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The Role of Digitalization in Development of Regional Economic Systems in
the Technoglobalism Context

Abstract

Modern conditions for development of socio-economic systems of any
level cannot be imagined without digitalization. Digital technologies
play an important role in competitiveness of regional economic systems
(RES), improving quality of life of the population. At the same time, the
trend of technoglobalism is increasingly failing at the global level,
opening up new opportunities for development for regions. The purpose
of the article is to substantiate theoretical and methodological principles
of the digitalization role in development of RES in the technoglobalism
context using the systemic approach. In the article, the methodological
approach to assessing the digitalization role in the development of RES
in the technoglobalism context is proposed. This approach involves
calculating the integral development index of RES in the conditions of
technoglobalism by multiplicative convolution, which consists of five
subindices, calculated by nineteen indices and representing a system of
tuples. Calculation of subindices using the weighted geometric mean
taking into account the weights of pairwise numerical comparisons of
the corresponding rows of the matrix. The results of calculations
demonstrated the greatest weight of the digital transformation subindex,
as well as the smallest differentiation by regions in the value of the
digital transformation subindex, which proves the need for further
activation of digitalization at the level of RES.

Keywords: Digitalization, Digital Technologies, Digital
Transformation, Cloud Computing, Artificial Intelligence
Technologies, ERP Software, Social Media, Technoglobalism, Region,
Regional Economic System.

Introduction

As part of current global digitalization, enterprises facemodern
globalization challenges of social development corresponding to post-
industrial progress. Post-industrial social development cannot be
imagined without innovative development, generation and
dissemination of knowledge, development of intellectual and creative
potential and digitalization. Rapid development of information and
communication technologies directly affects economic efficiency of
business, the state, regions, formation of new forms of activity and
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on changes in contextual and conditional combinations.

Lyu Yanwei et al. (2024), Abdallah M.M.et al. (2025),
Gasmi Farid et al. (2024) prove the importance of industrial
structure modernization and technological innovation in
the context of the rapid development of digitalization,
investigate the impact of digital technologies on the energy
problems of the region.Chen Yu et al. (2024), Jin X. et al.
(2024) investigated that the stability of regional economic
structures depends on available natural resources and
digital transformation trends.

Popelo O. et al. (2025), Zhavoronok A. et al. (2024)
analyzed digital business ecosystem and investigated the
role of higher education in development of regions under
the influence of digitalization. Tulchynska S. et al. (2024),
Hrubliak O. et al. (2024) proved significant role of AL
technologies in technoglobalism and investigated their role
in the system of assessing safe business development, and
analyzed using digital currency withinimplementation of
the European Green Deal. Kychko I. et al. (2023), Popelo
O. et al. (2023) analyzed the impact of digitalization on the
labor market balancing and its role in formation of
innovative strategies for enterprise development as a factor
in ensuring economic security.

Tulchynska S. et al. (2023), Shaposhnykov K. et al. (2021)
proved significant impact of digitalization of the national
economy on the logistics sector in conditions of ever-
increasing competition. Gong S. (2025), Shashyna M. et al.
(2021), Tulchynska S. et al. (2021) analyzed the level of
inclusive development of regions, and outlined principles
of ensuring economic security of economic systems within
digitalization.

However, despite the research results considered, it should
be noted that the issue of studying the digitalization impact
on development of RES in the technoglobalism context is
an important that requires further thorough analysis.

Methodology

Regional development is characterized by the asymmetry

of socio-economic development, which can be justified by

objective reasons, while digitalization in the

technoglobalism context can reduce this asymmetry by

expanding opportunities for business and the population to

take active part in social development and attract

management. Therefore, today it is relevant to deepen
research into interrelationships of the development of RES
of different levels with digitalization and technoglobalism,
which are determinants of social development.
Technoglobalism is considered today from several
approaches:

first, as a component of globalization, which is innovative
and informational in nature;

second, as spreading knowledge, innovations, and
technologies between different regions, cross-border
companies, and states;

third, as internationalization of technologies on the global
scale;

fourth, evolutionary stage of society's development.

Technoglobalism manifests itself as a planetary process
that contributes to unification of national innovation and
technological systems through the international
information space. Technoglobalism encompasses both
scientific and innovative sphereand economic, political,
ecological, ideological, social, cultural spheres of life at all
levels of economic systems from the micro level to the
global one.

Literature review

Du Weijian et al. (2025) analyzed how digitalization affects
carbon emissions in different regions. Scientists have
proven that digitalization contributes to low-carbon
growth.Huynh, Da Van et al. (2025) provide suggestions on
the effectiveness of tourist destination websites, the
digitalization process, and reveal the features of using
digital tools of tourist destinations.

