (DAKMOPIB, WO HA HUX BNIUBATOMD 13 8UKOpUcmannam Inoexcy yugposoi mpancgopmayii mepumopiansHux
gpomad Ypainu. 30iicrHeno izyanizayiio OUHAMIKY 3MIHU PEUMUH2Y OKpeMuXx Kpain ceimy i Yipainu 3a pozsumxom
enexmpoHHOl iHgpacmpykmypu ¢ pamkax inoexcy Llugposoi skocmi scumms y 2021-2023 poxax, de Yrpaina y
2023 poyi mac nes3Haume nozipuleHHs C80IX NO3UYIL, 36adNCAIOUU HA YMOBU 60CHHO20 CINAHY, NPOMe 8 YLIoMY, Kpaita
BIO3HAYAEMbCS HASGHICIIO NOMYIHCHO20 NOMEHYIATY 00 PO3GUMKY 5K eNeKMpPOHHOI iH@pacmpykmypu, max i
iHHOBayitiHOI Yudposoi exocucmemu, WO € OCHOBOI JNleckocmi 6edenHs OIi3Hecy, TH8eCMUYILHOI NpueadIu8oCHi,
KoM@opmHOL ma 6e3neuroi HcummeoiaibHOCMI UleHi8 CyCRitbemaa.

Knruosi cnosa: yugposa exonomika, e-ingppacmpykmypa, e-ypaoyeanns, bisHec, yugposi mexnonoeii,
KOHKYDEHMOCHPOMONCHICIb, MEXHON02TUHI 3MIHU, Yughpose Cycnitbemeo, yugposa aKicms Hcummsi.
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Introduction. Digital transformations, deepening on the basis of the introduction of
digital technologies into various sectors of the economy and spheres of social life, lead to
changes in the institutional foundations of economic processes, the emergence of new business
models, the transformation of traditional relationships in the chain «state — business — people»
into digital network connections. Along with the emergence of new business practices and
changes in consumer/buyer behavior in the market space under the influence of the spread of
modern technologies, several potential opportunities for economic growth appear.

Digitalization creates the prerequisites for the formation of a digital economic order,
which deeply transforms the sphere of production and leads to the emergence of Industry X.0,
developed e-infrastructure expands the possibilities of obtaining quality services for the
population, deepening e-governance and raises the interaction between the government and
citizens of the country to a new level. In addition, digital solutions and innovative products are
becoming valuable objects of competition between individual countries of the world, competing
with their achievements in the field of science and technology.

Therefore, digitalization with all its manifestations can rightly be considered a
phenomenon of the first quarter of the 21st century. It makes goods and services accessible,
high-quality and cheap for people thanks to various electronic sites and platforms, and the
interaction of the state with citizens becomes more reliable, stronger, safer and more open as a
result of the use of state online services and applications. Given this, it is not surprising that
among the strategic priorities of the economic development of many countries in the world
today is the development of a digital economy and, on its basis, the development of a digital
society with a high level of well-being and quality of digital life.

In confirmation of this, it is worth mentioning that to deepen the processes of
digitalization and increase the digital competitiveness of European countries, the European
Commission is actively implementing the concept of «Digital Europe» with a funding volume
of 9.2 billion euros in the budget for 2021-2027, which is focused on increasing the
competitiveness of the EU and providing citizens with all the skills and infrastructure necessary
to use the latest technologies [13, p. 8].

Review of the latest research and literature. The issues of digital transformation of
the socio-economic life of society are in the field of view of many parties interested in this
process — researchers, specialists, business representatives, government bodies, the public. The
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issues of digital changes in the economy and society and their impact on the competitiveness
of countries are equally relevant, among foreign scientists and Ukrainian researchers.

For example, researcher S. Sahi, studying the place of modern digital technologies
in the development of the economies of countries, notes that «different economies
characterize the digital economy differently, where some act more as suppliers have added
value to the economy, while others behave more as users... The almost zero marginal costs
of new digital technologies, such as cloud, Al, Big Data, 10T, indicate the potential for
exponential growth.... The speed of implementation may be limited not only by the scale of
investment and organizational restructuring, but also by the social, and political resistance
they pose» [17, p. 65].

