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Abstract. The active spread of digital technologies shapes the pace of dynamics and trends in the development
of the international business environment: on the one hand, the flexibility of the business sphere is increasing, on
the other hand, new challenges are emerging for the stability of the business environment, the competitiveness
of traditional sectors of the economy, including economic and information security. The purpose of the article
was to study the digital innovation activity of the business environment by comparing and modelling the impact
of independent variables on the gross domestic product of the EU and Ukraine. The methodological basis used
in the study was the tools of economic-mathematical and correlation analysis, comparative, quantitative, tabular
analysis and synthesis, SWOT analysis. The article conducted a comparative analysis of the value of indicators
of international rankings reflecting the level of digital development of the Visegrad countries and Ukraine for
2017-2023; assesses the digital and technological components of the overall international competitiveness
ranking of Ukraine, Poland, the Czech Republic, Hungary and Slovakia. By using econometric analysis, the use of a
linear dependence function that descibed in detail the dynamics of economic development was substantiated; a
multifactorial economic and mathematical model was built to determine the strength of the relationship between
the indicators of digital and innovative business activity in Ukraine and the main macroeconomic indicator is GDP;
a SWOT analysis of the impact of digitalisation on the achievement of global sustainable development goals by
the international business environment was carried out; the directions of the new focus of digital technologies
in the context of real-world development were substantiated. The practical significance of the results lies in the
fact that the main scientific provisions have been brought to the level of methodological developments that can
be used by: business entities - when choosing to use digital technologies, increasing their own competitiveness
in the international arena; entities generating innovations - when developing digital innovations, developing
innovation hubs; government authorities - when developing a regulatory framework for the implementation of
digital innovations to achieve global sustainable development goals, development of digital infrastructure, and
regulation of investment operations
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Introduction

Much of the current research, publications, and analyt-
ical materials are devoted to the digital transformation
of the global economy, but a number of aspects require
more thorough analysis. In particular, the areas of re-
structuring and modernisation of institutions that en-
sure the digital transformation of the global economy
(regulatory framework for digital production and digital
markets, training of personnel with a high level of digital
competencies), as well as the conditions and factors for
the effective development of digital technologies, and
the creation of an appropriate technical infrastructure,
the formation of which requires both effort and invest-
ment, require theoretical understanding and applied
analysis. Of particular relevance is the consideration of
aspects of the digital transformation of the international
business environment through the prism of achieving
global development goals based on the principles of
sustainability.

Optimisation of digital technologies in the context of
sustainable development of international business is a
key task, as digital transformation increases business ef-
ficiency, reduces emissions and optimises resources. In
2020-2023 saw a significant transformation of the global
economy, with a focus on achieving sustainable devel-
opment goals through digitalisation. International busi-
nesses have been actively adopting digital technologies
to increase competitiveness and sustainable growth, so
digitalisation is covering all aspects of business, contrib-
uting to the creation of new models and innovations. The
number of studies assessing the impact of digitalisation
on economic growth increased in 2019-2023, and the
authors also considered the impact of digital technolo-
gies on various aspects of economic growth, especially
in the context of sustainable growth and development.

The authors of P.Jones & M. Wynn (2021) determined
that the increasing attractiveness of digital technologies
and the growing trend of their use in shaping trends in
sustainable economic development, which is the basis
for further global development of society as a whole.
Their research is based on the inductive method, which is
based on the analysis and evaluation of publicly available
company reports. The result of the researchers’ work was
the formation of six areas of sustainable development.

G. Secundo et al. (2022) noted that the internation-
al business environment has suffered significant losses
from the COVID-19 pandemic, which has led to a signifi-
cant transformation of the model of competitive behav-
iour of corporations. In 2022-2023, companies continue
to face and respond adequately to external stakeholder
pressure. One of the current trends is the focus on em-
ployee health and the environment. As a result, more
and more companies are becoming open and voluntar-
ily commit to providing information on their strategies.

Particularly noteworthy are the studies of such schol-
ars as T. Shtal & K. Pliekhanova (2023), who analysed in
detail the Digital Competitiveness Index, Ukraine’s place

Liutak & Baula n

in the overall index, and assessed the importance of
its components, such as the level of knowledge, tech-
nology and readiness for the future, including sub-fac-
tors, which made it possible to identify the strengths
and weaknesses of Ukraine's digitalisation. Ya. Stol-
yarchuk et al. (2022) emphasised that Ukrainian innova-
tive entrepreneurship is based on key processes for the
innovative development of the global economic system,
based on the use of the principles and trends of such a
phenomenon as Industry 4.0. As a result, the systemic
development of innovative entrepreneurship implies,
on the one hand, the maximum mobilisation and use
of the national scientific and technical potential, in par-
ticular through its further integration into European
innovation networks. I. Kryvyovyazyuk et al. (2019) fo-
cused on the strategy of business environment devel-
opment through strategic decisions made by managers
of transnational companies (TNCs) and affecting the
efficiency of their activities. V.M. Kudryavtsev (2022) in
his research focused on identifying key trends in the
impact of digitalisation on the economic, social and en-
vironmental components as a guarantee of sustainable
and resilient economic growth at all levels.

A separate area of research is devoted to increasing
energy efficiency through the use of digital technologies
to monitor and manage energy consumption in manu-
facturing and other industries aimed at reducing emis-
sions and increasing sustainability, among which the
publications of F.P. Appio et al. (2021) are worth high-
lighting. L. Xu et al. (2023) focused on smart resource
management using the Internet of Things and data an-
alytics to effectively manage resources such as water,
electricity, and raw materials.

