SkoHomuka Haykn. 2025. T. 1 1. N° 1
Economics of Science. 2025. Vol. 11. \° 1

SCIENTIFIC AND TECHNOLOGICAL PROGRESS
AND ITS IMPACT ON ECONOMIC SECTORS, ECONOMIC GROWTH,

AND INNIOVATIVE DEVELOPMENT

REVIEW
JEL: RT1; M15; R13.

Levels of Digital Maturity
of Regional Governance

E.V. Popov
Ural Institute of Management, Russian Presidential Academy of National Economy and Public Administration,
https://ror.org/04xnm%a92, Yekaterinburg, Russian Federation; e-mail: epopov@mail.ru

Abstract. Presidential Decree of the Russian Federation No. 1014 identifies “the digital maturity of public

and municipal administration” as a key performance indicator for the highest officials of the Russian regions.

A unified assessment of governance digital maturity is particularly important at the regional level. The aim

of this study is to develop a framework for the levels of digital maturity of regional authorities. The research
employs methods of systemic logical analysis and a structural-functional approach to examine regional
management feams and the functions of regional officials. The information base comprises articles indexed

in the international database ScienceDirect and the Russian academic electronic library eLIBRARY, retrieved
using the search query “levels of digital maturity of regional authorities.” As a result, the author has proposed
a typology of six levels of digital maturity for regional governance: absence of digital technologies; their
existence; application; functional use; substitution of managerial functions by digital technologies; and
autonomous regional governance without human participation. The article demonstrates the feasibility of
objective analysis through assessing the share of managerial decisions made based on digital technologies. It
analyses the evolving role of regional leaders in decision-making as digital technologies are introduced = from
making decisions without considering digitalization to the leader becoming an architect of digital processes and
technologies. Furthermore, the article shows that these maturity levels can be determined using the method of
transactional tomography. The findings contribute to the theory of assessing digitalization processes in territorial
governing bodies.

Keywords: digital maturity, regional authorities, transactional tomography, digitalization of governance, maturity
levels, managerial decisions, digital technologies

Funding: This study was supported by the grant from the Russian Science Foundation and the Government of
Sverdlovsk Region, No. 24-18-20036, https://rscf.ru/project/24—18-20036/.

For citation: Popov, E.V. (2025). Levels of digital maturity of regional governance. Economics of Science, 11(1),
10-22

HAYYHO-TEXHVNYECKWIN NPOrPECC 1N Ero BrNmAHME HA OTPACTI
IKOHOMVIKU, SKOHOMWMYHECKV POCT VIHHOBALVIOHHOE PA3BUTVIE

OB30OPHAS CTATbY
YOK: 351.711
JEL: RT1; M15; R13.

YpoBHU uncbpoBom 3pernocTtu
pervoHanbHoOM BriacTim

E.B. NMonos

Ypanbckuit UHCTUTYT ynpasnenus, Poccuiickas akapemus HOpOAHOTO XO39MCTBA M FOCYAAPCTBEHHOM Cyx6bl npu
Mpeaunente Poceuiickon Penepaumu, hitps://ror.org/04xnm%a?2, Exatepmnbypr, Poceuiickas Penepaums;
e-mail: epopov@mail.ru

10 © Popov E.V., 2025




SkoHomuka Haykn. 2025. T. 1 1. N\¢
11.N\°

1
Economics of Science. 2025. Vol. 1

11(1), 10-22.

Introduction

recent Presidential Decree of the Rus-

sian Federation has identified “the digi-

tal maturity of public and municipal
administration” as a crucial performance in-
dicator for the highest officials of the Russian
regions'. In the context of active integration of
digital technologies into managerial decision-
making processes, this approach is highly rel-
evant and in demand both theoretically and
practically. A unified assessment of gover-
nance digital maturity is especially important
at the regional level, given the wide variety of
internal and external conditions for develop-
ment across Russian territories.

