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Abstract

This study provides a comprehensive bibliometric analysis of academic literature on fintech policy in
emerging markets. Using the Web of Science Core Collection, an initial dataset of 2,135 records was filtered
to 1,718 peer-reviewed English-language articles published between 2000 and 2025. VOSviewer was used to
map keyword co-occurrence, country and institutional co-authorship networks, and citation-based thematic
clusters in order to reveal the conceptual, geographical, and institutional structure of the field.

The findings show that fintech policy has become an increasingly important research area, with a rapid
rise in publications from 2020 onward. The dominant themes include digital finance, regulatory innovation,
financial performance, sustainability, corporate governance, and financial inclusion. Fintech is also increas-
ingly discussed in relation to environmental governance, poverty reduction, inclusive growth, and the Sus-
tainable Development Goals, particularly SDG 9 on industry, innovation and infrastructure, SDG 8 on decent
work and economic growth, and SDG 1 on no poverty.

The geographical analysis shows that research on fintech policy in emerging markets is moderately de-
centralized and globally distributed. The United States, China, and England are the leading contributors,
while Malaysia, Saudi Arabia, Tunisia, South Africa, and other emerging economies are becoming more vis-
ible in the field. However, the literature remains fragmented due to uneven regional representation and lim-
ited attention to cross-border policy coordination.

This paper contributes to the literature by offering a systematic bibliometric review of research at the
intersection of fintech and public policy, with a focus on the Global South. The study provides an evidence-
based resource for future fintech policy development and highlights the need for more interdisciplinary re-
search that connects technological innovation, inclusive governance, and sustainable development.

Keywords: Fintech policy, emerging markets, financial regulation, digital financial inclusion, biblio-
metric analysis, Web of Science, VOSviewer

Introduction

Fintech, or financial technology, is the provision of financial services and products through new tech-
nologies. Fintech is currently spreading across the world and affects the emerging markets most, since these
markets have a poor inclusion in the traditional financial systems. Therefore governments and central banks
are developing new policies in order to support the financial inclusion and to mitigate the risks which could
arise by the use of new financial services.

There is a growing number of publications dealing with the interface of financial technologies (fintech)
and financial governance. These studies are written by researchers from many different disciplines and are
distributed across global academic publishing. A systematic analysis of these studies is required in order to
identify the main fields of research, the key authors from around the world and the existing research gaps.

This study conducts a bibliometric analysis of 1718 articles published between 2000 and 2025 that fo-
cus on fintech policy in developing and emerging countries. By examining patterns of co-authorship, key-
word co-occurrence, and institutional affiliation, the research reveals the intellectual structure of this growing
field. The analysis applies VOSviewer software to visualise thematic clusters and identify regional patterns
in publication activity.

6 © 2026 The Authors. This is an open access article under the CC BY-NC-ND license
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The goals of this study are threefold: (1) to provide quantitative insight into the development of fintech
policy research; (2) to map thematic and geographic trends across the literature; and (3) to identify areas for
future scholarly and policy-oriented investigation. The research period of 2000 to 2025 was chosen based on
the availability of reliable Web of Science metadata and the emergence of fintech discourse during this time.
The study contributes to the evolving field of digital finance by clarifying how regulatory challenges and
innovation strategies are represented in scholarly debate.

Literature Review

Existing research in the field of fintech is devoted to the study of its economic, technological and regu-
latory aspects. Much of this literature focuses on business models, consumer behavior, financial innovation,
and the introduction of new technologies. Gomber et al. (2018) explored the disruptive potential of fintech
innovation, especially in transforming legacy banking systems and creating new forms of digital intermedia-
tion. However, while considerable attention has been paid to the economic consequences and innovative dy-
namics of fintech technologies, aspects of public policy — especially in the context of emerging economies
— remain relatively poorly understood.