F. Ciulli & A. Kolk (2023) proposed a new approach
to ‘augmenting’ the (potential) role of certain new tech-
nologies in addressing specific sustainability challenges.
Their examples illustrate the relevance of this approach
for multinational corporations and for the development
of innovative research areas that expand the existing
understanding of digital globalisation.

Among the modern directions of optimising the
focus of digital technologies in the context of sustain-
able development and activation of the business envi-
ronment are digital logistics and e-commerce, which
are reflected in the research of N.E. Krasnostanova &
T.A. Yakymenko (2023). Another area of research that
represents the focus of digital technologies on the im-
plementation of a sustainable development strategy in
the business environment is the transformation of the
fourth industrial revolution. Industry 4.0 tries to com-
bine the physical aspects of the world of real things
with information prototypes that are being formed as
structural elements of Industry 5.0. The new paradigm
is based on the principles of the official functioning of
Artificial Intelligence both in everyday life of society and
in optimising business flows by global economic entities
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and implementing the Internet of Things. In support of
these theses, R.A. Mouha (2021) noted that the Internet
of Things, on the one hand, is designed to provide both
social and economic benefits for developing countries.
On the other hand, it can focus on the following key ar-
eas: healthcare, environmental management and audit,
environmental management, agriculture, water quality
and availability. These postulates are the basis of the
UN Sustainable Development Goals, which means that
the IoT will serve as a promising tool for achieving them
(United Nations. Ukraine, 2024). In addition, it is worth
noting that there are also challenges associated with
the loT, as potential threats to society and the economy
need to be taken into account and addressed in the con-
text of preventive measures.

All of this requires an in-depth analysis of the digital
and innovative activity of business entities, identification
of trends in the development of the business environ-
ment and substantiation of the impact of independent
factors representing the digitalisation sector on the GDP
of Ukraine and a number of EU countries from the per-
spective of using econometric modelling, which is the
main purpose of this study. This will help to identify the
potential of digitalisation of the economy in the context
of ensuring economic growth through digital tools, as
well as to substantiate the priority vectors of the interna-
tional business environment to achieve global sustaina-
ble development goals.

Materials and Methods

The study used methods of scientific knowledge that
contributed to obtaining objective results and conclu-
sions, including the empirical method, which allowed
collecting relevant data and analysing specific obser-
vations; the theoretical method, which is based on the
analysis and consideration of existing theories, concepts
and models to formulate new hypotheses and identify
areas for further research; the analytical method allowed
breaking down complex problems into smaller parts for
better understanding and revealing the essence of the
digitalisation phenomenon. The synthesis method and
SWOT analysis were also used to determine the impact
of digitalisation on the Sustainable Development Goals,
as well as comparative, quantitative and tabular analysis
methods. A linear equation of dependence of the vector
of the digital and innovation component of internation-
al competitiveness was used to reflect the relationship
between the amount of innovation expenditures and
direct investment in the country’'s economy, which has
the following form:

Y=a X, +aX,+a,X;+a,X,+u. (M
In substantiating the indicators of adequacy of the

multivariate analysis equation, the Fisher's criterion was
calculated using the formula:

R? _n-m-1
Fca]c=1_Rz* m (2)

When using software products for bivariate analysis,
the results are presented in the form of linear, logarith-
mic, polynomial, power, and exponential equations.

The main data used for the analysis were statistical
materials of the State Statistics Service of Ukraine (2019;
2020), in particular, the following indicators were used
to build a multivariate regression equation: the number
of enterprises with access to the Internet, the share of
enterprises using social media in the total number of
enterprises, the share of enterprises purchasing cloud
computing services in the total number of enterprises,
the dynamics of GDP knowledge intensity, the number
of innovatively active industrial enterprises, the share of
enterprises thatin assessing the dynamics of internation-
al rankings, including the World Digital Competitiveness
Ranking, the Global Connectivity Index, the Digital Econ-
omy and Society Index, and the Global Competitiveness
Index, the analytical materials of the International Insti-
tute for Management Development (World Digital Com-
petitiveness Ranking, 2018-2023), GSM Association, Eu-
ropean Commission, World Economic Forum (The Global
Competitiveness Report, 2017-2021)were used as abasis.

The collected and processed statistical data made it
possible to describe the state, structure, and dynamics
of the relevant indicators of digital innovation in Ukraine
and the Visegrad countries, as well as to diagnose the
level of correlation with the factors determining interna-
tional competitiveness.

Results and Discussion

The modernisation of the global economy to ensure its
sustainable development trajectory necessitates the
generation of effective digital technologies based on in-
novative products. The main requirement for the forma-
tion and development of digitalisation processes is their
versatility and inclusiveness.

Efficiently functioning digital technologies have an
impact on the economic, environmental and social de-
velopment of the business environment, namely on in-
stitutional micro-units, national economies at the macro
level, and contribute to the development of global busi-
ness. The formation of digital technologies and the cre-
ation of effective mechanisms for their functioning are
urgent tasks not only in the practical plane, but also in
the fundamental aspect of modern science. Digitalisa-
tion without fundamental changes in modern business
models will intensify environmental threats and make
sustainable development impossible. That is why it is
desirable to promote the development of digital trans-
formations in accordance with approaches based on en-
vironmental restoration and ensuring the goals of global
sustainable development based on the latest technolo-
gies, science and innovation.

The increased use of digital technologies in the in-
ternational business environment is contributing to
the transformation of the nature of global competition,
which is reflected in the blurring of traditional industry
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boundaries and intensification of inter-industry compe-
tition; and the increased expectations of consumers to
receive personalised, high-quality products in a relatively
short period of time. Companies that ignore the current
challenges of digitalisation are losing their international
competitiveness due to the redistribution of value add-
ed in favour of digital companies. Digitalisation of busi-
ness models is leading to the destruction of traditional
industries. The labour market is undergoing a significant
transformation, as more and more people leave their
full-time jobs to work from home or take up temporary
short-term positions as independent contractors. The
importance of the digital transformation of the business
environment is reflected in fundamental changes in in-
vestment processes. The integration of new technologies
can change the nature of international activities of MNCs
and the impact of foreign branches on host countries.