Digital maturity is generally understood as
the readiness of public authorities to imple-
ment advanced technologies in governance
activities, and its assessment is usually based
on indices measuring the growth of digital in-
teractions. However, this approach does not

Presidential Decree of the Russian Federation of November
28, 2024, No. 1014 «On Evaluating the Performance of the
Highest Officials of the Constituent Entities of the Russian Fed-
eration and the Activities of Executive Bodies of the Constituent
Entities of the Russian Federation». https://mvd.consultant.ru/
documents/1058708 (accessed January 20, 2025).

Annotaums. Ykas [pesugeHta Poccun No 1014 onpenenvn ogHum m3 BaXHEMLIMX nOKa3aTeNnen 3pdekTMBHOCTH
AEATENbHOCTH BICLUMX AOSKHOCTHBIX NUL, cybbektos Poccuickoin Pepepaumn «umdposyio 3penocts
rOCYLAPCTBEHHOTO M MYHWULMNANBLHOTO ynpasneHusy. OCoBEHHO BAXHbLIM YHUPULMPOBAHHAS OLEHKA UunppoBOM
3PENOCTM YNPABNEHUS NMPEACTOBMSETCS HO YPOBHE OPraHOB PerMoHanbHoM Bnactu. Llensio nccneposaHus

aBnseTcs paspaboTka ypoBHEN LMpPOBOM 3PENOCTH PEMMOHANBHOM BNACTU. B kayectse MeTOAOB MCCNERoBAHMS
GbITU MPUMEHEHBI METOL, CHCTEMHOTO FOTMYECKOrO QHANMM3A U CTPYKTYPHO-PYHKLMOHAMBHBIA MOAXOA K AHAM3Y
PErVOHANbHBIX KOMAHA YNPOBNEHUs 1 GyHKLMA pervoHansHbix ynpasneHues. MudbopmaunorHyio 6a3y MccnenosaHus
COCTABMAM CTATbM, NMPOMHAEKCMPOBAHHBIE B MEXAYHAPOAHOM 6ase naHHbix Science Direct n poccuitckol Hay4HOM
anekTpoHHoM 6ubnuoteke elIBRARY, HalneHHbIE C MCMOMb30BAHWMEM MOMCKOBOTO 06PA3A «yPOBHU LdbPOBOH
3PENOCTM PErMOHANBbHOM BNACTU». B pesynbrate nposeseHHOro MccnepnoBaHms paspaboTaHa TUMONOMHS WeCTy
YPOBHEN LMPPOBOI 3PENOCTU OPTAHOB PErMOHANBHOM BIACTH: OTCYTCTBME, CYLLECTBOBAHME, MPUMEHEHHE,
MCMOMb30BAHME LMPPOBLIX TEXHONOMMM, 3OMELLEHUE YNPABNEHYECKUX DYHKLMIA LUPPOBBIMUA TEXHOMOTMSIMM,
OBTOHOMHOCTb YNPABEHNs PErMOHOM 6e3 y4acTus yenoseka. [1oka3aHa BO3MOXHOCTb OGBEKTUBHOIO AHANM3A
UMPPOBOM 3PENOCTU MO OUEHKE AOMM MPUHUMAEMBIX YNPABIEHYECKHUX PELLEHWI HO OCHOBE LMPPOBLIX TEXHOMOTMUHA.
MpOaHANM3MPOBAHO M3MEHEHUE PONM PYKOBOZMTENEN PEMMOHA B MPOLECCE MPUHSTUS YNPABIEHYECKMX PELLEHMI
MyTEM BHEAPEHUS LMGPOBLIX TEXHOMOMMM OT MPUHATUSA PELUEHUI 6e3 yyeTa uMppPOBU3ALMM [O CTAHOBIEHMS
QPXMTEKTOPOM LMBPOBLIX MPOLECCOB M TEXHONOTMI. [1oKa3aHo, YTO onpeaeneHne ypoBHENR LMGPOBON 3PENOCTH
OPraHOB PEMMOHANBHOTO YNPUBNEHMS MOXET ObiTb MPOBEAEHO METOLOM TPAHCAKUMOHHOM Tomorpaduu. Pesynbratsl
MCCNEnOoBAHMS PA3BMBAIOT TEOPUIO OLEHKM MPOLECCOB LMbPOBU3ALMM OPTAHOB YNPABNEHMS TEPPUTOPUIMM.

