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METHODOLOGICAL PRINCIPLES OF ASSESSING THE LEVEL
OF REGIONAL ECONOMIC SYSTEMS’ DIGITALIZATION

The article is devoted to the theoretical and methodological aspects of assessing the level of
digitalization of regional economic systems. The main directions, principles and patterns of digitaliza-
tion of regional economic systems are outlined. The main areas of digital development of the regions
are defined as: implementation of innovative technologies in the management system of urban devel-
opment based on the concept of a smart city; increasing the institutional capacity in the regions re-
garding the implementation of digital development projects; development of IT infrastructure; crea-
tion of digital platforms and industry solutions; open data and others. The existing methods of
assessing the level of digitization are analyzed. A methodology for assessing the level of digitalization
of regional economic systems is proposed.
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Setting objectives. In the early 1980s, the concept of the information socie-
ty of the American sociologist and futurist Alvin Toffler gained popularity, the
main features of which are the dominant role of information and knowledge.
The transformational processes taking place in the world economy during the
last decades are rapidly changing the nature of relations between management
entities. Decentralization and the right of regions to have separate socio-
economic ties gradually reduces the role of the state as a closed economic space.
This contributes to the fact that economic transformations shift from the national
to the regional level, and the role of the state in managing the economy decreas-
es. To assess the effectiveness of the implementation and development of the
level of digitalization of the regional economy, it is necessary to develop practi-
cal methods of its assessment.

Analysis of recent research and publications. The works of such foreign
and Ukrainian scientists as H.Albach, V.V.Apalkova, S.S. Apalkov, O.A. Jusov,
N. Lein, S.V. Melnyk, H. Meffert, T. Mesenburg, N. Negroponte, A. Pinkquart,
R. Reichwald, M. V. Rudenko, L. F. Sokolenko, G. B. Sokolova, D. Tapscot,
I. V. Tokmakova, D. A. Shatokhina and others.
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The following foreign and Ukrainian scientists devoted their scientific
works to the study of the processes of regional development and the impact of
digitalization on them: B. M. Danylyshyn, S. I. Oliferuk, T. V. Pepa, M. Porter,
L. G. Chernyuk, and others.

Highlighting unexplored parts of the general problem. Despite the large
number of studies on the mentioned topic, the issue of assessing the level of dig-
italization of the regional economic space requires further research, systematiza-
tion and analysis.

Purpose. The purpose of this article is to systematize, analyze, and deepen
the theoretical and methodological foundations of assessing the level of digitali-
zation of regional economic systems.

Presenting main material. Digital transformation of regions is one of the
priority goals of the State Strategy for Regional Development for 2021-2027.

The main areas of digital development of the regions are defined as:

- implementation of innovative technologies in the management system of
urban development based on the concept of a smart city;

- increasing the institutional capacity in the regions regarding the imple-
mentation of digital development projects;

- development of IT infrastructure;

- creation of digital platforms and industry solutions;

- open data and others.

The speed of transformations of socio-economic life of regional economic
systems under the influence of information technologies requires qualitatively
new approaches and principles to the assessment of the level and management of
these processes [7-11].

The principles of digitalization of the regional economy are scientifically
based provisions and ideas that form the basis of the process of digitalization of
regional development, ensure its structural and systemic nature, contribute to the
creation of jobs, increased productivity, economic growth rates, and other posi-
tive socio-economic transformations.

In our opinion, the following principles of regional economic systems’ digital-
ization can be distinguished, the observance of which is decisive for the creation
and realization of the advantages provided by digital technologies (Fig. 1):

- the principle of equality means ensuring equal access to digital services, in-
formation and knowledge to every citizen, regardless of their location, social status;

- the principle of usefulness provides for the creation of advantages for citi-
zens in various spheres of everyday life: improving the quality of services provided
in the field of health care and education, creating new jobs, developing entrepre-
neurship, agriculture, transport, protecting the natural environment, helping to
overcome poverty, preventing disasters, guaranteeing public safety, etc.;

- the principle of integration envisages the orientation of the digitization
process towards international, European and regional cooperation with the aim
of integrating Ukraine into the EU, entering the European and world markets;
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- the principle of standardization - the construction of digital systems, plat-
forms and infrastructures that should be used by citizens, businesses and the
state for participation, competition and success in the global economy and on
open markets according to international standards;

- the principle of trust and security provides that information security, cyber
security, protection of personal data, inviolability of personal life and rights of us-
ers of digital technologies, strengthening and protection of trust in cyberspace are
a necessary condition for simultaneous digital development and corresponding
prevention of accompanying risks, their elimination and management;