Sustainable development takes place in the context
of accelerating scientific, technological and social pro-
gress. That is why rapid and adequate changes in the in-
stitutional environment in general and the formation of
a sustainable and high-quality international business en-
vironment are necessary. In the report by T.V. Pysaren-
ko (2023), the main results of the state of scientific and
scientific and technical activities were identified based
on the data of the State Statistics Service of Ukraine. The
formation of a productive institutional environment will
guarantee a reduction in transaction costs, and an effec-
tiveinstitutional infrastructure will be provided by various
programmes for the development of the digital society.

The transformations caused by the spread of digital
technologies are changing the rules and norms estab-
lished in the industrial economy. The popularisation of
such digital phenomena as blockchain, social media and
digital platforms necessitates the search for new princi-
ples of interaction in international business. That is why
timely digital technologies create significant opportu-
nities for increasing economic and social efficiency for
the business environment, as well as the foundation for
implementing the principles of the sustainable develop-
ment concept (Official website of Diia, 2021).

The introduction of innovation and information ap-
proaches can provide a higher level of efficiency and
productivity with less resource consumption. However,
some authors argue that “there is a synergy between
Industry 4.0 and sustainable production, considering
the former as a means of developing environmentally
friendly products and processes that will change pro-
duction and consumption patterns” (Kudryavtsev, 2022).

Some researchers note that digitalisation is asso-
ciated with a significant degree of uncertainty, forcing
businesses to introduce organisational changes and
take into account numerous interconnections in their
decision-making processes. A significant number of sci-
entific studies on sustainability and digitalisation point
to the complexity of their combined study. This is due to
the fact that these processes do not necessarily overlap
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and may have different goals: sustainable development
clearly involves the transformation of the industry struc-
ture, while digitalisation is a progressive technological
trend without necessarily being linked to the sustainable
development goals (Kudryavtsev, 2022).

Some researchers note that digitalisation is asso-
ciated with a significant degree of uncertainty, forcing
businesses to introduce organisational changes and
take into account numerous interconnections in their
decision-making processes. A significant number of sci-
entific studies on sustainability and digitalisation point
to the complexity of their combined study. This is due to
the fact that these processes do not necessarily overlap
and may have different goals: sustainable development
clearly involves the transformation of the industry struc-
ture, while digitalisation is a progressive technological
trend without necessarily being linked to the sustainable
development goals (Kudryavtsev, 2022).

At the micro level, i.e. the firm level, the relationship
between digital transformation and sustainability has
been studied by scholars such as A.-M. Gomez-Trujillo
& M.A. Gonzalez-Perez (2021). They focused on the fact
that digital transformation is a driving force in ensuring
sustainability. In order to take into account the signifi-
cant changes brought about by the digital revolution,
it is necessary to expand its digital capabilities and bal-
ance social, economic and environmental impacts. This
trend in research has been deepened by the following
scholars F. Ciulli & A. Kolk (2023), who focused on the
advantages and disadvantages of digitalisation in the
context of its impact on multinational corporations and
taking into account the sustainable development of the
business environment of the identified international
market players.

The results of the research by V. Varriale et al. (2024)
showed that there is a close correlation between the
sustainable development goals and the introduction
of artificial intelligence, geospatial technologies, block-
chain, the Internet of Things, and 3D printing into the
business strategy of enterprises. The authors prove that
the technological choice has a high level of influence
on the implementation of digital technologies aimed at
achieving the SDGs.

As of 2024, the scientific literature is dominated by
opinions on considering digital technologies as a para-
digm shift in production that combines new technolo-
gies designed to maximise productivity with efficient use
of resources (Negroponte, 1995); integration of sustaina-
bility and digitalisation (Bag et al., 2021); and orientation
of industrial evolution towards digitalisation as a means
of ensuring sustainable development (Appio et al., 2021).

The 21%t century is characterised by the internation-
al business environment's focus on the introduction of
digital technologies, which is not accidental, but due to
the growing expectations of consumers, the network
nature of production at the international level, and the
difficult financial and economic situation in the global
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environment. It is advisable to address these issues with
the help of digital technologies, which have proven to be
effective over time. Digital technologies are the basis for
the emergence and implementation of innovative ser-
vices and products. Businesses and citizens are already
interacting in the modern digital world, which is most
convenient for them.

It is worth analysing the state of digitalisation of the
economy in the international dimension. International
organisations such as the United Nations, the Group of
Twenty (G20), the OECD, the European Commission, the
World Bank are actively analysing the development of
the digital economy. The IMD World Digital Competitive-
ness Ranking (2019-2023) is informative. This 2023 rank-
ing classifies 64 countries according to the level of their
perception and use of digital technologies as a factor in
transforming the state’s relations with the population
and business, changes in business models of compa-
nies and society in general. According to the method-
ology, countries are ranked by their digital competitive-
ness based on three groups of factors, which include 3
sub-factors each (51 criteria in total, with a maximum
value of 100.0): the pace of development of scientific po-
tential, availability of financial capital and technological
conditions, quality of the regulatory framework, and the
ability of businesses to adapt to a changing environment.
The values of the World Digital Competitiveness Ranking
2023 (2024) indicated that national digital competitive-
ness is the result of investment in education to provide
the skills required by the modern labour market.