Recently, a large number of studies have been conducted to evaluate the development of the field of
fintech using bibliometric analysis. These studies attempted to evaluate the role of digital financial services
in promoting financial inclusion, access to financial services, and development, especially among financially
excluded and underserved individuals in developing countries (Afjal, 2023; Del Sarto and Ozili, 2025). For
instance, a study conducted by Del Sarto and Ozili (2025) mapped the existing body of literature on increas-
ing access to financial services through a number of channels, including mobile banking platforms and peer-
to-peer (P2P) lending platforms, with a view to promote economic empowerment for financially excluded
and underserved individuals in developing countries. The study established the role that fintech has been
playing in addressing financial exclusion and ensuring that there are financial services and mechanisms in
place that would increase access to financial services in order to promote financial inclusion and empower
financially excluded and underserved individuals in developing countries. The focus of the study, however,
was on increasing access to financial services rather than the governance structures that would facilitate fi-
nancial services and increase access to financial services.

A number of studies attempt to map out the trend of scientific papers on the topic of regulation of finan-
cial technologies, such as the work of Hudaefi (2025), who analyzed a total of 688 relevant scientific papers
to determine the trends and map the author networks. However, these emerging studies do not attempt to as-
sess the impact of policies and/or regulations in specific geographical regions.

Sethi et al. (2025) conducted a bibliometric study of fintech research trends from 1990 to 2024.

There are also a number of recent studies, including Garg et al. (2023), Gumilar et al. (2024), and Pa-
zarbasioglu et al. (2020), which highlight the importance of financial literacy for digital financial services
and the need for adaptation of financial services’ regulations in the context of the fintech industry’s rapid
growth. From an institutional perspective, therefore, the interface between public policy and financial tech-
nology becomes increasingly important, especially in emerging markets, which are technologically advanced
but institutionally underdeveloped.

A recent study on challenges for the area of fintech regulation by Zetsche et al. (2017) emphasizes the
enormous problems which TechFin and Fintech pose for the range of models for financial regulation which
have hitherto existed. For a long time, no sufficiently effective framework has been able to be developed for
the quickly growing fields of business in the financial sector. For countries with a weak and poorly institu-
tionalized environment, these problems are even more acute than for others.

Despite these contributions, the literature remains fragmented when it comes to systematically describ-
ing how fintech policies in emerging economies are researched and conceptualized. This study aims to ad-
dress this gap by conducting a focused bibliometric review of scientific findings related specifically to
fintech regulation and policy in the Global South. By narrowing its scope to policy frameworks, institutional
actors, and cross-country collaboration, it provides a structured overview of the scientific field and identifies
new areas of analysis.

At the same time, this study builds on earlier work, but differs in that it focuses on the political aspect
of fintech — not only as a consequence of digital innovation, but also as a driving force behind development
strategies and institutional reforms. Using keyword matching, thematic category analysis, and a network of
co-authors, the study reveals how scientists structure the debate around regulatory innovation, increased ac-
cess to financial services, and public infrastructure in the fintech sector. In this way, the study adds an im-
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portant element to the growing body of literature, revealing the links between academic research and policy
development in the context of digital finance in emerging markets.

Materials and Methods

This study employs a bibliometric analysis approach to examine global academic trends in fintech poli-
cy research within emerging markets. The Web of Science (WoS) Core Collection was used as the primary
data source due to its rigorous indexing standards and comprehensive coverage of peer-reviewed scholarly
output. A logical search query was created to search for relevant literature on financial regulation and fintech
policy in developing countries. The search string used was: TS = ("fintech policy" OR "financial regulation")
AND TS = ("emerging markets" OR "developing countries")

The initial search yielded 2,135 results. Subsequently, the dataset was filtered to include only English-
language documents classified as articles or reviews published between 2000 and 2025. These time frames
reflect the growth of fintech as a policy-relevant phenomenon and are consistent with the ongoing biblio-
metric coverage in WoS. Further refinement was carried out by checking the relevance of the title and anno-
tation, during which the entries were evaluated for relevance to the scope of the study. After removing un-
necessary records, non-peer-reviewed materials, and duplicates, the final dataset included 1,718 publications.

Bibliographic metadata — including titles, abstracts, keywords, authorship, institutional affiliations,
journal names, citation counts, and subject categories — was exported in Excel format. A preprocessing
phase was conducted to standardise terminology and eliminate duplicates. A custom thesaurus file was ap-
plied in VOSviewer to unify variations in terms such as “mobile finance” and “digital banking.”

