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FOREWORD

In an era defined by rapid technological advancement, geopolitical realignment, and
unprecedented economic integration challenges, the quest to understand and optimize
complex socio-economic systems has never been more critical. The Union State of Russia and
Belarus represents a fascinating case study in economic integration, one that exists at the
intersection of historical ties, contemporary geopolitical realities, and forward-looking digital
transformation.

This volume, meticulously compiled under the leadership of Professors Galina V. Astratova,
Maxim Vlasov, and Chigozirim Onwusiribe, emerges as a vital contribution to our
understanding of how integrated economies can navigate the complexities of the digital age. It
brings together a remarkable assembly of scholars across multiple disciplines, merging
theoretical frameworks with practical applications to address pressing questions about optimal
development pathways in interconnected economic systems.

What distinguishes this work is its comprehensive approach to examining the intricate
relationships between seemingly disparate yet fundamentally connected sectors: the research
and development services market, higher education systems, and evolving labor markets. The
authors have admirably tackled the challenge of identifying optimal parameters for these
systems' functioning through sophisticated methodological approaches, data mining,
multifactor analysis, and economic-mathematical modeling, resulting in a work of substantial
theoretical and practical significance.

Moreover, this book emphasizes the importance of fostering innovation ecosystems that
leverage the unique strengths of both nations. By highlighting successful case studies and best
practices, the authors provide a roadmap for enhancing collaboration between government,
academia, and industry, which is essential for driving sustainable economic growth.

The timing of this research is particularly noteworthy. As economies worldwide reassess
traditional models of growth and development in light of digital transformation, the insights
presented here extend well beyond the specific case of the Russia-Belarus Union State. The
mechanisms designed and analyzed throughout these pages offer valuable frameworks for
policymakers, academic institutions, and economic strategists globally who are grappling
with similar challenges of integration and optimization.

The authors' interdisciplinary expertise shines through in their treatment of creative human
capital development—perhaps the most critical element in any knowledge economy. Their
exploration of how educational institutions must evolve to meet emerging labor market
demands while simultaneously driving innovation presents a balanced view that
acknowledges both the transformative potential and inherent challenges of digitalization.

For researchers, this book provides a rigorous analytical foundation; for practitioners, it offers
actionable insights into designing systems that can thrive amid constant change. The
extensive international collaboration evident in this work also serves as a powerful reminder
that academic inquiry transcends political boundaries, bringing together diverse perspectives
in the service of shared knowledge advancement.

As we navigate the complex terrain of economic development in the twenty-first century,
works like this—grounded in data, enriched by interdisciplinary thinking, and focused on
practical applications—will prove indispensable guides. The authors have made a significant



ii

contribution to our collective understanding of how socio-economic systems can be optimally
designed not just to weather change, but to harness it for sustainable development, ensuring
that both Russia and Belarus can emerge as leaders in the global digital economy.

Inna V. Krakovetskaya
Department of National Research
Tomsk State University

Tomsk 634050, Tomsk Oblast
Russian Federation



PREFACE

The book addresses the optimal development of complex socio-economic systems within the
Union State of Russia and Belarus, focusing on the research sector, higher education, and the
labour market in the digital economy. The main scientific problem it tackles is identifying the
optimal parameters for these systems' functioning, using methods such as data mining,
multifactor analysis, and economic and mathematical modelling. The project aims to develop
technologies for designing these systems based on the author's achievements in economic
modelling and various analytical methods.

The most important aspects of modernity are considered, including 1) the mechanisms of
development of complex socio-economic systems in new economic conditions (using the
example of the Union State of the Russian Federation and the Republic of Belarus); 2) the
problems and prospects of digitalization of the economy in new economic conditions; 3)
topical issues of human capital development in the digital economy. The results of the
authors' long-term theoretical and applied research are presented. The book is intended for
specialists in the fields of education and science, research and teaching staff, graduate
students, and undergraduates studying the problems of digitalization, modern higher
education, and the labour market, as well as students of economic, sociological, and
managerial specialties in Russia and Belarus.

Galina V. Astratova

Department of Regional Economics

Innovative Entrepreneurship and Economics (REIE&E)
Institute of Economics and Management

School of Public Administration and Entrepreneurship
(SPAE)

Ural Federal University (UrFU), Yekaterinburg 620002
Sverdlovsk Region, Russian Federation
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(SPAE)

Ural Federal University (UrFU), Yekaterinburg 620002
Sverdlovsk Region, Russian Federation
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INTRODUCTION

Galina V. Astratova, Chigozirim Ndubuisi Onwusiribe, Maxim V. Vlasov

In 2024, exactly 25 years have passed since the creation of the Union State of the Russian
Federation and the Republic of Belarus, one of the most successful integration entities in the
post-Soviet space in the 21st centuryl. In the context of the global formation of the
knowledge economy and the digital transformation of society, as well as the creation of a
unified scientific and technological space in the Union State of Russia and Belarus, a
particular relevance are the issues of finding a source of financing for these transformations
and, accordingly, state regulation, coordination and interaction of the higher professional
education system, R & D and the labour market, which reflect the results of our earlier
research’.

The current situation is due to a number of factors described in detail in our previous studies’,
namely:

1. The global change in the role of the public sector and the importance of government
regulation in sectors of national economies.

2. The introduction of digital (information) technologies into the business models of
organizations in the commercial and non-profit sectors, which has become global and
universal, defining the format of “digital life”;

3. Changes in the formats of educational institutions, changes in the nature of the work of
researchers and teaching staff of universities, as well as changes in the nature and
conditions of students' education.

4. Changing consumer behaviour in the digital environment in general and in the
educational services market, in particular.

5. A change in the role of human capital in society due to changes in the requirements for
the qualifications and competencies of employees related to the knowledge, skills, and
abilities of an individual in the digital environment, which led to a significant change
in the nature of the work of employees in both commercial and non-commercial
sectors.

6. The transformation of the innovation infrastructure of the Union State of the Russian
Federation and the Republic of Belarus into a key factor in import substitution,
sustainable development, and growth in new economic conditions.

1: The Union State: 25 years of integration — results and new tasks. June 06, 2024. — [Electronic resource]. [Available From:

https://forumspb.com/programme/businessprogramme/131433/#broadcast] (accessed: 06.06.2024). (In Russ.).

2: Astratova, 2023b; Astratova, et al., 2022; Bengraf, et al., 2024; etc.

3: Astratova, et al., 2024; Astratova & Bekshaev, 2024; Astratova & Izmailov, 2024; Astratova & Sinitsyn, et al. 2024; Astratova, 2023 and 2023b; Astratova, et al., 2023;
Astratova et al., 2022; Astratova et al., 2021; Bengraf, et al., 2024; Larionova et al., 2019; Simchenko et al., 2023; Shamardina, 2022; Sinitsyn et al., 2022; Tararyshkina,

2019; Tolmachev et al., 2019; Yanovskaya & Simchenko, 2024; Zhalezko et al., 2020; etc.
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At the same time, both in the Russian Federation and in the Republic of Belarus, there are
many controversial issues related to digitalization that need to be resolved in the very near
future:

1. The nature of work, employment structure, and unemployment in the context of the
use of digital/ information technologies;

2. Factors of discrimination and benefits for employees due to the use of digital /
information technologies;

3. Problems of the use of digital/information technologies by civil servants, efc., where
theory and practice are in the process of active formation.

Obviously, these issues should become an urgent research problem and be considered by
scientists in the very near future.

Consequently, the need for a comprehensive, interdisciplinary study of complex socio-
economic systems — higher professional education, R & D, and the labour market of the
Union State of the Russian Federation and the Republic of Belarus—and the problems of
sectoral state regulation of these systems in the context of the digitalization of the economy
are becoming increasingly urgent. That is why the team of authors of this monograph
attempted to consider some aspects of the stated problems.

The collective monograph presented to the readers is structured into four interconnected parts,
addressing the core challenges of integration and digital transformation:

Part 1: General issues of integration and socio-economic systems examines the theoretical
aspects of complex socio-economic system development, including mathematical models and
mechanisms; traces the historical creation and evolution of the Union State; analyzes modern
directions of Russian-Belarusian economic cooperation; and assesses key indicators within
the R & D sector, Higher Education System (HES), and labour market of the Russian and
Belarusian digital economy. These issues are described in detail in chapters:

CHAPTER 1 THEORETICAL ASPECTS OF THE DEVELOPMENT OF COMPLEX
SOCIOECONOMIC SYSTEMS(MATHEMATICAL MODELS AND MECHANISMS).

CHAPTER 2 THE HISTORY OF THE UNION STATE OF THE RUSSIAN FEDERATION
AND THE REPUBLIC OF BELARUS: CREATION AND EVOLUTION

CHAPTER 3 MODERN DIRECTIONS OF ECONOMIC COOPERATION BETWEEN THE
RUSSIAN FEDERATION AND THE REPUBLIC OF BELARUS

CHAPTER 4 SOME ASPECTS OF THE MAIN INDICATORS ASSESSMENT IN THE
CONTEXT OF THE COMPLEX SOCIO-ECONOMIC SYSTEMS DEVELOPMENT (R&D
SECTOR, HES, AND THE LABOR MARKET) IN THE RUSSIAN AND BELARUSIAN
DIGITAL ECONOMY

CHAPTER 5 ASSESSMENT OF THE DEVELOPMENT PROCESSES OF COMPLEX
SOCIOECONOMIC SYSTEMS IN THE DIGITAL ECONOMY OF THE UNION STATE
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Part 2: Development of the Science, Technology, and Innovation (STI) sector focuses on the
innovative infrastructure of the Union State as a key factor for import substitution and
development; explores public management of this infrastructure in the digital economy;
identifies bottlenecks limiting public administration effectiveness in HES and R & D;
analyzes economic mechanisms for stimulating scientific and innovative activity; discusses
indicative planning in innovation activity management; and addresses the challenges of
creative human capital. These issues are described in detail in chapters:

CHAPTER 6 INNOVATIVE INFRASTRUCTURE OF THE UNION STATE OF THE
RUSSIAN FEDERATION AND THE REPUBLIC OF BELARUS AS A KEY FACTOR OF
IMPORT SUBSTITUTION AND DEVELOPMENT IN NEW ECONOMIC CONDITIONS

CHAPTER 7 PUBLIC MANAGEMENT OF THE USRB INNOVATION
INFRASTRUCTURE IN THE DIGITAL ECONOMY

CHAPTER 8§ IDENTIFICATION OF BOTTLENECKS LIMITING THE EFFECTIVENESS
OF PUBLIC ADMINISTRATION IN HES AND R&D SECTORS IN RUSSIA AND
BELARUS

CHAPTER 9 ECONOMIC MECHANISMS FOR STIMULATING THE SCIENTIFIC AND
INNOVATIVE ACTIVITY OF THE USRB

CHAPTER 10 INDICATIVE PLANNING IN THE PROCESS OF SMA’S MANAGEMENT
OF INNOVATION ACTIVITY AT THE USRB

CHAPTER 11 THE CHALLENGES OF CREATIVE HUMAN CAPITAL IN THE
DIGITAL ECONOMY

Part 3: Development of the higher education system and interaction investigates sectoral
state regulation of higher education amid digitalization; consumer behavior characteristics,
motives, and impact factors in the digital educational environment; the application of
Artificial Intelligence and Data Analytics in educational process organization and quality
assessment; comprehensive semantic and sentiment analysis for evaluating digital educational
technologies in Russian universities; and human capital development within the integrated R
& D and higher education context of the Union State digital economy. These issues are
described in detail in chapters:

CHAPTER 12 SECTORAL STATE REGULATION OF THE HIGHER EDUCATION
SYSTEM IN RUSSIA AND BELARUS IN THE CONTEXT OF DIGITALIZATION

CHAPTER 13 CONSUMER BEHAVIOR IN THE DIGITAL EDUCATIONAL
ENVIRONMENT: MAIN CHARACTERISTICS, MOTIVES, AND IMPACT FACTORS

CHAPTER 14 ARTIFICIAL INTELLIGENCE AND DATA ANALYTICS IN THE
ORGANIZATION OF THE EDUCATIONAL PROCESS AND QUALITY ASSESSMENT
OF HIGHER EDUCATION

CHAPTER 15 EVALUATING DIGITAL EDUCATIONAL TECHNOLOGIES: A
COMPREHENSIVE SEMANTIC AND SENTIMENT ANALYSIS IN RUSIAN
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CHAPTER 16 HUMAN CAPITAL DEVELOPMENT IN THE CONTEXT OF
INTEGRATING R & D AND HIGHER EDUCATION IN THE USRB DIGITAL
ECONOMY

Part 4: Other cooperation issues between Russia and Belarus explores the labour market as a
complex socio-economic system through mathematical modelling; the socio-technological
nature of labour organization in the Union State's digital environment; the use of digital
technologies in state and municipal administration; and synthesizes policies for advancing
socio-economic integration and innovation. These issues are described in detail in chapters:

CHAPTER 17 THE LABOUR MARKET AS A COMPLEX SOCIO-ECONOMIC SYSTEM:
SOME ASPECTS OF MATHEMATICAL MODELLING IN THE LABOUR MARKET OF
THE UNION STATE

CHAPTER 18 THE SOCIO-TECHNOLOGICAL NATURE OF THE ORGANIZATION OF
LABOR IN THE DIGITAL ENVIRONMENT OF THE UNION STATE

CHAPTER 19 THE USE OF DIGITAL TECHNOLOGIES IN THE STATE AND
MUNICIPAL ADMINISTRATION OF THE RUSSIAN FEDERATION AND THE
REPUBLIC OF BELARUS

CHAPTER 20. POLICY SYNTHESIS: ADVANCING SOCIO-ECONOMIC
INTEGRATION AND INNOVATION IN THE UNION STATE OF RUSSIA AND
BELARUS
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CHAPTER 1

Theoretical Aspects of the Development of
Complex Socio-Economic Systems (Mathematical
Models and Mechanisms)

Evgeny V. Sinitsyn"" and Viola A. Larionova’

! Department of Management, Ural Federal University (UrFU), Yekaterinburg 620002,
Sverdlovsk Region, Russian Federation

> Department of Economics and Management of Construction and Real Estate Market, Ural
Federal University (UrFU), Yekaterinburg 620002, Sverdlovsk Region, Russian Federation

Abstract: This chapter explores the theoretical foundations and methodological
approaches to modeling and managing complex Socio-Economic Systems (SES). It
examines simulation modeling as a powerful analytical tool for understanding system
dynamics under conditions of uncertainty and environmental variability. The chapter
discusses the challenges in developing accurate simulation models for SES, including
parameter selection, adequacy assessment, and verification methods. Special attention
is given to different classes of complex systems and their corresponding mathematical
models, from deterministic to stochastic networks. The chapter also presents
optimization methods for finding equilibrium states in multi-stakeholder systems,
including Pareto optimization and the Groves group selection mechanism for resolving
conflicts of interest. The proposed methodological framework enables policymakers to
design effective economic mechanisms and control parameters that maximize system-
wide efficiency while balancing the interests of all participants. This approach supports
strategic decision-making in the rapidly changing environment of modern socio-
economic systems.

Keywords: Decision-making, Economic mechanisms, Pareto optimization,
Simulation modeling, Socio-economic systems, Stochastic networks, System
optimization.

INTRODUCTION

Management of socio-economic systems is associated with significant difficulties
associated with both the complexity of the system itself, characterized by many
elements and the presence of cause-and-effect relationships of the system with the
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external environment, and the non-linearity of the processes occurring within it
(Astratova & Klimuk, 2022; Bertalanfty, 1962).

At present, one of the key strategic state goals is to increase the effectiveness of
managerial decisions in influencing socio-economic processes in a rapidly
changing external environment' (Pasmurtseva, 2020). As it is well known,
decision-making on the choice of a development strategy for a Socio-Economic
System (SES) is based on a systematic approach to forecasting the future
behaviour of the system, considering retrospective information, existing
regularities of its dynamics, internal and external relations, opportunities and risks
(Ansoft, 1989; Ermicheva, 2008; Lazimov & Nazarov, 2023; Pasmurtseva, 2020;
etc.). Among the methods of research of complex SES, there are expert analysis
methods, such as SWOT-analysis, Delphi method, structural and hierarchical
expertise; methods of statistical analysis, including descriptive and inductive
statistics, including factor analysis, correlation, and regression analysis; as well as
a wide range of mathematical modelling methods (Golovko, 2020).

Among the methods of mathematical modelling, simulation modelling occupies a
special place as a reliable tool for the analysis of complex SES, allowing for the
study of their dynamics under conditions of uncertainty. In case of poorly
structured interrelationships and variable external influences, Simulation
Modelling (SM) allows a significant increase in the understanding of the
development of the complex processes, and the results of the research can become
the basis for management decision-making.

SM is a special case of mathematical modelling and represents the most effective
tool for analysing the dynamics of the considered SES. These systems are
characterized by high structural and functional complexity, the presence of
formalized and non-formalized links with the external environment, uncertainty in
predictive assumptions, and reactions to external influences.

Since the 1960s of the XX century, the rapid development of information
technologies and experimental approaches to the management of socio-economic
and production systems has contributed to the widespread use of SM, due to its
practical significance as a tool for making managerial decisions. The theoretical
foundations of SM include a set of methodological approaches and provisions,
intuitive and formal methods, mathematical tools, and software for modelling and
studying complex systems (Emelianov et al., 2002; Bertalanfty, 1962).

1 Decree of the President of the Russian Federation of 21.07.2020 Ne 474 "On the National Development Goals of the Russian Federation for the
period until 2030". Publication number: 0001202007210012. Date of publication: 21.07.2020. - [Electronic resource]. URL: http:/static.government.

ru/media/acts/files/1202007210012.pdf (date of reference: 22.04.2024). (In Russ.).
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Terminologically, “simulation” 1is interpreted as the reproduction of real
characteristics of objects, phenomena, or processes using a speculative abstract or
physical model. Simulation allows us to understand the nature of a phenomenon,
describe the processes occurring in the original object, and predict the future state
of the object without resorting to experiments on the real object (Bertalanffy,
1962; Emelianov et al., 2002; Naylor, 1975; etc.).

SM uses abstract models described by logical and mathematical relationships that
represent causal relationships between the properties of the object and external
factors, and in the case of complex systems, the relationships between the
elements of the system. Mathematically, the simulation model is a logical and
mathematical description of the system U = {u,, u,. .u,} and dependencies of its
functional properties (G) on endogenous and exogenous parameters, V' = {v,, v,.

V.

In a broad context, the goal of SM is to find such a function G that not only
describes with a given accuracy the state of the system U at a known set of
parameters V, but also steadily predicts the future state of the system when
varying the parameters. The functional dependence G can be expressed in various
ways using a number of analytical expressions, differential equations, sign graphs,
state maps, networks, etc. Based on a properly constructed model, an inverse
problem can be solved to determine the values of the system parameters that
ensure the transition of the system to a given state with optimal characteristics.
Optimization methods are used to solve this type of problem (Emelianov et al.,
2002).

Let us pay attention to some key problems in the development of SM to describe
complex SES under conditions of risk and uncertainty of the external
environment. At the current stage of economic development, SES are
characterized by complexity, interconnectedness with other systems, instability,
and susceptibility to the influence of many factors at both local and global levels.
In this regard, the task of complex reproduction of such system characteristics in
SM is practically impossible and significantly complicates calculations. It follows
that when developing a model, it is necessary to include only those properties of
the original object that largely determine the behaviour of the object within the set
of research objectives. From this point of view, the sufficiency criterion for
selecting the configuration of reproducible system properties is the optimal ratio
between the relative calculation error and its labour intensity. As a rule, to
simulate the properties of the original object, several simulation models are
created, which are compared with each other according to this criterion, and then
the best model is selected.
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CHAPTER 2

The History of the Union State of the Russian
Federation and the Republic of Belarus: Creation
and Evolution

Lyubov I. Tararyshkina"’
! Department of Eurasian Studies, Belarusian State University, Minsk 220030, Republic of Belarus

Abstract: This chapter examines the historical development and evolving structure of
the Union State of the Russian Federation and the Republic of Belarus (USRB), one of
the most significant integration projects in Eurasia. The analysis traces the USRB's
origins from the 1990 Agreement between the Russian and Belarusian Soviet Socialist
Republics through subsequent treaties that established increasingly closer cooperation
based on principles of sovereignty, territorial integrity, and peaceful relations. The
chapter details how the 1999 Treaty on the Establishment of the Union State, which
came into force in 2000, created the foundation for comprehensive integration across
economic, political, and social spheres. The research demonstrates how the USRB
experience served as a blueprint for broader regional integration, particularly in the
formation of the Eurasian Economic Union (EAEU). It analyzes the implementation of
numerous Union State programs in sectors including defense, customs infrastructure,
agriculture, space technology, medicine, and environmental protection, highlighting the
35:65 funding ratio between Belarus and Russia. Special attention is given to the 28
union integration programs agreed upon in 2021, which represent a new phase in
bilateral integration focusing on legislative harmonization, market unification, and
coordinated policies across multiple sectors. The chapter concludes that the USRB
functions as a crucial mechanism for ensuring economic security within the EAEU
customs territory, while the ongoing implementation of integration programs continues
to strengthen scientific, technological, and innovative development between Belarus
and Russia, serving as a model for deeper Eurasian integration.

Keywords: Belarus-Russia integration, Bilateral treaties, Customs harmonization,
EAEU, Supranational cooperation, Union State, Union programs.
INTRODUCTION

A particularly prominent example of a complicated socio-economic system is
the supranational formation of the Union State of the Russian Federation and the
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Republic of Belarus (USRB), which is currently the most prominent integration project in
Eurasia. The favourable situation that supports the effective functioning of the Union
State of the Russian Federation and the Republic of Belarus was preceded by
considerable preliminary work on good-neighbourly cooperation and interstate
cooperation. The Union State of the Russian Federation and the Republic of Belarus has
its initial basis in the Agreement between the Russian Soviet Federative Socialist
Republic and the Belarusian Soviet Socialist Republic of December 18, 1990', which
stipulates, “The Parties recognize each other as sovereign states and undertake not to take
any action that would be to the detriment of the state sovereignty of the other Party”.

Then, treaties were adopted in the framework of the Treaty of Friendship, Good-
Nepourish and Cooperation between the Russian Federation and the Republic of
Belarus of February 21, 1995°, the Treaty on the Formation of Community of
Belarus and Russia of April 2, 1996°, the Treaty on the Union of the Republic of
Belarus and the Russian Federation of April 2, 1997, on development of friendly
relations and cooperation based on the principle of respect for State sovereignty
and territorial integrity, inviolability of borders, peaceful resolution of disputes
and non-use or threat of use of force, equality, non-interference in internal affairs,
respect for human rights and fundamental freedoms, and conscientious fulfilment
of obligations.

In December 1998, the Presidents of the Republic of Belarus and the Russian
Federation signed a Declaration on Further Unity of Russia and Belarus® in
addition to a Treaty between the Russian Federation and the Republic of Belarus
on Equal Rights of Citizens and an Agreement on Creating Equal Conditions for
Business Entities of the Allied States. These reports described concrete steps for
the realization of actual bilateral interstate integration.

The Treaty on the Establishment of the Union State was signed on December 8,
1999 came into force on January 26 2000°, and the Action Program of the Repub-

1 The Agreement between the Russian Soviet Federative Socialist Republic and the Belarusian Soviet Socialist Republic dated December 18, 1990
[Electronic resource]. / Consultant Plus. Belarus / YurSpektr LLC, National Center for Legal Information. Republic Belarus. — Minsk, 2024.

(accessed: 04/22/2024). (In Russian).
2 The Treaty of Friendship, Good-neighborliness and cooperation between the Russian Federation and the Republic of Belarus dated February 21,
1995 [Electronic resource] // Consultant Plus. Belarus / YurSpektr LLC, National Center for Legal Information. Republic Belarus.— Minsk, 2024.

(accessed: 04/22/2024). (In Russian).
3 Education Agreement] Communities of Belarus and Russia dated April 2, 1996 [Electronic resource] // Consultant Plus. Belarus / YurSpektr LLC,

National Center for Legal Information. Rep. Belarus.—Minsk, 2024. (accessed: 04/22/2024). (In Russian).
4 The Agreement on the Union of Belarus and Russia dated April 2, 1997 [Electronic resource] / Consultant Plus. Belarus / YurSpektr LLC,

National Center for Legal Information. Republic Belarus.— Minsk, 2024. (accessed: 04/22/2024). (In Russian).
5 The Agreement on the Union of Belarus and Russia dated April 2, 1997 [Electronic resource] // Consultant Plus. Belarus / YurSpektr LLC,

National Center for Legal Information. Republic Belarus.— Minsk, 2024. (accessed: 04/22/2024). (In Russian).
6 The Treaty on the establishment of the Union State of December 8, 1999 [signed in Moskve08.12.1999] // National Register of Legal Acts of the

Republic of Belarus, 14.01.2000, No. 4, 2/118, "Vedomosti of the National Assembly of the Republic of Belarus", 2000, No. 1-2, art. 1. (In Russian).
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lic of Belarus and the Russian Federation for implementation of the Treaty on the
Establishment of the Union State established the aims, objectives and main
ideological directions for constructing the Union State’ of Belarus and Russia
which were included in the legal framework of the Treaty on the Eurasian
Economic Union the Treaty of the EAEU on May 29, 2024° (hereinafter known as
the EAEU Agreement) with the mechanisms for its implementation under the
conditions of the customs territory of the Eurasian Economic Union (EAEU).

The findings of a comparative analysis of the basic provisions of the Treaty on the
Establishment of the Union State and the EAEU Agreement are set forth in our
previous study (Astratova et al., 2024). It is found that the strategic approaches
outlined in the Treaty on the Establishment of the Union State to facilitate closer
integration of the economies of Belarus and Russia by employing common
competition rules and standards for consumer protection, a uniform monetary,
currency, tax and pricing policies; a single trade and customs tariff policy in
regard to third countries, international organizations and associations, and other
ideological directions were encapsulated in the provisions of the EAEU
Agreement.

The integration strategic objective is to ensure the free movement of goods,
services, capital, and labour. Moreover, in the EAEU, there is considerable
emphasis on the coordinated, aligned, or unified policy in the sectoral economy.
The basis for establishing the Customs Union of the Republic of Belarus, the
Republic of Kazakhstan, and the Russian Federation was the Agreement between
the Governments of Belarus and Russia on the completion of unification and
creating a unified system of tariff and non-tariff regulation in the Union State,
dated January 29, 2001°.

The Agreement establishes the intention to apply a single customs tariff (import
and export) when trading with third countries. The customs regulation experience
in the Union State became the basis for supranational customs legislation in the
Eurasian Economic Union (EAEU). The EAEU customs territories rely on
customs regulation principles, customs regulation, and customs administration

7 The Action Program of the Republic of Belarus and the Russian Federation for the implementation of the provisions of the Treaty on the

Establishment of the Union State [adopted in Moscow on 08.12.1999)] // Zvyazda, No. 236, 1999, "Soviet Belarus", No. 296, 1999. (In Russian).

8 The Treaty on the Eurasian Economic Union 01.10.2019) (with amendments and additions, intro. effective from 04/05/2022). — [Electronic
resource] : [signed in Astana on 05/29/2014] // Consultant Plus. Belarus / YurSpektr LLC, National Center for Legal Information. Rep. Belarus.—
Minsk, 2024. (accessed: 04/22/2024). (In Russian).

9 Agreement between the Government of the Republic of Belarus and the Government of the Russian Federation on the completion of unification and
creation of a unified system of tariff and non-tariff regulation in the Union State dated January 29, 2001// National Register of Legal Acts of the

Republic of Belarus, 2002, No. 41, 3/335. (In Russian).
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CHAPTER 3

Modern Directions of Economic Cooperation
Between the Russian Federation and the Republic
of Belarus

Irina A. Shamardina®’

! Marketing Department, Belarusian National Technical University, Minsk 220013, Republic of
Belarus

Abstract: This chapter examines the modern economic cooperation between the
Russian Federation and the Republic of Belarus, analyzing their integration within the
framework of the Union State. It explores the historical foundations and current
dynamics of their bilateral relations, with particular focus on trade flows, investment
patterns, and sectoral collaboration in areas such as manufacturing, energy,
transportation, and education. The analysis reveals significant growth in bilateral trade
turnover, which increased 2.6 times from 2005 to 2021, despite asymmetries in
economic size and structure. The chapter details how Russia remains Belarus's key
trading partner, accounting for nearly half of Belarus's foreign trade, while Belarus
represents about 5% of Russia's trade turnover. Special attention is given to the
implementation of 28 union programs across 11 sectors that form the backbone of their
integration agenda for 2024-2026. The research also highlights challenges to full
economic integration, including differences in institutional structures, sectoral
legislation, and the predominance of the public sector in Belarus. Nevertheless, it
concludes that global and regional developments, including sanctions against Russia
and mutual policies of import substitution, are likely to accelerate cooperation between
the two states, with digital transformation and the formation of a unified information
space serving as key drivers of future integration.

Keywords: Belarus-Russia trade, Bilateral investment, Economic integration,
Educational harmonization, Import substitution, Sectoral cooperation, Union
State.

INTRODUCTION

Cooperation between the two states the Russian Federation and the Republic of
Belarus has various prerequisites, including a common language, as well as
geographical, cultural, political, and social factors, as well as deep historical roots.
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In the modern world economy, the internationalization of states is expressed in
integration processes and formalized in relevant agreements. Internationalization
is also facilitated by various international ratings comparing the economies of
different countries Table 1.

Table 1. The economic situation of the Russian Federation and the Republic of Belarus in 2023 in the
global context, compiled by the authors based on the source.

Name of indicators Russian Federation Republic of Belarus
GDPonPPP § bn. 4,649.7 202.0
GDP per capita, PPP$ 31,967 21,709

(Dutta et al., 2024, pp. 87 and 179)

Table 1 shows that both fraternal countries have good potential for mutually
beneficial cooperation. After the collapse of the USSR, the countries continued to
strengthen their relations within the framework of the activities of the CIS, then
the Union State. As noted above, the signing of the agreement on the creation of
the USRB in the 90s took place as part of the deepening of integration processes
between these states, which are already members of the CIS.

The rapprochement of the Slavic countries was based on a willingness to
cooperate more closely in various fields and increase the potential for cooperation
and mutual benefit. Parameters indicating the effectiveness of such decisions are
contained, first, in the statistics of trade relations'.