- the principle of comprehensive state management of the digitization pro-
cess ensures the correction of defects in market mechanisms, overcoming insti-
tutional and legislative barriers, initiation of digital transformation projects at
the national level and attracting relevant investments, stimulating the develop-
ment of digital infrastructures are the main tasks of the state on the way to digit-
ization of the country and its regions;

- the principle of harmony determines the need to cover all spheres of soci-
ety's life with digitalization, uniformly replacing analog methods of achieving
goals with digital ones;

- the principle of purposefulness provides that the implementation of each
project of digitization of the regional economic space should have a goal, the
achievement of which will positively affect social and economic life;

- the principle of continuity means that the management of the process of
digitization of regional economic systems is not a permanent phenomenon, but
must constantly develop and adapt to changes in the environment in which the
organization exists;

- the principle of synergy implies that the digitalization of the regional eco-
nomic space should take place on the basis of ensuring compliance with the law of
synergy, i.e. creating conditions so that the result obtained by joint efforts is greater
than the sum of the results that could be obtained by different parts of the system;

- the principle of the scientific approach determines the need to use scien-
tific techniques in the implementation of digitization processes;

- the principle of creating a legal system emphasizes the need for the de-
velopment of the state legal framework for regulating the process of building the
digital economy. Issues of the development of digital technologies should be
presented in state programs, especially those related to public services, small
and medium-sized enterprises, the consumer market, health care, education, the
creation of information and analytical systems for their support, etc.;

- the principle of modernization of the public administration system means
the need to modernize the public administration system as a response to the
technological challenge and competition that is intensifying within the frame-
work of the digital economy, and the development of human capital must neces-
sarily include the training of people who possess the competencies necessary in
the digital economy and development of digital society;
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- the principle of individualization - implies the need to take into account
the peculiarities of the state of individual components that go through the pro-
cess of digital transformation, and to adjust the digitalization process in accord-
ance with the needs of the components [1].
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Fig. 1. Principles of regional economic systems’ digitalization

Source: systematized by the authors

To achieve the goals of the regional economic systems’ digitization, this
process must be subject to certain laws. In our opinion, the regularities of the
development of digitalization of regional economic systems are the objectively
existing, constant cause-and-effect relationship between economic spheres and
phenomena in the regional economic space. Among the main patterns of region-
al economic systems’ digitalization, in our opinion, it is necessary to highlight
the following (Fig. 2):

- the regularity of planning and controllability of the digitization process is
based on the theoretical principles of development planning as a synthesis of
state administration, indicative planning and economic forecasting;
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- the consistency of the development of the digitalization process with the
requirements of national economic security. The level of economic security of
the state depends on the level of provision of its own needs in mineral raw mate-
rials and energy resources; sectoral and production structure of economic com-
plexes; completeness of production technological cycles; integration into the
global economic space;

- the regularity of the harmonious development of digitalization of regions
implies uniform development and effective management of the digitalization
process to achieve a competitive level of regional development. The regularity
of the harmonious development of digitalization can be defined as the coordi-
nated distribution of all elements throughout the country with the aim of ensur-
ing the effective development of digitalization and improving the socio-
economic life of society. Harmony should be aimed at economic efficiency and
economic expediency;

- the regularity of taking into account the peculiarities of the level of re-
gional development is based on the fact that the socio-economic development of
regions, the level of infrastructure development, the level of income of the popu-
lation, etc. is heterogeneous, which affects the digitalization process, its goals
and objectives in different regions;

- the pattern of proportional development of regional economic systems
follows from the economic law of concentration of production. The implementa-
tion of this regularity contributes to the uniform development of the digitaliza-
tion process of regional economic systems. Taking into account the regularity of
the proportional development of digitalization of regions contributes to the actu-
al leveling of socio-economic development of regions, and also has a significant
impact on the formation of territorial proportions characterizing the spatial struc-
ture of the economic complex, socio-economic relations between different re-
gions of the country;

- the regularity of the humanistic orientation of digitalization of regional
economic systems stems from the need for general socialization of the economic
system, since it is the all-round development of man and the satisfaction of his
needs that is the goal of digitalization of economic development. It is imple-
mented by taking into account the interests of the population in relation to indi-
vidual digitalization programs of the territory, prioritizing the solution of social
problems and realizing the right of all citizens to freely use the advantages that
digitalization provides;