More technologically digital is the GSMA Mobile Con-
nectivity Index (2022), which brings together the mobile
ecosystem to identify needs, develop and implement
innovations that are the basis for creating a favourable
business environment and driving social change. The
GSMA operates in three main areas: Connecting for
Good, Industry Services, and Solutions and Outreach.
The GSMA Mobile Connectivity Index analyses the per-
formance of 170 countries (99% of the world’s popula-
tion) and provides a summary assessment of the key
drivers of mobile internet adoption: infrastructure, ac-
cessibility, consumer readiness, content and services in
the context of their development in terms of market sup-
ply and demand, user experience and growth potential.

The Digital Economy and Society Index (2023), de-
veloped by the European Commission and assessing
only the countries of the European Union, allows to
assess the digital competitiveness of each EU member
state and determine which countries need investment
or measures to improve their digital development. This
index is a composite index that aggregates a set of rel-
evant indicators structured around the dimensions of
connectivity, human capital, internet use, digital integra-
tion and digital public services. This index has been cal-
culated since 2014, and until 2017, DESI scores ranged
from 0 to 1, and since 2018, it has been calculated on
a percentage scale (the higher the value, the better the
country’s performance). Since Ukraine is not a member
of the EU, it is not indexed by this indicator. The expedi-
ency of considering the dynamics of the Digital Economy
and Society Index (2023) is due to the fact that the ob-
jects of this study, in addition to Ukraine, are the coun-
tries of the Visegrad Group that are members of the EU.

A number of other indexes are used in the interna-
tional business environment, which in one way or anoth-
er determine the qualitative and quantitative indicators
of the level of digitalisation of the international business
environment: The Broadband Internet Access Index, the
Digital Intelligence Index, the Cisco Digital Readiness In-
dex, the Ease of Doing Digital Business Index. Methods
for calculating these rankings vary. However, a set of
quantitative sub-indices reflect the level of perception of
digital technologies.

In order to reflect the relationship between the level
of digitalisation of a country's economy and its level of
international competitiveness, it is advisable to assess
the country-specific value of the Global Competitiveness
Index. It is worth noting that the index is formed on the
basis of 12 key indicators, which are calculated for a dif-
ferent number of countries, taking into account current
trends (The Global Competitiveness Report, 2017-2021).

Table 1 shows the values of the ratings reflecting
the level of digital development of countries for Ukraine
and its neighbouring countries that are members of the
Visegrad Group. This choice of countries is based on
the implementation of Ukraine's European integration
course and the experience of these countries to en-
hance these processes.

Table 1. Dynamics of international rankings reflecting the level
of digital development of the Visegrad countries and Ukraine (2017-2023)

Years
Indicator Country
2017 2018 2019 2020 2021 2022 2023
Poland 65.87 68.56 | 73.71 69.23 | 60.94 63.09 66.53 (39 place)
Czech Republic | 70.55 7149 | 71.81 67.46 | 65.22 75.54 79.42 (24 place)
World ranking of digital
competitiveness of Hungary 58.50 57.10 65.47 55.91 55.23 65.25 58.25 (47 place)
countries
Slovakia 59.28 56.54 | 62.62 | 53.26 | 54.20 59.64 58.31 (46 place)
Ukraine 44.00 51.29 55.26 | 48.81 50.07 - -
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Table 2, Continued

Indicator Country Years
2017 2018 | 2019 | 2020 | 2021 2022 2023
Poland 73.63 | 76.48 | 76.55 | 77.73 | 78.71 80.13 -
Czech Republic | 75.05 | 77.21 | 77.74 | 80.68 | 81.33 82.27 -
Global Connectivity Index Hungary 73.53 78.82 78.38 | 80.22 | 80.96 81.66 -
Slovakia 71.60 | 74.85 | 75.64 | 79.24 | 80.06 82.03 -
Ukraine 57.58 | 65.11 | 63.50 | 67.24 | 67.74 65.92 -
Poland 0.43 37.7 40.7 45.0 41.0 40.5 -
Digital Economy and Czech Republic 0.5 453 47.6 50.0 47.4 49.1 -
Society Index Hungary 0.46 40.1 43.2 45.4 41.2 43.8 -
Slovakia 0.46 419 42.9 452 432 43.4 -
Poland 4,59 68.2 68.9 68.8 68.6 68.9 60.48
Czech Republic | 4.77 71.2 70.9 70.9 71.0 71.1 83.48
Global Competitiveness Hungary 433 | 643 | 651 | 653 | 65.1 65.7 59.85
Slovakia 433 66.8 66.8 66.9 66.9 67.2 53.84
Ukraine 411 57.0 57.0 56.8 56.0 54.8 -

Source: based on The Global Competitiveness Report (2017-2021), World Digital Competitiveness Ranking (2018-2024)

According to global statistics, in 2020-2023, Ukraine
will not be able to fully exploit the potential of digital
technologies for the development of the Ukrainian econ-
omy. Compared to its Eastern European neighbours,
Ukraine has the lowest scores in global rankings and
indices. Moreover, even this level was ensured mainly
by the high performance of such rating components as
education and scientific concentration (Semenog, 2020;
Shtal & Pliekhanov, 2023).

The next step was to assess the impact of the dig-
ital and technological component on the international
competitiveness of the selected research objects. To ac-
complish this task, the econometric analysis was used to
determine the dependence function that was the most
correct and described economic growth taking into ac-
count independent factors. The econometric analysis
was based on a study of four global indices reflecting the
level of digital development of countries for 2017-2023,

as shown in Table 1. The use of the Microsoft Office Ex-
cel software allowed to identify indicators characterised
by a high level of correlation.