Thus, over the period from 2005 to 2021, the total trade turnover between the two
countries increased from $15,995.6 million up to $4, 3003,565.39 million, that is,
2.6 times since and maintains an upward trend. It should also be noted that under
the conditions of Western economic sanctions against Russia, not only the
division of foreign trade into “friendly” countries (including Belarus) and
“unfriendly countries” took place, but also a noticeable increase in the total
turnover of the Russian Federation. Thus, in the fundamental work of Alexander
Knobel (Knobel&Firanchuk, 2023), it is noted that in 2022, Russia's total trade
turnover amounted to $850.5 billion, and the positive balance increased to $332.4
billion. At the same time, exports reached arecord level of $591.5 billion

1 Despite the fact that the Union of the Russian Federation and the Republic of Belarus has been functioning since the late 90s, statistics reflecting
trade flows between the countries have been presented on the official websites of central banks since 2000. At the same time, in the period from 2005
to 2011, the balance of payments were compiled according to the MFB Methodology in the 5th edition, and with the transition in 2009 to the sixth
edition of the Methodology, the recalculation of indicators was carried out until 2005. In addition, separate publications of central banks and the
Standing Committee of the SG on the balance of Payments of the two countries for the period after 2021. There were none at the time of writing this

monograph.
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(+19.9%), and imports amounted to $259.1 billion, stabilizing at the end of 2022
at new levels: supplies from the UK and USA fell 6-7 times, from other large
“unfriendly” countries by one and a half to two times; but most significantly
Geographically close neutral countries Turkey and Kazakhstan have increased
supplies to the Russian market.

Returning to trade with Belarus, it should be noted that due to the different sizes
of the economies, the volume of trade is uneven. Russia remains a key partner of
Belarus: the total foreign trade turnover of goods in 2021 amounted to $78.9
billion, of which almost half (49.9%) is accounted for by trade with the Russian
Federation. The share of the Republic of Belarus in the trade turnover of the
Russian Federation amounted to 4.9%.

In the period from 2005 to 2021, there was a negative balance of trade in goods
and services in the balance of payments of the Republic of Belarus on an ongoing
basis. The deficit of trade in goods between the Republic of Belarus and the
Russian Federation has increased from $3.5 billion (5.7% of GDP) for 2020 to
$7.4 billion. (10.8% of GDP) for 2021, mainly due to the outstripping growth of
imports (by 44.6%) compared with the growth of exports (by 26.0%).

There was an increase in exports by individual commodity groups (except fuel
and energy products), which affected the supply of metals and products made
from them (by $1.2 billion), chemical industry products (by $0.9 billion),
machinery, equipment, and vehicles (by $0.6 billion). The most important for the
Belarusian economy are supplies from Russia of mineral products (97.7%),
ferrous and non-ferrous metals (73.9 and 54.6%), wood (54.1%), building
materials (49.3%), machinery and equipment (40.1%).

In turn, the share of the Republic of Belarus as a consumer country of Russian
goods is 4.7% of the total exports of the Russian Federation. The Belarusian
market is the most significant for Russian exporters of textiles, leather raw
materials, machinery, equipment, and vehicles; construction materials: the share
of supplies to Belarus in the total volume of Russian exports for these commodity
groups is 26.3%; 25.9%; 11.4% and 10.6%, respectively (Zhalezko et al., 2020).

Exports of Belarusian goods to Russia increased by more than a quarter (by $3.3
billion), up to $16.0 billion, accounting for 23.4% of GDP and 41.0% of total
exports of goods of the Republic of Belarus.

2 Source: Balance of payments of the Republic of Belarus with the Russian Federation. The official website of the National Bank of the Republic of

Belarus. —[Electronic resource]. URL: https://www.nbrb.by/bel/statistics/balpaybelrus (accessed: 02/28/2024). (In Russian).
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Abstract: This chapter examines the assessment methodologies and indicators used to
evaluate Complex Socio-Economic Systems (CSES) development in the context of
Russian and Belarusian digital economies, with particular focus on R & D, Higher
Education Systems (HES), and labor markets. The chapter begins by establishing the
theoretical foundation of indicators and indices, explaining their importance for
measuring progress toward Sustainable Development Goals. It then analyzes specific
indicator systems applied to evaluate scientific and technological development,
including technological equipment measures, the ICT Development Index, and various
university ranking methodologies. The authors present comparative data showing the
relative positions of Russia and Belarus in global technological advancement rankings,
revealing significant gaps between these countries and world leaders. Special attention
is given to university rankings, where Russian institutions (with Moscow State
University leading) are making progress but still lag behind Western counterparts,
while Belarusian universities remain in lower tiers. The chapter further explores the
digitalization of educational environments through electronic information and
educational resources, examining how these technologies affect institutional
effectiveness and rankings. Finally, the authors review labor market indicators in the
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digital economy context, discussing various measurement approaches, including
composite indices that reflect intellectual development and creative work
characteristics. The research concludes that while numerous methodologies exist, each
has limitations that may distort empirical findings, particularly in transformational
economies like Russia and Belarus.

Keywords: Complex socio-economic systems, Digital economy, Higher
education rankings, Indicators assessment, Labor market metrics, R & D
development, and Technological advancement indices.

INTRODUCTION

In its most general form, the indicator is derived from primary data that do not
allow correct interpretation of changes in the external and/or internal environment
of an economic entity, and secondly, correctly interprets the state and/or dynamics
of changes in a number of variables. Economic, social, and environmental
Indicators are used when it is necessary to describe “... phenomena or conditions
of the natural environment” (Laverov, 2004, p. 43); and they “... always point to
something that is beyond direct consideration” (Tarasova & Kruchina, 2006, p.
127). Together with indicators in socio-economic research, it is customary to use
aggregated (weighted) indicators called indices, the use of which is justified in
cases where the causal relationships between variables are well understood
(Laverov, 2004, p. 43-76). The use of indices and indicators is due to many
reasons, such as:

- The high cost (unavailability) of direct observation of the phenomenon under
study;

- The importance of decisions for forecasting or developing strategic plans.

- Facilitating access to information for different categories and groups of users.

- Standardization and unification of the exchange of scientific and technical
information.

- Simplification of data analysis and interpretation of observed phenomena, etc.
(Borodin, 2023; Dudina & Tarasova, 2022; Laverov, 2004; Zhalezko et al.,
2022; etc.).

Accordingly, indicators of the development of Complex Socio-Economic Systems
(hereinafter referred to as CSES) are necessary to be able to measure, track
(monitor), access, and analyze the pace, dynamics, and effectiveness of the
movement of countries, regions, industries, and business entities towards
achieving the Sustainable Development Goals (hereinafter referred to as SDGs).
Moreover, development indicators allow adjusting the strategy and tactics of
achieving the SDGs. It is also important that many development indicators appear
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due to the fact that often the measurement of quality of life, happiness, personal
hopes and personal progress, ethnicity and cultural affiliation, appearance or
intelligence are absent from the generally accepted SDG indicator system, which
does not allow “... to make the concepts of a safe and equitable space for
humanity and the SDGs more inclusive and comprehensive” (Custodio, et al.,
2023, p. 1).

Currently, the most developed indicators in the scientific literature characterize
the achievement of SDGs. In this regard, two methods of their construction are
known:

- Creation of a development indicators system, where each individual indicator
illustrates individual aspects of SDGs achievement. As a rule, economic, social,
environmental, and institutional subsystems of indicators are distinguished.

- Development of an integral (aggregated) indicator or index that allows
assessing the degree of sustainability of socio-economic development. Usually,
the aggregation of indicators is implemented based on three groups of CSES
indicators: environmental, ecological-economic, and ecological-socio-economic
(Laverov, 2004, p. 43-76).

With regard to such CSES as R & D, higher education, and the labor market in the
context of digitalization, it should be noted that, on the one hand, these systems
are reflected in separate SDGs indicators, for example:

A. Social indicators. Promoting education, training, and public awareness;

B. Human Development Index (HDI) that evaluates the level of average
achievements of a country by three indicators: 1) a long and healthy life; 2)
knowledge; 3) a decent standard of living (Tarasova & Kruchina, 2006, p.
138).

On the other hand, these CSES (R & D, higher education, and the labor market in
the context of digitalization), due to their complexity, have their own indicators
for assessing their development. Moreover, in the context of the development of
the knowledge economy and the information society, the indicators of R & D and
higher education are often considered together (Chugunov, 2011).

For example, to determine the place of a country in the world ranking of scientific
and technological development, you can use two “sets” of indicators:

- Knowledge intensity (input parameters, which usually include the share of R &
D expenditures in the country's GDP; the absolute number of researchers; the
specific number of researchers in the country);
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Abstract: This chapter examines the fundamental challenges in assessing Complex
Socio-Economic Systems (CSES) within the digital economy of the Union State of
Russia and Belarus. The analysis demonstrates that conventional approaches seeking to
reduce CSES to a limited set of key indicators inevitably result in incomplete and often
inadequate system descriptions. Using a mathematical model of migration between two
countries as an illustrative case study, the research reveals how behavioral
characteristics significantly influence system dynamics, producing dramatically
different equilibrium states depending on migration preferences. The findings clearly
establish that proper characterization of CSES requires not discrete numerical
indicators but functional dependencies that capture the nonlinear, synergetic nature of
these systems. This work contributes to the emerging understanding that complex
socio-economic processes must be analyzed through the lens of nonlinear dynamics,
accounting for behavioral factors and potential instabilities that can result in
unexpected systemic responses to minor perturbations.
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INTRODUCTION

As it is well known, the definition and assessment of the objects' states of an
economic system help to identify its level of development and enable operational
corrections to shortcomings and the qualitative and quantitative improvement of
the state of the object. This corresponds to the information materials of the
KOMGOR project, “assessment is a systematic observation of an object and
collection of data on it according to predetermined indicators for the purpose of
further determining the value or dignity of this object according to certain

21

criteria”’.

According to the well-known quality management rule of the “lucky seven’, the
average person controls 7+2 different factors, so the desire to simplify the
description of Complex Socio-Economic Systems (CSES) as much as possible by
reducing the tremendous set of their parameters to several (or even one)
characteristics (indicators) is easy to explain psychologically. Consequently, an
analysis and assessment of key indicators of CSES is a completely understandable
task, allowing for identifying the key features of the methodology for their
calculation and determining their advantages and disadvantages. Ultimately, the
goal of such analysis is to establish the patterns of CSES’s development.

The contemporary scientific literature available to us presents a set of indicators
characterizing the achievement of Sustainable Development Goals (SDGs) of
regions and countries. In addition, some consulting companies and rating agencies
are developing their own indicators, tools, methods, and techniques for measuring
the levels of scientific and technological development and digitalization of
countries and individual sectors of national economies (for example, labor
markets, HES, and R & D markets).

However, based on the key position of sustainable development as a driving factor
of economic growth, social responsibility, and ecological balance’, sooner or later,
an understanding of the following points comes:

1 Source: Information materials of the KOMGOR project. Criteria and indicators for assessing the effectiveness of stakeholder participation in the
urban governance process using public discussions as an example. — [Electronic resource]. URL: https://ekapraekt.by/wp-content/

uploads/2019/12/Infomaterial Kovalkinl-min.pdf. — (date of access: 15.04.2024). (In Russ.).
2 As it is known, G.V. Miller derived the rule of the "lucky seven" (taking into account individual capabilities 7 + 2), which suggests that in the
learning process, by limiting information to the lower limit (5), the teacher will avoid general fatigue of the audience, but may cause discontent

among "excellent students" (gifted listeners).
3 Source: Agenda for Sustainable Development. — [Electronic resource]. URL: https://www.un.org/sustainabledevelopment/ru/about/development-

agenda/ (date of access: 18.07.2024). (In Russ.).
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Firstly, ENN. Knyazeva notes: “This idea is directly related to the understanding of
the world from the standpoint of nonlinear dynamics and synergetic—a complex,
nonlinearly developing world, full of instabilities, crises and catastrophes, a world
that very often presents us with surprises and whose future is open”
(Knyazeva,2009, pp. 108-109). Similar positions on the nonlinear nature of the
development of the CSES are also expressed by other authors (Ansoff, 1989;
Bengraf et al, 2024; Ermicheva, 2008; Lazimov and Nazarov, 2023;
Pasmurtseva, 2020, among others).

Accordingly, for the socio-economic systems considered in this monograph (labor
markets, HES, and R & D), complexity is the essence of these kinds of systems, as
CSES. Therefore, by limiting the variables to only those 'key' factors proposed by
a specific model, there is a risk of discarding essential data alongside the
irrelevant information. Recent history is replete with cases demonstrating what
happens when, for example, purely economic parameters are emphasized while
social, cultural, historical, religious, and psychological characteristics of the
inhabitants of certain territories are ignored.

Secondly, it 1s understood that an attempt to reduce the description of a complex
system to several characteristics (indicators) is a path to “nowhere”, since the
parameters and variables that describe CSES are not numbers, but functions.

Indeed, from a synergetic position, sustainable development of systems is a self-
sustaining and self-organizing development. If we talk about the CSES, then this
is a development in which “... humanity as a whole and in each of its
representatives shows concern for the future, constructs a desired future in which
future generations should have starting conditions of life no worse than those of
the current generation” (Knyazeva,2009, p. 109). It becomes obvious that in a
synergetic context, the development of the CSEC cannot be described by finite set
of “numbers” (indicators), but only by functions. This is very unusual (especially
in the context of the economy of the USRB) and quite complex (even
mathematically), and requires much more information and consideration of the
behavioral aspects of the CSEC.

In connection with this, the authors* of a study made an attempt to implement
some illustrations of the above-mentioned problems of evaluating key indicators
of the development of complex socio-economic systems in the digital economy of
the USRB.

4 It should be noted that the key role in the development of the idea and content of this section of the monograph belongs to Professor E.V. Sinitsyn.
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Abstract: This chapter examines the innovative infrastructure of the Union State of the
Russian Federation and the Republic of Belarus as a critical factor for import
substitution and economic development under new economic conditions. The research
provides a comprehensive analysis of the concept of “Innovative Infrastructure” (Inln),
from broad to narrow interpretations, and presents the authors' definition as “a system
that includes the totality of all participants, relationships, products, resources, and types
of innovative activities at the level of the world, countries, regions, and firms.” The
study traces the development of innovative infrastructure in both countries,
highlighting the concentration of Inln elements in Russia's Central and Ural Federal
Districts and the significant growth of technology parks from 101 in 2014 to 269 in
2019. Similarly, in Belarus, the authors note the successful implementation of the State
Program of Innovative Development, which has established an effective network of
science and technology parks, technology transfer centers, and other innovation
subjects. Particular attention is given to universities as crucial elements of the
innovation ecosystem in both countries. The chapter identifies key challenges for
university-based Inln business entities, including short-term planning, sanctions
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pressure, and dependence on foreign investments, while also highlighting promising
development forms such as business incubators and technology transfer centers. The
research emphasizes the critical role of innovative infrastructure in import substitution
efforts initiated since 2014 in Russia and recently intensified in Belarus. It outlines
state mechanisms implemented in both countries to reduce dependence on foreign
technologies and create domestic innovative enterprises. The chapter also identifies
nine key factors hampering import substitution policies, with expert surveys revealing
the most significant challenges as a lack of domestic investment, low management
efficiency, and a shortage of qualified engineers. The authors conclude by proposing
six strategic directions to enhance the effectiveness of import substitution policies for
high-tech innovative products and services, including technology development, cluster
organization for accelerated technology transfer, personnel training, targeted financing,
improved public administration, and regulatory framework development.

Keywords: Innovative infrastructure, Import substitution, Industrial clusters,
Technological sovereignty, Technology parks, Union State, University
innovation.

INTRODUCTION

In modern scientific literature, there are different approaches to the definition of
“Innovative Infrastructure” (Inln): from a “broad approach” (it is a conglomerate
of all structures, buildings, bridges, transport systems, roads, logistics services,
information networks and other systems necessary for the functioning and
development of a set of innovative structures of companies and start-ups that
promote the development of innovative activities in the country and/or in the
region)' up to a “narrow approach” or a system consisting of a set of objects that
contribute to the implementation of either the entire innovation chain (innovation
cycle) at the level of regions or the country as a whole, or its separate
stage—commercialization of developments (Kuznetsova, 2015, p. 222).

It is also important that the regulatory framework of the Russian Federation®* and
the Republic of Belarus® contains strategic documents, which present such

1 Sources: Bengraf, et al., 2024; KorolevaandY ermoshina (2014); Kuznetsova, 2015.; etc.
2 The strategy of innovative development of the Russian Federation for the period up to 2023. Approved by the Decree of the Government of the
Russian Federation dated December 8, 2011 No. 2227-R. URL: https://z-motiv.ru/strategiya-innovatsionnogo-razvitiya-rf-do-2023-goda / (accessed:

14.12.2023). (In Russ.).

The concept of long-term socio-economic development of the Russian Federation for the period up to 2020 (approved by the decree of the
Government of the Russian Federation dated November 17, 2008 No. 1662-r). URL: https://www.garant.ru/products/ipo/prime/doc/94365 /
(accessed: 14.12.2023). (In Russ.).

Federal Law on Science and State Scientific and Technical Policy. dated 08/23/1996 N 127-FZ (last revision) on August 23, 1996 N 127-FZ.
Adopted by the State Duma on July 12, 1996. Approved by the Federation Council on August 7, 1996. URL:
https://www.consultant.ru/document/cons_doc_LAW_11507(accessed: 14.12.2023). (In Russ.).

The draft Strategy for Scientific and Technological Development of the Russian Federation until 2035 was prepared by the Center for Strategic
Research Foundation on the instructions of the Ministry of Education and Science of the Russian Federation on May 5, 2016. URL

https://strategy24.ru/files/uploads/cd2a43226e0ec13b325e¢4ff331e428c7.pdf (accessed: 14.12.2023). (In Russ.).
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definitions as: “innovation”, “innovative product”, “Innovative Infrastructure”, etc., as
well as identify priority areas for the development of Inln and RandD in the USRB.

After analysing various Russian, Belarusian, and foreign sources, we came to the
conclusion that the “Innovation Infrastructure” is a system that includes the
totality of all participants, relationships, products, resources, and types of
innovative activities at the level of the world, countries, regions, and firms
(author's interpretation) (Astratova et al., 2024). It can also be said that the
innovation infrastructure consists of an interconnected set of innovation systems,
implying networks of interaction between business units (firms), universities, and
development institutes, research centers, support infrastructure, and other
contractors within the framework of the innovation process.

It should be noted that there is not enough information in the public domain about
the development of innovation infrastructure in both Russia and Belarus. Thus, in
a continuous study of the subjects of the Russian Federation, it was revealed that
at the beginning of 2016, the number of active Inln elements in the subjects of the
Russian Federation amounted to 1,693, about two hundred more were at the stage
of formation (Eferina et al., 2017). By 2016, the maximum concentration of Inln
elements was observed in the Central Federal District, where a significant part of
industrial production and scientific complex is located (548 units), as well as in
the Ural Federal District, where 88 units of Inln are localized (Eferina et al., 2017,
p. 195). The following types of economic activity are most in demand in the
current economy (Feringa et al., 2017, pp. 197-198):

+ Information and communication technologies, business incubators, educational
centres; these areas are usually combined with the sphere of consulting services.

- Techno parks, territorial clusters, technology transfer centres, industrial parks,
engineering centres, territories of innovative development; these areas are
implemented in projects of the manufacturing industry and mechanical
engineering.

3 Decree of the President of the Republic of Belarus dated January 31, 2017 No. 31 "On the State Program of Innovative Development of the
Republic of Belarus for 2016-2020" / ETALON Information Search system [Electronic resource] / National Center for Legal Information of the

Republic of Belarus. (accessed: 19.02.2024). (In Russ.).
Decree of the President of the Republic of Belarus No. 1 dated 03.01.2007 (with amendments and additions dated 08/01/2022 No. 265) "On approval
of  the Regulations on the procedure for the creation of  innovative infrastructure entities." URL:

https://president.gov.by/bucket/assets/uploads/documents/2022/265uk.pdf (accessed: 14.12.2023). (In Russ.).
The National Strategy for Sustainable Socio-economic Development of the Republic of Belarus until 2030. — Approved by the Presidium of the
Council of Ministers of the Republic of Belarus No. 10 dated 05/02/2017. URL: https://economy.gov.by/uploads/filessNSUR2030/Natsionalnaja-

strategija-ustojchivogo-sotsialno-ekonomicheskogo-razvitija-Respubliki-Belarus-na-period-do-2030-goda.pdf (accessed: 14.12.2023). (In Russian).
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Abstract: This chapter examines the public management of innovation infrastructure
in the Union State of the Russian Federation and the Republic of Belarus (USRB)
within the context of the digital economy. Through comparative analysis of R & D and
higher education sectors in both countries, the research identifies key challenges and
opportunities for enhancing scientific and technological development. The study
reveals that despite significant investment in R & D (1.1% of GDP in Russia and 0.8%
in Belarus), both countries face declining effectiveness of research outputs, with patent
applications decreasing by approximately 41% in Russia and 50% in Belarus from
2015 to 2022. Survey data from experts, government officials, and students highlight
three critical factors for transforming university research into practical innovations:
cooperation with enterprises, adequate compensation for scientists, and creation of
coordinated R & D market databases. The chapter also analyzes the impact of
digitalization on higher education, noting a positive trend in student interest in
technology-related programs, with enrollment increasing from 25,000 to 68,000 in
Russia and from 12,000 to 30,000 in Belarus between 2020 and 2023. The findings
underscore the need for strategic reforms in taxation policies for businesses
implementing R & D results, improved financial support for scientific laboratories, and
stronger synergy between higher education, R & D, and labor markets to unlock the
full potential of digital innovation in the USRB.
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INTRODUCTION

In recent years, the Union State of the Russian Federation and the Republic of
Belarus (USRB) has increasingly acknowledged the important role of the state in
governing R & D and higher education in the context of the restructuring of the
labor market relating to digitalization, as well as economic purposes of
stimulating economic growth and gaining international competitiveness for the
country (Astratova et al., 2024; Bogdan et al/., 2020). While the research sector of
the Union state contributes meaningfully to supporting various sectors of industry
(Petrov, et al/, 2022), it also imposes a pressing need to develop and implement
sectoral policy instruments in the state sector that promote greater research
collaboration, increased research funding, and better commercialization of
researchers based results for optimal impact in relation to economics (Astratova,
2023b; Ferile, et al/, 2008; Smith and Jones, 2020; Znamensky, 2012).

As we already mentioned, the Russian Federation is keen to turn its attention to
the area of innovation, which is evidenced by a series of regulatory documents.
For example, the Strategy of Innovative Development of the Russian Federation
for the period up to 2023 (hereinafter referred to as the Strategy) ' is developed on
the basis of the provisions of the Concept of Long-term Socio-economic
Development of the Russian Federation for the period up to 2023* and takes
account of the Federal Law “On Science and State Scientific and Technical
Policy’” stipulating that the Strategy is developed to respond to challenges
confronting Russia in the area of innovative development, to specify the aims,
priorities, and mechanisms of state innovation policy. The Strategy also
establishes guidelines for long-term development for subjects of innovation
activity, guidelines for financing the area of fundamental science and applied
science, and support for the commercialisation of developments. Moreover, the

1 The strategy of innovative development of the Russian Federation for the period up to 2023. Approved by the Decree of the Government of the
Russian Federation dated December 8, 2011 No. 2227-R. URL: https://z-motiv.ru/strategiya-innovatsionnogo-razvitiya-rf-do-2023-goda/ (accessed:

12/14/2023). (In Russ.).
2 The concept of long-term socio-economic development of the Russian Federation for the period up to 2020 (approved by the decree of the
Government of the Russian Federation dated November 17, 2008 No. 1662-r). URL: https://www.garant.ru/products/ipo/prime/doc/94365/ (accessed:

12/14/2023). (In Russ.).
3 Federal Law on Science and State Scientific and Technical Policy. dated 08/23/1996 N 127-FZ (last revision) on August 23, 1996 N 127-FZ.
Adopted by the State Duma on July 12, 1996. Approved by the Federation Council on August 7, 1996. URL:

https://www.consultant.ru/document/cons_doc_ LAW_11507/(accessed: 12/14/2023). (In Russ.).
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Strategy is based on the results of a total assessment of a nation's innovation
potential coupled with a long-term scientific and technological forecast. The
provisions of the Strategy are to be acknowledged whenever concepts and
programs for the socio-economic development of Russia are developed.

A draft Strategy for Scientific and Technological Development of the Russian
Federation® until 2035 has also been developed, providing scenarios and
mechanisms for innovative development, as well as the choice of priority areas of
economic activity in the Russian Federation, including:

- Focus on global, “big challenges” facing the country and society, and enshrined
in regulatory documents.

- Finding opportunities for both large-scale socio-economic development and
potential threats and risks of a systemic nature.

- Obtaining new results with scientific novelty and based on the development of
radically innovative technologies.

- Striving for long-term planning, development, and implementation of large-scale
projects based on cross-country cooperation, interdepartmental, and
interdisciplinary research.

Therefore, the main directions of development of the Russian Federation in R &
D focus on both the thematic focus of research and development and on including
an indicator of the mission and purpose of that research and development in terms
of solving the most important social and state problems or of enabling an
opportunity for social and economic development.

With respect to the Republic of Belarus, it is a country that has presently chosen
the intellectual route of development as a path. The Scientific Strategy of the
Republic of Belarus, for instance, defines the period that will last until 2040. The
main predictions of the future intellectual economy, the main objectives of state
policy on science and innovation, the tools to stimulate the scientific and
technological development of the national economy and the predicted results of
the implementation of the Strategy, will allow the country to reach a global level
of competitiveness in a number of areas on the base of the development of
innovative technologies, intellectualisation and digital industrial revolution.

4 The draft Strategy for Scientific and Technological Development of the Russian Federation until 2035 was prepared by the Center for Strategic
Research Foundation on the instructions of the Ministry of Education and Science of the Russian Federation on May 5, 2016.URL

https://strategy24.ru/files/uploads/cd2a43226e0ec13b325e¢4ff331e428c7.pdf(accessed: 12/14/2023). (In Russ.).
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Abstract: This chapter investigates the key challenges and “bottlenecks” limiting the
effectiveness of public administration in Higher Education Services (HES) and
Research and Development (R & D) sectors in Russia and Belarus. Through a
comprehensive analysis of World Bank and United Nations data on e-government
development, corruption control, public administration effectiveness, and educational
expenditures, the research identifies systemic inefficiencies affecting these knowledge
economy sectors. The study employs correlation analysis and expert surveys (N=83 for
Russia; N=25 for Belarus) to evaluate the impact of global trends—scientific-
technological progress, budget sequestration, and decision-making optimization—on
sectoral governance. Findings reveal that while both countries demonstrate positive
attitudes toward digital transformation in public administration, Belarus significantly
lags behind Russia in harmonizing with global trends in HES governance. The research
identifies bureaucratic inefficiency, corruption, and insufficient digital competencies
among civil servants as primary bottlenecks hindering effective public administration.
Despite fluctuating government expenditures on HES and R & D in both countries, the
e-Government Development Index (eGDI) shows gradual improvement, indicating
positive trends toward digital governance. The study concludes that priority reforms
should focus on enhancing transparency, accountability, and citizen representation in
government bodies to improve management efficiency and institutional development in
the knowledge economy sectors.
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INTRODUCTION

The “knowledge economy” as a special branch of the national economy, which is
formed by the R & D services sector and the higher education services sector, is
one of the most difficult objects of implementing the sectoral principle in public
administration (Astratova, 2023b). Sector HES plays a very special role in the
knowledge economy, since the final stage of formal education is being
implemented in the HES system (Astratova et al., 2022; Astratova et al., 2021;
Panikarova et al., 2020; Tatarkin and Pilipenko, 2007), and also because HES has
a dual content, being at the same time a socially significant good and the totality
of the competencies of professional development, both of an individual and of the
whole society (Astratova, 2023b, p. 3).

From the point of view of systems theory, the public sector is a complexly
integrated organizational structure and has interrelated components that interact
both internally and externally (Economics in Context Initiative, 2021; Eucken,
1990; Felicio et al., 2021). Consequently, the “knowledge economy” industry and
its main elements (higher education and R & D) are the basis for analyzing the
complex relationships between key stakeholders, policies, resources, and
processes.

It should be noted that in the HES sector, systems theory is one of the tools used
to understand the problems existing at the university, including insufficient
funding, differentiated teaching levels, poor-quality infrastructure, efc. A
systematic approach is especially relevant in the implementation of innovative
technologies and the creation of innovative infrastructure, where universities play
a crucial role (Abiona and Sodeinde, 2022; Vasiliev et al., 2020). At first glance,
it seems that these problems are not interconnected, but in fact, they are
interconnected and hinder effective public administration in providing high-
quality education. The main task of systems theory is to ensure the integrated and
systematic provision of educational services that eliminate structural gaps,
collaboration of participants, and policy coherence to achieve better results, which
applies to HES as well. We find similar positions on this issue in the works of
other researchers (Vasiliev ef al., 2020; Helbing, 2012).

It should also be noted that in addition to systemic approaches to public
administration at the end of the 20th century, the scientific literature began to talk
about the need to reform the public sector, in connection with which such terms as
“new public administration” appeared, as well as new models of this
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management: “Public Administration”, “New Public Management”, “NPM” and
“Good Governance”, etc. (Barabashev, 2016; Dolgikh, 2017; Maratova, 2022;
Pollitt and Bouckaert, 2000). This led to the consistent reform of the public sector
in the OECD countries, starting in the 90s of the XX century (Pollitt and
Bouckaert, 2000). In order to improve the efficiency of work in public
institutions, focus on results and strengthen public sector accountability (Hood,
1995).

The popularity of the concept of “New Public Management” (NPM) has led to the
industry application of this public administration tool, including in the HES
system. This led to the emergence of the term: “new public administration of
higher education” (Shibanova, 2023). Moreover, the role of higher education in
society has increased so much that by now they are talking about its new
positioning (“repositioning” or “repositioning”) (Broucker, 2022).

Despite the generally recognized importance of the HES and R & D sectors,
public administration in these branches faces serious challenges in the Russian
Federation and the Republic of Belarus. It is known from the practice of other
countries that inefficiency of bureaucracy, corruption, and political interference
are the main obstacles to effective governance, constraining innovation in
research initiatives (Agbazuere, 2020; Inakefe ef al., 2021; Olojede and Ann,
2023). Similarly, the problems of Russian public administration include issues of
legitimacy, corruption, efficiency of bureaucracy, and digitalization, which focus
on the difficulties faced in the process of transforming social institutions and
achieving economic results under global pressure (Avdeev D.A., 2021; Borenstein
and Pozdnyakova, 2022; Nemeryuk et al., 2020). In the Republic of Belarus, the
problems facing public administration cover a number of issues, including digital
development in the knowledge economy', as well as corruption, the effectiveness
of administrative and tort policies®, the dynamics of relations with the Russian
Federation and the transition to the principles of sustainable development, the
implementation of which requires comprehensive strategies for managing political
dynamics and promoting effective development (Gavrikov, 2022; Palchik et al.,
2020; Pilgun and Leshenyuk, 2021).