Expanding on these research arguments, scholars A. Bris, Ch. Cabolis, and J. Caballero
emphasize that «technological change leads to disruptions in government, business, and society
as a whole. These disruptions are difficult to explain... but economies that demonstrate a high
level of adaptability and flexibility are better able to adapt to change. The prerequisite for this
Is the stock of knowledge and technological competencies available in the country2 [4]. As a
result, there is a need to understand the impact of digitalization on the activities of the state
government and its ability to perform tasks at the national level, on the efficiency of doing
business and achieving its economic goals, as well as on the unity and well-being of society.

We agree with the scientific conclusions of J. Stankovic, I. Marjanovic, S. Drezgic, and
Z. Popovic, who note that high-quality digital infrastructure is the basis of almost every sector
of the innovation economy, and digital competitiveness is part of overall competitiveness. [19,
p. 117]. At the same time, representatives of the Romanian scientific community (V. Grosu,
I. Andrioaia, 1.-M. Tiganas) to understand the scale of digital transformations in the world,
analyze the impact of four dimensions of the Digital Economy and Society Index (DESI) on the
Sustainable Competitiveness (SC) index. They focus on the following dimensions of
digitalization: Connectivity (CNT — Take-up of fixed broadband, mobile telephony and their
prices), Human capital (HC — Internet skills and advanced digital skills), Integration of digital
technology (ITD — Digitization of business and e-commerce), Digital Public Services (DPS —
e-Government) [8, p. 62].

The scientific opinion of researchers F. Santoso, P. Samputra, and E. Daryanto is
interesting, who note that in times of rapid technological change, «competitive advantage
remains the cornerstone for every country seeking to secure its position in the global economy.
Traditionally, competitive advantage was shaped by factors such as natural resources, labor and
geographical location. But the emergence of digital transformation has introduced a new
paradigm — digital competitiveness — which now plays a crucial role in determining a country’s
economic prospects and sustainability» [18, p. 1536].

As part of the international project «Teaching Digital Entrepreneurship», researchers
from several European countries (Spain, Italy, Austria, Poland, Ukraine), in particular A. Botti,
R. Parente, R. Vesci [3], and P. Magliocca [12] outlined the development trends of Industry 4.0
and Society 5.0 under the influence of the spread of digital technologies, described digital
changes in entrepreneurship, infrastructure and business ecosystem that shape a new landscape
for doing business and stimulate the innovative development of modern economies.

In our previous scientific research, we have already made attempts to identify and
substantiate how the implementation of digital technologies in business processes affects the
quality of management [9], to clarify the trends in the digital quality of life of members of
society during institutional and structural transformations of the economy [10], to investigate
the digital transformation of business processes of modern business entities as a result of
technical and technological changes [11]. However, these developments require deepening and
expansion in terms of identifying strategic priorities for the digitalization of economic relations,
as well as identifying and assessing Ukraine’s place in the global economic space.
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Main purpose of the article. The purpose of the article is to outline the consequences
of the impact of digital changes in state, public and commercial organizations and institutions
on the activities of the state, business and social life, as well as to study the trends, problems
and prospects for the development of e-infrastructure and e-governance in Ukraine.

Task setting. To achieve the goal, the following tasks have been identified: to identify
the benefits of participation of SMEs, public organizations, academic communities and
government authorities in existing programs for the digital development of the country's
economy; to consider priority areas of government and international support within the
framework of digital transformation; to analyze trends in the development of e-government and
e-infrastructure in Ukraine to assess changes in the digital quality of life of society.

Statements of main issues of the study. Although the technical and technological
achievements of recent years create a powerful impetus for innovative economic development,
at the same time, they provoke several negative effects (increased energy consumption,
environmental pollution, etc.), the emergence of risks (replacement of human labor with robotic
labor, and therefore job losses; reduction of human potential for the ability to think and create
intellectual products, as more and more operations are being performed by Al and robots),
imbalances and disparities (between individual sectors of the economy, territories, regions, and
countries), which ultimately leads to digital divides. The impact of digitalization is felt to
varying degrees in different countries around the world. Those that are economically developed
benefit from digital transformations by improving the well-being of their citizens and
improving their quality of life. Developing countries, on the other hand, are more likely to
experience income disparities, low levels of e-infrastructure and e-governance, lack of proper
access to digital services and the Internet, low digital literacy, and social tensions.