The analysis was carried out using VOSviewer, a software tool for constructing and visualising scien-
tific maps. A keyword co-occurrence analysis was conducted using the full counting method, with a thresh-
old set at a minimum of seven keyword occurrences. This enabled the identification of dominant thematic
structures across the literature. VOSviewer’s modularity-based clustering algorithm grouped keywords into
five major clusters, which were interpreted qualitatively to reflect thematic areas such as performance, regu-
lation, investment, sustainability, and institutional design.

The study also included a co-authorship analysis by both country and institution to identify patterns of
international scholarly collaboration. Visualization of the network made it possible to identify central re-
search centers (for example, the USA, China, England) and new regional participants (for example, Malay-
sia, Saudi Arabia, Tunisia). The analysis of institutional affiliation revealed the role of multilateral organiza-
tions, elite universities, and regional think tanks in shaping this field.

To understand the intellectual structure of the research landscape, a bibliographic analysis of the rela-
tionships was carried out. This approach makes it possible to identify links between referenced documents
and thereby illustrate how scientific discussions are shaped in time and space. The analysis identified dense
clusters of citations in economics, sustainability science, and corporate governance.

In addition, the study assessed the relevance of literature to the United Nations Sustainable Develop-
ment Goals (SDGs) in order to understand how scientific work reflects global development priorities. The
SDG indicators were analyzed based on WoS indexing, with the most common goals including industrial
innovation (Goal 9), decent work and economic growth (Goal 8), and poverty reduction (Goal 1).

Finally, the analysis included distribution by journal, classification of subject areas, and citation index-
ing to assess the breadth and depth of the subject matter. The results showed that the research is interdiscipli-
nary and focuses on journals related to sustainable development, finance, and environmental policy. Alt-
hough this methodology provides reliable macro-level analytics, it faces limitations, including the potential
underrepresentation of research published outside of English or locally, which is not indexed in WoS, and
the inability to evaluate the qualitative arguments or theoretical depth of individual publications.

Findings

The analysis of fintech policy literature from 2000 to 2025 reveals a steady increase in scholarly atten-
tion over the 25-year period as shown in Figure 1. The number of publications grew from 10 articles per year
in the early 2000s to more than 200 articles annually by 2021, peaking at 249 articles in 2023, reflecting the
growing importance of fintech in regulatory and development discourse. The rise of mobile finance, digital
payments, and inclusive banking solutions in emerging markets corresponds with this academic expansion.
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Figure 1. Annual number of publications on fintech policy in the emerging markets (2000-2025)

The first five years from 2001 to 2005 showed minimal research activity because the annual publication
count remained below eighteen articles. Then, for the next fourteen years the number of research papers
started to fluctuate between 20 and 98. The number of publications experienced its first significant increase
in 2020 leading to its highest point at 249 articles in 2023. The time span from 2020 to 2024 proved to be the
most productive period because it generated more than 1000 articles overall, which made up more than a half
of the entire dataset.

The significant drop in 2025 publications to 123 items stems from the fact that the 2025 data was not
fully available at that time.

Most of the 1718 indexed documents about fintech in emerging markets consist of peer-reviewed jour-
nal articles. Journal articles represent 74.9 % of total publications, according to Figure 2, which shows that
academic journals have been the primary source of fintech policy in emerging markets.

Book Chapters, o0__

Editorial Material, 22

Early Access, 92 o
Retracted Publication, 3

Review Article, 117 Proceeding Paper, 290 Book, 2

Figure 2. Distribution of document types in the dataset

This database contains only a few document types other than articles:

- Proceeding papers (2nd after articles).

- Book chapters: a minimal amount of the total amount of documents in the database.

- A handful of review articles and “early access” articles. The quality control in this field is very good.
There are only a few retracted publications. The distribution of the publications shows that the field is mature
and strong in the peer-reviewed scholarly literature.

The dominance of journal articles supports the credibility of bibliometric network analysis based on co-
citation patterns, authorship links, and keyword frequency.