Accordingly, our research is aimed at identifying “bottlenecks” that limit the
effectiveness of public administration in the Russian Federation and the Republic

1 The concept of digital transformation of processes in the education system of the Republic of Belarus for 2019-2025. Approved by the Minister of
Education of the Republic of Belarus I.V. Karpenko on March 15, 2019. (Electronic resource). URL: https:/crit.bspu.by/wp-

content/uploads/2021/08/concept.pdf (accessed 03/25/2024). (In Russ.).

2 Tort policy is a system of concepts, ideas and views on legal and organizational and tactical issues of combating administrative offenses.
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Abstract: This chapter examines the economic mechanisms for stimulating scientific
and innovative activity within the Union State of Russia and Belarus (USRB). The
authors analyze three primary theoretical frameworks for understanding economic
mechanisms: mechanistic, process-based, and institutional approaches. Through expert
surveys conducted in early 2024, the study reveals that experts from both countries
overwhelmingly support building the economic mechanism on mutually beneficial
relations (89.81% of Russian and 96.43% of Belarusian respondents). The research
identifies four key development scenarios for the USRB economy: socio-economic
integration, diversification of foreign economic activity, creation of a unified scientific-
educational space, and constitutional reform. The majority of experts (48.15% Russian,
39.62% Belarusian) view socio-economic integration as the most likely development
path, with significant support for unified scientific space formation (25% Russian,
26.42% Belarusian). The study extensively analyzes the evolution of innovation
models from the original “Triple Helix” (university-government-business) to expanded
models incorporating society (“Quadruple Helix”) and environmental factors
(“Quintuple Helix”). These models are examined as frameworks for innovation policy
and regional development strategies, with particular attention to their applicability in
developing countries like Russia and Belarus. Expert survey results indicate strong
consensus (89.81% Russian, 96.43% Belarusian) that the innovative infrastructure
management mechanism for USRB universities should integrate four key elements:
government, universities, industrial enterprises, and student youth. International
cooperation between the fraternal countries is identified as the crucial catalyst for
creating synergistic effects in this integrated system. The chapter emphasizes the
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critical role of higher education institutions in driving innovation and economic
development, proposing a comprehensive economic mechanism that aligns scientific
and innovative activities with sustainable regional development goals.

Keywords: Economic mechanism, Innovation management, Regional economic
integration, Scientific development strategy, Triple Helix model, Union State of
Russia and Belarus, University innovation infrastructure.

INTRODUCTION

The essential content and development of the economic mechanism for the
development of national economy facilities is one of the key and actively
controversial issues, the relevance of the study of which does not weaken over
time.

This is due, in our opinion, to two reasons: 1) the relative novelty of the use of the
term “economic mechanism” and 2) the ambiguity of the interpretation of its
content, based on mechanistic concepts, process, and institutional approaches.
This allows us to imagine the evolution of the category of “economic mechanism”

29 ¢

as a sequence of “mechanistic”, “process”, and “institutional” concepts (Table 1).

Table 1. Analysis of the concepts of “economic mechanisms” proposed by various researchers, in the
author's interpretation (Bengraf et al., 2024, p. 189).

Name of the Description of the concept
concept
1. The mechanical The possibility of obtaining a positive effect from the use of various resources is
concept described.
The technical analogue is movement, a gain in effort when using mechanical tools.
2. Process The “mechanism” (the 1st element of the process) is considered, which allows using
approach. “control” (the 2nd element of the process) to implement the function of the process

(the 3rd element of the process), that is, to convert the “input” into “output”. The
essence of an economic mechanism is defined as a set of economic resources and
ways of their interaction for the implementation of a specific economic process.

3. Institutional When developing an economic mechanism, the focus is not on purely economic
approach. issues, but on the interrelation of economic problems together with non-economic
factors: social, political, ethical, and legal problems.

From Table 1, it can be concluded that the Economic Mechanism (EM) is an
instrument of the economic laws of social reproduction, that is, production,
exchange, distribution, and consumption. There are other ideas about the essence

of EM in the literature, which were discussed in more detail in our earlier study
(Bengraf et al., 2024).
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The results of our expert survey' show that the economic mechanism for the
development of the Union State of Russia and Belarus should be based primarily
on building mutually beneficial relations with a fraternal country—89.81% of
respondents from the Russian Federation and 96.43% of respondents from the
Republic of Belarus answered in the affirmative (Fig. 1).

The gradual transition from neoliberalism to a
model of mobilization economy.
Building relations with a fraternal country based
on paternalism.
The formation of a new statehood, equal to the
viability of the state.
Strengthening and development of statehood
and national sovereignty.

Building relations with a brotherly country
based on mutually beneficial cooperation.

The development of the national economy
according to the "Intellectual Country" model.
Preservation and implementation of social

obligations.
A strong central government and the

implementation of measures to support and...

0 20 40 60 80 100 120

M Belarus ™ Russia

Fig. (1). Experts' answers to the question: “The mechanism of development of the Union State of the Russian
Federation and the Republic of Belarus should be based on such tools as ... “, people; multiple choice is
possible in the answers of respondents.

(Npe=111; ny. = 108; Npy=58; np,=56; K, = 0.21; K, = 0.86)

At the same time, the development of the national economy according to the
“Intellectual Country” model also took very high positions: second place in the
rating of responses, or 48.15% of respondents from the Russian Federation who
answered in the affirmative, and 67.86% of respondents from the Republic of
Belarus. Finally, the third position in the respondents' responses belongs to the
strengthening and development of statehood and national sovereignty,
respectively, 41, 67% and 60.71%.

1 In January-April 2024, a survey of experts (university professors, research institute employees and heads of innovative enterprises) and government

officials using Google docs, WhatsApp and Vkontakte was conducted.
The data of the Belarus responses were obtained based on the distribution of links to questionnaires in Google docs by e-mail and social networks and

processing in Statistica.
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Abstract: This chapter examines the role of indicative planning in managing
innovation activities within the Union State of the Russian Federation and the Republic
of Belarus (USRB). The research investigates how scientific activity and knowledge
generation influence innovation systems' effectiveness. Through comprehensive
analysis of economic indicators and econometric modeling, the study identifies
significant correlations between scientific performance indicators (capital expenditures
on R & D, internal R & D costs, patents for inventions, and utility model patents) and
innovation activity metrics (costs of innovative activities, advanced manufacturing
technologies used, volume of innovative goods and services, and developed advanced
technologies). The findings confirm that scientific activity has a strong, sustainable
impact on business entities' innovation performance, providing a solid foundation for
indicative planning by state and municipal administration bodies. The developed
econometric models offer practical tools for forecasting and strategic management of
innovation infrastructure within the USRB.

Keywords: Econometric modeling, Indicative planning, Innovation management,
Innovation systems, Knowledge economy, Scientific activity indicators, Union
State of Russia and Belarus.

INTRODUCTION

One of the most important tasks facing the SMA management of the Union State
of the Russian Federation and the Republic of Belarus is to achieve long-term
development goals of ensuring a high standard of living for the population and the
dynamic progressive development of all sectors of the economy. This vector of
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development is impossible without switching to an innovative type of
development.

In this regard, the most important task facing the SMA management at the USRB,
as we have already noted earlier’, is the creation and effective functioning of an
innovative infrastructure consisting of a set of innovative systems. The effective
functioning of innovative systems is possible provided that innovative projects are
implemented in a timely manner that meet the requirements of the external and
internal environment and contribute to building up their own potential with the
orientation of the company's activities for a long-term development perspective.
The realization of the scientific potential of economic entities contributes to
increasing the importance and role of R & D in their innovative activities. The
results of scientific activity are becoming a decisive factor for obtaining long-term
profits and productivity of an economic entity in a knowledge-based economy, as
more and more organizations define their core competencies in the field of
intangible assets.

In these conditions, the use of indicative planning tools becomes especially
important—that is, the activities of SMA bodies to make forecasts and targets for
output based on the use of a system of economic indicators (Andryushkevich,
2012; Nielsen, 2008; Nove, 1987, etc.). It should be noted that indicative planning
is carried out by the state in an attempt to solve the problem of asymmetric
information in a market economy through the coordination of investments by the
state and private investors, based on forecasts and output targets. The final plans
are aimed at obtaining valuable information from an economic point of view. As a
result, this information acts as a public good, which is especially important for
those cases when: a) the market cannot independently disseminate this
information, and b) viable markets have yet to emerge. Accordingly, indicative
plans will complement market information and serve to expand the market, but do
not replace the market mechanism. That is why indicative plans are widely used
in both market and mixed economies (Nielsen, 2008). When using indicative
planning to influence the economy, the state uses such basic tools of “influence”
as subsidies, grants, and taxes, but does not use tools of “coercion” in relation to
economic entities (Nove, 1987). Moreover, indicative planning contrasts with
directive or mandatory planning, when SMA bodies set quotas and mandatory
requirements for production volume.

1 See section 1.4.1. of this monograph.
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It should be emphasized that in modern conditions, due to the strengthening of the
position of private business and increasing the stability of market mechanisms, the
method of indicative planning has become less frequently used. At the same time,
targeted programs (strategies) and forecasts for the development of certain
strategically important industries are used by SMA bodies as a very effective
management tool.

Since the development of the knowledge economy and the creation of a unified
scientific and technological space of the SRB is a pressing task of our time, it is
therefore relevant to use indicative planning tools by SMA bodies to identify and
assess the impact of the intensity of scientific activity in terms of generating
fundamental knowledge on the effectiveness of innovative systems.

As we have already noted in previous sections’, as a result of numerous scientific
studies, it has been proven that innovations currently play an important role in the
competitiveness of economic agents at all levels of management. The importance
of innovations focused on the sustainable development of economic agents
increases every year. However, the costs of innovative projects can pay off and
contribute to economic development only if these projects are based on the results
of serious scientific research (Siegel et al., 2004).

According to Noack and Jacobsen (2021), in recent years, there has been an
increasing relevance of scientific knowledge for production, requiring new tools
to establish closer relations between the academic community and industry.

Also, in a study by Fayyaz et al. (2021), it was proven that the processes of
knowledge generation and exchange between employees of an organization lead
to faster innovation in organizations. As a result of the research conducted by
these researchers, it was proven that the processes of knowledge generation and
exchange are strongly related to the effectiveness of innovation in an organization
(Fayyaz et al., 2021).

Thus, we can conclude that, despite the importance of knowledge generation
processes for the development of innovative systems, which has been repeatedly
shown in numerous scientific publications (Kaihua and Mingting, 2014; Rajnoha,
et al., 2019; Secundo, et al., 2016), the assessment of the impact of scientific
results on innovation The activity of economic entities today is beyond the
achievements of modern economics. Moreover, the assessment of the impact of
the results of scientific activity on the innovative activity of business entities is

2 See Chapter 1.4 of this monograph.
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Abstract: This chapter examines the evolving concept of creative human capital in the
context of the digital economy and the fourth industrial revolution. As technological
breakthroughs in artificial intelligence, robotics, and other digital technologies
transform the labor market, there is a growing demand for workers with cognitive skills
and creative thinking. The study explores how creative human capital becomes a
strategic resource for social development, with particular focus on the health sector in
the Russian Federation and the Republic of Crimea. The research analyzes the socio-
technological infrastructure that supports creative human capital formation, identifies
the challenges in the health sector workforce, and proposes strategies for enhancing
productivity through creative human capital management. Special attention is given to
the integration of the sanatorium-resort complex with the healthcare system in Crimea,
highlighting its role in regional economic development and public health improvement.
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INTRODUCTION

As it is well known, in the conditions of socio-economic development based on
creation and application of digital technologies, society has defined trends of
development of such technological breakthroughs as: artificial intelligence, the
Internet of things, fully automated production, robotics, virtual and augmented
reality, information storage and storage technologies, nanotechnology, and
biotechnology efc. (Astratova, et al., 2022; Bengraf, et al., 2024).
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So, there is a gradual transition of the economy and society into the fourth
industrial revolution. One of the features of the fourth industrial revolution is the
appearance of supercomputers and robots, which allow the replacement of human
labor by complex work performed by automated intelligent machines, and can
further lead to job reductions while creating new ones. It’s going to be targeted at
people with cognitive skills and creative thinking. Thus, the concept of «creative
human capital» is being introduced into the digital economy. The fact is that
sectors such as industry, medicine (e.g., nanotechnology), financial and economic
systems that use blockchain technologies are adopting digital currencies
(cryptocurrencies) among the first to adopt new digital technologies (Yanovskaya
and Simchenko, 2024).

At the same time, the digital economy is contributing to all positive factors and
negative ones that need to be regulated at the state level (Astratova and Bekshaev,
2024; Astratova, 2023b; Bogdan et al., 2020; etc.). For example, the increased
role of cybersecurity involves collecting and storing a huge amount of
information, both personal and public. In addition, digital technologies and tools
directly influence the transformation of labor markets and social-labor relations.

Let’s note that the global world community is living an amazing time; a time of
digitalization, in which innovations are being formed and implemented,
inventions based on digital technologies and, therefore, in the future, the usual
social life and activities will change radically: new methods and technologies
applied in the management of organizations will appear, human capital, people’s
health, education, industry, information transmission and perception efc. In other
words, for society, we are entering a new era of creative human capital formation
and development based on digital content.

In the conditions of digital society, it is human capital that becomes a strategic
resource for social development, where the development vector is directed
towards the intellectual and creative activities of employees. At the same time, in
the Russian Federation, the process of formation and management of creative
human capital is the basis of many state-directed programs and national projects.
However, in these programs, the region-wide component of the socio-spatial
development of human capital and its potential comes to the fore. This fact is
confirmed by the results of research conducted by L.S. Mazelis, et al. (2018),
which investigated the question of the interrelation and interconditioning of
development of creative human capital and trajectories of socio-spatial
development of regions, because human capital forms the conditions for
improvement, innovation, acceleration and efficiency in all spheres of economic
development, in other words, human capital creates the prerequisites for incre-
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asing production volumes, increasing the quality of life of the population, filling
federal and regional budgets of the country» (Mazelis, ef al., 2018).

Given the rapid spread of socio-technological infrastructure, the basis for the
development of an innovative and digital economy is modern knowledge that
allows for the creation, development, and expansion of human capital. In the
digital economy, creative human capital is of particular importance.

Such human capital factors as intelligence, health, knowledge, and quality of life,
as a result of the synergistic effect, generate creative innovation and
entrepreneurial activity necessary for the growth of the digital economy. The
complex and distributed mechanism of interaction of factors of development of
creative human capital of the region ensures the functioning of its socio-
technological infrastructure. The elements of socio-technological infrastructure
are the first and second-level economic spheres in the mechanism of human
capital formation of the region (Ganieva, 2022).

So, the first layer of socio-technological infrastructure includes areas directly
involved in human capital creation and development. The funds invested in them
by the multiplier effect are reflected in the growth of human capital:

- Education and science — includes the structure of the regional educational
system, staffing, and support system for scientific activities.

- Health — competence of medical workers, quality of medical services, level of
preventive and diagnostic provision, and technological component.

- IT-sphere — includes availability and sufficiency of information resources, level
of digitalization of the branches of economy, innovation, and progressiveness of
software (Ganieva, 2022).

The second level of socio-technological infrastructure is the spheres indirectly
involved in the formation of human capital, but certainly playing a significant role
in its creation, namely:

« Industry.

- Agriculture and agro-technological system.

- Transport and logistics technologies.

- Recreation, tourism, and sanatorium-resort complex (Ganieva, 2022).

At the same time, the assessment of the contribution of creative human capital is
characterized by objective methodological limitations in the ecosystem of the
region's development. Creative human capital is capable of accumulation and
reproduction; that is, it has all the characteristics of a productive factor to be
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Abstract: This chapter examines the sectoral state regulation of higher education
systems in Russia and Belarus within the context of digitalization. It analyzes the
organizational principles of public management with a focus on sectoral, intersectoral,
and territorial management approaches as applied to Higher Education Services (HES).
The study explores how the knowledge economy, particularly the HES sector,
functions as a critical component of socio-economic development in both countries.
The research identifies three key mechanisms of public policy in higher education
management—financing, restructuring, and autonomy management—and presents
expert opinions on their effectiveness in Russia and Belarus. The chapter further
discusses challenges and opportunities in the digital transformation of educational
governance, highlighting the need for innovative approaches to civil servant training
and the development of digital competencies. The findings indicate that while the
sectoral principle remains foundational in both countries' governance structures, the
autonomy management model appears most promising for future development of
higher education systems in the Union State of Russia and Belarus.
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INTRODUCTION

The specifics and essence of management processes in the public sector are
reflected, as is well known, in scientific principles, which are, on the one hand,
the “guiding idea” and, on the other hand, express the internal consistency of the

structural elements of the public sector as a system (Bratanovsky & Demenchuk,
2018, p. 20-21).

Among the organizational principles of public management, industry affiliation
plays an important role:

- The principle of sectoral management.

- The principle of intersectoral management.

- The principle of territorial sectoral management (Bratanovsky and Demenchuk,
2018, p. 25-26) (Table 1).

Table 1. Description of the principles of public administration related to sectoral affiliation, compiled
by the authors on the basis of various sources (Bratanovsky & Demenchuk, 2018; Manokhin, 2012;
Yusupov, 2013, etc.)

Name of the L. L. The Opportunities Provided to SMA Bodies
L. Characteristics of the Principle . L.
Principal by the Implementation of the Principle

It is implemented as a special system
for building SMA bodies, where the
1. The principle of | SMA body and its structural divisions

It allows you to focus the resources of SMA
bodies on management facilities, as well as on

. . the selection and placement of highly
sectoral are assigned such management objects . . . . .
) qualified personnel in public administration
management that are homogeneous and organically . )
. who know the theory and practice of working
related to the nature of industry . .
. in the industry.

activities.

It is carried out by interdepartmental

(supranational) management bodies . .
It provides an opportunity to strengthen

2. The principle of and is implemented as one L. .
. . . coordination, regulation, and control between
intersectoral management function applicable to . )
. . .. ) several industries and areas of management of
management certain areas of public administration

. .. a group of organizations.
(planning, organization,

standardization, certification, etc.).
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Table 1) cont.....
Name of the The Opportunities Provided to SMA Bodies

. Characteristics of the Principle . L.
Principal by the Implementation of the Principle

It allows you to consolidate the territorial
competencies of SMA bodies in management

It is impl. ted . sectors. For example, in the subjects of the
is implemented as an organic . . . .
3. The principle of . .p & . Russian Federation, territorial bodies of
Lo combination of sectoral and territorial . .. .
territorial sectoral .. ; . federal executive authorities are being created
principles in the construction of the

management s .
g activities of SMA bodies.

in federal districts, taking into account the
industry, the specifics of the region, the

climatic and geographical and socio-economic

characteristics of the region, efc.

It should be noted that the sector is “not only a complex of homogeneous
structures with a common activity profile that meet the material and spiritual
needs of society” (Astratova, 2023b). In the system of Russian statehood, the
sectoral principle was initially laid down: “... at the stage of public administration
of the affairs of society, the concept of an industry as a branch of public
administration was formed, which entered into sectoral legislation, including
constitutional legislation” (Manokhin, 2012, p. 82). In other words, the entire
Russian SMA system is based on the sectoral principle, and this is not accidental,
since for the Russian Federation, the largest state in the world (17,098,246 km2)',
only “... thanks to the sectoral principle, it is possible to ensure effective
communication and production links between organizations hundreds and
thousands of kilometers apart as well as qualified management from one center”
(Astratova, 2023b).

As for the Republic of Belarus, in fact and geographically, it belongs to the small
states, despite very active discussions on this issue in the scientific literature
(Browning, 2006; Mukhametov, 2020; Novikova, 2022; Potreba, 2019) (Table 2).

1 Source: [Electronic resource]. URL: https://rosreestr.gov.ru / (accessed: 06/07/2024). (In Russ.).
2 Source: [Electronic resource]. URL: https://gtmarket.ru/ratings/world-population (accessed: 06/07/2024). (In Russ.).
3 According to the World Bank PPP data for 2018
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Abstract: This study explores consumer behavior in the digital educational
environment, focusing on its characteristics, motivations, and influential factors.
Through surveys of Russian and Belarusian students, the research examines the shift
from traditional to digital educational consumer behavior in higher education. The
study reveals significant differences between Russian and Belarusian students'
perceptions of higher education as a guarantee of success, with Russians being more
skeptical. Both groups demonstrate similar preferences in additional education
programs, course content expectations, and value assessments. The research identifies
the challenges students face in distance learning, including excessive materials,
inconsistent teaching, and technological difficulties. Marketing strategies targeting
“Generation C” and “Generation Z” are analyzed, with findings suggesting that
personalized educational offerings, online reviews, university ratings, and social media
advertising significantly influence consumer choices in both countries. The study
contributes to the understanding of digital educational consumer behavior as a complex
social and digital phenomenon currently in the formative stage of theoretical and
practical study.

Keywords: Consumer behavior, Digital educational environment, Distance
learning, EdTech, Generation C, Higher education services, Marketing strategies.

INTRODUCTION

One of the key mainstreams of our time is the active introduction of Digital
Technologies (DT) into both business and daily human life. This determines the
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prioritization of digitalization in the economic development of the Union State of
the Russian Federation and the Republic of Belarus. In the realities of the digital
economy, there is also a significant change in marketing tools and the relationship
between consumers/buyers and producers/sellers in all markets, including in the
markets of educational services.

Speaking about the changing relations between an educational institution and its
client, a consumer of educational and intellectual services, it is necessary to
highlight the three main trends, in our opinion.

Firstly, due to the strengthening of market mechanisms in the global HES system,
students have been “conceptualized” as consumers (or customers) of higher
education services (Naidoo and Whitty, 2014).

Secondly, if earlier universities offered clients “standard sets” of educational
services', by now it is becoming almost impossible. In the context of widespread
“commodification” of higher education” and increased competition, both in local
and global educational markets, universities are forced to continuously develop
new types of educational and intellectual products/services targeted at specific
consumer groups: schoolchildren, applicants, college and university graduates,
adult audiences, as well as those who want to improve their skills, change the
direction of activity, learn foreign languages, as well as take up hobbies and
master personal growth programs, etc. This trend is described in our earlier
publications (Astratova and Izmailov, 2024; Astratova et al., 2023; Astratova et
al., 2022; Astratova and Klimuk et al., 2021; Astratova et al., 2021; Astratova et
al., 2019a; Astratova et al., 2019b; Larionova et al., 2019; etc.), as well as in the
works of other authors (Abrami et al., 2011; Belenova and Arenkov, 2021;
Ermakova and Bagrova, 2016; Research EdMarket, 2022; etc.).

Thirdly, the development of e—learning technologies (EdTech) using the Internet
significantly contributes to the process of “commodification of higher education”,
which is especially important in the context of the current growth in the number
of MOOC:s offering mass online educational courses (Naidoo and Whitty, 2014).
Indeed, the galloping development of the digital economy provides easy and fast
access for individuals to various services via the Internet, including
intellectual-intensive products and educational services (MOOCs, among others).
This trend is described in the articles of a number of authors (Aguaded, 2013;
Ainslee, 2018; Astratova & Izmailov, 2024; Research EdMarket, 2022, etc.).

1 For example, in the pre-digital era, a student had the opportunity to receive only one basic educational program, and additional training programs
took the form of electives, or were mastered after completing the basic program. In the digital age, a student can simultaneously master several

educational programs, both basic and additional directions.
2 "Commodification" (from “commodity”, i.e., "product") is a process in which an increasing number of different types of human activity acquires

monetary value and becomes a commodity bought and sold on the market.
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Thus, the above trends emphasize the increasing importance of knowledge of
consumer behavior in the digital educational environment: the main
characteristics and motives for choosing intellectual-intensive products and
educational services, as well as marketing tools to influence consumer choice.

Moreover, as we have repeatedly noted earlier (Astratova & Izmailov, 2024;
Astratova, 2023b; Astratova et al., 2023; Astratova et al., 2022; Astratova et al.,
2021; Astratova et al., 2019a; Astratova et al., 2019b; Larionova et al., 2019;
etc.), knowledge of the characteristics of consumer behavior in the digital
educational environment, it is also important for universities that are exists in
conditions of limited budgets and the need to optimize them in the process of
choosing priority vectors of digital educational technologies and software, as well
as the most cost-effective educational programs and courses.

At the same time, many questions on the stated issues are very debatable, and the
theoretical and methodological basis of “digital behaviorism” in general, and in
the educational services market, in particular, and in the sector HES, especially, is
still being formed, both in the Russian Federation and the Republic of Belarus,
and abroad. For example, as noted in a fundamental study by Glingor and Cadirci
(2022), combining machine learning algorithms and bibliometric analysis, the key
topics of journal articles in 5-year intervals and their evolution over time were
identified. The results of the study of these authors show that digitalization has
become an integral aspect of the main consumption patterns. Moreover, the study
identifies three key areas of consumer behavior research in the digital
environment, or “digital consumers.”

- The use of well-known classical theories of marketing and consumption, as well
as their application in the context of digitalization;

- Analysis of consumer behavior individually and in a group (transactional
analysis) in a digital environment;

- The impact of marketing on the consumption of certain types and groups of
digital goods and services (Giingdr and Cadirci, 2022).

In this regard, we will consider some of the most important positions in our
opinion concerning area number 3: “the impact of digital marketing on the
consumption of certain product groups” (Giingér and Cadirci, 2022, p. 1829),
namely: features of consumer behavior in a digital educational environment.

We will conduct the author's research according to the following plan: 1) portrait
of the consumer of digital educational services (EdTech); 2) features of consumer



170 Optimizing Socio-Economic Systems, 2026, 170-183

CHAPTER 14

Artificial Intelligence and Data Analytics in the
Organization of the Educational Process and
Quality Assessment of Higher Education

Evgeny V. Sinitsyn"" and Viola A. Larionova’

! Department of Management, Institute of Economics and Management, Ural Federal University
(UrFU), Yekaterinburg 620002, Sverdlovsk Region, Russian Federation

> Department of Economics and Management of Construction and Real Estate Market, Ural
Federal University (UrFU), Yekaterinburg 620002, Sverdlovsk Region, Russian Federation

Abstract: This paper examines the integration of Artificial Intelligence (AI) and data
analytics in higher education, with particular focus on their applications in educational
process organization and quality assessment. The research explores how generative Al
technologies like ChatGPT and YandexGPT are transforming educational
methodologies, student-teacher interactions, and assessment practices. Through
theoretical analysis and application of information theory, the study presents
mathematical models for evaluating Control and Measurement Materials (CMM) in
educational settings. A framework for analyzing individual digital profiles of students
is proposed, incorporating state vectors and Markov processes to predict learning
outcomes and assess educational quality. The findings suggest that while Al presents
challenges to traditional educational paradigms, its strategic implementation can
enhance student engagement, support personalized learning trajectories, develop
critical thinking skills, and improve overall educational quality when integrated with
appropriate analytics tools and pedagogical approaches.

Keywords: Artificial intelligence, Educational quality assessment, Generative Al,
Individual digital profiles, Information theory, Learning analytics, Markov
processes.

INTRODUCTION

The advent of the 21* century was characterized by the rapid evolution of
Artificial Intelligence (Al), which was introduced to a multitude of economic
activities: medicine, banking, retail, security, science, education, etc. Today, the
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implementation of Al as a core tenet of business processes and its application as a
decision-making tool is essential for sustaining market position and serves as a
transformational force for entire industries. Further, the emergence of advanced
generative models represents another revolution in the maturation of intellectual
technologies (Lutsenko and Golovin, 2024), and a new stage in the transformation
of the division of labor system that will produce inevitable changes in social and
economic relations on a global scale.

Generative Al generates conditions to interact with machines on a natural
language basis, allowing virtually any person, including people without
specialized programming language proficiency, to extract useful information from
the vast expanse of data at their disposal by leveraging the Internet. With a high
enough level of computing power of modern computers, GPT almost becomes an
accessible working tool for specialists regardless of their background or field of
work. This prescribes its widespread application across a number of professional
fields and the requirement of appropriate training to utilize this technology in the
resolution of practical tasks.

ChatGPT, DALL-E, and the Russian YandexGPT are examples of knowingly
accepted tools based on machine learning. According to statistics, more than 1.8
million visitors accessed ChatGPT' in April 2023. Of these, about 60 percent were
aged 18 to 34. This apparatus does not just analyze and classify information, but
also generates written or visual material. Yandex has announced the launch of the
third generation of language models, which is more efficient in working with
requests that have multiple conditions and is capable of providing a more
extensive and accurate response to the user's task’. The Russian neural network
YandexGPT, unlike ChatGPT, allows the user to ask a question by voice, but
unfortunately, it has not come close to creating poems and translating texts like
their foreign counterpart. New neural networks are excellent in customer service,
online sales, digital communications, marketing, advertising, and personal
management, and can even write in any programming language you ask for.
However, you must always be mindful to recognize that a neural network can
simply fabricate an illusion or a fake answer that has no relation to reality. This
requires the user to be sufficiently immersed in the topic and to think critically to
recognize and understand the mistake.

1 Source: [Electronic resource]. URL: https://www.similarweb.com/website/chat.openai.com/#traffic (accessed 06/28/2024)

2 Source: [Electronic resource]. URL:https://yandex.ru/company/news/02-28-03-2024 (accessed: 06/ 28/2024).
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Generative Al is yet another challenge for the education system. There is a heated
debate in the international academic community regarding whether it is a threat
(for example, to the traditional grading system) or whether it opens up new
educational opportunities for students and can become an indispensable teaching
assistant. Either way, generative Al is already disrupting the education system,
introducing changes in the design of pedagogy and management of educational
processes, the development of test materials, as well as student-teacher interaction
(Walczak and Cellary, 2023). It is essential to think about how systemically
higher education with GPT can co-exist and be utilized to enhance students'
education engagement and development of professional competencies and soft
skills, individualize educational trajectories, and overall increase the quality of
learning.

This technology is most frequently applied to assess and provide feedback on
student work in the higher education sector, including student essays and written
work (Escalante et al., 2023), a variety of graphics, design, and other work
(Almasre, 2024), and coding and programming work (Richards et al., 2024). For
example, S.S. Biswas in his study illustrates how ChatGPT can be used for
mediation of models, data analysis and interpretation, scenario and model
assessment (Biswas, 2023). H..Marzuki and colleagues observed a positive effect
of ChatGPT on the quality of students' writing work, mostly on the aspects of its
content and structure of the writing (Marzuki, ef al., 2023). Lastly, J. Qadir sees
ChatGPT as a superior modern tool to create realistic in-action virtual simulations
(Qadir, 2023). However, for the scholar, although a high level of engagement is
provided through the technology, it is not necessarily an effective means of
engaging in the strong possibility of developing realistic virtual simulations. In
addition, it is doubly problematic that not only will it provide fictitious
information and tailor the way in which learners engage, but it also provides
defective information and a false sense of reality for students. A similar view
regarding the possible conclusions regarding ChatGPT is that of R.W. Although
not based on an extensive quantitative study, McGee (2023) argues that the actual
intelligence displayed by Al during statistical analysis is virtually non-existent at
this time.