Kniouessie cnoBa: umdpoBas 3penoctb, PErMOHANbHAS BIACTb, TPAHCAKUMOHHAS TOMOrpadus, uudbposmaaums
YMPABIEHHs, YPOBHU 3PENOCTH, YNPABIEHYECKME PELLEHMS, LMPOBLIE TEXHONOMM

Dunancnposaumne: Viccnenosarme BHINMOMHEHO 30 cyeT rpaHTa Poccuiickoro HayyHoro ¢oHpa u MNpasutenscrea

Csepanosckoit obnactn No 24-18-20036, https://rscf.ru/project/24-18-20036/
Jna untmposanms: Monos, E.B. (2025). YposHu undbpoBoi 3penoctu perioHanbHoM BNaCTU. SKOHOMMKA HayKH,

enable forecasting the development of digita-
lization processes based on an understanding
of the evolutionary stages of regional gover-
nance.

Assessing the digital maturity of the man-
agerial process requires differentiating the
stages of intfroducing digital technologies into
decision-making. Consequently, a key prob-
lem is identifying the distinct levels of digital
maturity of regional governance.

An analysis of Russian and international ac-
ademic literature reveals that the staged na-
ture of digitalization in managerial decision-
making remains understudied. At the time of
this research, only 253 articles on the topic
were indexed in the ScienceDirect interna-
tional database and 11 in the Russian ell-
BRARY database. Moreover, these works do
not specify the stages of digitalization within
the managerial processes of territorial govern-
ing bodies.

The aim of this study is to develop a
framework for the levels of digital maturity
of regional governance. Achieving this goal
involves defining the concept of the “digital
maturity of regional governance,” formulating
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the research problem, developing a typology
of maturity levels, and discussing methods for
their analysis.

Current Theoretical
Approaches to the Analysis
of Regional Governance

Current theoretical approaches to the
analysis of regional governance rest on the
ecosystem analysis method for territories. The
economic ecosystem of a territory is under-
stood as a unified whole that brings together
all stakeholdersinterested in the development
of that territory. Stakeholders in a territorial
economic ecosystem include municipalities,
civil society, business, educational institutions,
mass media, and other organizations.

Ecosystem analysis has become particu-
larly relevant with the introduction of digital
platforms. Data integration and transmission
platforms play a decisive role in digitalizing
various sectors of regional economies. In
complex regional ecosystems involving many
stakeholders, such data connectivity and trans-
mission platforms are becoming increasingly
convergent. This convergence strengthens
digitalization and helps create shared local
information between the core of the territorial
economic ecosystem (the public authorities)
and its stakeholders (Ahokangas et al., 2021).

A distinctive feature of platform architec-
ture consists in its modular and interdepen-
dent system of core and complementary com-
ponents, bound together by design rules and
an overarching value proposition. This trans-
forms platform ecosystems into an indepen-
dent organizational form that possesses nei-
ther the hierarchical instruments of a single
organization nor the largely uncoordinated
decision-making process based on the free
choice of participants. Successful platform
ecosystems require coordination among mul-
tiple participants with possible conflicts of in-
terest (Kretschmer et al., 2020).