- the regularity of the integrity of the regional socio-economic system con-
sists in the organic unity of the natural, economic and social spheres, which are
combined under the influence of certain patterns, factors and prerequisites. As a
result, each region is unique. Therefore, even the most successful model of digit-
ization in one region cannot be mechanically transferred to another, neglecting
its specificities. Each region should be defined as an independent object of so-
cio-economic management while preserving the system of centralized and re-
gional elements;
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- the regularity of interregional integration involves the process of conver-
gence and interpenetration of regional socio-economic systems in order to de-
velop digitization processes, by establishing permanent purposeful relations be-
tween them for effective and dynamic functioning and development;

- the regularity of digitalization of regional economic systems, taking into
account the processes of globalization and European integration. The phenom-
ena of globalization and European integration of socio-economic processes cov-
er almost all spheres of society. Globalization processes led to objective efforts
to make the most complete use of regional digitalization prerequisites to maxim-
ize the economic effect and increase the competitiveness of regional production.
In this case, the globalization of socio-economic processes is understood as a
trend of ever-increasing mutual integration of territorial production and econom-
ic systems into a single global reproductive-economic and market-informational
space. Globalization of development is accompanied by appropriate coordina-
tion of financial-economic, socio-economic, socio-political, military-political
and other measures at the national and international levels [2, p. 233-235].

THE MAIN PATTERNS OF REGIONAL ECONOMIC
SYSTEMS’ DIGITIZATION

regularity of planning and controllability of the digitization process

the consistency of the development of the digitalization process with the requirements of national
economic security

the regularity of harmonious development of digitalization of regions

the regularity of taking into account the peculiarities of the level of regional development

regularity of proportional development of regional economic systems

the regularity of the integrity of the regional socio-economic system

the regularity of the humanistic orientation of digitalization of regional economic systems

regularity of interregional integration

the regularity of digitalization of regional economic systems, taking into account the processes of
globalization and European integration

Fig. 2. The main patterns of regional economic systems’ digitization
Source: systematized by the authors
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The search and application of innovative approaches to regional develop-
ment is a requirement of time, a condition for rational use of available resources
at the local level, optimal use of the potential of the domestic market, intensive
accumulation and use of intellectual capital, activation of entrepreneurial and
public initiatives for effective management. Taking into account the discussed
patterns of digitization of regional economic systems in the context of modern
state regional policy will contribute to unlocking the processes of socio-
economic growth at the regional level - the basis for achieving dynamic, bal-
anced development of regions and increasing the level of population welfare.

To assess the level of digitalization of regional economic systems, it is nec-
essary to develop an assessment methodology.

The International Telecommunication Union defines the index of develop-
ment of information and communication technologies (IDI) as a unique bench-
mark of the level of ICT development in the countries of the world. This index
brings together eleven indicators of ICT access, use and skills, capturing key as-
pects of ICT development in a single dimension that allows cross-country com-
parisons. The 2016 IDI, which covers 175 economies worldwide and compares
with the 2015 IDI, highlights both progress and persistent disparities in the
global information society.

Voskoboyeva O.V. and Romaschenko O.S. emphasize the importance of
analyzing the Digitization Index (DI - Digitization index), which is "calculated
as the average weighted sum of three sub-indices: infrastructure development,
online spending, user activity" [3, pp. 56-61].

Kovtonyuk K.V. notes that "despite the variety of methods for calculating
international indices that characterize the degree of ICT development in the
countries of the world, leading countries have been identified that do not signifi-
cantly change their positions within the group. Such a course of events confirms
the transformational shifts in the national economies of the leading countries,
which are carried out, including on the basis of ICT. Today, the international
economy continues to move towards the digital future at different rates, since
the activation of the involvement of national economies in the process of for-
mation and development of the digital economy will ensure not only digital
leadership, but also further economic growth" [4, pp. 29-33].

Pizhuk O.l. notes that "several internationally recognized indices are used,
determined by various methods by companies, namely: the ICT Development
Index calculated by the International Telecommunication Union, the Internet
Development Index in the world (The Web Index); Index of network readiness -
by the World Economic Forum" [5, p. 81]. However, the indexes specified by
the author are not limited to the assessment of the level of digital transformation.
Every year, the number of indexes increases, and their components also change.

According to Skoryk O.0. and Ryabokon N.P., "the approach based on the
application of a comparative analysis of the set of existing indicator models ap-
pears to be the most rational, determining the best one (according to the selected
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criteria) and refining it in order to take into account the peculiarities of the devel-
opment of the digital economy in Ukraine as much as possible. In international
practice, composite ICT indices (e-indices) are used as an integrated characteristic
of the level of development of the digital society or its structural elements, built
on the basis of sets of ICT indicators, while the specified set of indicators and the
method of constructing the index largely depend on the selected priorities. World
practice today includes more than twenty international e-indices" [6].