The linear equation for the dependence of the vector
of the digital and innovation component of international
competitiveness (the sum of innovation costs and direct
investment in the country’s economy) is as follows:

Y=a X, +aX,+a,X;+a,X,+u, (3)

where Y - vector of the innovation and digital compo-
nent of international competitiveness; X, - the vector of
the digital competitiveness index of countries; X, - the
vector of the global connectivity index; X; - the vector of
the digitalisation index of the economy and society; X, -
the vector of the global competitiveness index; u - the
vector of the stochastic component.

The corresponding regression equations for each of
the countries under study are presented in Table 2.

Table 2. Regression equation for the dependence
of the digital innovation component vector on independent variables

Country Equations of the multivariate model
Czech Republic Y=16.82+X +172.011*X,+5.698 +X,+14.39+ X, +12.54
Hungary ¥=18.2598 # X, +0.9254 + X, +3.0289 + X, +6.3581 + X, - 1258.365
Slovakia ¥Y=6.57423+X,+19.374+X,+18.367 X, +0.25849 + X, + 154.301
Poland Y=18.632 %X +28.6957* X, +26.358 x X, +7.1864 * X, - 2.358

Ukraine (X, was not taken into account due
to lack of data for Ukraine)

Y=1.859+X, +487.320 x X, +3.845+ X, +14.801

Source: calculated by the authors

Table 2 shows that the index of digital competi-
tiveness of countries (X,) has the greatest impact due
to its high coefficient. For the Visegrad countries,
along with X, it is worth mentioning X,, which also
has a positive value greater than 1. Based on the

methodology presented in previous studies (Liutak et
al., 2023), the model built is adequate to the statisti-
cal data and is correct for further analysis. A summa-
ry analysis of the multiple correlation coefficients is
presented in Table 3.
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Table 3. Validation of models based on multiple correlation coefficients

Coefficient

Fisher's criterion

Country Mu::tc;zlf(feicc:i(:err:tel(;jlon of determination (R?) Fe = lf—zm * %
Czech Republic 0.84716 0.71768 12.71040
Hungary 0.84582 0.71541 12.56913
Slovakia 0.95487 0.91178 51.67649
Poland 0.88514 0.78347 18.09149
Ukraine 0.79573 0.63319 8.63104

Source: calculated by the authors

The analysis of the table data shows that the models
are adequate due to the fact that the calculated coeffi-
cients correspond to a normal distribution. To deepen
the study, a multifactorial economic and mathematical
model was built. This equation will allow to calculate

the strength of the relationship between independent
indicators of digital and innovative business activity and
the main resulting factor - Ukraine’s GDP. The relevant
initial data collected on the basis of statistical indicators
are presented in Table 4.

Table 4. Empirical data for building a model of the dependence of the resultant indicator on the identified factors
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% X, X, X, X, X, X, X, X,

2013 1522700 39254 20.8 3.7 0.70 1715 16.80 5546.3 37
2014 1586900 40111 23.1 5.2 0.60 1609 16.10 5115.3 42
2015 1988500 40747 25.7 6.8 0.55 824 17.30 11141.3 146
2016 2383200 38825 25.8 7.0 0.48 834 18.90 19829.0 80
2017 2983882 39582 26.1 7.2 0.45 759 16.20 5898.8 265
2018 3558706 43303 29.7 9.8 0.47 777 16.40 8291.3 323
2019 3974564 43785 30.1 10.3 0.43 782 16.58 10185.1 542
2020 4194102 - 2 -4 0.41 809 17.13 8788.2 571
2021 5459574 44508 3 10.2 0.29 784 16.42 9325.4 832
2022 5191028 42785 29.1 9.8 0.33 734 16.08 9158.3 218

Note: '* data collection and calculation for 2020 was not carried out in accordance with the updated approved statistical
methodology, which takes into account the requirements of Commission Regulation (EU) No. 2019/1910 of 07.11.2019 on
the use of ICT and e-commerce; %3 data for 2020, 2021 were not collected and calculated in accordance with the updated
approved statistical methodology, which takes into account the requirements of Commission Regulations (EU) 2019/1910
of 07.11.20719 and 2020/1030 of 15.07.2020 on the use of ICT and e-commerce (frequency of the indicator is once every

two years)

Source: prepared according to State Statistics Service of Ukraine (2019; 2020), Official website of State Statistic Service of

Ukraine (2024)

To accomplish this task, the indicators that indicate

the quantitative and qualitative parameters of the level

of digitalisation of Ukraine’s economy and its innovation
capacity were used (Fig. 1).
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number of enterprises with access to the Internet, units

Quantitative and qualitative parameters of the level
of digitalisation of the Ukrainian economy

share of the number of enterprises using social media in the total number of enterprises, %

share of enterprises that purchase cloud computing services in the total number of
enterprises, %

dynamics of GDP research intensity, %
number of innovatively active industrial enterprises, units
share of enterprises engaged in innovation
innovation expenditures for the purchase of machinery, equipmentand software, UAH million

venture capital investment, USD million (this indicator was chosen because the vast
majority of venture capital investment is related to financing the introduction of artificial

intelligence technologies and increasing the science intensity of production)

Figure 1. Quantitative and qualitative parameters of the level of digitalisation of the Ukrainian economy

Source: developed by the authors

To build the equation of the multivariate model of
the dependent variable GDP (Y) on the independent in-
dicators of the performance of digital business activity in
Ukraine, software products (the Data Analysis package
extension of Microsoft Excel) were used. As a result of
using software products, the equation of multifactorial
dependence of GDP was obtained:

Y=312.5843% X, +8.2174+ X, +43.5877 *
#X,+3214.2859 % X,-379.413 % X, +12.73625 + X, +
+17.356987 + X, + 953.57X,-913321.46. 4

The adequacy and reliability of the obtained model
was checked taking into account the two main coeffi-
cients, namely the correlation coefficient (which corre-
sponds to the value of 0.8773) and the determination
coefficient (0.7697). As can be seen from the equation,
the most significant impact on the resulting indicator is
made by such independent variables as:

number of enterprises with access to the Internet;
dynamics of GDP research intensity (%);
venture capital investment (USD million).