The introduction of digital technologies rep-
resents a pivotal stage in the development of
“smart territory” initiatives, as local authorities
increasingly seek to leverage advanced solu-
tions to enhance public services and residents’

12

quality of life. For an economic ecosystem to
function successfully, it requires a unified goal,
effective internal communication, low entry
barriers, seamless information exchange, and
broad cooperation among its participants (So-
rokina, Yrjonkoski, & Seppanen, 2024). Con-
currently, a key task of public administration
in Russia is ensuring technological sovereignty.
This necessitates planning and implementing
policies for technological renewal across eco-
nomic sectors, grounded in a realistic assess-
ment of current technological development

levels (Sukharev, 2024aq).

The Impact of Digitalization
on the Development
of Governance Processes

Digitalization impacts the development of
governance processes primarily by enhanc-
ing data processing capacity, accelerating
information transmission, and fostering envi-
ronments for collaborative creation (Kochet-
kov et al., 2019). The integration of massive
data volumes and the Internet of Things with
other programs and equipment is essential
for realizing the “smart territory” concept
(Chang, Kadry & Krishnamoorthy, 2020).
Concurrently, significant advancements in
augmented and virtual reality technologies
are revolutionizing the cultural and creative
sectors (Restas et al., 2024). Furthermore,
digital technologies within the information
domain greatly support accurate managerial
decision-making during natural disasters and
emergency situations (Fischer-Presler, Bonar-
etti & Bunker, 2024).

Although the level of existing digital ser-
vices can sometimes hinder their adoption, the
current level of digital resource utilization is
positively correlated with the intention of in-
novation intermediaries to provide digital and
data transmission services (Sala-Vilar, Li-Ying
& Traunecker, 2024).

The transition to a data-driven system of
public and municipal administration, under-
pinned by innovative digital technologies such
as data analytics, blockchain, the Internet of
Things, and artificial intelligence, will accel-
erate the development of digital maturity in
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Russia. This shift will create a foundation for
future technological breakthroughs. Ultimate-
ly, digital transformation serves as a key driver
for enhancing the efficiency and effectiveness
of public administration. It reduces transaction
costs and enables in-depth analysis through-
out the implementation of technological solu-
tions (Kasianov, 2019, p. 5).

Defining the Notion of Digital
Maturity of Regional
Governance

The notion of digital maturity is often treat-
ed by researchers as synonymous with digital
readiness, a concept applied even at the na-
tional level (Kuvayeva, 2020, p. 36). However,
the digital readiness of regional governance
should be understood more specifically as
the assessed levels of digital transformation
across its functional areas, the adaptability of
digital infrastructure to new solutions, the digi-
tal competencies of staff, and the maturity of
the digital tfransformation management system
— all within the context of an emerging “eco-
nomics of technology” (Sukharev, 2024b).

In an article applying Industry 4.0 design
principles to maturity assessment, researchers
from the School of Engineering and Digital
Sciences at Nazarbayev University provide a
detailed review of prevalent assessment mod-
els (Dikhanbayeva et al., 2020, p. 9927). The
most significant among these include:

— Digital Readiness Assessment Maturity

Model (DREAMY) (Carolis et al., 2017,
p. 6),

— Digital Auditing Tool for Ports (DRIP)
(Philipp, 2020, p. 52),

— Digitalization Maturity Model for the
Manufacturing Industry (Klutzer & Pflaum,
2017, p. 4216),

— Maturity Model for Data Driven Manu-
facturing (M2DDM) (Weber et al., 2017,
p. 177).

Building on the analysis of these approach-
es, the digital maturity of regional governance
can be defined as the progressive substitution
of human intellectual labour, as well as its role
in governance, by digital technology com-
ponents. This substitution aims to overcome

temporal and spatial constraints in human
interaction and to mitigate the limitations of
human nature in organizing activities and pro-
cesses. This phenomenon can be structured
into distinct levels, applicable to an individual
action, a process, or an entire region. This
understanding of digital maturity provides the
necessary conceptual foundation for develop-
ing a typology of maturity levels specific to
regional governance.