Al is being used as a pedagogical design field by teachers to build educational
programs/course content (Sridhar et al., 2023). For example, with neural
networks, we can generate images such as Sberbank's Kandinsky neural network

( https://fusionbrain.ai). Not only can we get high-quality and unique images, but
we can do it without issues of copyright. Another way to use Al is to take a text
file and convert it to a voice file for posting on a variety of platforms, a voice-over
of a presentation, or collaborating on a project together. A good neural network
for voicing text would allow you to set accents, add voice effects in a simple
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Abstract: This chapter examines the implementation and effectiveness of digital
educational technologies in Russian universities through the lens of semantic and
sentiment analysis. The digital transformation of Russian higher education represents a
complex journey marked by significant progress alongside persistent challenges. While
88% of universities have implemented learning management systems, only 45%
effectively utilize these resources for educational activities, revealing a considerable
gap between infrastructure availability and practical implementation. Through a
comprehensive analysis of theoretical frameworks, user experiences, and learning
outcomes, this chapter explores how digital technologies are reshaping educational
practices across Russia. The research reveals that student perspectives generally
demonstrate positive attitudes toward digital innovation, while faculty members
express greater ambivalence and a preference for traditional teaching methods. Online
educational platforms show varied effectiveness depending on implementation quality,
student preparation, and institutional support structures. The chapter identifies key
challenges, including infrastructure limitations, pedagogical integration barriers, and
digital literacy gaps, while highlighting opportunities for enhancement through
strategic infrastructure development, comprehensive faculty training, student-centered
design, and continuous improvement processes. Moving forward, Russian universities
should pursue balanced digital transformation strategies that leverage technological
affordances while preserving valuable educational traditions, ultimately enhancing
learning experiences and preparing students for an increasingly digital future.

Keywords: Digital Educational Technologies, Higher Education Transformation,
Learning Management Systems, Online Learning Platforms, Russian Universities,
Semantic Analysis, Sentiment Analysis.

* Corresponding author Chigozirim N. Onwusiribe: School of Public Administration and Entrepreneurship (SPAE),
Ural Federal University (UrFU), Yekaterinburg 620002, Sverdlovsk Region, Russian Federation; E-mail:
ndubuisichigo@gmail.com

Galina V. Astratova, Maxim V. Vlasov, Chigozirim Ndubuisi Onwusiribe & Longinus D.N. Nnadozie (Eds.)
All rights reserved-© 2026 Bentham Science Publishers


mailto:ndubuisichigo@gmail.com

Evaluating Digital Educational Technologies Optimizing Socio-Economic Systems 185
INTRODUCTION

The landscape of higher education has undergone a profound transformation with
the integration of digital technologies. Russian universities, following global
trends, have increasingly embraced various digital educational tools to
revolutionize their pedagogical approaches and enhance the learning experience
for students (Schurig et al., 2022; Grimalt-Alvaro and Usart, 2023). This shift
toward digitalization stems primarily from institutional desires to create more
adaptable, accessible, and engaging educational opportunities. Yet, amidst this
digital revolution, a critical question emerges: How effectively do these
technological innovations serve their intended purpose?

The digital transformation of Russian higher education represents a significant yet
uneven journey. While substantial progress has been made in establishing digital
infrastructure with data indicating that 88.51% of student residences provide
internet connectivity and 88% of universities have implemented Learning
Management Systems (LMS) the effective utilization of these resources remains a
challenge (Statista, 2024). Only 45% of these institutions successfully employ
LMS for educational activities, revealing a considerable gap between
infrastructure availability and practical implementation.

Furthermore, the digital landscape across Russian universities exhibits notable
disparities. Only 44% of institutions possess licenses for collaborative software
platforms like Zoom, while 13% lack fundamental digital infrastructure
components such as high-speed internet or specialized data storage systems
(Statista, 2024). Perhaps most concerning is that only 11% of universities
maintain digital infrastructure adequate for delivering comprehensive online
education through their own resources (Peskova et al., 2022). These statistics
underscore the necessity for focused strategies to enhance both digital
infrastructure quality and effective utilization.

The growing popularity of online coursework further emphasizes the importance
of evaluating digital educational technologies. During 2019, the predominant
online learning platforms in Russia included Coursera (15%), GeekBrains (8%),
and National Open University INTUIT (7%), among others (Grimalt-Alvaro and
Usart, 2023). The number of online education users has expanded dramatically,
rising from 4.12 million in 2018 to 9.9 million by 2023. This substantial growth
represents a broader shift toward digital learning approaches, necessitating robust
assessment methodologies for these technologies.

This essay explores the complex landscape of digital educational technologies in
Russian universities, examining their implementation, effectiveness, and impact
on learning outcomes. Through a comprehensive analysis of semantic and
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sentiment aspects of user experiences, we seek to understand how these
technologies are perceived by students and educators, identifying both successes
and challenges in their deployment. By exploring these dimensions, we aim to
contribute to the ongoing dialogue about effective integration of digital
technologies in higher education and provide insights for future development.

THE EVOLUTION OF DIGITAL EDUCATIONAL TECHNOLOGIES IN
RUSSIAN HIGHER EDUCATION

Historical Context and Current Landscape

The integration of digital technologies in Russian higher education has followed a
trajectory shaped by both global technological advances and local educational
traditions. Historically, Russian universities maintained a strong emphasis on
traditional face-to-face instruction, with technological integration occurring
gradually throughout the early 2000s. The initial phase primarily focused on basic
computerization equipping classrooms with computers and establishing internet
connectivity rather than comprehensive digital transformation of pedagogical
approaches.

The pace of digital adoption accelerated significantly after 2010, with Russian
higher education institutions recognizing the potential of digital technologies to
enhance educational quality and accessibility. This period saw the emergence of
various digital initiatives, including the development of national educational
platforms and the integration of international learning management systems.
However, the transformation remained uneven, with leading universities in major
urban centers adopting technologies more rapidly than regional institutions
(Peskova et al., 2022).

The COVID-19 pandemic served as a catalyst for unprecedented acceleration in
digital adoption across Russian universities. The sudden necessity for remote
education forced institutions to rapidly implement digital solutions, regardless of
their previous technological readiness. This emergency transition revealed both
the potential of digital educational technologies and significant gaps in
infrastructure, skills, and preparedness across the sector.

Theoretical Foundations of Digital Education

The theoretical underpinnings of digital education in Russian universities draw
from various pedagogical frameworks, with Constructivist Learning Theory
(CLT) emerging as particularly relevant. CLT emphasizes learning as an active
process where learners construct knowledge through experience and reflection
rather than passive reception of information. Digital technologies, when
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Abstract: This chapter examines the critical role of human capital development in the
integration of Research and Development (R & D) and higher education within the
digital economy of the Union State of the Russian Federation and Belarus (USRB). The
research identifies human capital as the most significant economic category and a key
factor in the development of the knowledge economy, innovation, and digital
transformation. The chapter analyzes current trends, challenges, and opportunities in
human capital formation through a comparative assessment of innovation activity
ratings, education spending, and labor market dynamics in both countries. Special
attention is given to the regional aspects of human capital development and the
structural transformations necessary for adapting to digital economy requirements. The
findings reveal a significant potential for enhancing scientific and innovative
capabilities in the USRB despite insufficient R & D investments, and highlight the
importance of practice-oriented approaches in higher education for developing
specialists capable of responding to contemporary economic challenges. The research
provides recommendations for improving strategic management of human capital to
address the qualitative gaps in the labor market and foster creative human capital
necessary for sustainable economic growth in the digital era.
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INTRODUCTION

Human capital is the most important economic category, implying a set of
intelligence, knowledge, skills, and abilities used to meet the diverse needs of the
individual and society. Human Capital (HC) is also an intensive productive factor
in the development of the economy and society, including health, education,
quality of life, and productive work. Moreover, in any organization, the most
important resource is HC, that is, “collective knowledge, qualities, skills,
experience, and health of the workforce” (Madgavkar et al., 2022).

Currently, there are several types of classification of human capital, among which
the following is the most common:

+ Individual or personal HC;
- Human capital of the organization (firm);
- National/regional human capital.

In the context of our research, it is important, firstly, that HC is a key factor in the
development of the knowledge economy, innovation, and digital economy.
Indeed, the quality of human capital, as well as the level of development of
education and science in the country, is able to ensure economic growth and the
authority of the state on the world stage. Advanced knowledge, scientific
research, innovative developments, and technologies contribute to improving the
competitiveness of the national economy. Other authors also present similar
positions on this issue (Bengraf et al. 2024; Eskindarov et al., 2022; Ishmuratova,
2021; Madgavkar et al., 2022; Panikarova et al., 2020; Simchenko et al., 2023;
etc.).

Secondly, according to the results of a fundamental study by E. Fedorova and
colleagues (2023) and by A. Yanovskaya and N. Simchenko (2024), it was found
that HC plays a special role in the digital economy. It is true due to the presence
of a number of causal factors:

¢ In the process of developing socio-economic and labor relations, new
technologies and approaches to human resource management have been
introduced at different periods of time. This led to the formation of theoretical and
conceptual changes in the organization of labor, which manifested first in the
primary displacement of physical labor', and then in the mass displacement of
low-skilled mental labor? and its subsequent replacement with automated techno-

1 i.e., technology of the period of the 1st Industrial Revolution.
2 i.e., technology of the period of the 4th Industrial Revolution.
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logies. This leads to the fact that difficult work dominates the work activity, a
person becomes an important resource, the need for intellectual and cultural
qualities of an employee increases, and the concept of labor management focuses
on HC, that is, on a person and is aimed at managing automated and robotic labor
through digital technologies, synchronizing them with highly qualified personnel
(Yanovskaya and Simchenko, 2024; p. 135 and p. 150);

¢ There are a number of factors illustrating the special role of human capital in a
digital society, namely:

- An increase in publication activity, which indicates “... an exponential increase
in scientific interest in the theory of human capital in the international scientific
community” (Fedorova et al., 2023, p. 1).

- The manifestation of the universal nature of the integration of digital
technologies into the theory and practice of the development of national
economies.

- Stimulating R & D in the development of HC management mechanisms by the
State and Municipal Administration (SMA) in cooperation with institutions and
businesses.

Thirdly, the regional aspect of HC development is important. In this regard, it is
also relevant that many issues of HC's impact on current innovations, economic
growth, and development still remain an incomprehensible “black box”,
especially in the regional context as a whole (Diebolt and Hippe, 2019;
Eskindarov et al., 2022; Fonseca and Pedro, 2019) and at the level of the Union
State of the Russian Federation and the Republic of Belarus, in particular
(Bengraf et al., 2024; Kozopolyanskaya, 2018; Simchenko et al., 2023; etc.). One
of the key priorities of the innovative development of the Union State of the
Russian Federation and the Republic of Belarus is the formation of a new type of
knowledge-based economy. Knowledge is the basis for the development of human
and scientific potential and contributes to increasing the knowledge intensity of
production processes. During the transformation of the Russian and Belarusian
economies to an innovative path of development, the scale of scientific research
and technical developments increased, as we noted earlier, and, accordingly, the
role of knowledge and its impact on national economies increased (Bengraf et al.
2024). Therefore, in the current conditions, special attention should be paid to the
process of investing in knowledge in order to form, develop, accumulate, and
reproduce it. Accordingly, if more recently the emphasis was on the quantitative
component of education, now its qualitative and creative components are coming
to the fore. Other authors also present similar positions on this issue (Bengraf et
al. 2024; Eskindarov et al., 2022; Ishmuratova, 2021; Panikarova et al., 2020;
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Abstract: This chapter examines the labor market as a complex socio-economic
system, with a particular focus on mathematical modeling of labor migration between
the Russian Federation and the Republic of Belarus within the framework of the Union
State. The study proposes a stochastic model based on Markov processes to analyze
cross-country migration flows, treating population movements as random processes
determined by transition probabilities. Using historical data from 1997-2022, the
research demonstrates how these migration probabilities have changed over time and
identifies similar trends in migration patterns between both countries despite
differences in magnitude. The model accounts for the factorization of population and
capital movements, allowing for the calculation of equilibrium concentrations and the
prediction of long-term population distribution. Special attention is given to working-
age migration, which constitutes over 80% of total migration flows. The findings reveal
a notable anomaly during 2005-2014 for Russia and 2006-2012 for Belarus, when
migration trends would have led to significant increases in population concentration in
both countries if maintained long-term. The chapter concludes by suggesting that
further research could benefit from a more detailed clustering analysis of labor
migrants by demographic and socioeconomic characteristics to enhance the predictive
capabilities of the model.

Keywords: Labor market, Markov model, Mathematical modeling, Migration
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INTRODUCTION

The labour market is a complex system of public economic relations between
employers and employees in the processes of the labour services provision, as
well as the negotiations about prices and working conditions, etc. The emergence
and evolution of the labour market is a process of “... the emergence and growth
of market potential through the formation of qualitatively new structural
relations” (Babenkova, 2008, p. 45). It is well known that the labour market
management mechanism is determined by the institutional environment and the
structure of relations between the elements of the complexly organized economic
system. Labour migration plays a special role in the system of labour market
relations. It is not only a force that influences the demographic situation in a
country or region and facilitates the influx of specialists lacking in the market, but
it also creates the prerequisites for cross-cultural communication between the
populations of different countries/regions. Moreover, “... labour markets in the
countries with a high standard of living are developing due to the constant influx
of labour from other countries and regions. The labour markets of these countries
are much more attractive than the labour markets in countries with an average
standard of living, confirming the hypothesis about the economic nature of
modern migration” (Wang and Platonova, 2019, p. 1).

It should be mentioned that the problems of labour migration, mutual investments
(capital flows), as well as export-import operations in the post-Soviet space,
became relevant after the collapse of the Soviet Union. The problem of labour
migration is especially relevant in the post-Soviet republics with a population
close in language, religion, mentality, and cultural customs, and most of all, for
the Republic of Belarus and the Russian Federation. The Union State Treaty
between them will turn 25 years old in December 2024. All of the processes listed
above are cross-connected and, anyway, affect all the spheres of economic, socio-
political, demographic, and cultural life of the member countries in the interstate
Union.

In the contemporary migration relations between Russia and Belarus, Belarus acts
primarily as an exporter of labour (Vasilevskaya, 2019). Moreover, Belarusian
labour migrants have become a “permanent component of the Russian labour
market” (Poletaev, 2021). These trends are obviously illustrated in Fig. (1).

Migration flows differ in their structure based on various criteria: geographic
location, time, gender, age, education, social status, etc.

The mathematical modelling of processes in the labour market as a whole and in
relation to labour migration is relevant both for the predictive analysis of socio-
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political and economic phenomena, and for the reliable planning of the socio-
economic development of the USRB.
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Fig. (1). Number of labour migrants from Belarus outside the country with the official work permissions, in
2015-2022, persons. Source: authors' results based on the data from the Ministry of Internal Affairs of the
Republic of Belarus. Available at: https://mvd.gov.by/ru/page/uchet-trudyashihsya-emigrantov-i-trudy-
ashihsya-immigrantov (Accessed: 04/14/2024).

The authors propose a mathematical model that allows identifying the complex
dependencies and forecasting the processes of cross-country migration on the
basis of historical data mining. Unfortunately, the authors have not had sufficient
data to conduct a full analysis, but they hope that the capabilities of the model
itself will be of interest to the economic community. The model is based on the
theory of random processes in stochastic systems. The mathematical justification
and basic formulas of the model are presented in our work (Astratova and Sinitsyn
et al., 2024), which presents a generalization of the model previously used
(Sinitsyn et al., 2022; Tolmachev et al., 2019) in the study of intra-urban
population migration processes, forecasting the demand for transport services, and
a number of other socio-economic problems.

A. Data and Calculation Methods

Data on mutual migration of the population are presented in Figs. (2 and 3). As
can be seen from Fig. (1), the migration from the Russian Federation to the
Republic

As can be seen from Fig. (2), the migration from the Russian Federation to the
Republic of Belarus reached a minimum in 2007-2012, after which it began to
increase (although with significant dips in some years).


https://mvd.gov.by/ru/page/uchet-trudyashihsya-emigrantov-i-trudyashihsya-immigrantov
https://mvd.gov.by/ru/page/uchet-trudyashihsya-emigrantov-i-trudyashihsya-immigrantov
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Abstract: This chapter examines the socio-technological nature of labor organization
in the digital environment of the Union State of Russia and Belarus. As both countries
transition toward innovative economic development models with an emphasis on
digitalization, traditional labor organization approaches are being transformed. The
study identifies how digital technologies are modifying labor content, processes, and
relations, creating new employment platform models and ecosystem-based work
organization structures. Particular attention is given to work rationing methods for IT
specialists in digital environments, highlighting the convergence of analytical and
summary approaches in modern practice. The research proposes functional points for
IT project implementation on digital platforms and outlines factors affecting
performance. The findings demonstrate that scientifically-based approaches to labor
rationing on digital platforms can improve productivity, identify hindering factors, and
create effective internal planning and control systems for project management in the
Union State.

Keywords: Digital economy, Digital labor organization, IT specialists, Platform
employment, Socio-technological transformation, Union State, Work rationing.

INTRODUCTION

Taking into account the influence of political, economic, and socio-technological
factors, today the economic paradigm is changing in the Union State of the
Russian Federation and the Republic of Belarus, and the model of economic
development of fraternal countries is being transformed, focused on social and
innovative development. In this regard, both countries have adopted a number of
legislative acts related to the innovative and scientific and technical development
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of national economies and individual industries until 2020, and extended until
2025 and 2030.

In accordance with the strategic planning documents', a list of initiatives for the
socio-economic development of the Russian Federation until 2030 has been
approved; this includes the following areas of development: social sphere,
construction, ecology, digital transformation, technological breakthrough, and the
state for citizens. Also, within the framework of the National Program “Digital
Economy of the Russian Federation”, as a tool for the strategic development of
the country, nine federal projects are being implemented aimed at regulating the
digital environment, training personnel for the digital economy and developing
the human potential of the IT industry, the development of digital technologies
and artificial intelligence, digital public administration, etc.” Among the listed
areas, trends are being traced, focused on the introduction of digital technologies
in all spheres of socio-economic development of the country, and, importantly,
this is training for the digital economy. In the process of training personnel for the
digital economy, forms and mechanisms of labor organization in the digital
environment should be developed and proposed, since the digital economy
modifies not only the content of labor but also the type of labor processes. Thus,
the subject of work in the digital environment is information and digital data,
which are presented exclusively in digital format; the means of work are digital
devices, digital programs, and the result of work is information products
(Savelyeva, 2018).

Within the framework of the Union State, the labor market of the Russian
Federation and the Republic of Belarus has a similar structure and similar
development vectors in the context of digitalization, namely:

- Creation of new jobs

- Investing in the workforce

- formation of a decent income

- Providing employment for the population

- Promotion of high labor standards as conditions for competitiveness
- Provision of other social and labor guarantees (Bengraf et al., 2024)

1 On approval of the list of initiatives for the socio-economic development of the Russian Federation until 2030. Decree of the Government of the
Russian Federation dated 06.10.2021 No. 2816-r (ed. from 03/14/2022) [Electronic resource].— URL: https://www.consultant.ru/document/cons_doc_
LAW_397326/708a1dd4b9¢098d56c63a4b0c948b8cdc3f39db0/ (accessed: 03/03/2024). (In Russ).

2 The digital economy of the Russian Federation. Ministry of Digital Development, Communications and Mass Media of the Russian Federation //

Minutes of the meeting of the Presidium of the Council under the President of the Russian Federation for Strategic Development and National
Projects dated 06/04/2019 No. 7. [Electronic resource]. — URL: https:/digital.gov.ru/ru/activity/directions/858/?utm_referrer=https%3a%2{%2f

www.google.com%2f (In Russ.).
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The team of authors M. M. Balog, S. E. Demidova, and V. V. Troyan noted that
in foreign countries, there is a pronounced correlation between the use of digital
technologies and labor productivity growth, but in Russia, such connections are

absent due to imbalances in regional and sectoral development (Balog et al.,
2021).

In the Republic of Belarus, the problem of the relationship between the use of
digital technologies and labor productivity growth is at the very beginning of its
study. Nevertheless, there are known works showing that with the use of digital
technologies, there is a redistribution of labor between humans and machines,
partial replacement of human labor with machine labor, and the release of a
significant share of the labor force, which ultimately increases labor productivity
(Golovenchik, 2018; Maltsevich, 2023; etc.). It is also shown that labor
productivity growth “... does not have a constant trend”, but “... there are
opportunities for its improvement within the framework of the concept of
“Construction 4.0.” (Maltsevich, 2023).

The author E.S. Sadovaya (Sadovaya, 2022) focuses on the fact that in the
conditions of a new economic reality, “automation of business processes turns out
to be a socio-technological prerequisite for employment platformization ... and
labor relations are turning from social into computer algorithms” (Sadovaya,
2022). In other words, there is a transition from an industrial type of regulation of
social and labor relations to a digital or platform type. A similar opinion was
expressed by the authors E.V. Nekhoda and L. Pan, who emphasize that “the basic
model of labor organization is the management of joint activities and
empowerment of platform employment participants” (Nekhoda & Pan, 2021), that
is, the organization of labor in a digital environment is carried out not on a
vertical and horizontal division of labor, but on the basis of the integration of
resources on a digital platform, with the help of which it is possible to attract
more participants through online access, increase resources and form ecosystems
by expanding the value chain.

It was considered necessary to supplement the changes and characteristics of the
organization of work in the digital environment, compiled by scientists E.V.
Nekhoda and L. Pan (2021). In their ecosystem-based work organization model
(Nekhoda & Pan, 2021), changes in the content of work in the digital environment
have led to transformations in the model, empowering all participants. Therefore,
objects, means, labor results, and business processes acquire digital form and have
a direct impact on the processes of distribution, exchange, and consumption in the
digital economy. Also, in addition to technical and professional skills, employees
in the digital environment are required to develop flexible skills aimed at personal
development. In this regard, the process of digitalization transforms the labor
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Abstract: This study examines the implementation and usage of Digital Technologies
(DT) in State and Municipal Administration (SMA) within the Russian Federation and
the Republic of Belarus. The research investigates the current state, challenges, and
potential benefits of digital transformation in the public sector compared to commercial
enterprises. Based on expert surveys of civil servants in Yekaterinburg conducted in
early 2024, the study identifies key applications of digital technologies in public
administration, including process automation, automated decision-making systems, and
manual task automation. The findings reveal significant gaps between the pace of DT
adoption in public administration versus the commercial sector, primarily due to
complex contracting processes and insufficient internal DT potential within
government structures. Despite strategic policy documents in both Russia and Belarus
aimed at creating innovative economies based on Big Data processing, the research
highlights several unresolved issues in both the external application (public-facing
electronic services) and internal application (management processes) of digital
technologies. The study concludes by emphasizing the urgent need for solutions to
enhance DT integration in public administration to improve efficiency, effectiveness,
and productivity in government organizations.
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INTRODUCTION

Digital technologies are understood in modern realities as “... a system of tools,
methods and methods for creating, collecting, accumulating, storing, processing,
transmitting and protecting information based on computer technology, used
everywhere in various industries and spheres of economic activity” (Astratova &
Bekshaev, 2024).

As a special information system, DT provides humanity with the following
opportunities:

1. Increase the productivity/efficiency of management processes

2. Allow us to operate with a large amount of information (Big Data)

3. Increase the reliability of information

4. Give hope for the creation of an electronic model of universal system
intelligent management (Astratova et al., 2022; Bengraf et al., 2024).

Using DT in the field of State and Municipal Administration (SMA) is extremely
relevant in the context of the prospect of building an electronic state and the need
for electronic communication between the state and society. In this regard, it is
important that the digitalization of SMA is not only the development of public
electronic services and web pages, but also the minimization of the time lag
between obtaining results and the appearance of reporting data, reducing the risks
of information security and data falsification, etc. (Astratova, 2023; Bengraf et al.,
2024; Dobrolyubova et al., 2019; Kiselev, 2018; Lindgren and Veenstra, 2018;
etc.).

Moreover, the use of DT in SMA also implies obtaining a number of additional
features:

1. Involvement of all stakeholders at various stages of the development and
implementation of public electronic services (Holgersson and Karlsson, 2014;
Lindgren and Veenstra, 2018)

2. Understanding the needs, expectations, and values of users of electronic public
services (Astratova, 2023b; Lindgren and Veenstra, 2018; Millard, 2015)

3. Transition of political communications to the Internet environment is a full-
fledged digital marketing tool and a channel for interaction between the
government and the population, political parties and society, which allows
online “... analysis of opinions in social media about various party brands,
personalities, analysis of the audience of blogs, efc.” (Chizhov, 2016, p. 335).
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As the Yandex' query statistics show, the topic of digital/information technologies
and their application in public administration is very relevant in Russia, since the
number of requests is quite large (thousands and tens of thousands of requests,
monthly) and it has an upward trend.

Moreover, the results of our expert survey” also show that the use of DT in the
work of civil servants presents a lot of opportunities, and experts rate them very
highly (Fig. 1).

use electronic document management in SMA 12
to obtain an electronic state
reduce the impact of geographical location
increase digital awareness of citizens 6

expand the self-service capabilities of citizens 7

increase the degree of voter participation in
the government of the country
optimize the provision of Public Services to
businesses
optimize the provision of Public Services to the
population

21
16

automate public administration 10

Fig. (1). Data from an expert survey of civil servants; respondents' answers to the question: “Do you think the
use of digital technologies in state and municipal management allows ...”, people (N=30; n=30; K, = 0.21; K,
= 0.76). Source: survey data in Google Docs and processing in Statistica; multiple responses from
respondents were allowed.

Fig. (1) shows that the use of DT in SMA, according to experts, allows optimizing
the provision of public services to businesses (70.0% of respondents' responses)

1 Source: search on the Yandex resource (https://wordstat .yandex.ru /) a query concerning keywords

2 Employees of the SMA bodies of the city of Yekaterinburg were selected to conduct an expert survey. The expert survey of civil servants was
conducted in January-May 2024. A questionnaire was developed based on the use of standard measurement and scaling procedures, consisting of
three blocks: 1) Introduction; 2) Main content (8 questions); 3) Personal questions (5 questions). Through the use of an e-mail mailing list with a link
to a questionnaire in Google docs, employees of the Yekaterinburg SMA authorities took part in the survey. The representativeness of the sample was
determined by well-known statistical methods (Malhotra, N.K., 2002); the minimum required number of respondents should be at least 9 people. As

of 06/01/2024, 30 questionnaires have been collected. All survey data were processed using Google docs, Microsoft Excel, and Statistica.
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Abstract: This synthesis integrates key findings from the 19 chapters analyzing the
Complex Socio-Economic Systems (SES) of the Union State of Russia and Belarus
(USRB). It emphasizes the critical role of digital transformation, Innovation
infrastructure (Inln), human capital development, and adaptive governance in
advancing integration. Key challenges include bureaucratic inefficiencies, R & D
underperformance, labor market imbalances, and digital adoption gaps. Strategic
recommendations prioritize harmonized policies, enhanced collaboration, and targeted
investments to foster a resilient, knowledge-based economy. The USRB’s experience
offers globally relevant insights into regional integration amidst geopolitical
uncertainty and technological disruption.
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INTRODUCTION

The dawn of the 21* century has witnessed an unprecedented acceleration in
technological advancement and geopolitical realignment, fundamentally reshaping
the landscape of regional integration and socio-economic development. Within
this dynamic context, the Union State of the Russian Federation and the Republic
of Belarus (USRB) stands as a pivotal experiment in post-Soviet reintegration.
Born from deep historical, cultural, and economic ties formalized in the landmark
Treaty on the Establishment of the Union State (1999), the USRB represents more
than a bilateral partnership; it embodies a strategic endeavor to create a cohesive
socio-economic space capable of navigating global complexity and fostering
shared prosperity. This Policy Synthesis Chapter consolidates critical insights
from an extensive 19-chapter analysis, offering a comprehensive roadmap for
transforming the USRB into a resilient, innovative, and globally competitive
entity in the digital era.

The USRB's journey, spanning over three decades, has achieved significant
milestones, notably a 2.6-fold increase in bilateral trade (2005-2021) and the
implementation of ambitious joint programs like the 28 Union Integration
Programs (2021-2023). These efforts underscore a commitment to deeper
harmonization across defense, customs, agriculture, and technology. However,
this integration occurs against a backdrop of intensifying global challenges: rapid
digital disruption, fragile supply chains, geopolitical volatility (exemplified by
sanctions regimes), and the imperative for sustainable development. While the
foundational treaties and institutional frameworks provide a crucial scaffold, the
Union State faces persistent and evolving bottlenecks that threaten its
transformative potential.

This synthesis identifies these critical pressure points through rigorous analysis:

1. The Innovation Paradox: Despite substantial investments in R & D
(averaging 1.1% of GDP in Russia, 0.8% in Belarus), outputs have markedly
declined, with patent applications falling by 41% in Russia and 50% in Belarus
(2015-2022). A disconnect persists between academic research and commercial
application, hindering technological sovereignty and import substitution goals
(Chapters 6, 7, 10).

2. Governance Under Strain: Bureaucratic inertia, complex contracting
processes, insufficient digital competencies among officials, and corruption
impede agile and effective public administration. These factors limit the
responsiveness of State and Municipal Administration (SMA) to rapid socio-
economic shifts and citizen needs (Chapters 8§, 19, 12).

3. Human Capital Mismatch: While higher education enrollment surges,
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particularly in digital fields (e.g., tech enrollments rising from 25,000 to 68,000
in Russia and 12,000 to 30,000 in Belarus, 2020-2023), structural imbalances
plague labor markets. An excess of general graduates coexists with acute
shortages of skilled professionals in high-tech sectors. Migration trends further
highlight this, with Belarus acting as a net labor exporter to Russia, driven by
economic factors (Chapters 17, 13, 15, 16).

4. Digital Divide: Enthusiasm for digital education and Al tools (Chapters 13, 14,
15) contrasts sharply with implementation gaps. Critical infrastructure
limitations, pedagogical integration barriers, and low effective utilization of
digital platforms (e.g., only 45% of Russian universities effectively use
Learning Management Systems) hinder the digital transformation of public
services and economic sectors (Chapters 19, 15).

5. Integration Friction: Asymmetries in economic size, institutional structures,
and the dominant role of the public sector in Belarus create friction in
deepening harmonization of legislation, standards (especially customs and
technical), and financial markets, despite political commitment (Chapters 2, 3).

Simultaneously, external pressures, particularly comprehensive sanctions against
Russia, act as a double-edged sword. They impose high economic costs and
disruption, but also serve as a powerful catalyst, accelerating mutual import
substitution efforts and reinforcing the strategic necessity of the Union State
framework for economic security within the Eurasian Economic Union (EAEU)
customs territory (Chapter 3). This complex interplay of internal challenges and
external shocks defines the critical juncture at which the USRB finds itself.