The calculations revealed that the growth of these
indicators will lead to an increase in the level of digitali-
sation and innovation of the Ukrainian economy and, as
a result, GDP growth and economic well-being. In order
to provide more thorough recommendations on how
to use the potential of digitalisation and innovation in
the business environment to increase the country’s GDP
growth rate, it is advisable to assess the significance of
these indicators in more detail. Accordingly, the next
step in the study is to build two-factor regression mod-
els (Table 5). Table 5 shows that the impact of the num-
ber of enterprises with access to the Internet on GDP is
described by a power law equation, while the dynamics
of GDP knowledge intensity and venture capital invest-
ment is described by a polynomial equation.

Table 5. Equation of dependence of GDP impact on digital and innovation factors

Linear equation

\ Logarithmic equation \ Polynomial equation \

Power equation \ Exponential equation

Number of enterprises with access to the Internet

y=125.88462x +
+566447.765
R?=0.23655

y=214412.86560
In(x)- 54877.047
R2=0.43255

y=12.5447x2+

+184.47712x +
+254221.52
R?=0.65578

y=196553.44213*%
XO.27987
R?=0.81774

y=425474.845699

80‘00544X

R?=0.32547

Dynamics of GDP research intensity, %

y=130879.85474x +
+6985144.418
R?=0.42587

y=-8549618.31347
In(x) + 32541376.77381
R?=0.82925

1=6781.06511x2-
-524687.29826x +
+16544883.475
R?=0.83458

y=86654412277.34
470)(—2,93444
R?=0.72441

y=43566877.43318

e-0.04364x

R?=0.70544

Venture capital investment volumes, USD million

y=-3225487.12144x +
+33256321.513
R?=0.85421

y=95432.39326
In(x)- 547784.342
R?=0.68544

y=352144.74451x2 -
-744751.32244x +
+214121.52
R?=0.91244

y=145478.32556

x3-25415

R?=0.82533

y=13457895.12477

e-3,1 2456x

R?=0.74584

Source: calculated and compiled by the authors
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Characterising the values of the coefficients of de-
termination in the models describing the level of influ-
ence of digital innovation factors on GDP, it should be
noted that the largest value is R? = 0.91244, which corre-
sponds to the indicator ‘Venture capital investment’. The
article analyses the conformity of the model described
by the equation based on the Fisher's criterion:

y=6781.06511x2-524687.29826x + 16544883.47557. (5)

The formula for calculating the Fisher's criterion:

F _ (0.83458)?
calc ™ 1_(083458)2 1

01 18361208. (6)

According to the standard sample data, the tabu-
lated value of Fisher's criterion is F_, =5.32. According
to the methodology, the fulfilment of the inequality
Fom > Fia (18.361208 > 5.32) indicates that the model is
adequate with a 95% probability and can be used for
forecasting.

According to the methodology described in previous
studies by O. Liutak et al. (2023) and using the Excel soft-
ware product ‘Data Analysis', the value of the correlation
coefficient - the statistical relationship between two var-
iables, denoted by r[x; y] was calculated, which is 0.8344.
This indicator shows that the relationship between the
relevantindependentfactorand GDPisdirectand strong.

Thus, it is reasonable to conclude that the factor
“Dynamics of GDP science intensity, %" has the most
significant impact on GDP among the indicators under

consideration. The analysis showed that the processes
of digitalisation, innovation and scientific technologisa-
tion have a significant impact on the optimisation of the
activities of entities at all levels of the international busi-
ness environment.

The global environment is actively using and imple-
menting digital technological trends based on the glob-
al digitisation of processes, the use of new materials
and new management systems. Human labour can be
easily replaced by robotics, which reduces the time re-
quired to complete production operations and increas-
es labour productivity. E-commerce is characterised by
better efficiency compared to brick-and-mortar trading.
Automation facilitates the production process, but along
with its benefits, digitalisation also poses challenges for
the international business environment. The spread of
digitalisation is a generator of not only new opportuni-
ties but also significant threats for all segments of the
population. Digital technologies can be disruptive, which
will have a negative impact on productivity, employment
and welfare in the future. These technologies may also
displace workers from the labour market and exacer-
bate disparities in their access and use, leading to a new
digital divide and growing inequality. Technologisation
of production may also lead to an increase in unemploy-
ment, online fraud, and increased requirements for eco-
nomic security for international business entities.

Table 6 provides a SWOT analysis of the impact of
digitalisation on the international business environment
through the prism of achieving the global sustainable
development goals.

Table 6. SWOT analysis of the impact of digitalisation
on the achievement of global sustainable development goals by the international business environment

Strengths

Weaknesses

Widespread use of online services.
Growth of e-commerce and online sales.

business environment.
Access to various economic transactions 24/7.
Expanding access to financial resources.
environment.

resources.

costs.

Increased welfare of the population.

Penetration of digital innovations into all areas of business and social life.

The use of digital economy technologies in the processes of greening the

Elimination of geographical restrictions in the international business
Growth in labour productivity and improvement of the quality of labour
Increased profitability of enterprises by reducing production and sales
Reduced time to bring new economic benefits to the market.

The ability to establish quick feedback from customers.
Improving the quality of international business results.

Declining profits and losses in a number of
industries.
High cost of digital transformation.

Lack of or insufficient skills in using digital products
among international business entities.
Increased unemployment.