In order to minimize and avoid negative manifestations of digital changes in the
economy and society, both individual countries and their associations are working to create
effective programs, projects and instruments of a long-term nature. For example, the EU
countries launched the Program «Digital Europe» for 2021-2027, which is focused on
promoting the implementation of digital technologies and innovative developments, ensuring
reliable and easy access to digital infrastructure, services and services, creating favorable
conditions for the formation of sustainable competitive positions of participants in economic
relations in the digital market, stimulating the development of digital business, creating
conditions for achieving a high digital quality of life for members of society, strengthening
security in cyberspace, ensuring institutional foundations for the creation and development of
scientific, technical and production clusters and associations to achieve a synergistic effect from
the activities of business entities in various fields and industries, which lay the foundation for
the digital economic order. The main benefits of participating in the EU Programme «Digital
Europe» (2021-2027) are presented in Fig. 1.

State
sensuring the efficiency and transparency of
public and administrative services through
the active use of digital technologies;
sstrengthening international cooperation in
the implementation of digital and innovative

Business
eaccess to sources of
resources that stimulate the
creation of innovations and
the introduction of advanced
technologies;

Society
simproving the digital
quality of life of
members of society;
sthe opportunity to
improve the quality of

practices;
sthe ability to implement social initiatives
and promote digitalization from the
perspective of its inclusiveness and
accessibility.

financing the implementation
of innovative projects,
building a digital ecosystem
and developing digital
infrastructure.

education and scientific
research and
development, and to
form digital literacy in
the public.

Figure 1. Key benefits of participation of small and medium-sized enterprises, civil society organizations,
educational institutions and public authorities in the EU Programme «Digital Europe» (2021-2027)

Source: summarized based on source [1] and the author’s own work.
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The Programme «Digital Europe» is expected to contribute to the achievement
of two strategic objectives of the EU — the «green transition» and the digital
transformation, and to strengthen its resilience and strategic autonomy. During 2021-2027,
the funding of projects within the framework of the European Programme will
be carried out in five main areas: high-performance computing; Al, data and cloud
services; advanced digital skills; ensuring the widespread use of digital technologies
in the economy and society; cybersecurity (only for EU Member States) [2].
The Programme is also expected to use the results of advanced scientific and innovative
research (Fig. 2).

procurement of high- development of testing and launch of master’s degree programs
performance computing devices; experimentation facilities; in digital technologies;

creation of “digital twins” for the implementation of

support for e-government services; the “European Green Deal”.

Figure 2. Areas of priority support and funding within the framework of the implementation
of the EU Programme «Digital Europe» (2021-2027)

Source: compiled based on source [2].

In 2024, the European Commission published a document entitled «The
future of European competitiveness» [20, p. 1], which outlines the potential
opportunities for European countries identified during the digital revolution in the
world, and also indicates the key challenges facing countries in connection
with the emergence of digital technologies, which change not only the quality and way of
life of society, its well-being, but also form a new view of the priorities of economic
development.

Unfortunately, the European community is concerned about the feasibility of
achieving the plans outlined for 2021-2027, as globalization, geopolitical instability, and
global economic turbulence have intensified against the backdrop of the Covid-19 pandemic
and a number of military conflicts in the world, and have changed the focus of priorities of
the countries of the European continent. As a result, such trends have somewhat reduced
both the overall level of digital competitiveness of European countries and in terms of
individual criteria.

Comparing the level of digital competitiveness of the EU and the US is
increasingly becoming the focus of scientific research, especially in the context of
improving and transforming the economic system, taking into account digitalization
and globalization. The relevance of these issues «is related, on the one hand,
to the differences between the EU and the US in the amount of investment in ICT,
and, on the other hand, to different systemic solutions that shape labor market
flexibility, technology diffusion, organization of work and business systems,
investment in human capital or the institutional environment for innovation and
entrepreneurship» [14, p. 378].

Increasingly, research into the digital competitiveness of countries around
the world is being conducted with the aim of identifying the impact of the spread
and implementation of digital technologies on the formation of an information society.
And not the least role here is played by access to the Internet, its quality and
speed (Fig. 3).
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Figure 3. Dynamics of changes in the ranking of individual countries of the world (TOP-10)
and Ukraine by Internet quality within the DQL Index in 2021-2023

Source: based on source [7].