Existing Methodology for
Assessing Digital Maturity
of Regional Governance

The digital transformation of governance
is expected to deliver significant societal ben-
efits in terms of productivity and sustainability.
However, its progress has been slower than
anticipated.  Consequently, authorities are
implementing various measures to overcome
barriers to technology adoption (Senna, Roca
& Barros, 2023). Effective digitalization requires
enabling legislation (Langley et al., 2023) and
the deployment of advanced tools. For in-
stance, digital twins, created by integrating
geographic information systems, data analyt-
ics, and artificial intelligence, serve as powerful
long-term planning instruments. They enable
simulation, comprehensive analysis, and fore-
casting of the impacts of territorial governance
decisions (Villanueva-Merino et al., 2024).

Increased digital maturity of regional gover-
nance enhances the efficacy of e-government
strengthening public trust in official decisions
(Perez-Morote, Pontones-Rosa & Nunez-Chi-
charro, 2020). Furthermore, systematic digita-
lization of governance plays a crucial role in
monitoring potential policy solutions (Dwivedi
et al., 2022) and becomes integral to regional
development.

In the Russian Federation, the digitalization
of regional governance has spurred the cre-
ation of Regional Governance Centres. The
implementation of online and network inter-
action fosters proactive links between citizens
and authorities, increasing trust and gover-
nance efficacy. Optimization of these Centres
requires both enhancing public digital literacy
and ensuring the readiness of the regional
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governance system to restructure at all levels
(Bolshakova & Klimova, 2022).

Russia has adopted a specific methodol-
ogy for assessing the digital maturity of re-
gional authorities. This method evaluates key
sectors, such as education, healthcare, urban
services, transport, and public administra-
tion, by calculating the share of electronic
processes within each sector. For example,
one indicator is “the share of physician con-
sultations conducted via videoconference, in-
cluding through the Unified Portal of State
and Municipal Services.” A sector’s digital
maturity index is the arithmetic mean of its
indicators, and the overall regional index is
the mean across all sectors (Abramov & An-
dreev, 2022). This approach necessitates that
all sectoral indicators share identical units of
measurement.

Despite the argument that “to ensure an
objective and comprehensive assessment
of the level of “digital maturity’ of the pub-
lic administration system in the regions of the
Russian Federation, along with characterizing
the basic conditions for implementing digital
transformation, which essentially determine
the degree of a region’s readiness to ap-
ply information technologies, it is necessary
to take into account the influence of regional
factors that hinder or facilitate the develop-
ment of these processes” (Anufrieva & Kras-
nodubskaya, 2023, p. 1069), the prevailing
assessment of digital maturity relies on an
index method measuring incremental growth
from a baseline.

Research Problem

Given the considerations outlined above,
the core problem addressed in this study con-
sists in the absence of a clear typology for the
levels of digital maturity specific to regional
governance. Addressing this gap will enable
the forecasting of digitalization processes in
management by understanding the evolving
roles of managers and staff as digital maturity
increases. Crucially, it proposes shifting the
assessment paradigm from quantitative index
calculations to a qualitative evaluation of digi-
tal governance practices.

14

Research Methodology

This study employs a methodological
framework that examines the regional digital
governance system as its primary object of
analysis. The subject of the study is the spec-
trum of economic relations arising from the
digitalization of this system. The research em-
ploys a method of systemic logical analysis
and a structural-functional approach to analy-
sis of regional management teams and the
functions of regional officials.

The information base comprises open-
access articles indexed in the international
database ScienceDirect. A search using the
keywords “levels of digital maturity of regional
authorities” yielded a sample of 253 articles.
It was supplemented by an analysis of articles
from the Russian academic electronic library
elLIBRARY, found via the search query “urovni
tsifrovoy zrelosti regional'noy vlasti” (the Rus-
sian equivalent for “levels of digital maturity
of regional authorities”), which added 11 rel-
evant articles.