Lack of a digital development strategy among
international business entities.
Increased requirements for economic security
among international business entities.
Dependence on technology.

Countries with high levels of poverty.
Insufficient level of trust in digitalisation processes.

Opportunies

Threats

through digital channels.
Regulatory relief for ICT companies.

technologies aimed at energy saving.
Introduction of free access to the Internet.

remote work.

Changes in consumer preferences towards a growing share of purchases

Reducing energy consumption through the introduction of various smart

Reducing the cost of renting premises by transferring employees to

Increase in informal employment, reduction in
the number of jobs, and rise in technological
unemployment.

Low level of digital infrastructure in developing
countries and least developed countries.
Insufficient broadband coverage in developing
countries and least developed countries.

Economic Forum, 2024, Vol. 14, No. 3



Liutak & Baula

Table 6, Continued

Opportunies

Threats

Developing public-private partnerships to implement digital

transformation projects.

Reducing the digital divide between different countries.

Providing a wider range of products.
Emergence of new professions.

Possibility of individualistic satisfaction of consumer needs.

Improved living standards.

Increased adaptability of international business to new market

requirements.

Reducing discrimination by promoting equal opportunities for people

regardless of their gender, religion or age.

Increased likelihood of cyber attacks and
unauthorised access to personal and corporate
data.

Internet fraud.

Technological and operational risks.
Underestimation of new trends and innovation
culture.

Increased likelihood of funds being withdrawn from
the country to hide assets from regulators.
Violation of consumer rights related to the spread
of e-commerce.

Source: prepared according to I. Kryvovyazyuk et al. (2021), N.E. Krasnostanova & T.A. Yakymenko (2023)

Despite the identified threats and weaknesses, the
inevitable development of the digital economy can be
argued. The forms and timing of digitalisation process-
es depend on the capabilities of the country, economy,
industry, and people. Digitalisation implies a strategic
business transformation, when customer preferences
and behaviour change, corporate technology solutions
are defined, and the entire business changes. The de-
clared goals of digital transformation of companies
in the context of ensuring the implementation of the
Sustainable Development Goals range from the in-
troduction of individual digital tools to the creation of
multi-level ecosystems. It is worth noting that they will
largely determine the content, stages, elements of dig-
ital transformation, required investments and project-
ed e-ecosystems, and the portfolio of digital initiatives
(Vakhovych et al., 2021).

The analysed digitalisation experience of the Czech
Republic, Hungary, Slovakia and Poland shows that the
most advanced countries in terms of digitalisation are
developing and funding government programmes for
the research and implementation of blockchain technol-
ogies, which are spreading in many areas of human ac-
tivity, including intellectual property protection, finance,
e-voting, document management, critical infrastructure
protection, etc. This technology has the potential to be
used to store data on loans, property rights and oth-
er important information. In addition, the sources pay
attention to the technologies of interaction between
economic entities, introducing the concept of virtual or
“hybrid worlds” (merging of the real and virtual worlds).
In the virtual world, it is possible to perform a “meaning-
ful” action in the real world through the virtual world.
At the same time, the digital economy is also seen as
an economic activity in which the main factor of produc-
tion is digital data, or an activity related to the creation,
distribution and use of digital technologies and related
economic benefits.

In 2022-2023, the Group began to promote the
paradigmatic principles of Industry 5.0, which is an ex-
panded version of Industry 4.0 with social and environ-
mental aspects. A distinctive feature of Industry 5.0 is
the flexibility of production processes and optimisation

of environmental impact, as well as a focus on future
harmonious development and human centricity through
the prism of economic, technological, environmental
and social development. That is why the new focus of
digital technologies in the context of implementing a
sustainable development strategy for the international
business environment should be based on the principles
of Industry 5.0. The concept of the fifth industrial rev-
olution envisages the need to fully integrate social and
environmental European priorities into innovative sys-
temic technologies in six categories, the key of which, ac-
cording to P.O. Skobelev & S.Yu. Borovik (2017), are hu-
man-machine interaction, bioinformation technologies,
digital twins, artificial intelligence, energy efficiency and
renewable energy technologies. The role of employees
in Industry 5.0 is undergoing major changes. Employees
are no longer seen as a cost to the company, but as an
investment that ensures the company's growth and em-
ployee well-being. Under such conditions, human capital
is more respected and valued. The key premise of Indus-
try 5.0 is that technology serves people and people serve
technology. An important concept of Industry 5.0 is the
formation of an Internet ecosystem.

Conclusions

Thus, digital technologies can play a key role in imple-
menting a sustainable development strategy, ensuring
balanced economic, environmental and social progress.
The study led to the conclusion that the digitalisation of
the international business environment should be in-
clusive (complete and comprehensive) rather than tar-
geted (improving the quality of individual systems and
areas). This will have the greatest positive effect on the
population and the economy. According to the experi-
ence of other countries, an increase in the share of the
digital economy can lead to a 20% increase in GDP over
a five-year period and a return on investment in digital
transformation of up to 500%. However, this result will
only be possible if digital initiatives cover all spheres of
human life and are aligned with global sustainable de-
velopment goals. Therefore, the removal of barriers to
digital transformation should be achieved by combining
the efforts of all levels of the global economy.
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Alongside the development of digital infrastruc-
ture, it is important to prioritise digital transforma-
tion projects in international business. The imple-
mentation of digital projects requires organisational,
managerial, and financial efforts on the part of the
state, businesses, and citizens. Given the scale of
such projects, their technical complexity, the need

technologies on the achievement of sustainable de-
velopment goals for developed and developing coun-
tries, in particular, using economic and mathematical
tools to confirm empirical postulates. In the future,
it is necessary to determine the role of digital tools
in Ukraine's economic growth and competitiveness in
the post-war reconstruction period.

for significant capital investment, and the need for
rapid deployment and coverage of large areas, it is
advisable to introduce innovative and service mod-
els for financing the creation of new and reformat-
ting existing business models. Prospects for further
research will include assessing the impact of digital
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Optimising the focus of digital technologies...