Therefore, the basis of the Digitization Index (DI - Digitization index) is
the calculation of the activity of the population, companies, and state institutions
regarding the use of digital technologies.

The methodology proposed by the authors for determining the level of region-
al economic systems’ digitalization provides for the following algorithm (Fig. 3):

- formation of a system of indicators characterizing the level of regional
economic systems’ digitalization;

- determining the levels of development of the regions according to such
indicators as: the level of network availability, the level of employment of the
population in the field of ICT and the level of consumer activity;

- selection of criteria for grouping regions according to the level of regional
economic systems’ digitalization;

- determination of regional characteristics according to the level of regional
economic systems’ digitalization;

- analysis of complex indicators of regional economic systems’ digitaliza-
tion, identification of causes of deviations and identification of the most im-
portant problems of each region.

[ 1
Stage 1 Formation of a system of indicators characterizing the level of digitization of re-
g gional economic systems
e — ) ) __ p\
Determining the levels of development of the regions according to such indicators
Stage 2 as: the level of network availability, the level of employment of the population in
the field of ICT and the level of consumer activity
N J
Stage 3 Selection of criteria for grouping regions according to the level of digitalization of
g regional economic systems
Stage 4 Determination of regional characteristics according to the level of digitalization of
g regional economic systems
~_~ 4 . . o . . 2
Analysis of complex indicators of digitalization of regional economic systems,
Stage 5 identification of causes of deviations and identification of the most important prob-
lems of each region
N J
Fig. 3. Algorithm for determining the level of regional economic systems’
digitalization

Source: suggested by the authors.
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We propose to determine the complex index of regional economic systems’
digitalization (Ip) using partial indices, namely: the infrastructure readiness in-
dex (liy), the population employment index in the field of ICT (l¢) and the index
of consumer activity of Internet services (lca).

The formula for calculating the complex index of regional economic sys-
tems’ digitization will have the form (1)

ID» =3 IIrj 'Iej 'Icaj ' (1)

The index of infrastructure readiness (li;) in the region characterizes the
share of households that have access to Internet services at home.
The index for the indicator of infrastructure readiness is calculated accord-
ing to formula (2):
, _ R 2
— 2
N t-1
IR;

where I;;j—the index of the indicator of infrastructure readiness in the j-th region
for the specified period;
IR;' — is the share of households that have access to Internet services at
home in the j-th region for a certain year;
IR;** — the share of households that have access to Internet services at
home in the j-th region for the previous year.
The employment index of the population in the field of ICT (L) in the region
is determined based on the share of the population employed in the field of ICT.
The index for the indicator of the share of the employed population in the
field of ICT is calculated according to formula (3):
E)
l, ===, 3
T E 3)

where l.j— population employment index in the field of ICT in the j-th region
for the specified period;

E; ' the share of the employed population in the field of ICT in the j-th re-
gion for a certain year;

E;*! — is the share of the employed population in the field of ICT in the j-th
region for the previous year.

The index of consumer activity of Internet services (L.,) in the region char-
acterizes the frequency of use of Internet services. For calculations, we use the
indicator of the share of households that used Internet services at least once a
week (in % of the population that reported using Internet services).

The index for the indicator of consumer activity of Internet services in the
region is calculated according to formula (4):
| CA @
[or:1 -1
J CA: 1
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where 1., j— the index of consumer activity of Internet services in the j-th region
for the specified period;

CA, ' — the share of households that used Internet services at least once a
week in the j-th region for a certain year;

CA; " — the share of households that used Internet services at least once a
week in the j-th region for the previous year.

Therefore, the final formula for calculating the complex index of regional
economic systems’ digitalization will have the form (5):

L. IR, Ej CA | 5)
IR EST CAT

The proposed indices for assessing the level of regional economic systems’
digitization are based on available statistical data. The development of qualita-
tively different methods of assessing the level of regional economic systems’
digitization must be ensured by the availability of official statistical data.

Conclusion. The digital transformation of regional economic systems is the
basis of successful social and economic development of society. The speed of
transformations of regional economic systems under the influence of infor-
mation technologies requires qualitatively new approaches, laws and principles
to the assessment of the level and management of this process. The lack of a
single definition of the method of assessing the level of digitalization of regional
economic systems causes the emergence of a number of different approaches
both among Ukrainian and foreign scientists.

The scientific novelty of the study consists in the systematization of laws
and principles, as well as the development of a methodology for determining the
level of regional economic systems’ digitalization.