The central question addressed in this synthesis is: How can the USRB leverage
its unique integration framework, historical ties, and shared resources to
overcome systemic bottlenecks, harness digital and innovation potential, and build
a resilient, knowledge-based economy capable of thriving amidst 21st-century
uncertainties? Answering this requires moving beyond conventional policy
approaches. The analysis presented here treats the USRB not merely as a political
union but as a Complex Socio-Economic System (SES), characterized by
nonlinear dynamics, emergent properties, and intricate stakeholder interactions
(Chapters 1, 11). Understanding these dynamics is paramount for designing
effective interventions.

This chapter synthesizes evidence across diverse domains—from advanced
simulation modeling of SES dynamics (Chapter 1) and the intricacies of economic
cooperation (Chapter 3) to the transformative potential of Al in education
(Chapter 14) and the socio-technological reorganization of labor (Chapters 17,
18). It presents a cohesive Strategic Vision for 2035: positioning the USRB as a
globally competitive, digitally integrated knowledge economy anchored in
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CONCLUSION
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The Union State of the Russian Federation and the Republic of Belarus is in
unique conditions: a previously unprecedented global socio-economic and
military-political crisis, intensified by such phenomena as the protracted special
military operation in Ukraine, suffering the consequences of the coronavirus
pandemic, and facing intermittent local conflicts.

On the other hand, the successful coexistence of two fraternal states in the
Eurasian space for a quarter of a century is not only the success of integration
education in the post-Soviet period, but also the recognition that only the
friendship of fraternal, Slavic peoples allows the “Russian world” to withstand the
global military and political danger.

Despite the danger of World War III, it must be admitted that the world as a
whole is moving towards the formation of a global digital economy based on R &
D, higher education, and human capital development, and the Union State is
striving to create a unified scientific and technological space. This is due to a
number of objective factors, such as:

1. The global change in the role of the public sector and the importance of government
regulation by sectors of national economies (primarily labor markets, HES, and R &
D).

2. The universal nature of the introduction of digital/information technologies into the
business models of organizations in the commercial and non-profit sectors.

3. Changing the formats of universities' activities and the nature of the work of teaching
staff and researchers, as well as changing the nature and conditions of students'
education.

4. Changes in the requirements for the qualifications and competencies of employees in
the context of digitalization, which led to significant changes in the organization and
nature of the work of personnel in the commercial and non-profit sectors.

5. The acquisition of the innovative infrastructure of the Union State of the Russian
Federation and the Republic of Belarus as a key factor in import substitution and the
development of the knowledge economy in the context of digitalization.

In this regard, complex, interdisciplinary studies of complex socio-economic
systems—higher professional education, R & D, and the labor market of the
USRB—and the problems of sectoral state regulation of these systems in the
context of digitalization of the economy become particularly relevant. This is due
to the work of the author's team, which resulted in this monograph, which

Galina V. Astratova, Maxim V. Vlasov, Chigozirim Ndubuisi Onwusiribe & Longinus D.N. Nnadozie (Eds.)
All rights reserved-© 2026 Bentham Science Publishers
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examines three key issues: 1) Designing mechanisms for the optimal development
of complex socio-economic systems (on the example of the union state of Russia
and Belarus); 2) Challenges and perspectives of using digital technologies in new
economic conditions; 3) Current issues of human capital development in the
digital economy.

As a result of the research, the authors made the following main conclusions:
CONCLUSION:

The state policy of the development of the Union State of the Russian Federation
and the Republic of Belarus is conditioned by global trends shaping the
knowledge economy, digitalization, and innovative infrastructure. It is revealed
that the strategic goal of the state policy in the field of higher education is to
increase the availability of high-quality education that meets the requirements of
the innovative development of the economy of the USRB, the modern needs of
society, and every citizen of Russia and Belarus. The necessity of state
participation in the formation of the knowledge economy has been proved, which
necessitates further research to explore issues related to determining the most
effective share of state participation in the management of the higher education
system and the R & D sector. It is shown that the use of digital technologies in
public administration, both in Russia and Belarus, has currently revealed many
issues related to both the effectiveness of public administration in industries
(primarily the HES sector) and the external and internal use of DT in SMA
bodies. These issues need to be resolved as soon as possible and without delay.

Modern realities form multifunctional mechanisms for the development of the
SSEC, as well as various approaches to the methodology for assessing the main
indicators of the development of the CSES. The issues of assessing the processes
of development of complex socio-economic systems in the digital economy of the
Union State are considered. It is shown that the stated problem lies in the need to
search for and further study the dependencies and relationships between a large
number of values, parameters, and variables of the CSES. The solution to this
problem is the subject of further and independent research in the context of a new
scientific direction.

It is shown that in the context of state management of the innovation
infrastructure of the Union State, the interaction between the CSES (higher
education, R & D sector, and the labor market) plays a key role in ensuring and
stimulating sustainable economic development of fraternal countries in the
context of digitalization. It is established that for the successful implementation of
this approach and the activation of the relationship between R & D, higher
education and the labor market, the introduction of the “Triple Helix model” is
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required, where the spiraling interconnected and interdependent interaction
between the elements of the innovation infrastructure — innovative agents of
government, universities and enterprises — is carried out for the purpose of
innovative production transformation and transfer of knowledge. It is concluded
that higher education institutions are becoming a “crystallizing” core, a point of
growth and development of innovative infrastructure. In the new economic
conditions, the innovative infrastructure of the USRB is the basis for the further
development of both countries and a key factor in import substitution.

The use of DT and Al in education, both in Russia and Belarus, has currently
revealed many issues related to the technical and technological support of
universities, as well as methodological, pedagogical, psychological, and
educational problems. It is revealed that the behavior of the consumer of
intellectual services (primarily HES and R & D) in the digital environment in
modern conditions is a complex socio-economic, psychological, and digital
phenomenon. The theory and practice of researching the main characteristics,
motives, and factors of influence on the consumer are a problem area and are in
the stage of active formation both in the Russian Federation and the Republic of
Belarus, and beyond. The use of predictive, semantic, and sentiment analysis
tools, as well as digital analytics methods in the process of evaluating the
effectiveness of EdTech in universities, is also one of the urgent problems that
requires a speedy solution.

It is revealed that the development of human capital—the key trigger of the
innovative development of the SRB—should take place in the context of the
integration of R & D and higher education in the digital economy. The socio-
technological nature of the organization of labor in the digital environment of the
Union State is revealed. The scientifically based approaches of work rationing in
the implementation of projects on a digital platform are considered. The essence
of creative human capital is considered, and the challenges of creative human
capital in the digital economy are discussed. Finally, an assessment of key
indicators of the development of complex socio-economic systems in the digital
economy of the Russian Federation and the Republic of Belarus.

RECOMMENDATIONS:

To ensure the sustainability and further development of complex socio-economic
systems in a turbulent external environment, scientifically based measures are
needed that have a selective effect on key risk factors for the development of
“critical points” of distress and take into account their long-term consequences.

In this regard, the authors consider it necessary to recommend further analyzing
the developed strategies for the socio-economic development of the regions of
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Russia and Belarus for the period up to 2035 from this point of view and making

the necessary adjustments. Such measures and adjustments to strategies should be
based on models and mechanisms similar to those outlined in this paper.



References Optimizing Socio-Economic Systems 257

REFERENCES

Abd, R. A., Rowling, M., White, G., Mason-Jones, R. (2016). Public Sector Supply Chain Management: A
Triple Helix Approach to Aligning Innovative Environmental Initiatives. Foresight STI Gov., 10(1), 43-52.
[http://dx.doi.org/10.17323/1995-459x.2016.1.43.52]

Abdrakhmanova, G. 1., Vasilkovsky, S. A., Vishnevsky, K. O. (2023). Digital Economy: 2023: A short
statistical collection. Higher School of Economics. Moscow.

Abdrakhmanova, G. 1., Vishnevsky, K. O., Gokhberg, L. M. (2020). Digital Economy: 2020: A brief
statistical collection. Higher School of Economics. Moscow.

Abiona, O., Sodeinde, J. (2022). Utilisation of administrative theories and effective institutional
administration in federal university of agriculture Abeokuta, Nigeria. /nt. J. Adv. Stud. Econ. Public Sector
Manag., 10(1)

[http://dx.doi.org/10.48028/iiprds/ijasepsm.v10.11.09]

Abrami, P.C., Bernard, R.M., Bures, E.M., Borokhovski, E., Tamim, R.M. (2011). Interaction in distance
education and online learning: Using evidence and theory to improve practice. J. Comput. High. Educ.,
23(2-3), 82-103.

[http://dx.doi.org/10.1007/s12528-011-9043-x]

Agasisti, T., Shibanova, E. (2022). Actual Autonomy, Efficiency and Performance of Universities: Insights
from the Russian Case. Int. J. Public Adm., 45(2), 121-134.
[http://dx.doi.org/10.1080/01900692.2021.1903496]

Agasisti, T., Egorov, A., Maximova, M. (2021). Do Merger Policies Increase Universities’ Efficiency?
Evidence from a Fuzzy Regression Discontinuity Design. Appl. Econ., 53(2), 185-204.
[http://dx.doi.org/10.1080/00036846.2020.1803488]

Agbazuere, A.C.B. (2020). Challenges of Public Policy Making and Execution in Nigeria. Eur. Sci. J., 16(7)
[http://dx.doi.org/10.19044/esj.2020.v16n7p130]

Aguaded, 1. (2013). The MOOC revolution: A new form of education from the technological paradigm?
Comunicar, 21(41), 07-08.
[http://dx.doi.org/10.3916/C41-2013-al]

Ainslee, J. (2018). Digitization of Education in the 21st Century. Available from:
https://elearningindustry.com/digitization-of-education-2 1st-century

Akmuradov, H. G. (2023). Mechanisms and tools of the world economy. Symbol Sci., 5(2), 78-79.

Alekseev, Yu.G., Dudko, N.A. (2018). University 3.0: Methodological approaches to the management of
scientific and innovative development. Digital Transformation, (3), 14-19. In Russ., abstract in Eng.

Alekseeva, L. N. (2016). Creation of an electronic state as one of the stages of transition to the Good
governance model. Bull. Sci. Conf., 4-2(8), 7-9.

Almasre, M. (2024). Development and Evaluation of a Custom GPT for the Assessment of Students' De-signs
in a Typography Course. Educ. Sci., 14, 148.
[http://dx.doi.org/10.3390/educscil4020148]

Galina V. Astratova, Maxim V. Vlasov, Chigozirim Ndubuisi Onwusiribe & Longinus D.N. Nnadozie (Eds.)
All rights reserved-© 2026 Bentham Science Publishers


http://dx.doi.org/10.17323/1995-459x.2016.1.43.52
http://dx.doi.org/10.48028/iiprds/ijasepsm.v10.i1.09
http://dx.doi.org/10.1007/s12528-011-9043-x
http://dx.doi.org/10.1080/01900692.2021.1903496
http://dx.doi.org/10.1080/00036846.2020.1803488
http://dx.doi.org/10.19044/esj.2020.v16n7p130
http://dx.doi.org/10.3916/C41-2013-a1
https://elearningindustry.com/digitization-of-education-21st-century
http://dx.doi.org/10.3390/educsci14020148

258 Optimizing Socio-Economic Systems Astratova et al.

AlQershi, N., Abas, Z. B., Mokhtar, S. S. M. (2021). How Intellectual Capital Dimensions Impacts Strategic
Innovation In Manufacturing Smes. Acad. Strateg. Manag. J., 20, 1-8.

Andryushkevich, O. A., Denisova, 1. T. (2014). Formation of entrepreneurial universities in the innovative
economy. Econ. Sci. Mod. Russ., 3(66), 87-104.

Andryushkevich, O.A. (2012). Indicative planning in economies of different types // Capital of the country.
Available from: https://kapital-rus.ru/articles/article/indikativnoe planirovanie v_ekonomikah raznogo tipa/

Ansoff, I. (1989). Strategic management Ekonomika (p. 519). Moscow. Scientific editor and introductory
article by L.I. Evenko, pp. 11-32. In Russ.

Anufrieva, [. Y. (2021). Transformation of intra-organizational labor rationing in the context of digitalization.
Econ. Prof. Bus., 3
[http://dx.doi.org/10.14258/epb202133]

Astratova, G.V. (2024). Fundamentals of marketing: A short course of lectures. Textbook by G.V. Astratova..
Yekaterinburg: Ural University Publishing House. (In Russian)

Astratova, GV, Bekshaev, AA (2024). On the application of information technologies in public
administration and the promotion of political parties in the Internet environment. Bulletin of Eurasian
Science, 16(2) Available from: https:/esj.today/PDF/20ECVN224.pdf

Astratova, G. V., Izmailov, A. M. (2024). Comparative analysis of the market of mass open online courses
provided by institutions of higher education of the Union State of Russia and Belarus. Fundam. Res., 6, 14-
27.

[http://dx.doi.org/10.17513/fr.43623]

Astratova, G.V., Sinitsyn, E.V., Laptev, V.M., Simchenko, N.A., Shamardina, [.A. (2024). Intercountry
migration of the population in the Union State of Russia and Belarus: the development of a mathematical
model in the context of the formation of the mechanism of interstate integration relations in the labor market
in the context of digitalization. Bull. St. Petersbg. Univ. Econ. Accepted for publication. In Russ.

Astratova, G. V. (2024). Interaction of the system of higher professional education, R&D and the labor
market in the conditions of digitalization of the economy of the Russian Federation and the Republic of
Belarus: A collective scientific monograph. Azhur Publishing HouseY ekaterinburg. Available from:
https://www.elibrary.ru/item.asp?id=76783678

Astratova, G. V. (2023). The Union State of Russia and Belarus: The effectiveness of development in new
economic conditions. Bull. Eurasian Sci., 15(1) Available from: https://esj.today/PDF/61ECVN123.pd

Astratova, G. V. (2023). Sectoral policy of public administration in the system of higher education in the
context of  digitalization.  Bull.  Eurasian  Sci., 15(5), 1-17.  Available  from:
https://esj.today/PDF/58ECVNS523.pdf

Astratova, G.V., Toshpulotov, A.A. (2023). Financial management in public administration of developing
countries: Problems of effectiveness of foreign aid Bulletin of the Samara State University of Economics.
Economy, (11),22985-106. In Russ., abstract in Eng.

Astratova, GV, Izmailov, AM, Semenov, MM, Mitro, MS (2023). Problems of prices and choice of
educational services for students in the context of digitalization of the economy (preliminary analysis).
Bulletin of Eurasian Science, 15(3) In Russian; abstract available in English. Available from:
https://esj.today/PDF/S0ECVN323.pdf


https://kapital-rus.ru/articles/article/indikativnoe_planirovanie_v_ekonomikah_raznogo_tipa/
http://dx.doi.org/10.14258/epb202133
https://esj.today/PDF/20ECVN224.pdf
http://dx.doi.org/10.17513/fr.43623
https://www.elibrary.ru/item.asp?id=76783678
https://esj.today/PDF/61ECVN123.pd
https://esj.today/PDF/58ECVN523.pdf 
https://esj.today/PDF/50ECVN323.pdf

References Optimizing Socio-Economic Systems 259

Astratova, GV, Klimuk, VV (2022). On the issue of efficiency and effectiveness of scientific workers in the
R&D sector. Bulletin of Eurasian Science, 14(1) In Russian; abstract available in English. Available from:
https://esj.today/PDF/01ECVN122.pdf

Astratova, GV, Bedrina, EB, Klimuk, VV, Britvina, IB, Larionova, VA, Poshekhonova, GV, Rutkauskas,
TK, Savchuk, GA, Sinitsyn, EV, Tolmachev, AV, Yashin, AA (2022). Effects of the coronacrisis and new
economic sanctions in the digital economy: Higher education and the labor market Ural Publishing
House.(Vol. 310). Yekaterinburg:

Astratova, G. V., Beleeva, I. D. (2021). Problems of cross-cultural communication in the context of modern
linguistic technologies of higher education World of Science. Pedagogy and psychology, 9(6), 1-21.
Available from: https://mir-nauki.com/PDF/03PDMN621.pdf

Astratova, G. V., Klimuk, V. V., Sandalova, N. V., Chashchin, M. R. (2021). Russia and China university’s
students values in the context of mass open online courses Bulletin of Eurasian Science, 13(2) Available
from: https://esj.today/PDF/31ECVN221.pdf

Astratova, G. V., Bedrina, E. B., Larionova, V. A., Poshekhonova, G. V., Rutkauskas, T. K., Sinitsyn, E. V.,
Sinyakova, M. G., Tolmachev, A. V. (2021). Higher education and the labor market in the digital economy:
The development of mathematical methods and tools for the study of complex economic systems. Scientific
monograph Publishing house "Pero”. Available from: https://www.elibrary.ru/item.asp?id=47146122

Astratova, G. V., Astratova, S. V., Zhernov, A. A. (2019). Marketing of investment services for individuals
and financial security of the banking sector in the digital economy. Discussion, 95(4), 6-20.
[http://dx.doi.org/10.24411/2077-7639-2019-10032]

Astratova, G. V., Gnevasheva, V. A., Chashchin, M. R., Kocheryan, M. A. (2019). Values of students of
Russian universities BCI. Practical Marketing, 265(3), 33-44.

Astratova, Galina V. (2018). A review of twenty years (1998-2018) research of the consumer behaviour study
in different markets of goods and services, based on the author's interpretation of the system of values that
influence market behaviour of the consumer FEastern Academic Journal, 4, 1-27. Available from:
https://www.e-acadjournal.org/article-18-4-1.html

Astratova, G.V. (2018). Overview of the Consumer Behavior Study in the Markets of Food Products (1998-
2018), Based on the Author’s Interpretation of the Consumer’s Requirements in the System of Values that
Influence on the Consumer Market Behavior. Proceedings of Business and Economic Studies, 11(4), 1-28.b
Available from: http://ojs.bbwpublisher.com/index.php/PBES/article/view/628
[http://dx.doi.org/10.26689/pbes.v1i4.628]

Babenkova, L.M. (2008). Theoretical aspects of labor market research as a system of socio-economic
relations. News of universities. The Volga region. Social sciences, 3,45-52. [In Russ.].

Balog, M. M., Demidova, S. E., Troyan, V. V. (2021). The impact of digitalization of the economy on the
labor market Stage: Economic theory, analysis, practice, (5), 60-74.
[http://dx.doi.org/10.24412/2071-6435-2021-5-60-74]

Barabashev, A.G. (2016). The crisis of public administration and its impact on the main administrative
paradigms of the state and bureaucracy. Issues of state and municipal management, 3, 169-171. [In Russ.].

Barkhordari, S., Fattahi, M., Azimi, N. A. (2019). The Impact of Knowledge-Based Economy on Growth
Performance: Evidence from MENA Countries Journal of the Knowledge Economy, 10(3), 1168-1182.
Available from: https://doi.org/10.1007/s13132-018-0522-4


https://esj.today/PDF/01ECVN122.pdf
https://mir-nauki.com/PDF/03PDMN621.pdf
https://esj.today/PDF/31ECVN221.pdf
https://www.elibrary.ru/item.asp?id=47146122
http://dx.doi.org/10.24411/2077-7639-2019-10032
https://www.e-acadjournal.org/article-18-4-1.html
http://ojs.bbwpublisher.com/index.php/PBES/article/view/628
http://dx.doi.org/10.26689/pbes.v1i4.628
http://dx.doi.org/10.24412/2071-6435-2021-5-60-74
https://doi.org/10.1007/s13132-018-0522-4

260 Optimizing Socio-Economic Systems Astratova et al.
[http://dx.doi.org/10.1007/s13132-018-0522-4]

Becker, G.S. (1964). Human Capital Columbia  University  Press. Available from:
https://www.nber.org/books-and-chapters/human-capital-theoretical-and-emp-
rical-analysis-special-reference-education-first-edition

Belousova, D. R., Frolova, I. E. (2022). On the long-term scientific and technological development of Russia:
Monograph. Dynamic print (p. 168). Moscow. (In Russ.)

Belenova, A. 1., Arenkov, 1. A. (2021). Transformation of consumer behavior in the context of a pandemic in
the online education market Creative Economics, 15(7),2921-2938.
[http://dx.doi.org/10.18334/ce.15.7.112316]

Bengraf, S. V., Astratova, G. V., Simchenko, N. A., Yanovskaya, A. A. (2024). Review of the state of the
innovation infrastructure of the Union State of Russia and Belarus (research sector and higher education
system) as a complex socio-economic system in relation to the labor market in the context of digitalization.
Deposit INION RAS UrFU.(p. 227). Yekaterinburg-Moscow: (In Russ.)

Bertalanffy, L.von (1962). General System Theory— A Critical Review. Gen. Syst., VII, 1-20.

Bettman, J.R. (1979). An information processing theory of consumer choice.. Reading, Mass.: Addison-
Wesley Pub. Co..

Bican, P. M., Brem, A. (2020). Managing innovation performance: Results from an industry-spanning
explorative study on R&D key measures Creativity and Innovation Management, 29, 268-291.
[http://dx.doi.org/10.1111/caim.12370]

Biswas, S.S. (2023). Potential use of chat gpt in global warming. Ann. Biomed. Eng., 51(6), 1126-1127.
[http://dx.doi.org/10.1007/s10439-023-03171-8]

Bogdan, N. 1. (2020). Innovative development of economics and law in the context of the digitalization
model: A collective monograph. In: Klimuk, V. V., (Ed.), Baranovichi State University (BarSU) (p. 335).
Baranovichi. (In Russ.)

Bolgova, V.V, Kalashnikova, E.B. (2015). Reform of public education management: some problems of goal
formation Modern problems of science and education, (1), 12-19. In Russ.

Borenstein, A.L., Pozdnyakova, E.V. (2022). Problems of transformation of the Institute of public service in
the domestic state. Bull. Perm Univ. Leg. Sci., 57,427-453. In Russ., abstract in Eng.
[http://dx.doi.org/10.17072/1995-4190-2022-57-427-453]

Borodin, S.N. (2023). A model for assessing the sustainable development of the region based on the index
method. Ekon. Reg., 19(1),45-59. In Russ., abstract in Eng.
[http://dx.doi.org/10.17059/ekon.reg.2023-1-4]

Boroush, M., Guci, L. (2022). Research and Development: U.S. Trends and International Comparisons.
Available from: https://ncses.nsf.gov/pubs/nsb20225 (Accessed: 11 Dec 2023).

Borowski, P.F. (2021). Innovation strategy on the example of companies using bamboo. J. Innov. Entrep.,
10(3)
[http://dx.doi.org/10.1186/s13731-020-00144-2]

Bratanovsky, S.N., Demenchuk, D.V. (2018). Principles of public administration. Humanization Educ., (6),
20-28. In Russ.


http://dx.doi.org/10.1007/s13132-018-0522-4
https://www.nber.org/books-and-chapters/human-capital-theoretical-and-empirical-analysis-special-reference-education-first-edition
https://www.nber.org/books-and-chapters/human-capital-theoretical-and-empirical-analysis-special-reference-education-first-edition
http://dx.doi.org/10.18334/ce.15.7.112316
http://dx.doi.org/10.1111/caim.12370
http://dx.doi.org/10.1007/s10439-023-03171-8
http://dx.doi.org/10.17072/1995-4190-2022-57-427-453
http://dx.doi.org/10.17059/ekon.reg.2023-1-4
https://ncses.nsf.gov/pubs/nsb20225
http://dx.doi.org/10.1186/s13731-020-00144-2

References Optimizing Socio-Economic Systems 261

Brennan, J. (2004). The social role of the contemporary university: Contradictions, boundaries and change.
Ten Years on: Changing education in a changing world Open Univ. Press.(pp. 23-54). Maidenhead, UK:

Brown, C., White, D. (2018). Research sector and economic development: A comparative perspective. J.
Econ. Dev. Res., 17(2), 145-163.

Broucker, B. (2022). About the rise, the characteristics and future of New Public Management in higher
education. Int. Encycl. Educ.
[http://dx.doi.org/10.1016/B978-0-12-818630-5.02116-3]

Brostrom, A. (2011). The Triple Helix: University—industry—government innovation in action — by Henry
Etzkowitz. Pap. Reg. Sci., 90(2)
[http://dx.doi.org/10.1111/j.1435-5957.2011.00357 x]

Browning, C. (2006). Small, smart and salient? Rethinking identity in the small states literature. Cambr. Rev.
Int. Relat., 19(4), 669-684.

Bula, A.K., Umnov, E.A., Umnov, A.E. (2017). Optimization of the Pareto set shape in multicriteria
programming problems. Proc. Moscow Inst. Phys. Technol., 4(36), 120-131. In Russ.

Caprar, D.V., Walker, B.W., Ashforth, B.E. (2022). The dark side of strong identification in organizations: A
conceptual review. Acad. Manage. Ann., 16(2)
[http://dx.doi.org/10.5465/annals.2020.0338]

Carayannis, E.G., Campbell, D.F. (2009). “Mode 3” and “Quadruple Helix”: Toward a 21st century fractal
innovation ecosystem. Int. J. Technol. Manag., 46(3—4), 201-234.

Carayannis, E.G., Barth, T.D., Campbell, D.F. (2012). The Quintuple Helix innovation model: Global
warming as a challenge and driver for innovation. J. Innov. Entrep., 1(2)
[http://dx.doi.org/10.1186/2192-5372-1-2]

Casalino, N., Saso, T., Borin, B., Massella, E., Lancioni, F. (2020). Digital competences for civil servants and
digital ecosystems for more effective working processes in public organizations. Digital Business
Transformation. Springer.Cham:

[http://dx.doi.org/10.1007/978-3-030-47355-6_21]

Channov, S.I. (2021). The use of digital technologies in the field of public administration. Proc. Saratov
Univ. New Ser. Econ. Manag. Law, 21(4),419-428. In Russ., abstract in Eng.

Chen, L., Wu, Y. (2020). The gig economy and its implications for workforce development in the digital age.
J. Labor Stud., 22(1), 45-62.

Chizhov, D.V. (2016). Formation of the image of Russian political parties on the Internet. Monit. Public
Opin. Econ. Soc. Chang., (1),313-338. In Russ.

Chugunov, A.V. (2011). Indicator systems and monitoring of the development of the information society and
the knowledge economy. Analytical materials of  HSE. Available from:
https://iorj.hse.ru/data/2011/04/14/1208610857/cuctembr.PDF  (Accessed: 24 May 2024). In Russ.

Chung, H.T., Fallick, B., Nekarda, C.J., Ratner, D.D. (2014). Assessing the change in labor market
conditions. Finance and Economics Discussion Series, Fed. Reserve Board. Washington, DC. 34 pp.

Coursey, D., Norris, D.F. (2008). Models of e-government: Are they correct? An empirical assessment.
Public Adm. Rev., 68(3),523-536.


http://dx.doi.org/10.1016/B978-0-12-818630-5.02116-3
http://dx.doi.org/10.1111/j.1435-5957.2011.00357.x
http://dx.doi.org/10.5465/annals.2020.0338
http://dx.doi.org/10.1186/2192-5372-1-2
http://dx.doi.org/10.1007/978-3-030-47355-6_21
https://iorj.hse.ru/data/2011/04/14/1208610857/системы.PDF

262 Optimizing Socio-Economic Systems Astratova et al.

Crespi, F., Antonelli, C. (2011). Matthew effects and R&D subsidies: Knowledge cumulability in high-tech
and low-tech industries. Working Papers, Univ. Roma Tre, 140, 1-24.

Crocker, L., Algina, J. (2010). Introduction to classical and modern test theory. Logos.Moscow: 668 pp. In
Russ.

Custodio, M., Hadjikakou, M., Bryan, B.A. (2023). A review of socioeconomic indicators of sustainability
and wellbeing building on the social foundations framework. Ecol. Econ., 203, 107608.
[http://dx.doi.org/10.1016/j.ecolecon.2022.107608]

Cai, Y. (2014). Implementing the Triple Helix model in a non-Western context: An institutional logics
perspective. Triple Helix, 1(1), 1-20.
[http://dx.doi.org/10.1186/s40604-014-0001-2]

Danilchenko, A.V., Kharitonovich, S.A. (2019). Economics of knowledge in the context of post-industrial
development of the Republic of Belarus. News Sci. Technol., (1)48, 8-15. In Russ., abstract in Eng.

Dezhina, L., Kiseleva, V. (2007). “Triple helix” in the innovation system of Russia. Econ. Issues, (12), 123-
135. In Russ.
[http://dx.doi.org/10.32609/0042-8736-2007-12-123-135]

Diebolt, C., Hippe, R. (2019). The long-run impact of human capital on innovation and economic
development in the regions of Europe. Appl. Econ., 51(5), 542-563.
[http://dx.doi.org/10.1080/00036846.2018.1495820]

Dobrolyubova, E., Klochkova, E., Alexandrov, O. (2019). Digitalization and effective government: What is
the cause and what is the effect? Digital Transformation and Global Society Springer.(Vol. 1038, pp. 55-67).
Cham:

[http://dx.doi.org/10.1007/978-3-030-37858-5 5]

Dobrolyubova, E.I. (2018). Public administration by results in the era of digital transformation: A review of
foreign experience and prospects for Russia. Issues State Munic. Manag., (4), 70-93. In Russ., abstract in
Eng.

Dobrota, (2019). Dobrota, C.E., Marcu, N., Siminica, M., Netoiu, L.M. Disparities, gaps and evolution trends
of innovation, as a vector of economic development, in the countries of the European Union. Rom. J. Econ.
Forecast., 22(4), 174-184.

Dobrova, E.D. (2021). The role of innovation infrastructure in ensuring the formation of the digital economy
of Russia. Issues of innovative economics, 11(2),485-506. [In Russ., abstract in Eng.].
[http://dx.doi.org/10.18334/vinec.11.2.112101]

Dolgikh, U.O. (2017). Good governance — an alternative way of public administration. Nauka. Thought: An
electronic periodical, 6,23-28. [In Russ.].

Dorina, E.B., Kadovba, E.A. (2019). The innovative potential of the region and the effectiveness of its use
Economic Bulletin of the University, 41,47-58. In Russ., abstract in Eng.

Doroshenko, Yu.A., Malykhina, [.O. (2014). The essence and mechanism of formation of the innovative
infrastructure of a higher educational institution. Bulletin of the Belgorod State Technological University
named after V. G. Shukhov, (1), 86-91. In Russ.

Drapkin, I.M., Mariev, O.S., Golenkova, A.D. (2019). Institutional factors of enhancing the attraction of
foreign direct investment in the economies of developing countries. Ekon. Reg., 15(3), 952-966. In Russ.,


http://dx.doi.org/10.1016/j.ecolecon.2022.107608
http://dx.doi.org/10.1186/s40604-014-0001-2
http://dx.doi.org/10.32609/0042-8736-2007-12-123-135
http://dx.doi.org/10.1080/00036846.2018.1495820
http://dx.doi.org/10.1007/978-3-030-37858-5_5
http://dx.doi.org/10.18334/vinec.11.2.112101

References Optimizing Socio-Economic Systems 263

abstract in Eng.
[http://dx.doi.org/10.17059/2019-3-24]

Dvoretskaya, A.E. (2018). Innovative activity of Russian enterprises: An analysis of the current situation.
PRO-Economics. Available from: https://proeconomics.ru/catalog/2018/7/dvoretskaya.pdf (Accessed: 03
Dec 2022).