OonTuMisauin pokycy UMPPOBUX TEXHOAOTrIH B KOHTEKCTI peaAisauii crparerii
CTaAOro po3BUTKY Mi)XXHapoaHoro 6isHec-cepeposuwia
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AHoTauifa. AKTVMBHe MNOLWMPEHHSA LMPGPOBUX TeXHONOri GOpMye TeMnu AUVHAMIKU Ta TeHAeHUii po3BUTKY
MiDKHapOZAHOro 6i3Hec-cepefoBuLLA: 3 OAHOrO OOKY, MiABULLYETLCSA FHYUKiCTb 6i3Hec-cdepun, 3 iHWOro 60Ky,
$OpMYIOTLCS HOBI BUKNVKW ANA CTabiNbHOCTI 6i3Hec-cepeAoBMLLE, KOHKYPEHTOCMPOMOXHOCTI TPaguLiiH1X
ranyseii eKOHOMIKM, 30KpemMa eKOHOMIYHOI Ta iHGopmaLinHoi 6e3nekn. MeToro cTaTTi 6yno gocnigkeHHs LndpoBo-
iHHOBALNHOI aKTUBHOCTI bi3Hec-cepefOBMLLA Ha OCHOBI MOPIBHAHHA | MOZENOBAHHSA BMJIMBY He3aleXHUNX
3MIHHUX Ha BaNOBUWIA BHYTPILWHIMA NpoAyKT KpaiH €C Ta YKpaiHn. MeTofon0riYHo 633010, LWo byna BUKOPUCTaHa
nif Yac AOCNIAXEHHS CTaB IHCTPYMeEHTapili EKOHOMIKO-MaTeMaTUYHOro Ta KOPensUiiHoro aHanisy, NopiBHANBHNI,
KiNbKiCHWUIM, TabanyHni aHanis Ta cnmHTes, SWOT-aHani3. Y cTaTTi NpoBeAeHO MOPIBHANbHUY aHasi3 3HaYeHHs
NOKa3HWKIB MIXXHapPOAHWX PerTUHTIB, WO BiAobpaxatroTb piBeHb LMPPOBOro PO3BUTKY KpaiH BullerpaacbKol
rpynu Ta Ykpainu 3a 2017-2023 poku; npoBefeHOo OLiHKY LMdpOoBOI Ta TEXHONOMYHOI CKIaZ0BMX 3arajibHOro
PEATUHTY MiXXHapPOAHOT KOHKYPEHTOCMPOMOXHOCTI YKpaiHu, MonbLyi, Yexii, YropwmHn Ta CrosavumHu. LLingxom
BNKOPUCTAHHSA €KOHOMETPUYHOro aHanisy 6yno obrpyHToBaHO BUMKOPUCTAHHSA NiHIMHOT GYHKLiT 3aneXHOCTI, fka
feTanbHO OMNUCYE AMHAMIKy eKOHOMIYHOro PO3BUTKY; MO6YAOBaHO 6araTopakTOpHYy eKOHOMIKO-MaTeMaTuyHy
MOAEeNb, WO BU3HaYaTUMe CUY 3B'A3KY MK MOKa3HUKaMU LINGPOBO-iHHOBALIHOI akTUBHOCTI Bi3Hecy B YKpaiHi
Ta OCHOBHWM MakKpOeKOHOMIYHMM MoKa3HWKOM - BBIl; nposegeHo SWOT-aHanis snamey uMdpoBisaLil Ha
LOCATHEHHSI MDKHapOAHUM b6i3Hec-cepeloBYLLEM F106a/IbHUX Liifel CTanoro po3sBuUTKy; 06rpyHTOBaHO HanpsamMu
HOBOro ¢GoKycy UMPPOBUX TEXHOOTI B KOHTEKCTI peanilauii ctpaTerii CTaioro po3BUTKY MiXKHapOAHOro 6isHec-
cepegoBuLLa. lpakTnyHe 3Ha4YeHHA pe3ynbTaTiB MOJIAraE B TOMY, LLIO OCHOBHI HAayKOBi MOJIOXEHHSA A0BeAeHO
[0 PIBHA METOANUYHUX PO3POHOK, SKi MOXYTb BYTV BUKOPUCTaHI: cyb'ekTaMu rocnoAaproBaHHsA — Mif Yac Bubopy
AN BUKOPUCTAHHA UMPPOBUX TEXHONOTIN, MiABULLEHHSA BAACHO! KOHKYPEHTOCMPOMOXHOCTI Ha MiDKHapOAHIl
apeHi; cyb'ekTaMn reHepyBaHHA IHHOBALM - Nif Yac po3pobkn LMdpOoBUX IHHOBALA, PO3BUTKY IHHOBALLIHNX
xabiB; opraHamu BAagn - nNig 4Yac po3pobKM HOPMATMBHOI 6a3n LWOAO BNPOBAAXEHHS LUMPPOBUX iHHOBALiN
334109 JOCATHEHHS rnobanbHUX Linen CTanoro po3BUTKY, PO3BUTKY LMPOBOI iHGPaCTPYKTypW, peryntoBaHHSA
iHBECTMLINHMX onepaLiii

KaouoBi caoBa: r106anbHi LAl CTanoro po3BuTky; 6i3Hec-cyb'ekT; LMPPOBO-iHHOBALIIHA aKTUBHICTb;
dipxmntanizauis; IHaycTpia 4.0; IHaycTpia 5.0
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