Prospects for further research consist in the study of modern trends in regions’
digitalization, the calculation of comprehensive indices regional economic systems’
digitalization and grouping of Ukraine’s regions by the level of digitization.
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METOJOJOTTYHI 3ACAJIM OLIHKU PIBHS IU®POBI3ALIII
PETTOHAJIBHUX EKOHOMIYHUX CUCTEM

Cmamms npucesuena meopemuyHumM ma MemoOooN02IUHUM ACNeKmam OYiHKU pieHs yupposi-
3ayii pecionanvHux ekoHomiuHux cucmem. OKpeciieno OCHOBHI HANPAMU, NPUHYURY Md 3aKOHOMIPHO-
cmi yugposiszayii pecionanoHux exonomiunux cucmem. OCHOGHUMU HANPAMAMY YUPPOBO2O PO3GUMKY
Pe2ioni6 GU3HAYUEHO. BNPOBAONCEHHS THHOBAYIUHUX MEXHONO02IL )y cucmemi YRPAeinHi PO3GUMKOM
Micm Ha 3acadax KoHyenyii cmapm-cimi; niOGUUWeHHs THCMUMYYIUHOI CNPOMOXCHOCMI 8 pe2ioHax
OO0 BNPOBAOICEHHS NPOEKMIE YUPPOB02O PO36UMKY, po3bydosa IT- inppacmpykmypu; cmeopens
yughposux nramgpopm ma eanyszesux piviensv, iOKpumi Oani ma iHule.

Ipoananizoeano icHylowi memoou OyiHKU PieHs yu@dposizayii. 3anponoHo8ano Memoouxy OYiHKU
PisHs yugposizayii pecioHANbHUX eKOHOMIYHUX cucmeM. ABMOPCbKa MemoouKa UHAYEHHsL Pi6Hs YUppo-
i3ayii’ pecioHaNbHUX eKOHOMIYHUX cucmeM nepeodaiac HACMynHuul anecopumm. QOpMy6aHHs cucmemu
IHOUKamopis, SKi Xapakmepusyroms pigeHb Yupposizayii pecioHanbHUX eKOHOMIYHUX CUCTHEM, BUSHAYEHHS]
PI6HI6 PO36UMKY PECIOHIE 34 MAKUMU NOKAZHUKAMU, SIK. SIK DIGEHb MepPeXceoi 00CmMyNHOCI, Pi6eHb 3l
Hamocmi nacenenna y cehepi IKT ma pieens cnodcusuoi akmueHOCi; GUSHAUEHHS. eKCNEPMHUM ULTIAXOM
6a206Ux Koepiyienmis Ot KONHCHOL epynu iIHOUKAmMopie ma PO3pPaxyHoK [HMESPAIbHUX NOKA3HUKIE DIGHS.
PO36UMKY, PAHICYBAHHS Pe2ionis, GUOLIeHHs Kpumepiia 015 Kiacugixayii ma epynyeanHs pe2iotis 3a pis-
HeM Yupposizayii pecionantbHUX eKOHOMIYHUX CUCTNEM, BUSHAYECHHS PECIOHAIbHUX XAPAKMEPUCMUK 34 PI6-
HeM Yyuposizayii pecioHANbHUX eKOHOMIYHUX CUCTEeM, aHAI3 THMeSpatbHUX Yuhposizayii pecionantbrux
EKOHOMIYHUX CUCIEM, BUSIGIIEHHSL NPUYUH GIOXUIEHb MA GUOKDEMLEHHS, HATIBANCTUGIUIUX NPOOIEM KOICHO-
20 pe2ioHy; 8UOLIeHHs NPOOIEMHUX Pe2iOHI8 Ma PO3POOKA MEXAHIZMIE CIMUMYTIOBAHHS IXHbO2O PO3GUMK).

Y ecmammi 0osedeno, wo nowyx i 3acmocysants iHHO8AYIIHO-IHGOPMAYItHUX Ni0X00i8 00 pe-
CIOHANILHO20 PO36UMKY — GUMO2A 4ACy, YMOEA PAYIOHATLHO20 UKOPUCTNAHHS HAABHUX HA MICYE8OMY
pieni pecypcis, OnmuManibHo20 3A0IHH NOMEHYIATy SHYMPIUHbO20 PUHKY, [HMEHCUBHO20 HAKONU-
YeHHsL Ul BUKOPUCTANHA THMENEKMYANbHO20 Kanimany, akmueizayii iniyiamue nionpuemuuymea ma
2POMAOCLKOCHE U000 eheKMUBHO20 BeOCHH Sl 20CHOOAPIOGAHHSL.

Knwuogi cnosa: yupposizayis, pecioHanbHa eKOHOMIKA, PeiOHANbHA eKOHOMIYHA cucmema,
yughposa exonomixa.
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