Dudina, T.N., Tarasova, O.S. (2022). On approaches to the development of regional systems of indices and
indicators of sustainable development. Usp. Sovrem. Estestv. Nauk, (1),23-29. In Russ., abstract in Eng.

Dutta, S., Lanvin, B., Rivera Leén, L., Wunsch-Vincent, S. (2024). Global Innovation Index 2023: Innovation
in the face of uncertainty. Global Innovation Index. 16th ed. 250 pp. Available from:
https://www.wipo.int/edocs/pubdocs/en/wipo-pub-2000-2023-en-main-report-
global-innovation-index-2023-16th-edition.pdf (Accessed: 06 Mar 2024).

Economics in Context Initiative, (2021). Comparative economic systems: Capitalism and socialism in the
21st century. ECI Teaching Module. Global Development Policy Center, Boston Univ. Available from:
https://www.bu.edu/eci/files/2021/08/Comparative-Economic-Systems.pdf (Accessed: 26 Jul 2024).

Edwards, J. (2013). The role of universities in smart specialisation. JRC IPTS — S3 Platform. Berlin, 27 Nov
2013. Available from: https://slideplayer.com/slide/3406105/ (Accessed: 16 May 2024).

Eferina, T.V., Lizunova, V.O., Prosyanyuk, D.V., Shiyanova, D.A. (2017). Innovative infrastructure as a
factor of interregional differentiation in the Russian Federation. Issues State Munic. Manag., (1), 191-212. In
Russ.

Efimova, M.R., Dolgikh, E.A., Pershina, T.A., Parshintseva, L.S. (2021). The methodology for multivariate
statistical analysis of innovation potentials: The case of Russia. Stud. Syst. Decis. Control

Efremova, P.V. (2019). Indicators for evaluating the effectiveness of the development of innovative activities
of universities. Issues Innov. Econ., 9(3), 989-1010.
[http://dx.doi.org/10.18334/vinec.9.3.41001]

Emelianov, A.A., Vlasova, E.A., Duma, R.V. (2002). Finance and Statistics.Moscow: Ed. by A.A.
Emelianov. 368 pp. In Russ.

Ermakova, S.E., Bagrova, N.A. (2016). The impact of the transformation of consumer behavior on the
company's activities in the era of informatization. Russ. Entrep., 17(20),2655-2670. In Russ.
[http://dx.doi.org/10.18334/rp.17.20.36919]

Ermicheva, E.P. (2008). Strategic choice as a key stage of strategic management. Ind. Econ. Manag.
Technol., (3),47-50. In Russ.

Escalante, J., Pack, A., Barrett, A. (2023). Al-generated feedback on writing: Insights into efficacy and ENL
student preference. Int. J. Educ. Technol. High. Educ., 20, 57.

Eskindarov, M.A., Gruzina, Y.M., Kharchilava, H.P., Melnichuk, M.V. (2022). The role of human capital in
the digital economy at the institutional and regional levels. Ekon. Reg., 18(4), 1105-1120. In Russ., abstract
in Eng.

[http://dx.doi.org/10.17059/ekon.reg.2022-4-10]

Espeland, W. (2015). Narrating Numbers. In: Rottenburg, R., Merry, S.E., Park, S-J., Mugler, J., (Eds.), The
World of Indicators: The Making of Governmental Knowledge through Quantification. (pp. 56-75).
Cambridge: Cambridge University Press.


http://dx.doi.org/10.17059/2019-3-24
https://proeconomics.ru/catalog/2018/7/dvoretskaya.pdf
https://www.wipo.int/edocs/pubdocs/en/wipo-pub-2000-2023-en-main-report-global-innovation-index-2023-16th-edition.pdf
https://www.wipo.int/edocs/pubdocs/en/wipo-pub-2000-2023-en-main-report-global-innovation-index-2023-16th-edition.pdf
https://www.bu.edu/eci/files/2021/08/Comparative-Economic-Systems.pdf
https://slideplayer.com/slide/3406105/
http://dx.doi.org/10.18334/vinec.9.3.41001
http://dx.doi.org/10.18334/rp.17.20.36919
http://dx.doi.org/10.17059/ekon.reg.2022-4-10

264 Optimizing Socio-Economic Systems Astratova et al.
[http://dx.doi.org/10.1017/CBO9781316091265.003]

Etzkowitz, H. (2008). University-Industry-Government: The Triple Helix Model of Innovation.. New Y ork:
Routledge.

Etzkowitz, H., Leydesdorft, L. (1995). The Triple Helix — University-Industry-Government Relations: A
Laboratory for Knowledge Based Economic Development. Glycoconjugate Journal, 14(1), 14-19.

Eucken, W. (1992). The Different Types of Economic System. The Foundations of Economics.. Berlin,
Heidelberg: Springer.
[http://dx.doi.org/10.1007/978-3-642-77318-1_10]

Fayyaz, A., Chaudhry, B.N., Fiaz, M. (2021). Upholding knowledge sharing for organization innovation
efficiency in Pakistan. J. Open Innov. Technol. Mark. Complex., 7(1), 4.
[http://dx.doi.org/10.3390/joitmc7010004]

Fedorova, (2023). Fedorova, E., Kalinina, O., Peng, X., Vilken, V. Human Capital in the Digital Economy:
Search for a Perspective Field of Research. In: Dvoifakova, Z., Kulachinskaya, A., (Eds.), Digital
Transformation: What is the Impact on Workers Today? // Lecture Notes in Networks and Systems, 827:1-10..
Cham: Springer.

[http://dx.doi.org/10.1007/978-3-031-47694-5 1]

Felicio, T., Samagaio, A., Rodrigues, R. (2021). Adoption of management control systems and performance
in public sector organizations. J. Bus. Res., 124, 593-602.
[http://dx.doi.org/10.1016/j.jbusres.2020.10.069]

Feller, W. (1957). An Introduction to Probability Theory and Its Applications / 1. (2nd ed.). New York: John
Wiley.

Ferlie, E., Musselin, C., Andresani, G. (2008). The steering of higher education systems: A public
management perspective. High. Educ., 56(3), 325-348.
[http://dx.doi.org/10.1007/s10734-008-9125-5]

Fitzpatrick, K.K., Darcy, A., Vierhile, M. (2017). Fitzpatrick, K.K., Darcy, A., and Vierhile, M. Delivering
cognitive behavior therapy to young adults with symptoms of depression and anxiety using a fully automated
conversational agent (Woebot): A randomized controlled trial. JMIR Ment. Health, 4(2), ¢19.
[http://dx.doi.org/10.2196/mental.7785]

Flerov, O.V., Kutaitseva, O.N. (2023). Digital behavior as a psychological and pedagogical phenomenon
(structural and content analysis). Educ. Resour. Technol., (1), 51-61. In Russ.

Florida, R. (2011). Creative class: People who change the future. (p. 432 ). Moscow: Classic-XXI.

Florida, R. (2012). What critics get wrong about the creative class and economic development. CityLab.
Fonseca, T., de Faria, P., Lima, F. (2019). Human capital and innovation: The importance of the optimal
organizational task structure. Res. Policy, 48(3), 616-627.

[http://dx.doi.org/10.1016/j.respol.2018.10.010]

Galcheva, A. (2022). The economist described the tactics of “survival” of Russian science under sanctions.
RBC. In Russ.

Galvao, A., Mascarenhas, C., Marques, C., Ferreira, J., Ratten, V. (2019). Triple helix and its evolution: A
systematic literature review. J. Sci. Technol. Policy Manag., 10(3), 812-833.


http://dx.doi.org/10.1017/CBO9781316091265.003
http://dx.doi.org/10.1007/978-3-642-77318-1_10
http://dx.doi.org/10.3390/joitmc7010004
http://dx.doi.org/10.1007/978-3-031-47694-5_1
http://dx.doi.org/10.1016/j.jbusres.2020.10.069
http://dx.doi.org/10.1007/s10734-008-9125-5
http://dx.doi.org/10.2196/mental.7785
http://dx.doi.org/10.1016/j.respol.2018.10.010

References Optimizing Socio-Economic Systems 265
[http://dx.doi.org/10.1108/JSTPM-10-2018-0103]

Ganieva, A.K. (2022). Mechanism of creative human capital formation. Digital content of social and
ecosystem development of the economy (pp. 133-134). Simferopol: Crimean Federal University. In Russ.

Gantmacher, F.R. (1988). Theory of matrices. (4., p. 548 ). Moscow: Nauka. In Russ.

Garcia, M., Patel, R. (2020). Fostering digital literacy in higher education: Challenges and opportunities. J.
High. Educ. Stud., 18(2), 87-104.

Gavrikov, A.V. (2022). Specifics of protests in Belarus in the period from 2017 to 2020. Studia Humanitatis,
(3), 34-43. In Russ., abstract in Eng.
[http://dx.doi.org/10.15393/j12.art.2022.3846]

Getzoff, M. (2023). Most technologically advanced countries in the world 2023. Global Finance Magazine.

Global educational economy (2022). Global Educational OutlookHolonlQ. Available from:
https://www.holoniq.com/notes/2022-global-education-outlook

Global HES Rep. (2022). Global higher education market research report — forecasts to 2027. Market Data
Forecast. Available from: https://www.marketdataforecast.com/market-reports/higher-education-market

Gold, E.R. (2021). The fall of the innovation empire and its possible rise through open science. Res. Policy,
50(5)
[http://dx.doi.org/10.1016/j.respol.2021.104226]

Golovko, E.R. (2020). Tools for analysis of complex economic systems. Int. Res. J., (7-3), 146-149.

Golovenchik, G.G. (2018). Transformation of the labor market in the digital economy. Digital Transform.,
(4), 27-43. In Russ.

Grishaeva, T.A., Beregovskaya, T.A., Kvachko, A.V. (2022). Consumer behavior in the digital environment:
New forms of society segmentation. Smart Nations: Global Trends in the Digital Economy
[http://dx.doi.org/10.1007/978-3-030-94870-2_28]

Groves, T. (1973). Incentives in teams. Econometrica, 41,617-631.
[http://dx.doi.org/10.2307/1914085]

Gunter, H.M., Grimaldi, E., Hall, D., Serpieri, R. (2016). New public management and the reform of
education.. New York: Routledge.
[http://dx.doi.org/10.12828/89612]

Glingor, A.S., Cadirci, T.O. (2022). Understanding digital consumer: A review, synthesis, and future research
agenda. Int. J. Consum. Stud., 46(5), 1829-1858.
[http://dx.doi.org/10.1111/ijcs.12809]

Helbing, D. (2012). Modeling of socio-economic systems. Social Self-Organization. Berlin, Heidelberg:
Springer.
[http://dx.doi.org/10.1007/978-3-642-24004-1 1]

Hinkley, S. (2023). Technology in the public sector and the future of government work. (p. 80). Berkeley: UC
Berkeley Labor Center. Available from: https://laborcenter.berkeley.edu/technology-in-the-public-secto-
-and-the-future-of-government-work/

Holgersson, J., Karlsson, F. (2014). Public e-service development: Understanding citizens’ conditions for


http://dx.doi.org/10.1108/JSTPM-10-2018-0103
http://dx.doi.org/10.15393/j12.art.2022.3846
https://www.holoniq.com/notes/2022-global-education-outlook
https://www.marketdataforecast.com/market-reports/higher-education-market
http://dx.doi.org/10.1016/j.respol.2021.104226
http://dx.doi.org/10.1007/978-3-030-94870-2_28
http://dx.doi.org/10.2307/1914085
http://dx.doi.org/10.12828/89612
http://dx.doi.org/10.1111/ijcs.12809
http://dx.doi.org/10.1007/978-3-642-24004-1_1
https://laborcenter.berkeley.edu/technology-in-the-public-sector-and-the-future-of-government-work/
https://laborcenter.berkeley.edu/technology-in-the-public-sector-and-the-future-of-government-work/

266 Optimizing Socio-Economic Systems Astratova et al.
participation. Gov. Inf. Q., 31(3), 396-410.

Hood, C. (1995). The “New Public Management” in the 1980s: Variations on a theme. Account. Organ. Soc.,
20(2-3), 93-109.
[http://dx.doi.org/10.1016/0361-3682(93)E0001-W]

Hurdey, M. (2011). Generation C: Content, creation, connections and choice. /nt. J. Mark. Res., 53(6), 749-
764.
[http://dx.doi.org/10.2501/IJIMR-53-6-749-770]

Ignatieva, E.D., Mariev, O.S., Serkova, A.E. (2019). A methodological approach to assessing the impact of
infrastructural security on the socio-economic development of Russian regions. Bull. Perm Univ. Econ.,
14(3), 434-447. In Russ., abstract in Eng.

[http://dx.doi.org/10.17072/1994-9960-2019-3-434-447]

Inakefe, 1.G., Uduak, B., Ifenna, M.F. (2021). Political leadership and public accountability in post-colonial
Nigeria. Asian Res. J. Arts Soc. Sci., 14(4), 30-42.
[http://dx.doi.org/10.9734/arjass/2021/v14i430242]

Ishkhanyan, M.V., Karpenko, N.V. (2016). Econometrics. Part 1: Pair regression.. Moscow: MGUPS
(MIIT). In Russ.

Ishmuratova, D.F. (2021). Human capital in the context of digitalization: Features of development. Econ.
Manag., (6),203-207. In Russ., abstract in Eng.
[http://dx.doi.org/10.34773/EU.2021.6.40]

Ivanova, E.I., Vasilevskaya, 1.V. (2019). Labor migration in the Union State of Belarus and Russia: Factors
and problems of regulation at the present stage. Sci. Pap. INEF RAS, 17,383-400. In Russ.
[http://dx.doi.org/10.29003/m826.sp_ief ras2019/383-400]

Johnson, E., Smith, J. (2019). Innovation ecosystems and economic development: The role of research
institutions. Innov. Stud. J., 24(4), 321-338.

Kaihua, C., Mingting, K. (2014). Staged efficiency and its determinants of regional innovation systems: A
two-step analytical procedure. Ann. Reg. Sci., 52(2), 627-657.
[http://dx.doi.org/10.1007/s00168-014-0604-6]

Kim, S. (2019). Adapting higher education to the digital age: Strategies for success. Int. J. Educ. Innov.,
14(3), 301-318.

Kirillov, K.O. (2023). Prospects for solving the problems of digitalization of Russian industry. Bull. S.Y.
Witte Mosc. Univ. Econ. Manag., (2), 74-79. In Russ., abstract in Eng.

Kiselev, A.S. (2018). Modern theoretical approaches to the concept of an electronic state. Actual Probl. Russ.
Law, (6), 32-39. In Russ., abstract in Eng.
[http://dx.doi.org/10.17803/1994-1471.2018.91.6.032-039]

Klimenko, A.V., Klishch, N.N. (2013). Is it possible to save on bureaucracy? Public Adm. Issues, (3), 90-
109. In Russ.

Klimuk, V.V. (2023). Comparative analysis of the development of the scientific and innovative infrastructure
of Belarus and Russia in the model of the Union State. Issues Innov. Econ., 13(1), 583-596. In Russ., abstract
in Eng.

[http://dx.doi.org/10.18334/vinec.13.1.117513]


http://dx.doi.org/10.1016/0361-3682(93)E0001-W
http://dx.doi.org/10.2501/IJMR-53-6-749-770
http://dx.doi.org/10.17072/1994-9960-2019-3-434-447
http://dx.doi.org/10.9734/arjass/2021/v14i430242
http://dx.doi.org/10.34773/EU.2021.6.40
http://dx.doi.org/10.29003/m826.sp_ief_ras2019/383-400
http://dx.doi.org/10.1007/s00168-014-0604-6
http://dx.doi.org/10.17803/1994-1471.2018.91.6.032-039
http://dx.doi.org/10.18334/vinec.13.1.117513

References Optimizing Socio-Economic Systems 267

Klimuk, V.V., Astratova, G.V. (2022). Analysis of the effectiveness of the use of scientific potential:
Personnel renewal. Reg. Econ. South Russ., 10(4), 5-19. In Russ., abstract in Eng.
[http://dx.doi.org/10.15688/re.volsu.2022.4.1]

Klimuk, V.V., Unsovich, A.N. (2021). Analysis of the development of the national innovation infrastructure
of the Republic of Belarus. Issues Innov. Econ., (3), 929-942. In Russ., abstract in Eng.

Knobel, A., Firanchuk, A. (2023). Dynamics of trade turnover between Russia and its main partners in 2022.
Monitoring of Russia's Economic Outlook. Moscow: IEP. Available from: https://ssrn.com/abstract=4408221
[http://dx.doi.org/10.2139/ssrn.4408221]

Knyazeva, E.N. (2009). The world of elusive structures. Philosophy of Science and Technology, 1, 103-116.
[In Russ.].

Kolenik, T., Gams, M. (2021). Intelligent cognitive assistants for attitude and behavior change support in
mental health: State-of-the-art technical review. Electron., 10(11)
[http://dx.doi.org/10.3390/electronics10111250]

Koryttsev, M.A. (2009). Institutional structure and mechanisms of functioning of quasi-markets in the public
sector. In: Belokrylova, O.S., (Ed.), Southern Federal University (p. 319 ). Rostov-on-Don. In Russian.

Koroleva, L.P., Yermoshina, T.V. (2014). Innovative infrastructure: composition and place in the innovative
system of the economy. Innovations, (12), 59-61. In Russ.

Kosovsky, A.A., Malchevsky, E.S., Lyakh, S.I. (2017). Innovative infrastructure of the Republic of Belarus:
The state, problems and ways to improve the efficiency of functioning. News of Science and Technology, (4),
26-34. Available from:

Kostyuchenko, 1.Y. (2009). State administration of public education of the Russian Federation in the context
of systemic reforms of the 1990s. Bulletin of the Moscow University. Series 21: Governance, 4, 108-126.
[State and Society].

Kotler, F. (1991). Fundamentals of marketing. Progress Publishing House (p. 651 ). Moscow. Translated
from English; In Russian.

Kovalev, M.M., Avdonin, A.A. (2020). How to improve the efficiency of management of public
organizations? Journal of the Belarusian State University. Economy, (2), 60-71. In Russ.

Kozopolyanskaya, A.V. (2018). The development of the humanitarian space of the Union state of Belarus and
Russia since 1996. Human Capital, 120(12), 9-20. In Russian; abstract in English.
[http://dx.doi.org/10.25629/HC.2018.12.01]

Kuznetsova, I.A. (2015). Innovative infrastructure as a factor of increasing the efficiency of innovation
activity. Bulletin of the Irkutsk State Technical University, 11(106),221-226. [In Russ.].

Larionova, (2019). Larionova, V., Sheka, A., & Vasilyev, S. Students behavioural patterns on the national
open education platform. In: Orngreen, B R., Buhl, M., Meyer, B., (Eds.), Proceedings of the 18th European
Conference on e-Learning, ECEL 2019, 313-319.

[http://dx.doi.org/10.34190/EEL.19.126]

Laverov, N.P. (2004). Sustainable development: Resources of Russia. Publishing Center of the D.l.
Mendeleev Russian State Technical University (p. 212 ). Moscow. Collective monograph; In Russian.

Lavrinenko, Ya.B. (2023). Innovative activity of universities of the Russian Federation and indicators of the


http://dx.doi.org/10.15688/re.volsu.2022.4.1
https://ssrn.com/abstract=4408221
http://dx.doi.org/10.2139/ssrn.4408221
http://dx.doi.org/10.3390/electronics10111250
http://dx.doi.org/10.25629/HC.2018.12.01
http://dx.doi.org/10.34190/EEL.19.126

268 Optimizing Socio-Economic Systems Astratova et al.

"Priority 2030" program. Issues of Innovative Economics, 13(3), 1675-1698. In Russian; abstract in English.
[http://dx.doi.org/10.18334/vinec.13.3.119150]

Lazimov, 1.K., O’G’Li, Nazarov, N.N., Ogli (2023). Modern strategic management issues. Science and
Innovation, (Special Issue), 987-993.

Li, Q., Wang, H. (2018). Labor market dynamics in the digital era: Challenges and opportunities. Journal of
Labor Economics, 25(4),367-385.

Lindgren, I., van Veenstra, A.F. (2018). Digital government transformation: A case illustrating public e-
service development as part of public sector transformation. Proceedings of the 19th Annual International
Conference on Digital Government Research (DG.O 2018).

[http://dx.doi.org/10.1145/3209281.3209302]

Lutsenko, E.V., Golovin, N.S. (2024). Revolution of the early XXI century in artificial intelligence: Deep
mechanisms and perspectives. (p. 394 ). Krasnodar.Kuban State Agrarian University Monograph; In
Russian.

Luzgina, A.N. (2017). International practice of building an electronic government system. Journal of the
Belarusian State University. Economy, 1,76-83. [In Russ.].

Lvov, D.S. (1990). Efficiency of management of technical development. (p. 255 ). Moscow.Economics In
Russian.

Madgavkar, A., Schaninger, B., Smit, S., Woetzel, L., Samandari, H., Carlin, D., Seong, J., Chockalingam, K.
(2022). Human capital represents two-thirds of wealth for the average individual — and work experience
contributes almost half of that value. McKinsey Global Institute, 104. Available from:
https://www.mckinsey.com/~/media/mckinsey/business%20functions/people%20and%20organizational %20p
erformance/our%20insights/human%20capital %20at%20work%20the%20value%200f%20experience/mgi-
human-capital-report-jun2022.pdf?shouldIndex=false

Malashenkov, V. (2023). Import substitution in Belarus and Russia: Growth points in 2023. January 24, 2023.
Available from:  https://eurasia.expert/importozameshchenie-v-belarusi-i-rossii-tochki-rosta-v-2023/
(Accessed: 05/13/2024). (In Russ.).

Malhotra, N.K. (2002). Marketing research. A practical guide. Williams Publishing House. Translated from
English. 960 pp. (In Russ.).

Maltsevich, 1.V. (2023). Modern trends in the development of digital products in the construction industry as
a potential for increasing labor productivity. Economics and Banks, (1), 86-95. Available from:
https://rep.polessu.by/bitstream/123456789/28882/1/Sovremennye_tendentsii.pdf (Accessed: 07/10/2024).
(In Russ.).

Mamedov, A.A. (2011). State regulation in the field of higher education. Bulletin of the Peoples' Friendship
University of Russia (RUDN). Series: Legal Sciences, (2),29-39. (In Russ.).

Manokhin, V.M. (2012). Branch principle in public administration. Bulletin of the Saratov State Law
Academy, (3), 80-83. (In Russ.).

Maratova, H.B. (2022). The evolution of the development of models of public administration: Public
administration, new public management and good governance. Public Service, (6), (In Russ., abstract in
Eng.).

[http://dx.doi.org/10.22394/2070-8378-2022-24-6-12-19]

Marceta, M., Bojnec, S. (2021). Innovation and competitiveness in the European Union countries.


http://dx.doi.org/10.18334/vinec.13.3.119150
http://dx.doi.org/10.1145/3209281.3209302
https://www.mckinsey.com/~/media/mckinsey/business functions/people and organizational performance/our insights/human capital at work the value of experience/mgi-human-capital-report-jun2022.pdf?shouldIndex=false
https://www.mckinsey.com/~/media/mckinsey/business functions/people and organizational performance/our insights/human capital at work the value of experience/mgi-human-capital-report-jun2022.pdf?shouldIndex=false
https://www.mckinsey.com/~/media/mckinsey/business functions/people and organizational performance/our insights/human capital at work the value of experience/mgi-human-capital-report-jun2022.pdf?shouldIndex=false
https://eurasia.expert/importozameshchenie-v-belarusi-i-rossii-tochki-rosta-v-2023/
https://rep.polessu.by/bitstream/123456789/28882/1/Sovremennye_tendentsii.pdf
http://dx.doi.org/10.22394/2070-8378-2022-24-6-12-19

References Optimizing Socio-Economic Systems 269
International Journal of Sustainable Economy, 13(1), 1-17.

Marushko, D.A., Ablameyko, M.S., Nguyen, Nhu Son (2017). On the issue of evaluating the effectiveness of
e-government. Journal of the Belarusian State University. Economy, (1), 70-75. (In Russ.).

Marzuki, U., Widiati, D., Rusdin, , Darwin, , Indrawati, I. (2023). The impact of Al writing tools on the
content and organization of students' writing: EFL teachers' perspective. Cogent Education, 10(2), 2236469.
[http://dx.doi.org/10.1080/2331186X.2023.2236469]

Mazelis, L.S., Zemtseva, E.D., Krasova, E.V., Krasko, A.A. (2018). Assessment of the impact of human
capital on social and economic development: Econometric modelling on the example of Russian regions.
Trends and Management, (4), 97-110. (In Russ., abstract in Eng.).
[http://dx.doi.org/10.7256/2454-0730.2018.4.28056]

McGee, R.W. (2023). Who were the 10 best and 10 worst US presidents? 2023 IEEE Global Engineering
Education Conference (EDUCON).
[http://dx.doi.org/10.1109/EDUCONS54358.2023.10125121]

Medvedeva, Yu.A. (2006). Directions for improving the system of sectoral management in the Republic of
Belarus. Bulletin of the educational institution Vitebsk State Technical University, 11, 87-93. [In Russ.].

Merkulov, P.A., Malakhova, O.V. (2020). Modernization of public administration and public service in the
context of digitalization. Digital economy and electronic education: European experience, Collection of
scientific papers of the I International Scientific and Practical ConferenceStavropolMarch 10-14,
2020UshvitskyL.I.Penkoval.V.Stavropol: SEQUOIA Limited Liability Company.260-264. (In Russ.).

Millard, J. (2018). Open governance systems: Doing more with more. Gov. Inf. Q., 35(4), S77-S87.
[http://dx.doi.org/10.1016/j.giq.2015.08.003]

Mironov, A.V. (2002). Education as a sphere of state policy. Socio-humanitarian knowledge, 6, 32-48. [In
Russ.].

Monteiro, P., Adler, P.S. (2022). Bureaucracy for the 21st century: Clarifying and expanding our view of
bureaucratic organization. Academy of Management Annals, 16(2)
[http://dx.doi.org/10.5465/annals.2019.0059]

Morimoto, T. (1963). Markov processes and the H-theorem. J. Phys. Soc. Jpn., 18(3), 328-331.
[http://dx.doi.org/10.1143/JPSJ.18.328]

Mukhametov, R.S. (2020). Foreign policy of Belarus: A small state in search of asylum. Koinon, 1(1-2),
281-297. [In Russ.].
[http://dx.doi.org/10.15826/koinon.2020.01.1.2.016]

Mukametova, A.D. (2019). Methodology for the development of a strategy for regional development based
on the effective use of human capital. Economics and management of governance systems, 1(31), 32-38. [In
Russ.].

Musselin, C. (2018). New forms of competition in higher educationl. Socio-economic Rev., 16(3), 657-683.
[http://dx.doi.org/10.1093/ser/mwy033]

Mutanov, G., Zhuparova, A., Zhaisanova, D. (2020). Mutanov, G., Zhuparova, A., Zhaisanova, D. Measuring
the knowledge-based performance efficiency in the oil-exported countries. Montenegrin Journal of
Economics, 16(3), 109-122.

[http://dx.doi.org/10.14254/1800-5845/2020.16-3.9]


http://dx.doi.org/10.1080/2331186X.2023.2236469
http://dx.doi.org/10.7256/2454-0730.2018.4.28056
http://dx.doi.org/10.1109/EDUCON54358.2023.10125121
http://dx.doi.org/10.1016/j.giq.2015.08.003
http://dx.doi.org/10.5465/annals.2019.0059
http://dx.doi.org/10.1143/JPSJ.18.328
http://dx.doi.org/10.15826/koinon.2020.01.1.2.016
http://dx.doi.org/10.1093/ser/mwy033
http://dx.doi.org/10.14254/1800-5845/2020.16-3.9

270 Optimizing Socio-Economic Systems Astratova et al.

Naidoo, R., Whitty, G. (2014). Students as consumers: Commodifying or democratising learning? Int. J.
Chin. Educ.
[http://dx.doi.org/10.1163/22125868-123400]

Naylor, T. (1975). Machine simulation experiments with models of economic systems. (p. 392 ). Moscow:
Mir. (In Russ.).

Nazarenko, T.S., Novikova, I.V. (2023). Digital transformation of public administration as a strategic public
good. Strategizing: Theory and practice, (2), 140-158. (In Russ., abstract in Eng.).

Nekhoda, E.V., Pan, Li (2021). Transformation of the labor market and employment in the digital age. Labor
economics, 8(9), 897-916.
[http://dx.doi.org/10.18334/et.8.9.113408]

Nelson, A.R., Strohl, N.M. (2014). Universities 2030: Learning from the past to anticipate the future.
Available from: https://globalhighered.wordpress.com/2014/04/27 /universities-2030-learning-from-the-
past-to-anticipate-the-future/ (Accessed: 12/01/2017).

Nemeryuk, E.E., Romanovskaya, O.A., Kantemirova, G.A. (2020). Problems of functioning of the civil
service as a social institution in the Russian Federation. Izvestiya Saratov Univ. New Ser. Sociology. Political
Science, 20(4), 374-379. (In Russ., abstract in Eng.).
[http://dx.doi.org/10.18500/1818-9601-2020-20-4-374-379]

Nielsen, K. (2008). Indicative planning. The New Palgrave Dictionary of Economics. London: Palgrave
Macmillan.

Noack, A., Jacobsen, H. (2021). Transfer scouts: From intermediation to co-constructors of new knowledge
and technologies in Germany. Res. Policy, 50(4)
[http://dx.doi.org/10.1016/j.respol.2021.104209]

Noor, U., Younas, M., Aldayel, H.S., Menhas, R., Xu, Q. (2022). Learning behavior, digital platforms for
learning and its impact on university students' motivations and knowledge development. Front. Psychol.
[http://dx.doi.org/10.3389/fpsyg.2022.933974]

Nove, A. (1987). Planned economy. The New Palgrave: A Dictionary of Economics

Novikova, .N. (2022). Small countries in international relations: Some theoretical aspects. Vestn. St. Petersb.
Univ. Int. Relat., 15(3), 219-242. (In Russ., abstract in Eng.).
[http://dx.doi.org/10.21638/spbu06.2022.301]

Obolonsky, A.V. (2014). The crisis of efficiency of the administrative-bureaucratic state and the search for a
way out: The US experience (evolution of theory and practice of public administration in recent decades).
Issues Public Munic. Adm., (2), 145-170. (In Russ.).