Within the framework of the article Ospanov, Zhandoset al.
(2024), strategies for increasing economic efficiency are
proposed by analyzing its essence and evaluating mining
enterprises of the region. The authors have identified five
key areas that affect economic efficiency, namely: digital
technologies, material resources, management, labor
resources and the overall system.

ScientistsJie Y.et al.(2024) argue that digitalization
contributes to reducing economic gap between urban and
rural areas and outline mechanisms of its influence. It is
proven that such mechanisms demonstrate configurational
effects on development of regions, which vary depending
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innovations, due to which competitiveness of regions and

their business entities increases, employment grows, and

the standard of living of the population increases. To assess

the influence of digitalization on RESdevelopment in the

technoglobalism context, the authors propose the

methodological approach based on the following

principles:

- first, systemicity, since RES represent a certain complex

system in which, according to systemicity principles,

interaction of constituent elements gives a greater effect

than the sum of actions of its individual components;

- second, connection, which implies the interconnection

of development of regional economic entities with

digitalization as the stage of post-industrial

development directed totechnoglobalism ;

- third, formalization, which makes it possible to obtain

specific values of certain indices and comprehensive

understanding of the role of digitalization in

RESdevelopment in the technoglobalism context based

on the results of calculations;

- fourth, sufficiency, which essence is that when

substantiating measurement indicators, selection of

evaluation parameters is important, since it is both

sufficient to highlight existing trends in development of

RES due to digitalization, and also sufficiently

extensive to provide the possibility of obtaining reliable

results and operating with certain array of empirical

data, but one that does not overload and complicate

calculations in the methodological approach.

Identification of methodological principles as the basis of

the methodological approach and their observance ensures

validity of further calculations. The methodological

approach is based on the approach of economic and

mathematical modeling, which involves assessment of

components of the integral index (I ), which includes fiveRET

component sub-indices, namely:

- first, the subindex of production and investment activity

of the region I which characterizes the main indicatorsIA,

of regional economic development;

- second, the subindex of budget efficiency of the region

I which makes it possible to assess effectiveness of theBE,

budget policy in development of RES in the

technoglobalism context;

- third, the subindex of human potential development of

the region I which is important for ensuringHP,

generation of knowledge and innovation;

- fourth, the subindex of innovative development of the

region I as a result of scientific and innovative activityID,

in the regions;

- fifth, the subindex of digital transformation of regions

of Ukraine I which makes it possible to determineDT,

relationship and impact of digitalization and

development of RES in the technoglobalism context.

Sub-indices, in turn, are calculated based on the estimated

parameters and have their own structure. The structure of

sub-indices is represented by a system of tuples, namely:

The structure of sub-indices is represented by a system of

tuples, namely:

where is the volume of industrial production sold in theI1

region per person in relation to the average level of

production in the country in the current year;
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and the lowest value belongs to Transcarpathian region (IHP

= 0.252), the differentiation according to this subindex was
3.9 times.

The subindex of innovative development of regions
demonstrates small differentiation between regions,
namely 2.6 times between the leader Dnipropetrovsk ( =IID

0.983) and Rivne regions ( = 0.380).IID

Digital transformation subindex due to calculations makes
it possible to note that the highest value belongs to
Dnipropetrovsk region ( = 0.918), and the lowest toIDT

Odessa region ( = 0.845). At the same time, an importantIDT

point is that it is the digital transformation subindex that

According to the budget efficiency subindex, which is
important for development of RES and competitiveness of
regions in the technoglobalism context, calculations
showed that Zaporizhzhia region had the highest value of
the subindex ( = 0.898), and Donetsk region had theIBE

lowest value ( = 0.118), and the differentiation by theIBE

value of this subindex was 7.62 times.

In the technoglobalism emergence, since generation of
knowledge, development of innovations, transfer of
innovations is not possible without participation of human
capital. The highest value of the human development
subindex belongs to Dnipropetrovsk region ( = 0.984),IHP
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shows the least differentiation of only 1.5 times, which
proves that modern information and digital technologies
can be promoted almost equally in all RES in the
technoglobalism emergence.

According to the proposed methodology for determining
the impact of sub-indices, including the digital
transformation sub-index, it was proposed to determine the
weight (vj) according to formula 5 of each sub-index. The
vectors of relative weights of sub-indices according to the
proposed methodology are given in Table 2.