Furthermore, the study builds upon findings
from the author’s prior research concerning
digital maturity levels in industrial enterprises
(Popov, Simonova & Cherepanov, 2021). The
working hypothesis is that the maturity levels
for an industrial enterprise and for regional
management activity may share similarities,
as they are shaped by the same foundational
digital technologies, albeit with potentially dif-
ferent contextual applications.

The development of the typology also in-
volved elaborating the changing roles of
managers and executors within regional digi-
talization processes and evaluating potential
methods for analysing the resulting maturity
levels.

Levels of Digital Maturity
of Regional Governance

An analysis of academic literature reveals
that levels of digital maturity of regional gov-
ernance can be differentiated along a con-
tinuum from simple to complex, from the com-
plete absence of digital technologies to fully
autonomous governance without human par-
ticipation. This progression may also include
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intermediate stages characterized by the
mere existence, application, and functional
use of digital technologies, culminating in the
substitution of managerial functions by digital
solutions.

These levels of digital maturity for the gov-
ernance of territorial complexes can be illus-
trated by real-world examples. In the United
Kingdom, digital technologies, such as Build-
ing Information Modelling, enable effective
solutions to numerous problems in the con-
struction sector, including time and cost over-
runs, low quality of work, and inefficient use
of resources. Despite potential benefits and
government support, the intfroduction of digital
innovation in construction remains at a very
low level, which results in largely manual man-
agement of the construction industry (Shojaei
& Burgess, 2022).

The COVID-19 pandemic, in turn, stimu-
lated the mass spread of remote work, online
meetings, and e-commerce. A study conduct-
ed in Poland showed that this situation led to
extensive use of digital technologies in private
life but did not change the digital content of
managerial functions (Duba & Maria, 2023).
This example demonstrates the mere existence
of digital technologies, rather than their sys-
tematic use in governance.

Digital technologies make it possible for
public sector organizations to collect informa-
tion and knowledge from citizens and other
stakeholders (Kochetkov, 2023). E-participa-
tion is vital for local authorities because of
their proximity to citizens and their role in fos-
tering community engagement in economic
and social development. A study conducted
in Croatia showed that understanding the fac-
tors influencing the adoption of electronic citi-
zen participation in public and municipal ad-
ministration is critical for designing, planning,
and disseminating initiatives that will motivate
citizens to use modern digital technologies
(Pasalic & Cukusic, 2024).

The introduction and diffusion of digital
technologies in governance require appro-
priate institutional arrangements. A study of
state-funded digital innovation intermediaries
in France showed that their institutional work

focuses on dismantling symbolic systems,
creating relational systems, and maintaining
managerial routines (Colovic et al., 2025).
In this context, one can speak of building
governance processes based on digital tech-
nologies.

Substituting managerial functions with digi-
tal technologies requires attention to five as-
pects of digitalization: governance strategy,
human resources, availability of technologies,
development of digitalization processes, and
integration of functions. In such a setting, re-
search on the management of seaports in
Indonesia has demonstrated the feasibility of
achieving a high level of digital transformation
maturity (Utama et al., 2024).

Autonomous regional governance with-
out human participation presupposes the
development of organizational capabilities
throughout the entire digital transformation
process. A differentiated approach to the
digital transformation process helps to ac-
count for evolving capability needs in terri-
torial governance. Just as governing bodies
themselves change during this process, dif-
ferent capabilities are required at different
points in time to support authorities in their
transition to digital technologies (Konopik et
al., 2022).

By adapting the levels of digital maturity
developed for industrial enterprises (Popov,
Simonova & Cherepanov, 2021) to the lev-
el of regional governance, it is possible to
obtain the positions summarized in Table 1.
The levels of digital maturity of regional gov-
ernance presented in Table 1 demonstrate
the sequential development of governance
capabilities as advanced digital technologies
are integrated. The substantive content of the
digital technologies themselves remains be-
yond the scope of consideration. As a result,
the proposed levels of digital maturity are
relatively universal in terms of their temporal
applicability.