Regarding authorship, Figure 3 presents the most active researchers on the topic. The bar chart shows
the contributors with the highest number of publications on fintech. The most active contributors published
between 3 and 7 articles during the study period, indicating a balanced level of scholarly output.

Abor, Joshua Y ind enalba s 7
Ofoeda, Isaac e (}
Agbloyor, Elikplimi Komla msss—— 5
Demirguc-Kunt, Asli =——————— |
Alkhwaldi, Abeer T
Ozili, Peterson S /|
Asongu, Simplice T —————————— /|

Figure 3. Most productive authors on fintech policy in emerging markets
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The top three authors produced 7, 6, and 5 publications, respectively demonstrating their continuous in-
terest in the subject matter throughout the years. Asongu S, Ozili P, Alkhwaldi A and Demirguc-Kunt A join
the list with four or more publications each. The list demonstrates both regional and disciplinary diversity
because affiliations probably extend across economics, information technologies and public policy.

The presence of five additional authors listed in the analysis (Knaack P, Corbet S, Radulescu M, Valen-
tina M, Aguilera-Caracuel J) indicates that the field is moderately collaborative and dispersed, without being
dominated by a single scholar or institution. This points to a developing yet decentralised research landscape
shaped by both individual efforts and thematic groupings. The 1718 publications in the dataset receive their
Web of Science (WoS) subject category classification in Figure 4.

Economics is the dominant category, followed by Business Finance and Environmental Sciences be-
cause research on fintech remains field-specific. The interlinkages among Business, Environmental Studies,
Management, and Law provide further areas for analysis.

These fields collectively engage with themes such as business, finance, economics and markets. The In-
ternational Relations, Green Sustainable Science Technology and Public Environmental Occupational Health
fields demonstrate an increasing not only scholarly, but also a public interest in fintech and financial regula-
tion within the scope of emerging markets and economies.

Internatlon
Relatlons

Figure 4. Most popular Web of Science subject categories

Analysis of citation topics at the meso-level shows quite expected results, as number and percentage of
records are obvious for common readers. Most numeric topics are Economics (6.10), Sustainability Science
(6.115) and Management (6.3), which take about 61 % of all results (34.22 % for Economics, 13.87 % for
Sustainability Science and 13.35 % for Management). The tree map is shown in Figure 5.

Other topics such as Political Science (6.27), Security Systems (4.187), Healthcare Policy (1.156), Hu-
man Geography (6.86), Forestry (3.40), Design & Manufacturing (4.224), which take around 1 % of results
each are evident for fintech in emerging markets, as these can be responsible for actually applying fintech in
everyday life. These results show that fintech is connected to economics and has a constant field to be stud-
ied in, moreover, to be studied in different subtopics.

6.10 Economics
6.3 Management
6.115 Sustainability Science

691

6.27 Political Science
4.187 Security Systems 42
6.86 Human Geography 34

1.156 Healthcare Policy 33
1.14 Nursing 29
3.40 Forestry 29
4.224 Design & Manufacturing 23

Figure 5. Most common meso-level citation topics
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The micro-level citation topics are represented in Figure 6, and it gives a broader glimpse of a theme
and where the study itself takes place. Finance-growth Nexus (6.10.82) takes the majority of results, being
commonly cited in articles. Then, Carbon Mitigation (6.115.234), Corporate Governance (6.10.63) and Cor-
porate Social Responsibility (6.3.385) take around the same percentage of results each and show the up-to-
date link of fintech and research questions. For instance, carbon reduction strategies are clearly connected to
fintech policies, as are corporate governance issues in emerging countries.

6.10.82 Finance-growth Nexus
6.115.234 Carbon Mitigation

6.10.63 Corporate Governance

6.3.385 Corporate Social Responsibility
6.10.80 Market Interdependencies
6.10.22 Monetary Policy

4.187.2766 Blockchain

6.3.726 Entrepreneurship

1.156.381 Maternal Health Equity
6.27.601 Eu Governance

325

Figure 6. Most common micro-level citation topics

Furthermore, such topics as Market Interdependencies (6.10.80), Monetary Policy (6.10.22) and Block-
chain (4.187.2766) also have prolific results, confirming the diversity of fintech as an area for research.