In 20212023, European countries lost leadership in the Digital Quality of Life (DQL)
Index ranking of Internet quality, and therefore in 2023 the UAE took 1st place, and Canada
took 2nd. Ukraine’s place in the world ranking has been marked by significant fluctuations
in recent years — in 2022, the country moved from 68th position to 94th, which was the result
of a full-scale military invasion of its territory by a neighboring state and, as a result,
the destruction and damage to e-infrastructure, and already in 2023, with the support
of international partners and the accumulation of its reserves, Ukraine managed to rise
to 75th position in the DQL ranking by Internet quality.

Researchers J. Stankovic, |. Marjanovic, S. Drezgic, and Z. Popovic note that «the
overall development of the information society should be aimed at using the potential of ICT
to increase efficiency, economic growth and employment levels, improve the quality of life of
citizens of countries, ... and digital transformation is an opportunity for European countries to
solve a number of their structural, economic, political and social challenges» [19, p. 129].

Ukraine has recently made significant efforts in the field of digital innovation policy. The
role of digitalization in the effective functioning of the state, as exemplified by Ukraine’s innovative
approaches to countering multilateral attacks and attempting to ensure uninterrupted service to
citizens, is of interest to the whole world. Of course, there are still many unresolved issues, and the
main ones are «institutional, infrastructure, ecosystem, e-governance issues, which have led to a
weak digital ecosystem and a lack of measures to encourage digital and entrepreneurial education
and the development of digital skills» [15, p. 43, 45].

Fast and secure interaction of citizens of the country with state and local government
bodies, and government institutions has always been relevant, but for Ukraine, it has gained
particular importance since February 2022, when martial law conditions made it impossible
for citizens to directly receive several administrative services and consultations «on the
spot». The Unified State Web Portal of Electronic Services «Portal Diia» and the mobile
application «Diia», developed and launched the day before by the Ministry of Digital
Transformation of Ukraine, have become real «saviorsy for Ukrainians. From Fig. 4, it
becomes clear that Ukraine even strengthened its position in the ranking of countries in the
world according to the DQL Index by the criterion of e-government development for 2021
2023 — it rose from 61st place in 2021 to 51st place in 2023. Of course, Ukraine’s position
in this ranking is not as strong as in Singapore, Finland, and Denmark (Fig. 4), but the
course taken by the Ukrainian government to build a «State in a Smartphoney is already
having positive results.
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Figure 4. Dynamics of changes in the ranking of individual countries of the world (TOP-10) and Ukraine in
terms of e-governance development within the DQL Index in 2021-2023

Source: based on source [7].

A special place in the course of Ukraine’s digital transformation belongs to supporting
digital changes in the country’s territorial communities. The Digital Power Summit 2024 was
held in May 2024, where communities that have demonstrated significant digital successes were
recognized. Deputy Minister of Digital Transformation for European Integration Valeria lonan
noted that «in Ukraine, decentralization reform is a component of public governance. This can’t
be achieved without communities that are actively involved in the transformation processes and
implement the initiatives of the Ministry of Digital Affairs on the ground. To assess the level
of digitalization of communities, together with partners, we developed the first pilot Index of
Digital Transformation of Territorial Communities of Ukraine» [6].

Such initiatives not only help to clearly outline the horizons of the future development
of Ukraine as a whole and its individual communities, in particular, but also lay the foundations
for the formation of a digital culture in society, expanding the involvement of the country’s
citizens in the implementation of digital technologies in business processes and various spheres
of life. Thus, to gain leadership in digitalization and innovation tomorrow, it is necessary to act
today. It is expected that the developed pilot Index of Digital Transformation of Territorial
Communities of Ukraine will ensure the implementation of the principle of «individual digital
leadership of communities — the digital success of the country».

The main goal of calculating the Digital Transformation Index of Territorial
Communities of Ukraine is to track the level of digitalization of communities, and the results
obtained will help their leaders identify strengths and weaknesses, and outline the prospects for
implementing the necessary digital initiatives. The following indicators are used to measure the
Index: digital economy in territorial communities, development of digital skills of the
population, digital infrastructure, digitalization of public services, digital transformation of
local governments. It is expected that the Index will not only provide opportunities for self-
assessment by territorial communities regarding the digitalization, but will also allow
identifying success factors and potential in the digital development of the community [6].