The scientific novelty of this result lies in
the development of levels of digital maturity
of regional governance, which advances the
theory of assessing digitalization processes in
territorial governance bodies.
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Table 1. Levels of Digital Maturity in Regional Governance
Ta6nuua 1. YposHu unbpoBoit 3penoctu ynpasneHms perMoHoM

Nature of Digital Technology
Application

Level of Digital

Examples

Maturity
Manual management of the construction sector

Absence Entirely manual governance (Shoiaei & Burgess, 2022)
Existence Use of digital technologies in private  Remote work, online meetings, and e-commerce during
life but not in regional governance the COVID-19 pandemic (Duba & Maria, 2023)
Apolication Application of digital technologies to  E-participation services for citizens in decisions by
PP solve individual tasks territorial authorities (Pasalic & Cukusic, 2024)
Use Building governance processes on the Institutionalization of the integration and diffusion of digital
basis of digital technologies technologies in governance (Colovic et al., 2025)
Substitution Substitution of managerial functions Digital governance of seaport territories
vbstiiutio by digital technologies (Utama et al., 2024)
Autonomy Regional governance without human  Development of organizational capabilities based on

participation digital transformation of governance (Konopik et al., 2022)

Possibilities for Analysing
Levels of Digital Mlaturity
of Regional Governance

An objective assessment of digital maturity
can apparently be conducted along three evi-
dent lines: assessing the share of managerial
decisions made on the basis of digital technol-
ogies, the changing role of regional leaders in
the managerial decision-making process, and
the reduction of transaction costs for govern-
ing actors in territorial development.

The share of managerial decisions made
on the basis of digital technologies is directly
proportional to the level of digital maturity of
regional governance. Increased digital matu-
rity ensures the formation of a regional digital
ecosystem, which serves as a “digital macro-
environment for interaction among citizens,
business, and public authorities that contributes
to sustainable socio-economic development of
the region by improving the quality of mana-
gerial decisions through the organization of
mechanisms for collecting and processing in-
formation about regional infrastructure in real
time using end-to-end digital technologies”
(Abramov & Andreev, 2023, p. 251). How-
ever, choosing and implementing the “correct”
digital technologies often presents a complex
challenge, particularly for regional authorities
(Roth et al., 2023). Even so, an increase in the
level of digital maturity of regional authorities
signifies an expansion of the range of digital

16

Source: compiled by the author

technologies employed and, correspondingly,
an increase in the share of “digital” manage-
rial decisions made. Purposeful application of
digital technologies ensures sustainable devel-
opment and distributed territorial governance
(Sukharev, 2024c).

The changing role of regional leaders
in the managerial decision-making process
through the integration of digital technolo-
gies is determined by the initial conditions and
processes for governing the economic ecosys-
tem of the territory (Uzunca, Sharapov & Tee,
2022). Various development strategies may
be implemented, the most important of which
is the provision of “ecosystem services” (Lan-
gen, 2023), since regional governing bodies
constitute the core of the territorial economic
ecosystem.

Increasing levels of digital maturity alter the
roles of managers and executors of decisions
in regional authorities (Table 2). The data pre-
sented in Table 2 demonstrate the growing
engagement of managers and executors in
the digitalization processes of governance as
the level of digital maturity of regional gov-
ernance increases. Accordingly, the question
arises of the necessary enhancement of the
personal qualifications of managers and ex-
ecutors in the processes of governance digi-
talization.