The analyzed literature shows its alignment with United Nations Sustainable Development Goals
(SDGs) through Figure 7.

09 Industry Innovation And Infrastructure 869
08 Decent Work And Economic Growth

01 No Poverty

10 Reduced Inequality

13 Climate Action

07 Affordable And Clean Energy

12 Responsible Consumption And Production
03 Good Health And Well Being

17 Partnerships For The Goals

11 Sustainable Cities And Communities

Figure 7. Distribution of literature by sustainable development goals

The dataset shows Goal 09: Industry Innovation and Infrastructure as its most frequently appearing
SDG. The reviewed articles show that fintech is primarily used for industry and all economic structure, lead-
ing to convenience of citizens in daily life, even if they are not part of the business community. The most
important goals are Goal 08: Decent Work and Economic Growth and Goal 01: No Poverty. These are relat-
ed to steady work and businesses, as for the employed population. These results suggest that the literature is
strongly aligned with economics, energy and global well-being. Still, there is a growing multidisciplinary
interest in inequality, climate and consumption.

Figure 8 shows the distribution of the analysed publications across different Web of Science (WoS) ci-
tation indexes. Most of the articles are indexed in the Social Sciences Citation Index (SSCI), which means
that the topic of fintech governance in the developing states is mainly studied through the social science dis-
ciplines of political science, sociology and area studies.

SSCL 1074

SCI-EXPANDED, 525

CPCI-SSH, 206
CPCI-S, 105

BKCI-SSH, 56
[BRCLSSE, 56 [BKCLS, 7

Figure 8. Distribution by WOS index
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Science Citation Index Expanded (SCI-EXPANDED) stands as the second most frequently used index-
ing category with 525 publications and indicates the interdisciplinary crossover within the topic.

Other results are:

— Emerging Sources Citation Index (ESCI) — 492 publications from emerging or regionally important
sources;

— Conference Proceedings Citation Index — Social Science & Humanities (CPCI-SSH) — 206 arti-
cles, highlighting academic engagement through conference participation;

— Book Citation Index — Social Sciences & Humanities (BKCI-SSH) — 56 entries;

— Arts & Humanities Citation Index (A&HCI) — 13 records, showing minimal presence in arts or hu-
manities.

The research field maintains its foundation in social sciences and emerging sources, lacking in other
disciplines.

Figure 9 presents the most active institutions contributing to research on fintech policy in emerging
markets, based on publications from 2000 to 2025. The University of London ranks first with 49 publica-
tions, reflecting its strong research presence and broad international network of institutions.

The Ministry of Education and Science of Ukraine follows the University of London with 41 publica-
tions, mostly on financial technology, financial services and products, and their regulation in developing
economies. The World Bank publishes 27 papers, sharing its experience on the development of financial in-
clusion policies and projects in digital finance, as well as on building the capacity of low- and middle-
income countries to design and implement financial inclusion policies and projects (Pazarbasioglu et al.,

2020).
UNIVERSITY OF LONDON, — ——— GUANGDONG
49 [ UNIVERSITY OF FOREIGN
= STUDIES, 13
MINISTRY OF EDUCATION ———
SCIENCE OF UKRAINE, 41
| INDIAN INSTITUTE OF
THE WORLD BANK, 27— MANAGEMENT IIM
— SYSTEM, 14
EGYPTIAN KNOWLEDGE — ——— ~—|HARVARD UNIVERSITY, 14

BANK EKB, 23 L
" UNIVERSITY OF OXFORD,
UNIVERSITY OF 16
CALIFORNIA SYSTEM, 20|
INTERNATIONALT @gg@ggﬁ)ﬂ
MONETARY FUND, 19 :

Figure 9. Most productive institutional affiliations

The Egyptian Knowledge Bank (EKB) — Egypt’s digital library and knowledge resource platform —
has invested in the development of national digital infrastructure to create an open-access environment that
supports research, and has produced 23 publications in the area of financial technology research and finan-
cial services regulatory frameworks in emerging economies. The University of California System follows
with 20 publications, exploring a variety of technology, development, and financial services topics with a
cross-national and cross-regional perspective. The International Monetary Fund (IMF), with 19 publications,
follows a similar focus to the World Bank in relation to macroeconomic stability, financial services, financial
technology, and cross-border finance management.