Olmstead, L. (2024). 11 critical digital transformation challenges to overcome (2024). Available from:
https://whatfix.com/blog/digital-transformation-challenges/ (Accessed: 06/06/2024).

Olojede, B., Ann, D. (2023). Tragedy of public administration in Nigeria: Implications for national
development. Int. J. Strateg. Res. Educ. Technol. Humanit., 11(1), 99-110.
[http://dx.doi.org/10.48028/iiprds/ijsreth.v11.i1.09]

Orlov, D., Postnikov, E. (2022). The indicator of the relationship between the labor market and inflation.
Series of  reports on economic research, (96), 43. Available from:
https://cbr.ru/StaticHtm1/File/140042/wp_96.pdf (Accessed: 05/25/2024). (In Russ.).


http://dx.doi.org/10.1163/22125868-123400
http://dx.doi.org/10.18334/et.8.9.113408
https://globalhighered.wordpress.com/2014/04/27/universities-2030-learning-from-the-past-to-anticipate-the-future/
https://globalhighered.wordpress.com/2014/04/27/universities-2030-learning-from-the-past-to-anticipate-the-future/
http://dx.doi.org/10.18500/1818-9601-2020-20-4-374-379
http://dx.doi.org/10.1016/j.respol.2021.104209
http://dx.doi.org/10.3389/fpsyg.2022.933974
http://dx.doi.org/10.21638/spbu06.2022.301
https://whatfix.com/blog/digital-transformation-challenges/
http://dx.doi.org/10.48028/iiprds/ijsreth.v11.i1.09
https://cbr.ru/StaticHtml/File/140042/wp_96.pdf

References Optimizing Socio-Economic Systems 271

Ozhiganova, E.M. (2015). Theory of generations by N. Howe and V. Strauss: Possibilities of practical
application. Bus. Educ. Knowl. Econ., 1(1), 1-4. (In Russ.).

Pakhomova, 1.Y. (2012). The “triple helix” model as a mechanism of innovative development of the region.
Economy. Comput. Sci., (7-1(126)), 1-6. (In Russ.).

Palchik, G.V., Volokh, N.V., Hasanov, A.P., Hermenchuk, V.V., Dubinko, N.A., Zabelov, S.M., Ignatyuk,
A.Z., Kivayko, V.N., Krishtapovich, E.A., Lapina, S.V., Lisovskaya, T.V., Melnik, V.A., Mushta, A.A.,
Pecheneva, T.A., Starovoitova, T.F., Tomukevich, O.T., Fablinova, O.N., Shibutani, M.S., Shchepov, V.A.
(2020). Evolution of the public administration system: The Republic of Belarus. Public Service, 20(3/125),
86-118. (In Russ.).

[http://dx.doi.org/10.22394/2070-8378-2020-22-3-86-118]

Panikarova, S.V., Vlasov, M.V., Drashkovich, V. (2020). The system of higher education as a driver of
innovative development of the country. Univ. Manag.: Pract. Anal., 24(1), 96-105. (In Russ., abstract in
Eng.).

[http://dx.doi.org/10.15826/umpa.2020.01.007]

Pasmurtseva, N.N. (2020). Formation of the state strategic management system: Model and problems of
implementation. Moscow Economic Journal, 8,573-581. [In Russ., abstract in Eng.].

Pavlenko, 1.G., Bukreev, [.A. (2020). Providing strategic planning of the development of entrepreneurial
activity in the recreational sphere of the Republic of Crimea Problems of modern economy, (1), 73121-124.
In Russ.

Pavlenko, 1.G., Bezulyov, V.V. (2019). Cluster approach in the development of the tourism industry and its
impact on the economic space of the region. Bulletin of the Orel State University of Economics and Trade,
(1), 4795-100. In Russ.

Petrov, M.B., Gursky, V.L., Presnyakova, E.V., Serkov, L.A., Kozhov, K.B., Martynenko, A.V., Li, V.A.,
Verax, S.A., Rodevich, O.F., Solomko, M.V. (2022). Assessment of industrial and technological cooperation
between Russia and Belarus: A macro-regional aspect. Ural Branch of the Russian Academy of Sciences (p.
216 ). Yekaterinburg. (In Russ.).

Piatrov, 1., Kusa, A. (2019). Innovative approach to consumer segmentation in a digital age and their attitude
to environmental issues. Proc. Eur. Conf. Innov. Entrep., 788-792.
[http://dx.doi.org/10.34190/ECIE.19.170]

Pilgun, E.V., Leshenyuk, O.N. (2021). Public administration in the Republic of Belarus: Principles of
sustainable development. Law Manag. XXI Century, 17(3),27-40. (In Russ.).
[http://dx.doi.org/10.24833/2073-8420-2021-3-60-27-40]

Pirannejad, A., Ingrams, A. (2022). Open government maturity models: A global comparison. Soc. Sci.
Comput. Rev., 41(3), 1-27.
[http://dx.doi.org/10.1177/08944393211063107]

Pleskevich, V.B. (2023). Analysis of the problems of implementation and application of digital technologies
for managing the effectiveness of an organization's operational activities. Bulletin of Eurasian Science, 15(6)
Available from: https://esj.today/PDF/39FAVN623.pdf (Accessed: 06/06/2024). (In Russ.).

Poletaev, D.V. (2021). External labor migration from Belarus: Prospects for Russia. Eurasia. Expert, (4), 32-
37.
[http://dx.doi.org/10.18254/S271332140018169-2]


http://dx.doi.org/10.22394/2070-8378-2020-22-3-86-118
http://dx.doi.org/10.15826/umpa.2020.01.007
http://dx.doi.org/10.34190/ECIE.19.170
http://dx.doi.org/10.24833/2073-8420-2021-3-60-27-40
http://dx.doi.org/10.1177/08944393211063107
https://esj.today/PDF/39FAVN623.pdf
http://dx.doi.org/10.18254/S271332140018169-2

272 Optimizing Socio-Economic Systems Astratova et al.

Policy brief: Education during COVID-19 and beyond. United Nations Sustainable Development Group.
Available from: https://unsdg.un.org/sites/default/files/2020-08/sg_policy brief covi-
-19_and_education_august 2020.pdf (Accessed: 03/15/2021).

Pollitt, C., Bouckaert, G. (2000). Public management reform: A comparative analysis. Oxford Univ. Press (p.
409). Oxford.

Popikov, A.A. (2016). Creative human capital as a factor of development of the innovative economy of the
country. Power, (3), Available from: https://cyberleninka.ru/article/n/kreativnyy-chelovecheskiy-kapital--
ak-faktor-razvitiya-innovatsionnoy-ekonomiki-strany (In Russ.).

Popova, I.N., Sergeeva, T.L. (2022). Import substitution in modern Russia: Problems and prospects.
Beneficium, (2)43, 73-84.ru
[http://dx.doi.org/10.34680/BENEFICIUM.2022.2(43).73-84]

Potreba, V.G. (2019). Features of the geopolitics of the Republic of Belarus as a small state. BNTU
Repository. Available from:
https://rep.bntu.by/bitstream/handle/data/44930/Osobennosti_geopolitiki Respubliki Belarus kak malogo g
osudarstva.pdf?sequence=1&isAllowed=y

Qadir, J. (2023). Engineering education in the era of ChatGPT: Promise and pitfalls of generative Al for
education. Proc. IEEE Glob. Eng. Educ. Conf. (EDUCON), Kuwait.1-9.
[http://dx.doi.org/10.1109/EDUCONS54358.2023.10125121]

Rajnoha, R., Lesnikova, P., Stefko, R., Schmidtova, J., Formanek, 1. (2019). Transformations in strategic
business planning in the context of sustainability and business goals setting. Transform. Bus. Econ., (2)18,
44-66.

Ray, P.P. (2023). ChatGPT: A comprehensive review on background, applications, key challenges, biases,
ethics, limitations and future scope. Internet Things Cyber-Phys. Syst., 3, 121-154.
[http://dx.doi.org/10.1016/j.i0tcps.2023.04.003]

Razuvanova, K.S. (2016). The triple helix model: On the issue of studying and prospects for implementation
in the Republic of Belarus. Proc. Belarusian State Univ., Minsk.83-86. Available from:
https://elib.bsu.by/bitstream/123456789/250466/1/83-86.pdf

Research EdMarket. Research of the Russian online education market 2021 and trends 2022 from industry
leaders., Netology, 253. Available from: https://netology.ru/edtech_research 2022

Richards, M., Waugh, K., Slaymaker, M., Petre, M., Woodthorpe, J., Gooch, D. (2024). Bob or bot:
Exploring ChatGPT's answers to university computer science assessment. ACM Trans. Comput. Educ.,
24(1), 32.

[http://dx.doi.org/10.1145/3633287]

Rostislavsky, A.A. (2022). Analysis and assessment of the level of innovative development of the Russian
Federation in the regional context. Economics and Management: Trends and Prospects (pp. 296-309). St.
Petersburg: St. Petersburg State University of Architecture and Civil Engineering.

Roy, P., Datta, D. (2022). Theory and models of consumer buying behaviour: A descriptive study. SSRN
Electron. J., 11(8),206-217.
[http://dx.doi.org/10.2139/ssrn.4205489]

Federal State Statistics Service. (2022). Russian statistical yearbook. Rosstat Moscow, 691. Available from:
https://rosstat.gov.ru/storage/mediabank/Ejegodnik 2022.pdf


https://unsdg.un.org/sites/default/files/2020-08/sg_policy_brief_covid-19_and_education_august_2020.pdf
https://unsdg.un.org/sites/default/files/2020-08/sg_policy_brief_covid-19_and_education_august_2020.pdf
https://cyberleninka.ru/article/n/kreativnyy-chelovecheskiy-kapital-kak-faktor-razvitiya-innovatsionnoy-ekonomiki-strany (In Russ.).
https://cyberleninka.ru/article/n/kreativnyy-chelovecheskiy-kapital-kak-faktor-razvitiya-innovatsionnoy-ekonomiki-strany (In Russ.).
http://dx.doi.org/10.34680/BENEFICIUM.2022.2(43).73-84
https://rep.bntu.by/bitstream/handle/data/44930/Osobennosti_geopolitiki_Respubliki_Belarus_kak_malogo_gosudarstva.pdf?sequence=1&isAllowed=y
https://rep.bntu.by/bitstream/handle/data/44930/Osobennosti_geopolitiki_Respubliki_Belarus_kak_malogo_gosudarstva.pdf?sequence=1&isAllowed=y
http://dx.doi.org/10.1109/EDUCON54358.2023.10125121
http://dx.doi.org/10.1016/j.iotcps.2023.04.003
https://elib.bsu.by/bitstream/123456789/250466/1/83-86.pdf
https://netology.ru/edtech_research_2022
http://dx.doi.org/10.1145/3633287
http://dx.doi.org/10.2139/ssrn.4205489
https://rosstat.gov.ru/storage/mediabank/Ejegodnik_2022.pdf

References Optimizing Socio-Economic Systems 273

Saad, M., Zavdi, G. (2011). Theory and practice of the triple helix model in developing countries: Problems
and challenges. Routledge (1., p.336). New York.
[http://dx.doi.org/10.4324/9780203838211]

Sadovaya, E.S. (2022). The mechanism of formation of inequality in the labor market in the digital age. VNII
Truda, Ministry of Labor of Russia. Available from: https://vcot.info/blog/mehanizm-formirovani-
-neravenstva-na-rynke-truda-v-cifrovuu-epohu

Sadykhanova, G., Erezhepova, A., Nurmanova, B., Aitbembetova, A., Bimendiyeva, L. (2019). Efficiency of
financing high-tech industries: The case of Kazakhstan. J. Asian Finance Econ. Bus., 6(4), 287-295.

Sav, G.T. (2016). Declining state funding and efficiency effects on public higher education: Government
really does matter. Int. Adv. Econ. Res., 22(4), 397-408.
[http://dx.doi.org/10.1007/s11294-016-9602]

Sav, G.T. (2017). Efficiency evaluations of US public higher education and effects of state funding and Pell
grants: Panel data estimates using two stage data envelopment analysis, 2004-2013 academic years. J. Educ.
Finance, 42(4),357-385.

Savelyeva, E.A. (2018). Digital labor organization: Directions, principles, approaches. Labor Econ., 5(4),
935-950.
[http://dx.doi.org/10.18334/et.5.4.39642]

Schubert, T. (2009). Empirical observations on new public management to increase efficiency in public
research — boon or bane? Res. Policy, 38(8), 1225-1234.
[http://dx.doi.org/10.1016/j.respol.2009.06.007]

Secundo, G., De Beer, C., Passiante, G. (2016). Measuring university technology transfer efficiency: A
maturity level approach. Meas. Bus. Excell., 20(3), 42-54.
[http://dx.doi.org/10.1108/MBE-03-2016-0018]

Siegel, D.S., Waldman, D.A., Atwater, L.E., Link, A.N. (2004). Toward a model of the effective transfer of
scientific knowledge from academicians to practitioners: Qualitative evidence from the commercialization of
university technologies. J. Eng. Technol. Manag., 21(1-2), 115-142.
[http://dx.doi.org/10.1016/j.jengtecman.2003.12.006]

Sergeev, V.M., Artyushkin, V.F. (2016). Indicators of the innovative potential of political and economic
development. Polis. Polit. Res., 25(6), 114-126. Available from:
https://www.isras.ru/index.php?page id=2624&;jid=5201&jn=polis

Shamardina, [.A. (2022). Formation of a single tourist market of the EEU based on the development of
digitalization. Prospects of Eurasian Economic Integration, Minsk: Four Quarters.210-212.ru

Shibanova, E.Y. (2023). NPM policy in higher education: An overview of the impact of the “new public
administration” on the effectiveness and productivity of universities. Vopr. Obrazovaniya, (2),241-281.ru
[http://dx.doi.org/10.17323/1814-9545-2023-2-241-281]

Shirinkina, E.B. (2019). Digitalization of business processes in industries as a factor for increasing the return
on human capital. Res. Dev. Econ., 7(1), 53-57.ru
[http://dx.doi.org/10.12737/article_5¢598be6534ab0.00845034]

Shtrik, A.A. (2002). Macroeconomic indicators of the development of the information society and
overcoming digital inequality between the countries of the world. (p. 240). Moscow: New Technologies.ru


http://dx.doi.org/10.4324/9780203838211
https://vcot.info/blog/mehanizm-formirovania-neravenstva-na-rynke-truda-v-cifrovuu-epohu
https://vcot.info/blog/mehanizm-formirovania-neravenstva-na-rynke-truda-v-cifrovuu-epohu
http://dx.doi.org/10.1007/s11294-016-9602
http://dx.doi.org/10.18334/et.5.4.39642
http://dx.doi.org/10.1016/j.respol.2009.06.007
http://dx.doi.org/10.1108/MBE-03-2016-0018
http://dx.doi.org/10.1016/j.jengtecman.2003.12.006
https://www.isras.ru/index.php?page_id=2624&jid=5201&jn=polis
http://dx.doi.org/10.17323/1814-9545-2023-2-241-281
http://dx.doi.org/10.12737/article_5c598be6534ab0.00845034

274 Optimizing Socio-Economic Systems Astratova et al.

Silakova, L.V., Grigoriev, E.A. (2021). Analysis of Russia's innovative development: Status, problems,
prospects. Econ. Environ. Manag., (2), 86-95.ru

Simchenko, N.A., Astratova, G.V., Klimuk, V.V. (2023). Creative human capital and assessment of its
manifestation in organizational behavior in the context of digitalization of higher education. Prospects Sci.
Educ., (6),647-672.

[http://dx.doi.org/10.32744/pse.2023.6.38]

Sinitsyn, E.V., Laptev, V.M., Komarova, K.S., Buzunov, A.N. (2022). Algorithms for the people intra-city
flows analysis by the data on bank cards payments. Sun Text Rev. Econ. Bus., 3(2), 157.
[http://dx.doi.org/10.51737/2766-4775.2022.057]

Siparo, K.A. (2023). Problems and prospects of economic cooperation between Russia and the Republic of
Belarus. Regional problems of economic transformation, 2(148), 7-13. [In Russ., abstract in Eng.].

Smirnov, V.E. (2019). The state as a subject of regulatory influence on economic development: Opportunities
and limitations (sociological analysis). Journal of the Belarusian State University. Sociology, 2,26-35. [In
Russ.].

Smith, A., Jones, B. (2020). The Role of Research and Innovation in Economic Development: A Comparative
Analysis of Russia and Belarus Journal of Economic Development, 15(2), 123-140.

Smol, M., Kulczycka, J. (2019). Towards innovations development in the European raw material sector by
evolution of the knowledge triangle. Resour. Policy, 62, 453-462.
[http://dx.doi.org/10.1016/j.resourpol.2019.04.006]

Smorodinskaya, N.V. (2011). The triple helix as a new matrix of economic systems. Innovations, 4(150), 66-
78. [In Russ.].

Soboleva, 1. (2009). Paradoxes of measuring human capital. Economic, (9), 51-70. [In Russ.].
[http://dx.doi.org/10.32609/0042-8736-2009-9-51-70]

Solis, B. (2018). Defying demographics: Generation-C, today’s hyperconnected consumer generation.
Available from: https://briansolis.com/2018/01/defying-demographics-generation-c-todays-hyperconn-
cted-consumer-generation/

Solis, B. (2015). X: The experience when business meets design. (p. 256). New Jersey: John Wiley & Sons.

Sridhar, P., Doyle, A., Agarwal, A., Bogart, C., Savelka, J., Sakr, M. (2023). Harnessing LLMs in curricular
design: Using GPT-4 to support authoring of learning objectives. Proc. Workshop on Empowering Education
with LLMs, Tokyo.1-12.

[http://dx.doi.org/10.48550/arXiv.2306.17459]

StatBul. (2024). Statistical bulletin "Population as of January 1, 2024 and the average annual population for
2023 in the Republic of Belarus by regions, districts, cities, urban-type settlements". Statistical bulletin,
Minsk.30. Available from:
https://www .belstat.gov.by/upload/iblock/486/uffrngeOue8w5xizrd4cc8qwaxwpk4a6.pdf

Stat SocEc. (2023). The socio-economic situation of the Republic of Belarus. National Statistical Committee
of the Republic of Belarus. Available from: https://www.belstat.gov.by/ofitsialnaya-
statistika/publications/izdania/public_bulletin/index 16223

Statistical yearbook of the Republic of Belarus. (p. 322). Minsk: National Statistical Committee of the
Republic of Belarus. Available from:


http://dx.doi.org/10.32744/pse.2023.6.38
http://dx.doi.org/10.51737/2766-4775.2022.057
http://dx.doi.org/10.1016/j.resourpol.2019.04.006
http://dx.doi.org/10.32609/0042-8736-2009-9-51-70
https://briansolis.com/2018/01/defying-demographics-generation-c-todays-hyperconnected-consumer-generation/
https://briansolis.com/2018/01/defying-demographics-generation-c-todays-hyperconnected-consumer-generation/
http://dx.doi.org/10.48550/arXiv.2306.17459
https://www.belstat.gov.by/upload/iblock/486/uffrnge0ue8w5xizr44cc8qwaxwpk4a6.pdf
https://www.belstat.gov.by/ofitsialnaya-statistika/publications/izdania/public_bulletin/index_16223
https://www.belstat.gov.by/ofitsialnaya-statistika/publications/izdania/public_bulletin/index_16223

References Optimizing Socio-Economic Systems 275
https://www.belstat.gov.by/upload/iblock/0a7/lk1zigmat2zbcwvo3ljrfm1tow2{5zd2.pdf

Strauss, W., Howe, N. (1997). The fourth turning: An American prophecy. (p. 318). New York: Broadway
Books.

Sukhanova, T.V. (2024). Indicators of the functioning of the national labor market in the context of the
transformation of the global economic system. Labor Econ., 11(4), 431-440.ru
[http://dx.doi.org/10.18334/et.11.4.120860]

Tarasova, N.P., Kruchina, E.B. (2006). Indices and indicators of sustainable development. Sustainable
development: Nature—society—man, Moscow.127-144.ru

Tararyshkina, L.I. (2019). The role of the Union State of Belarus and Russia in the development of Eurasian
integration. Greater Eurasia: Challenges and opportunities, Minsk: Belarusian State University.52-57.
Available from: https://elib.bsu.by/handle/123456789/221595

Tatarkin, A.I., Pilipenko, E.V. (2007). Economics of knowledge: Problems of theory and methodology. (p.
284). Yekaterinburg: Institute of Economics, Ural Branch of the Russian Academy of Sciences.ru

Tolmachev, A.V., Sinitsyn, E.V., Brusyanin, D.A. (2019). Transport system modelling based on analogies
between road networks and electrical circuits. R-Economy, 5(2), 92-98.
[http://dx.doi.org/10.15826/recon.2019.5.2.010]

Thompson, M.J., Woerter, M. (2020). Competition and invention quality: Evidence from Swiss firms.
Technol. Forecast. Soc. Change, 156, 120023.
[http://dx.doi.org/10.1016/j.techfore.2020.120023]

Tretyakova, T.I. (2014). Index of intellectual development as an integrated indicator of intellectual potential
assessment in a modern market economy. Bulletin of the Samara State University, 8(119), 228-234. [In
Russ.].

Udaltsova, N.L., Krutskikh, D.A. (2021). Features of the formation and development of the innovation
system of Russia in the context of the “Triple Helix”. Issues of innovative economics, 11(1), 33-46.
[http://dx.doi.org/10.18334/vinec.11.1.111894]

Van Vught, F.A. (1991). A public administration perspective on the study of higher education. Higher
Education in Europe, 16(3), 57-77.
[http://dx.doi.org/10.1080/0379772910160305]

Van Vught, F.A., de Boer, H. (2015). Governance models and policy instruments. The Palgrave international
handbook of higher education policy and governance
[http://dx.doi.org/10.1007/978-1-137-45617-5_3]

Vasilenko, L.A., Zotov, V.V. (2020). Digitalization of public administration in Russia: Risks, incidents,
problems. Digital Sociology, 3(2),4-16. In Russ., abstract in Eng.

Vasiliev, Yu.S., Volkova, V.N., Kozlov, V.N. (2020). Theory of systems as the basis of higher education
under modern innovative technologies. System analysis in design and management, (1), 7-23. In Russ.,
abstract in Eng.

Vasilevskaya, 1.V. (2019). Labor migration from Belarus to Russia in the context of interstate integration
relations. Bulletin of the Russian State University, (1), 141-152. In Russ., abstract in Eng.
[http://dx.doi.org/10.28995/2073-6401-2019-1-141-152]

Vlasov, M.V., Shardina, M.O. (2022). Factor analysis of innovative activity of the Russian Federation.


https://www.belstat.gov.by/upload/iblock/0a7/lk1zigmat2zbcwvo3ljrfm1tow2f5zd2.pdf
http://dx.doi.org/10.18334/et.11.4.120860
https://elib.bsu.by/handle/123456789/221595
http://dx.doi.org/10.15826/recon.2019.5.2.010
http://dx.doi.org/10.1016/j.techfore.2020.120023
http://dx.doi.org/10.18334/vinec.11.1.111894
http://dx.doi.org/10.1080/0379772910160305
http://dx.doi.org/10.1007/978-1-137-45617-5_3
http://dx.doi.org/10.28995/2073-6401-2019-1-141-152

276 Optimizing Socio-Economic Systems Astratova et al.

Bulletin of the Udmurt University. Economics and Law series, 32(4), 609-617. In Russ., abstract in Eng.
[http://dx.doi.org/10.35634/2412-9593-2022-32-4-609-617]

Varlamova, T.A., Gokhberg, L.M., Ozerova, O.K. (2023). Education in numbers: 2023: A brief statistical
collection. ISIEZ HSE.Moscow: 132 pp. In Russ.

Walczak, K., Cellary, W. (2023). Challenges for higher education in the era of widespread access to
generative Al. Economics and Business Review, 9(2), 71-100.
[http://dx.doi.org/10.18559/ebr.2023.2.743]

Wang, M., Platonova, E.D. (2019). The role of labor migration in the formation and development of global,
Russian and regional labor markets. Bulletin of Eurasian Science, (1), 1-9. In Russ.

Wentzel, E.S. (2002). Probability theory. Textbook for universities. Vysshaya shkola.(8., p. 575). Moscow:
In Russ.

Wentzel, E.S., Ovcharov, L.A. (1991). Theory of random processes and its engineering applications.
Nauka.(p. 384). Moscow: Chief Editor of Phys.-Math. Lit. In Russ.

Williamson, B., Hague, C. (2009). Digital participation, digital literacy, and school subjects: A review of the
policies, literature and evidence. Futurelab. Available from: https://www.nfer.ac.uk/publications/digital-
participation-digital-literacy-and-school-subjects-a-review-of-the-policies-literature-and-evidence/ Accessed:
07/06/2024.

Women and men of Russia. Glotko, O.L., Ivanova, A.M., Moruga, A.S., Nikitina, S.Y., Strakhova, E.V.,
Fatyanova, L.N., Chumarina, V.Zh., Elefterova, M.P. (2022). Rosstat.(p. 208). Moscow: Available from:
https://rosstat.gov.ru/storage/mediabank/Wom-Man%202022.pdf ~ Statistical  collection.  Accessed:
06/19/2024.

World development report 2022: Finance for an equitable recovery. World Bank. Available from:
https://www.worldbank.org/en/publication/wdr2022 Accessed: 09/05/2023.

World  development report 2016: Digital dividends. World Bank. Available from:
https://unctad.org/system/files/non-official-document/dtl_ict4d2016 01 WDR pptWorldBank en.pdf
Accessed: 07/14/2022.

Yakovleva, E.A. (2014). Analysis of key indicators of the Russian labor market. Naukovedenie, (6), 16.
Available from: http://naukovedenie.ru/PDF/177EVN614.pdf In Russ., abstract in Eng.
[http://dx.doi.org/10.15862/177TEVN614]

Yanovskaya, A.A., Simchenko, N.A. (2024). Socio-economic aspects of the transformation of forms of labor
organization. Labor economics, 11(2), 135-154. In Russ., abstract in Eng.
[http://dx.doi.org/10.18334/et.11.2.120478]

Yarushkina, E.A., Kobeleva, A.A. (2018). Human capital: The essence and role in improving the efficiency
of the organization. Scientific Bulletin of the YUIM, (1), 30-34. In Russ.

Yunchits, E.M. (2016). Improving the efficiency of scientific and innovative development of the regions of
the Republic of Belarus on the basis of the “triple helix” model. Proceedings of the Belarusian State
University “Trends in economic development in the XXI century”, Minsk.268-274. Available from:
http://edoc.bseu.by:8080/bitstream/edoc/70262/1/Yunchits E. M. s. 268 274.pdf Accessed: 03/04/2024. In
Russ.

Yusupov, V.A. (2013). The concept and features of services provided by public administration bodies
(administrative and legal aspect). Bulletin of the Eurasian Academy of Administrative Sciences, 3(24), 8-16.


http://dx.doi.org/10.35634/2412-9593-2022-32-4-609-617
http://dx.doi.org/10.18559/ebr.2023.2.743
https://www.nfer.ac.uk/publications/digital-participation-digital-literacy-and-school-subjects-a-review-of-the-policies-literature-and-evidence/
https://www.nfer.ac.uk/publications/digital-participation-digital-literacy-and-school-subjects-a-review-of-the-policies-literature-and-evidence/
https://rosstat.gov.ru/storage/mediabank/Wom-Man 2022.pdf
https://www.worldbank.org/en/publication/wdr2022
https://unctad.org/system/files/non-official-document/dtl_ict4d2016_01_WDR_pptWorldBank_en.pdf
http://naukovedenie.ru/PDF/177EVN614.pdf
http://dx.doi.org/10.15862/177EVN614
http://dx.doi.org/10.18334/et.11.2.120478
http://edoc.bseu.by:8080/bitstream/edoc/70262/1/Yunchits_E._M._s._268_274.pdf

References Optimizing Socio-Economic Systems 277
[In Russ., abstract in Eng.].

Yuzhuo, C. (2013). Enhancing context sensitivity of the Triple Helix model: An institutional logics
perspective. Triple Helix Journal. A Journal of University-Industry-Government Innovation and
Entrepreneurship, 1(1), 1-22.

Yiiksel, A., Gok, M.S., Ozer, G., Cigerim, E. (2022). A new theoretical approach to intellectual capital:
Meta-synthesis definitions of innovative literacy. J. Intellect. Cap., 23(6), 1435-1460.
[http://dx.doi.org/10.1108/JIC-12-2020-0379]

Zaytsev, Y.K. (2021). Russia’s approach to official development assistance and its contribution to the SDGs.
In: Chaturvedi, S., (Ed.), The Palgrave handbook of development cooperation for achieving the 2030 agenda.
Palgrave Macmillan.Cham: Accessed: 12/10/2023.
[http://dx.doi.org/10.1007/978-3-030-57938-8_22]

Zbyshko, B.G., Stepus, A.F. (2022). Search for new approaches to rationing intellectual labor. Economics:
Yesterday, today, tomorrow, 12(2A), 240-258. In Russ., abstract in Eng.
[http://dx.doi.org/10.34670/AR.2022.67.79.002]

Zemrani, A. (2019). Budgeting in the United States: From Theory to Practice Using Higher Education. In: de
Vries, M.S., Nemec, J., gpaéek, D., (Eds.), Performance-Based Budgeting in the Public Sector.. Cham:
Governance and Public Management. — Palgrave Macmillan.
[http://dx.doi.org/10.1007/978-3-030-02077-4 2]

Zhang, C. (2021). Triple helix theory as the conceptual platform for innovative talent cultivation in digital
economy. State and Municipal Management. Scholar Notes, (4),246-252. Accessed: 03/23/2024.
[http://dx.doi.org/10.22394/2079-1690-2021-1-4-246-252]

Zhavoronkova, A.A. (2023). Theories of generations in Russia: Myth or reality? Education. Science.
Scientific staff, (4), 189-192. In Russ., abstract in Eng.
[http://dx.doi.org/10.24412/2073-3305-2023-4-189-192]

Zhalezko, (2022). The use of technical analysis and indicators in algorithmic trading / B.A. Zhelezko, A.O.
Stadnik, O.A. Sinyavskaya. Economics today, 15,119-130. [In Russ.].

Zhelezko, B.A., Daineko, A.E., Danilchenko, A.V., Ustinovich, I.V., Glubokiy, S.V., Grintsevich, L.V.,
Yakushenko, K.V., Zubritskaya, 1.A., Makarevich, N.V., Prots, T.A., Kharitonovich, S.A. (2020).
International competitiveness of the export potential of the Belarusian industry. Law and Economics.(p.
286). Minsk: In Russ.