Of course, high indicators of digital development of territorial communities of Ukraine
depend largely on their external environment, the innovativeness of their ecosystem, and the
development of infrastructure. Along with this, a significant role in the digitalization of
territorial communities is played by their production and personnel; the state of
entrepreneurship, especially its creative and innovative types; the presence within the
communities of «economic development centers», innovation hubs, industrial parks; high-
quality institutional support; a favorable investment climate to attract additional investments
and a business landscape to encourage partnership and cooperation, etc.
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Moreover, in today’s dynamically changing business landscape, digital competitiveness
is becoming a component of digital transformation. «This dynamic paradigm not only refers to
a business’s ability to skillfully engage in digital transactions, but also encompasses its ability
to optimize this engagement for sustainable growth and value creation» [5].

This confirms that today a developed e-infrastructure is not only an incentive for
deepening digital transformations in the country’s economy, but also an indicator of the digital
quality of life of society. Thus, Fig. 5 shows the dynamics of changes in the rating of Ukraine
and some countries of the world in terms of e-infrastructure development in 2021-2023.
Ukraine in 2023 took 41st place in this rating, which can be considered quite positive, given
that in 2021 the country was in 68th place. Stable leadership in the years under study is
maintained by Sweden, Denmark, Switzerland and the Netherlands.

It is becoming obvious that world leadership in digitalization and innovation requires
countries to be purposeful and decisive in their actions, implement long-term development
strategies, consolidate internal potential and resources to achieve a high level of
competitiveness. If we talk about Ukraine, then large-scale digital transformations in it require,
first of all, long-term peace and the restoration of its territorial integrity, and only then the
accumulation of efforts of Ukrainian society to direct the technical and technological
achievements of modernity to increase the well-being of the nation and ensure a high level of
digital quality of life for Ukrainians.

It is no coincidence that scholar D. Sagarik concludes that «insufficient government
support hinders entrepreneurial innovation in developing countries, undermining their digital
competitiveness. To address this problem, the government should introduce clear
administrative guidelines and policies for each sector to support the digital industry and a
long-term training program aimed at creating a digitally skilled workforce» [16, p. 10].
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Figure 5. Dynamics of changes in the ranking of individual countries of the world (TOP-10) and Ukraine in
terms of e-infrastructure development within the DQL Index in 2021-2023

Source: based on source [7].

The digitalization of the economy is taking place at an accelerated pace today,
which is accompanied by the growth of people’s needs and the increase in their
consumption levels, the increase in the volume of production of economic goods and the
deepening of competition between producers. To maintain highly competitive positions in
the market, it is no longer enough for producers to only increase the volume of produced
goods, they need to take care of improving their quality, review and change approaches to
the organizational structure and culture, relationships with consumers, partners and
government institutions, strengthen innovation and technological capabilities, flexibility
and adaptability.
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Conclusions. The digital transformation of economic relations significantly affects the
change in the behavior of all economic agents in the market, who are forced to adapt to new
realities. The convenience and safety of their functioning in the digital market space are
extremely important to identify and assess today, despite the variety of scientific approaches
and methodological developments. However, the undeniable fact remains that the degree of
implementation of various digital technologies and solutions by participants in economic
relations shapes their digital environment, determines the level of development of electronic
infrastructure and the innovativeness of their ecosystem, and affects the reliability and safety
of relations with state authorities and international institutions.

The penetration of advanced technologies into people’s everyday lives changes the
nature of social relations and gives rise to several contradictions. On the one hand, new
opportunities for scaling production appear, and on the other hand, digital technologies
increase the emphasis on individuality and personalization of services provided and goods
produced. Alongside the usual reality, virtual and augmented reality appear, which are
characteristic of the digital world, and so far, they are difficult to reconcile, the boundaries
between them are extremely blurred. The expansion of people’s access to the Internet, the
emergence of social networks and various digital platforms and programs for
communication, have made the issue of protecting human uniqueness and identity,
preserving their personal data and private life from external interference, protecting their
inner freedom and spirituality from the «opinions of the masses» even more obvious.
Further digitalization makes the polarization of incomes of members of society even more
obvious — the wealthy are getting richer, and the poor are getting poorer. We believe that
the search for ways and means to reduce the aforementioned imbalances and gaps that arise
in the course of digital transformations in the economy and society will be appropriate and
relevant in future scientific research.
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