Fig. 1. Results of calculations of sub-indices

Source: calculated by the authors
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In the regions as Vinnytsia, Zhytomyr, Transcarpathian,
Ternopil, Kherson, Khmelnyts, Cherkasy, Chernivtsi, the
digital transformation subindex is the largest among all
subindexes(Fig. 2).This is also confirmed by calculating
the weights of the subindexes, since in general it is the
digital transformation subindex that has the greatest weight
among the indices included in the calculation.

Figure3 illustrates digital transformation subindex and the
relative weight of this subindex in relation to the integral
index of development of RES in the technoglobalism
context.

Visualization of the digital transformation subindex and the
value of the relative weight of this subindex in the integral
index of development of RES in the technoglobalism
context makes it possible to note that there is no direct
relationship between these two indicators. That is, if the
value of the digital transformation subindex is high in a
region, this does not mean that the weight of this index is
dominant in relation to the integral index.

Fig. 2. Results of calculations of relative weights of sub-indices
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For example, in Transcarpathian region, both the digital
transformation subindex and the value of the relative
weight of this subindex in the integral index of this region
are high. At the same time, in Dnipropetrovsk region, the
value of the digital transformation subindex is high, but the
relative weight of this subindex in the integral index is not
so significant.

0

0.2

0.4 O (Subindex of innovative development of the region, IID)

0

0.2

0.4

0.6
O (Subindex of digital transformation of regions of Ukraine, IDT)

Source: calculated by the authors

Fig. 3. Digital transformation sub-indices and the value of its relative weight in the integral index by region in 2023

Source: constructed by the authors based on the results of calculations
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The next stage of the proposed method is the calculation of the integral index of RESdevelopment in the technoglobalism
context using multiplicative convolution (see formula 6). Calculations of the integral index are presented in Table 3.

the last stage of the rating is 2.2 times. The greatest
differentiation is observed for the production and
investment activity sub-index, namely 176.6 times, the
smallest for the value of the digital transformation sub-
index – 1.5 times.

The scientific novelty lies in development of the
methodological approach to assessing the role of
digitalization in RESdevelopment in the technoglobalism
context, which includes methodological principles of
systematicity, coherence, formalization, and sufficiency
and provides for:

first, calculation of the integral index of development of
RES in the technoglobalism contect using multiplicative
convolution, which consists of five sub-indices (production

In general, according to calculations, determination of the
integral index based on relative weights of the subindices
using the proposed method demonstrates high level of
statistical significance according to the Student's t-test and
the correlation of the obtained arrays of subindices.

Conclusions

Thus, based on the results of the calculations, we can state
the asymmetric development of regions according to the
integral index and its sub-indices.Among the calculated
sub-indices, the digital transformation sub-index has the
highest average value across all regions (IDT = 0.796). In
2023, according to the values of the integral index of
development of RES in the technoglobalism context,
differentiation between the leader and the regions that are at

Table 3. Results of calculations of the integral index of development

of RES in the technoglobalism context, 2023

Regions IRET Region rank

Vinnytsia 0.766 7
Volynsk 0.669 15
Dnipropetrovsk 0.883 2
Donetsk 0.530 23
Zhytomyr 0.593 21
Transcarpathian 0.539 22
Zaporizhzhia 0.834 5
Ivano-Frankivsk 0.636 18
Kiev 0.840 4
Kirovohrad 0.745 9
Luhansk 0.412 25
Lviv 0.808 6
Mykolaiv 0.696 12
Odessa 0.724 10
Poltava 0.865 3
Rivne 0.601 20
Sumy 0.667 16
Ternopil 0.684 14
Kharkiv 0.751 8
Kherson 0.630 19
Khmelnytsk 0.652 17
Cherkasy 0.697 11
Chernivtsi 0.466 24
Chernihiv 0.685 13
Kyiv 0.907 1

Source: calculated by the authors
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and investment activity, budget efficiency, human potential
development, innovative development, digital
transformation), which are calculated using nineteen
indices and represent a system of tuples;

second, determining subindices using the weighted
geometric mean, taking into account the weights of
pairwise numerical comparisons of the corresponding rows
of the matrix;

third, calculating the value of the weight of sub-indices in
the formation of an integral index of RESdevelopment in
the conditions of technoglobalism.

Further scientific research is required on issues related to
development of strategies for RESdevelopmentin the
technoglobalism context, considering the obtained values
of the calculated sub-indices and the integral index of
evelopment of RESin the technoglobalism context, which
will make it possible to activate digital transformation of
regions.
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