Zimina, 1.V. (2016). Educational networks in the “triple helix” model. Creative Economics, 10(11), 1195-
1206. In Russ.
[http://dx.doi.org/10.18334/ce.10.11.36990]

Znamensky, D.Y. (2012). State policy of the Russian Federation in the field of education, science and
innovation: Problems of an integrated approach to formation and implementation. Bulletin of the State
University of Management, 4, 1-5. [In Russ.].


http://dx.doi.org/10.1108/JIC-12-2020-0379
http://dx.doi.org/10.1007/978-3-030-57938-8_22
http://dx.doi.org/10.34670/AR.2022.67.79.002
http://dx.doi.org/10.1007/978-3-030-02077-4_2
http://dx.doi.org/10.22394/2079-1690-2021-1-4-246-252
http://dx.doi.org/10.24412/2073-3305-2023-4-189-192
http://dx.doi.org/10.18334/ce.10.11.36990

278 Optimizing Socio-Economic Systems, 2026, 278-285

SUBJECT INDEX

A

Abstract models 3
Academic mobility 206
Accessibility 142, 147, 148, 174, 186, 193,
195, 201, 202
Accountability 90, 102, 103
Accreditation 80, 134
Accumulation 61, 130, 136
Action program 13, 14, 25
Advanced 33, 124, 125, 242
production 123, 124, 125
technologies 33, 242
Age inequality 87
Aggregation 32
Agreement 5, 12, 13, 14, 16, 17, 20, 23,
25, 26
Agriculture 12, 15, 18, 25, 26, 29, 136,
244, 245
Algorithms 5, 6, 7
Alignment 17, 18, 194
Alliances 18, 102, 207
Amendments 14, 57, 59, 161
Applicability 105, 115
Applications 126, 128, 144, 146, 151,
170, 171, 182, 207, 209, 233,
234,237
Artificial intelligence 10, 86, 128, 170,
182, 227, 230, 234, 240, 242,
243
Assessment 175, 182, 183, 187
approaches 182
materials 175, 183
technologies 187
Asymmetries 19, 28, 246
Automation 86, 99, 135, 136, 228, 230,
240, 241
Availability 38, 78, 130, 147, 148, 161,
163, 190, 211, 254

B

Basic research 75, 77
Behavior 41, 48, 49, 53, 152, 181, 255
Bilateral 12, 16, 19, 245
integration 12, 16
investment 19
partnership 245
treaties 12
Budget 25, 94, 133, 134, 136, 155, 250,
251
expenditures 134, 136
Business 13, 31, 56, 57, 60, 61, 67, 73,
80, 117, 119, 120, 122, 123,
124,125, 152
entities 13, 31, 80, 117, 119, 120,
122,123, 124, 125
environment 73, 152
incubators 56, 57, 60
support centers 60, 61, 67

C

Capital 14, 220, 221
concentration 221
expenditures 117, 126, 127
flows 216, 219
movements 215, 219, 221
Catalyst 73, 105, 186, 198, 246, 249
Citizen representation 90, 102, 103
Civil servants 90, 97, 98, 99, 100, 103,
147, 148, 235, 249
Consistency 66, 83, 95, 102
Consumer behavior 149, 151, 152, 153, 157,
158, 159, 166, 167, 168, 169
Content 47, 53, 106, 110, 147, 162, 167,
168, 172, 175, 228
Correlation 2, 5, 41, 117
Corruption 90, 92, 93, 102, 103, 245,
248
Costs 75, 77, 117, 119, 120, 121, 126,
131, 132, 136, 193, 196, 208

Galina V. Astratova, Maxim V. Vlasov, Chigozirim Ndubuisi Onwusiribe & Longinus D.N. Nnadozie (Eds.)
All rights reserved-© 2026 Bentham Science Publishers



Subject Index

Courses 39, 40, 147, 151, 191, 193
Customs 14, 16, 17, 25, 245, 246, 251
regulation 14, 16, 17, 25

D

Data 4, 5, 10, 31, 54, 69, 74, 75, 76, 103,
124,153, 164, 172, 175, 215,
225, 233, 237, 238, 240,
241,248
Database 79, 80, 175, 230, 234
Decision-making processes 86, 95, 143,
198, 242
Decree 2, 16, 26, 56, 57, 59, 70, 142,
227
Defense 12, 174, 245
Demographic 42, 153, 215, 216
Dependence 3, 51, 56, 60, 62, 64, 67, 68,
173, 242
Development 2, 31, 32, 74, 93, 96, 108,
109, 116, 121, 122, 126, 129,
133, 227
costs 121, 122, 126
expenditures 74, 93, 96
indicators 31, 32, 93
program 133
strategy 2, 108, 109, 116
vectors 129, 227
Digital 10, 28, 29, 39, 41, 43, 72, 73, 82,
86, 87, 88, 89, 90, 91, 92, 100,
101, 103, 120, 128, 129, 132,
134,138, 146, 147, 148, 151,
152, 153, 158, 183, 184, 185,
186, 187, 190, 191, 192, 193,
195, 196, 197, 198, 199, 200,
201, 202, 207, 212, 214, 226,
227,228, 230, 232, 233, 234,
235, 243, 245, 246, 247, 248,
249, 252, 255
competencies 41, 82, 90, 100, 103,

Optimizing Socio-Economic Systems 279

138, 147, 148, 183, 245
education 185, 186, 187, 190, 191,
192, 193, 195, 197, 201, 202,
246, 248
educational services 151, 152, 153,
158
educational technologies 82, 184,
185, 186, 187, 192, 193, 199,
200, 201, 202
governance 90, 101, 252
infrastructure 185, 187, 190, 191,
196, 247
labor organization 226
literacy 87, 187, 191, 195, 197, 198,
207, 214
platforms 39, 87, 147, 226, 228,
232,233, 234, 243, 246, 249,
255
services 101, 248
skills 88, 134, 195, 198
technologies 87, 120, 128, 129,
132, 146, 185, 186, 197, 200,
227, 230, 233
transformation 10, 28, 29, 43, 72,
73, 82, 86, 89, 90, 91, 92, 148,
184, 185, 186, 190, 191, 192,
197, 201, 202, 212, 235, 243,
249
Digitization 81, 230
Disparity 28, 168, 185, 187, 190, 191,
196, 198, 199, 225, 242
Distance learning 37, 40, 147, 149, 159,
162, 163, 164, 168, 169
Diversification 105, 108, 144
Digital public administration (DPA) 99,
143, 146, 147, 227



280 Optimizing Socio-Economic Systems

E

Economic 1, 3,9, 12, 17, 18, 31, 46, 55,
60, 67, 68, 70, 71, 73, 87, 88,
89, 95, 106, 109, 113, 118,
119, 123, 124, 125, 128, 129,
132, 133, 137, 148, 203, 204,
205, 212, 213, 214, 216, 246,
247, 248, 254

development 3, 55, 67, 71, 73, 87,
88, 119, 128, 129, 132, 133,
148, 212, 213, 254

entities 31, 60, 95, 118, 119, 123,
124,125

growth 46, 68, 70, 89, 113, 132,
137, 203, 204, 205, 214

mechanisms 1, 9, 106, 113

security 12, 17, 18, 246, 247, 248

systems 109, 129, 216

Education 13, 26, 27, 38, 42, 80, 81, 82,
91,94, 110, 112, 131, 133,
141, 142, 157, 161, 167, 169,
172, 183, 185, 196, 197, 203,
204, 206, 208, 209, 210, 212,
213, 214, 248, 254

Educational 15, 37, 38, 39, 40, 43, 60,
72, 80, 81, 82, 84, 85, 86, 89,
90, 91, 95, 102, 138, 141, 144,
149, 150, 151, 153, 157, 167,
168, 169, 172, 174, 175, 182,
183, 184, 185, 186, 187, 188,
189, 190, 191, 192, 193, 194,
195, 196, 197, 199, 200, 201,
202, 207, 210, 213

activities 37, 38, 95, 174, 182, 184,
185, 192, 193, 199, 201

experiences 183, 185, 187, 190,
192, 195, 197

goals 202

institutions 35, 37, 38, 39, 60, 84,
141, 144, 150, 168, 169, 188,
189, 190, 196

Astratova et al.

opportunities 81, 86, 172, 185, 191,
196, 200
platforms 39, 40, 184, 186, 193,
194, 195, 202
policies 72, 80, 85, 89
practices 184, 188, 190, 192, 197
programs 38, 80, 82, 150, 167, 174,
175, 194, 207
services 15, 80, 90, 91, 102, 138,
141, 144, 149, 150, 151, 153,
157, 167, 169, 210
systems 43, 81, 172, 213
technologies 37, 182, 188, 189,
200, 201
tools 185, 188, 202
Effective sectoral policy 97, 146, 147,
148
Electronic 13, 15, 16, 24, 25, 26, 27, 37,
38, 39, 41, 43, 46, 59, 81, 82,
100, 133, 140, 171, 209, 210,
227, 235, 236, 238, 240, 241,
243
educational resources (EER) 38, 39,
41, 43
payments 238, 240, 243
resource 13, 15, 16, 24, 25, 26, 27,
37,38, 41, 46, 59, 81, 82, 133,
140, 171, 209, 210, 227
services 100, 235, 236, 241, 243
Engineering 56, 57, 58, 59, 65, 68
Enterprises 37, 41, 56, 61, 62, 63, 64, 65,
69, 72, 73,78, 79, 80, 81, 95,
105, 107, 108, 114, 115, 147,
211, 235, 255
Entrepreneurship 61, 62, 64, 110, 113,
114
Environmental factors 1, 10, 105, 113,
115
Environments 1, 18, 29, 30, 31, 33, 43,
44, 68, 84, 86, 89, 95, 111,
112,118, 133, 173, 187, 188,
190, 196, 198, 199, 200, 207,



Subject Index

216, 233, 234

Equations 8, 9, 48, 49, 51, 124, 177, 178,
179, 180, 181, 182, 220, 221,
222,223

Equilibrium 1, 9, 45, 51, 54, 109, 215,
222,223, 225

Evolution 5, 12, 17, 29, 33, 51, 81, 105,
106, 111, 114, 151, 170, 186,
198, 216

Execution 6, 17, 252

Expenditures 32, 75, 76, 77, 90, 94, 96,
120, 121, 144, 212, 213

Expert survey 65, 66, 68, 78, 79, 88, 95,
105, 107, 108, 114, 115, 145,
182, 183, 229, 231, 237, 238,
240, 242

Exports 14, 20, 21, 22, 78, 134, 247, 251

F

Faculty development 197, 199, 202
Feedback 161, 163, 167, 168, 172, 183,
187, 188, 189, 192, 193, 201
Financial 64, 69, 79, 89, 110
assistance 64
support 64, 69, 79, 89, 110
Financing 16, 18, 37, 56, 58, 62, 67, 70,
72,75, 103, 121, 122, 138,
144, 145, 148, 208, 209, 212

G

Gross domestic product (GDP) 20, 21,
22,32,74,75,76, 77,78, 93,
94, 96, 121, 206, 208, 209,
212,213, 247, 249

Generations 6, 47, 61, 116, 125, 127,
149, 152, 153, 161, 166, 169,
171,221

Global innovation index (GII) 72, 251

Optimizing Socio-Economic Systems 281

Governance 10, 29, 90, 92, 99, 103, 138,
243, 244, 245, 247, 248, 249,
252

H

Harmonization 8, 12, 16, 18, 29, 96, 245,
246, 248, 250, 251
Human 32, 42, 43, 73, 88, 93, 128, 129,
130, 131, 133, 135, 136, 137,
203, 204, 205, 206, 207, 210,
211, 212, 213, 214, 244, 245,
247, 248, 249, 250, 251, 252,
253, 254, 255
capital (HC) 42, 43, 73, 88, 93, 128,
129, 130, 131, 133, 135, 136,
137, 203, 204, 205, 206, 207,
211, 212, 213, 214, 244, 245,
247, 248, 249, 250, 251, 252,
253, 254, 255
development index (HDI) 32, 42,
210
Health care 15, 25, 26, 42, 128, 129,
130, 131, 132, 133, 134, 135,
136, 137
Higher 38, 60, 76, 80, 81, 82, 83, 84, 85,
86, 87, 89, 90, 91, 92, 94, 95,
96, 102, 103, 106, 113, 138,
141, 143, 144, 145, 146, 147,
148, 150, 151, 167, 186, 210,
255
education services (HES) 38, 80,
81, 82, 83, 84, 85, 86, 90, 91,
92, 94, 95, 96, 102, 103, 138,
141, 143, 144, 145, 146, 147,
148, 150, 151, 167
education institutions 60, 76, 81,
85, 86, 87, 89, 106, 113, 186,
210, 255



282 Optimizing Socio-Economic Systems

Import substitution 19, 56, 62, 63, 64,
65, 66, 67, 68, 75, 245, 246,
248

Incentives 89, 134, 199, 200, 214

Income 87, 95, 133, 155, 156, 208, 225,
227

Indicative planning 118, 119, 120, 127

Indices 30, 31, 33, 38, 41, 42, 43, 72,
179

Industrial enterprises 61, 72, 81, 105,
114,115

Industry 17, 18, 21, 22, 60, 61, 62, 63,
64, 65, 70, 73, 80, 82, 86, 89,
91, 92, 119, 125, 129, 131,
134, 135, 139, 140, 146, 208,
214, 251, 252

Inefficiency 78, 90, 92, 103, 212, 213,
244,248

Infrastructure 12, 15, 16, 22, 25, 33, 44,
55, 56, 57, 58, 59, 60, 61, 64,
66, 67, 68, 70, 72, 85, 87, 89,
91, 109, 110, 113, 115, 116,
126, 127, 128, 130, 132, 134,
136, 184, 185, 186, 187, 190,
191, 193, 195, 196, 197, 198,
199, 201, 244, 246, 247, 248,
252, 254, 255

Internal planning 226, 233, 234

Interpenetration 110

Inventions 76, 78, 117, 122, 124, 126,
129

Investments 15, 24, 28, 33, 56, 58, 60,
65, 67, 68, 73, 81, 85, 88, 89,
94, 96, 103, 112, 118, 127,
131, 134, 135, 136, 190, 191,
196, 203, 208, 209, 213, 216,
244,245

Astratova et al.

K

Knowledge 32, 86, 89, 90, 91, 92, 95,
111, 117, 119, 121, 122, 125,
127, 130, 131, 132, 138, 141,
143, 145, 147, 151, 158, 176,
187, 194, 197, 200, 201, 203,
204, 205, 208, 209, 210, 213,
214, 243, 246, 248, 252, 253,
254

economy 86, 89, 90, 91, 92, 95,
117, 119, 122, 138, 141, 145,
147, 203, 204, 214, 246, 248,
253, 254

intensity 32, 205, 208, 209, 210,
213

L

Labor 30, 31, 41, 42, 43, 44, 61, 85, 86,
87,121, 131, 134, 135, 203,
204, 208, 211, 212, 213, 214,
215, 216, 217, 223, 224, 225,
226, 227, 228, 229, 230, 231,
233, 234, 244, 245, 246, 247,
248, 255

efficiency 229

force 135, 211, 212, 228

market 30, 31, 41, 42, 43, 44, 86,
87, 134, 135, 203, 213, 214,
216, 225, 244, 245, 246, 247,
248

migrants 215, 216, 217, 223, 225

migration 87, 211, 215, 224, 225

processes 227, 229, 233, 234

productivity 61, 121, 131, 135, 208,
228

rationing 226, 229, 230, 231, 233,
234, 255

relations 204, 216, 228, 229, 233

resources 85



Subject Index

Learning 85, 170, 174, 175, 176, 177,
180, 182, 183, 184, 185, 187,
188, 190, 192, 194, 195, 198,
200, 201, 202, 246, 247
analytics 170, 174, 175, 177, 180,
182
management systems (LMS) 184,
185, 187, 190, 201, 246, 247
outcomes 170, 174, 175, 176, 184,
185, 188, 192, 194, 195, 201,
202
pathways 85, 183, 187, 194, 198,
200
Legislation 12, 14, 16, 17, 18, 19, 28, 81,
140, 161, 168, 246, 250
Legislative acts 17, 62, 226

M

Machine learning 151, 171, 177, 240,
243
Marketing strategies 149, 167, 168, 169
Markov processes 6, 170, 179, 183, 215
Medical services 130, 132, 133, 135, 136
Migration 17, 45, 48, 51, 52, 53, 54, 212,
215, 216, 217, 218, 219, 220,
221, 222, 223, 224, 225, 246,
247
flows 215, 216, 218, 219, 220, 222,
223,224, 225
probabilities 51, 54, 215, 223, 224,
225
processes 51, 53, 54, 217, 219, 222,
223,225

N

National economies 17, 33, 46, 63, 71,
72,104, 107, 204, 205, 210,
239, 243, 253

Optimizing Socio-Economic Systems 283

Neural networks 171, 172, 174, 182, 183
New public management (NPM) 67, 68,
91, 92, 143, 144, 146, 147,
239, 248
Nonlinearity 45, 47, 54, 246, 247

P

Partnerships 67, 68, 84, 86, 89, 103, 196,
200, 201, 249

Patent 74, 76, 78, 117, 121, 122, 124,
125, 126, 247, 248, 251, 252

Patterns 46, 125, 151, 166, 169, 188,
189, 193, 213, 215, 224, 225

Pedagogical 170, 185, 186, 190, 191,
192, 193, 197, 199

approaches 170, 185, 186, 190, 191,
192, 193, 197, 199
innovation 199

Performance indicators 102, 117, 120,
121,124, 126, 144

Personalization 149, 158, 174, 183, 192,
200

Perspectives 43, 72, 118, 184, 188, 190,
192, 194, 201, 202, 254

Population concentration 48, 51, 54,
215, 221, 222, 224

Predictability 2, 11, 183, 189, 215, 225

Priorities 57, 71, 90, 94, 96, 102, 103,
133, 205

Products 15, 21, 22, 25, 28, 55, 56, 57,
58, 59, 61, 62, 63, 65, 66, 68,
72,75, 78, 95, 109, 120, 150,
151, 158, 169, 208, 227

R

Ratio 3, 18, 36, 43, 121, 144, 153, 178,
179, 219

Reforms 44, 69, 86, 88, 90, 91, 92, 102,
103, 105, 108, 198, 208, 249,



284 Optimizing Socio-Economic Systems

251

Regional integration 12, 18, 28, 244,
245, 247, 249, 252

Reliability 7, 127

Remuneration 134, 213, 229

Research methodology 122

Resilience 68, 244, 245, 246, 247, 248,
249, 252

Resources 5, 15, 22, 30, 38, 57, 68, 82,
88, 106, 118, 128, 129, 130,
194, 196, 198, 199, 204, 205,
211, 228, 233, 246

Respondents 40, 65, 66, 79, 83, 95, 97,
98, 100, 107, 108, 109, 114,
145, 153, 162, 237, 238, 239,
240, 241, 242

Risks 2, 3, 16, 47, 53, 71, 96, 131, 236,
239, 255

S

Sanctions 19, 20, 28, 55, 60, 63, 78, 88,
94, 245, 246, 249, 252

Scenarios 49, 50, 51, 54, 71, 105, 108,
109, 115, 172

Scientific activity 117, 118, 119, 120,
121, 122, 123, 124, 125, 126,
127, 130

Sustainable development goals (SDGs)
30, 31, 32, 46, 103, 248, 251,
252

Semantic 110, 158, 168, 184, 185, 187,
188, 189, 190, 201, 255

Sentiment analysis 184, 188, 189, 201,
255

Simulation modeling (SM) 1, 2, 3, 4, 6,
7,10, 11, 246

Socio-economic 1, 2, 8, 9, 10, 11, 12, 32,
43, 45, 47, 53, 54, 56, 57, 70,
71, 87,105, 106, 107, 114,
115,117,122, 126, 128, 138,
142, 207, 216, 217, 227, 244,

Astratova et al.

245, 247, 255
development 8, 32, 56, 57, 70, 71,
114, 128, 138, 142, 207, 217,
227, 245, 255
systems 1, 2, 9, 10, 11, 12, 43, 45,
47,53, 54, 87, 105, 106, 107,
115, 117, 122, 126, 138, 216,
244, 247
Stability 119, 193, 211
Standards 14, 27, 42, 80, 135, 139, 159,
174, 175, 176, 181, 182, 212,
213, 227, 229, 230, 232, 234,
246, 250, 251, 253
Statistical analysis 2, 5, 7, 33, 42, 78, 79,
80, 122, 153,171, 172, 185,
211, 229, 237
Subjects 9, 24, 53, 55, 57, 58, 59, 100,
109, 110, 140, 142, 179, 233
Synergy 68, 69, 87, 89, 105, 112, 114,

T

Technical policy 56, 70
Technological 17, 29, 30, 31, 32, 33, 34,
43, 46, 56, 62, 63, 68, 69, 70,
71,73, 78, 88, 89, 103, 115,
127, 169, 193, 201, 245, 247,
248, 252
advancement indices 31
advancements 43, 73, 103, 115,
169, 245
development 17, 30, 32, 33, 34, 46,
56, 63, 69, 70, 71, 127, 193,
201
sovereignty 29, 56, 62, 68, 78, 88,
89, 245, 247, 248, 252
Technology 55, 56, 57, 58, 59, 60, 61,
67, 68, 72, 168, 187, 198, 202
adoption 168, 187, 198, 202
transfer 55, 56, 57, 58, 59, 60, 61,
67, 68, 72



Subject Index

Territories 14, 17, 24, 28, 34, 47, 48, 51,
54,57, 62, 134, 141, 246
Trade 14, 18, 19, 20, 21, 22, 24, 26, 28,
150, 245, 247, 252
Traditional 86, 170, 182, 183
educational paradigms 170, 182
employment models 86
teaching roles 183
Trainees 178, 179, 180, 181
Treaties 12, 13, 245, 247

U

Uncertainty 1, 2, 3, 8, 10, 178, 244, 247

Unemployment 41, 42, 134

Union integration programs 12, 16, 18,
245

Urban centers 186, 187, 190, 191, 195,
198

User experience 184, 186, 188, 189, 190,
192, 200, 201

Utilization 103, 184, 185, 187, 190, 191,
195, 196, 198, 201, 246

\

Validity 7, 229, 233

Variables 2, 4, 31, 47, 48, 53, 93, 127,
176, 177, 220, 254

Vector 9, 28, 29, 61, 66, 72, 117, 151,
161, 170, 175, 176, 177, 180,
181, 183, 207, 485

W

Wages 41, 80, 135, 208, 211, 212

Workers 41, 42, 87, 128, 130, 131, 132,
133, 134, 135, 208, 230, 234,
242

Optimizing Socio-Economic Systems 285

Workforce 136, 204, 212, 227

Y

Youth policy 142



Galina V. Astratova

Doctor of Economics, Candidate of Technical Sciences, Professor, Honorary Worker of Higher Professional
Education of the Russian Federation, holder of the Honorary fitle "Founder of the scientific school':
"Theory, Methodology and Practice of Marketing and Marketing Research" (Decision of the Presidium
of the Russian Academy of Natural Sciences. Protocol No. 17 dated 02.10.2013); Professor of the
Department of Regional Economics, Innovative Entrepreneurship and Economics of the Ural Federal
University named after the first President of Russia B.N. Yeltsin.

Professor Galina Vladimirovna Astratova's research interests are extensive and are located in the
following key areas: 1) state and municipal management and social policy; 2) human resource
management, innovation and R&D; 3) digital marketing; 4) marketing of products and services for the
"Third Age"; 5) consumer behavior; etc. The full list of publications from 1982 to 2025 includes about
600 articles, 39 scientific monographs, 28 textbooks, 2 databases registered in the Russian Federation,
and 1 copyright certificate.

Maxim V. Vlasov

Candidate of Economic Sciences, Associate Professor of the Department of Regional Economics, Innovative
Entrepreneurship and Economics of the Ural Federal University named after the First President of Russia
B.N. Yeltsin; Senior Researcher at the Institute of Economics of the Ural Branch of the Russian Academy
of Sciences.

Associate Professor Maxim Vladislavovich Vlasov's research interests are extensive and are located in
the following key areas: 1) human resource management, innovation and R&D; 2) state and municipal
management and social policy; 3) digital marketing; 4) microeconomics, institutional economics; 5)
business performance management; etc. He has more than 100 published scientific articles and
educational and methodical works.

Chigozirim Ndubuisi Onwusiribe

Dr. Chigozirim Ndubuisi Onwusiribe is a distinguished Nigerian academic and researcher specializing
in Agribusiness and Agricultural Economics. As of 2026, he is a prominent faculty member at the
Michael Okpara University of Agriculture, Umudike (MOUAU), Nigeria, where he serves in the Department
of Agribusiness and Management. Dr. Onwusiribe’s academic journey is marked by excellence, having
completed all his higher education at MOUAU. He earned his Bachelor of Science in Agribusiness
Management (Second Class Upper) in 2010, followed by a Master of Science in Agribusiness and
Entrepreneurship Development in 2014, with a near-perfect CGPA of 4.89. He culminated his studies
in 2018 with a Doctor of Philosophy (Ph.D.) in Agribusiness and Financial Management.

His research focuses on the intersection of agriculture, economics, and sustainable development. Dr.
Onwusiribe has expanded his influence internationally, holding a research affiliation with the Ural
Federal University in Russia. His interdisciplinary approach has led to publications in numerous international
journals, addressing topics from food price volatility to the economic empowerment of youth in the
potato value chain. He is a recognized member of several professional bodies, including the Nigerian
Institute of Management (MNIM) and the Chartered Institute of Loan and Risk Management of Nigeria
(MCILRM). Through his teaching and extensive publication record, Dr. Onwusiribe continues to influ-
ence agricultural policy and economic development in Nigeria and beyond.

Longinus D.N. Nnadozie

Nwakaku Longinus Nnadozie is a Chief Extension Officer at Michael Okpara University of Agriculture,
Umudike, Abia State, Nigeria, where his work focuses on linking research, innovation, and policy with
real-world adoption. His scholarly interests include digital transformation, technology-enhanced
learning, technology-driven entrepreneurship, and institutional development in emerging economies.
For over 15 years, he has been involved in editing academic publications, including interdisciplinary
and multidisciplinary books, conference proceedings, and peer-reviewed journals. His editorial work
emphasizes clarity, rigour and coherence across disciplinary contributions. Some of these works are

published and indexed on African Journals Online (AJOL).



	Cover

	Title
	Copyrights

	End User License Agreement
	Contents
	Foreword

	Preface

	Acknowledgement

	Introduction

	List of Contributors 
	Theoretical Aspects of the Development of Complex Socio-Economic Systems (Mathematical Models and Mechanisms) 
	Evgeny V. Sinitsyn1,* and Viola A. Larionova2
	INTRODUCTION

	The History of the Union State of the Russian Federation and the Republic of Belarus: Creation and Evolution 
	Lyubov I. Tararyshkina1,*
	INTRODUCTION

	Modern Directions of Economic Cooperation Between the Russian Federation and the Republic of Belarus 
	Irina A. Shamardina1,*
	INTRODUCTION

	Some Aspects of the Main Indicators Assessment in the Context of the Complex Socio-economic Systems Development (R & D sector, HES, and the labor market) in the Russian and Belarusian Digital Economy 
	Galina V. Astratova1,*, BorisA. Zhalezko2 and Airat M. Izmailov3
	INTRODUCTION

	Assessment of the Development Processes of Complex Socio-economic Systems in the Digital Economy of the Union State 
	Evgeny V. Sinitsyn1,*, Viola A. Larionova2, Galina V. Astratova3 and Boris A. Zhalezko4
	INTRODUCTION

	Innovative Infrastructure of the Union State of the Russian Federation and the Republic of Belarus as A Key Factor of Import Substitution and Development in new Economic Conditions 
	Galina V. Astratova1,*, Boris A. Zhalezko2, Airat M. Izmailov3 and Lyubov I. Tararyshkina4
	INTRODUCTION

	Public Management of the USRB Innovation Infrastructure in the Digital Economy 
	Galina V. Astratova1,*, Boris A. Zhalezko2, Airat M. Izmailov3, Natalia A. Simchenko4 and Irina A. Shamardina2
	INTRODUCTION

	Identification of Bottlenecks Limiting The Effectiveness of Public Administration in HES and R & D Sectors in Russia and Belarus 
	Galina V. Astratova1,*, Chigozirim N. Onwusiribe2 and Maxim V. Vlasov1
	INTRODUCTION

	Economic Mechanisms for Stimulating the Scientific and Innovative Activity of the USRB 
	Galina V. Astratova1,*, Natalia A. Simchenko2 and Airat M. Izmailov3
	INTRODUCTION

	Indicative Planning in the Process of SMA’s Management of Innovation Activity at the USRB 
	Maxim V. Vlasov1,*
	INTRODUCTION

	The Challenges of Creative Human Capital in the Digital Economy 
	Natalia A. Simchenko1,* and Maxim V. Vlasov2
	INTRODUCTION

	Sectoral State Regulation of the Higher Education System in Russia and Belarus in the Context of Digitalization 
	Galina V. Astratova1,*, Chigozirim N. Onwusiribe2 and Maxim V. Vlasov1
	INTRODUCTION

	Consumer Behavior in the Digital Educational Environment: Main Characteristics, Motives, and Impact Factors 
	Galina V. Astratova1,*
	INTRODUCTION

	Artificial Intelligence and Data Analytics in the Organization of the Educational Process and Quality Assessment of Higher Education 
	Evgeny V. Sinitsyn1,* and Viola A. Larionova2
	INTRODUCTION

	Evaluating Digital Educational Technologies: A Comprehensive Semantic and Sentiment Analysis in Russian Universities 
	Chigozirim N. Onwusiribe1,*
	INTRODUCTION
	THE EVOLUTION OF DIGITAL EDUCATIONAL TECHNOLOGIES IN RUSSIAN HIGHER EDUCATION
	Historical Context and Current Landscape
	Theoretical Foundations of Digital Education


	Human Capital Development in the Context of Integrating R & D and Higher Education in the USRB Digital Economy 
	Galina V. Astratova1,*, Natalia A. Simchenko2 and Maxim V. Vlasov1
	INTRODUCTION

	The Labour Market as a Complex Socio-economic System: Some Aspects of Mathematical Modelling in the Labour Market of the Union State 
	Evgeny V. Sinitsyn1,* and Viola A. Larionova2
	INTRODUCTION
	А. Data and Calculation Methods


	The Socio-Technological Nature of the Organization of Labor in the Digital Environment of the Union State 
	Natalia A. Simchenko1,*
	INTRODUCTION

	The Use of Digital Technologies in the State and Municipal Administration of the Russian Federation and the Republic of Belarus 
	Galina V. Astratova1,* and Maxim V. Vlasov1
	INTRODUCTION

	Policy Synthesis: Advancing Socio-Economic Integration and Innovation in the Union State of Russia and Belarus 
	Chigozirim N. Onwusiribe1,*, Galina V. Astratova2, Maxim V. Vlasov2 and Longinus D.N. Nnadozie3
	INTRODUCTION

	CONCLUSION 
	REFERENCES 
	Subject Index

	Back Cover