The reduction of transaction costs in gov-
erning actors of territorial development is
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Table 2. Roles of Decision-Makers and Executors in Regional Government Bodies During Digital

Transformation

Ta6bnuua 2. Ponu pykoBOAUTENEN U UCNOMHUTENEN PELIEHNUA B OPFAHOX PETMOHONLHOM BIACTM

B XO4e UMPPOBON TPAHCHOPMALIMM

Level of Digital Role of Manager Role of Executor
Maturity

Absence Makes decisions without regard to digitalization
. Makes decisions without regard to digitalization

Existence o SR .

but uses digital technologies in private life
Application Makes decisions on individual local operations
Use Makes decisions based on digital data
Substitution Delggg’res decmons. on individual tasks

to digital technologies
Autonomy Becomes an architect of digital processes

and technologies

associated with the transition from manual
governance to digital platform-based territo-
rial governance. An economy based on big
data creates a fundamental dilemma between
“decentralization” on the one hand and “con-
centration” on the other (Marciano, Nicita &
Ramello, 2020). In other words, the integra-
tion of digital technologies leads to decentral-
ization of managerial functions and, in some
cases, their transfer to autonomous digital
solutions, while digitalization simultaneously
means the concentration of the architecture of
digital transformation in one core of the ter-
ritorial economic ecosystem.

An important question here concerns the
costs of governance for regional authorities
when introducing digital technologies. Gover-
nance costs are transaction costs. In this case,
the interaction of the core of the economic
ecosystem with its stakeholders can be de-
scribed by a transaction function having the
following form (Popov, 2008):

C=BN*/(F*+ 1),

where C represents the transaction costs of
the ecosystem core; B is a coefficient of pro-
portionality measured in units of costs that
links costs in monetary units and the num-
ber of agents in units; N is the number of

Performs functions without regard
to digitalization

Performs functions without regard to digitalization
but uses digital technologies in private life

Applies digital technologies in individual
operations

Applies digital technologies in current
operations

Maintains digital technologies that substitute
for the executors

Performs the role of expert in supporting digital
technologies

Source: compiled by the author

economically active agents (actors) that have
concluded institutional agreements with the
ecosystem core; F is the number of formal in-
stitutions (contracts); | is the number of informal
institutions; and A, p and v are elasticity coef-
ficients for the use of actors, formal institutions,
and informal institutions, respectively, in form-
ing the institutional environment. The elasticity
coefficients have values in the interval from
0 to 1 and reflect the quantitative change in
transaction costs when the number of agents
and institutions changes by 1%, respectively.

The formation of economic institutions, in
turn, requires substantial transaction costs.
In other words, one can speak of an institution
production function that presumably exhibits
a directly proportional relationship:

F+1=f(C),

where F is the number of formal institutions
(contracts); T is the number of informal institu-
tions; and C represents the transaction costs
of the ecosystem core.

It can be assumed that the equilibrium
point between the transaction function and
the institution production function is the point
of optimal size for the economic ecosystem.
Transactional configuration thus enables the
formation of the most rational interaction
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between regional authorities and the stake-
holders of the territorial economic ecosystem
regarding the introduction of digital technolo-
gies, based on optimization of interactions.

It should be emphasized that analyzing the
relationship between transaction costs of gov-
ernance and levels of digital maturity of re-
gional governance is the subject of a separate
research studly.

The determination of levels of digital ma-
turity of regional governance bodies can be
conducted using the method of transactional
tomography, which represents a method for
analyzing the economic ecosystem of a terri-
tory based on layer-by-layer investigation of
transactional interactions among its partici-
pants (stakeholders), including public authori-
ties, business, universities, municipalities, and
society (Popov, Chelak & Kavetsky, 2024). For
this purpose, it will be necessary to establish
correspondence between levels of digital ma-
turity and the set of advanced digital tech-
nologies employed.

Conclusion

In this study, the following theoretical and
applied results have been obtained in devel-
oping levels of digital maturity for regional
governance.

First, based on an analysis of prior re-
search, the research problem — the absence
of a typology of levels of digital maturity of
regional authorities — has been identified.

Second, a system of six levels of digital ma-
turity of regional authorities has been devel-
oped: absence of digital technologies, their
existence, application, use, substitution of
managerial functions by digital technologies,
and autonomous regional governance without
human participation.
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