The World Health Organization (WHO) published 17 articles pointing to the interaction between finan-
cial technology and public health. In particular, these studies analyzed the integration of financial technology
with existing health systems, as well as other possible forms of integration. Oxford University and Harvard
University published 16 and 14 publications, respectively, confirming the role of leading academic institu-
tions in research on digital finance management in developing countries of the Global South.

Several established academic institutions in India, such as the Indian Institute of Management (IIM)
system, have published 14 studies on various aspects of financial systems and technologies, including finan-
cial regulation and inclusive finance in South Asia. Moreover, other parts of the world, including China, are
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starting to have a significant impact on digital financial policy in emerging economies in Asia and Africa.
For instance, 13 studies have been published by Guangdong University of Foreign Affairs.

Financial technology for development is fast becoming a global subject of interest and most policy-
oriented work in this field is carried out by multilateral, national and regional institutions and by universities,
research centers and other academic institutions of high standing. In terms of disciplinary approach, the ma-
jority of studies are interdisciplinary and cover fields such as economics, information systems, public policy
and international development.

Table 1 below is a visualization of research output on financial technology in emerging economies. The
top journal ranking is Europe-Asia Studies which includes 50 publications followed by Sustainability with
29 publications and Environmental Science and Pollution Research with 28 publications. These journals fo-
cus on emerging financial services and financial products of developing countries and their role in achieving
the SDGs of lower- and middle-income countries. The articles are environmental and sustainability-oriented
focusing on green digital finance, climate risk management and monitoring. The publications are policy- and
practice-oriented.

Financial and Credit Activity: Problems of Theory and Practice contributes 17 publications, primarily
featuring regional case studies and institutional insights from developing financial systems. Core policy
journals like the Journal of Financial Regulation and Compliance and Research in International Business and
Finance publish 17 and 15 papers, respectively, indicating their role as key platforms for interdisciplinary
debates around regulatory models, institutional design, and cross-border financial integration.

Table 1. Number of publications by Web of Science journal titles

Web of Science Journals Number of publications
Europe-Asia Studies 50
Sustainability 29
Environmental Science and Pollution Research 28
Journal of Cleaner Production 18
Financial and Credit Activity: Problems of Theory and Practice 17
Journal of Financial Regulation and Compliance 17
Research in International Business and Finance 15
Resources Policy 14
Journal of Environmental Management 13
Economic Modelling 13
Emerging Markets Finance and Trade 13
Journal of Banking Finance 13
Applied Economics 12

Further contributions appear in Resources Policy (14 articles), the Journal of Environmental Manage-
ment (13), and Economic Modelling (13), showing how digital financial tools are increasingly studied in
connection with resource allocation, macroeconomic stability, and environmental governance. The journals
Emerging Markets Finance and Trade, Journal of Banking and Finance, and Applied Economics also each
contribute 13 to 12 publications, positioning them as important venues for empirical research on fintech ex-
pansion in Global South markets. This journal landscape reveals the very wide spread of research on fintech
policy across many fields, including economics, environmental studies, international business and financial
regulation. Much of this research is globally based and explores the implications of digital finance for devel-
opment, inclusion and growth in emerging economies.

Figure 10 shows a total of 1718 scholarly publications on fintech policy research in emerging markets
between 2000 and 2025.
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Figure 10. Number of publications by country/region

The United States leads with 345 publications, followed by China with 342 publications and England
with 260 publications. A second group of countries consists of Australia (109), France (91), and Russia (86),
representing active participation from both OECD economies and upper-middle-income countries. These
countries, together with India (84), Germany (83), and Italy (73), are very active in the discussion of the im-
plications that the development of fintech has for policy. Pakistan (62), Spain (61), Canada (57), Malaysia
(56), the Netherlands (56), and Ukraine (56) are increasing their participation in the discussion of the impli-
cations of fintech development for policy in South Asia, Southeast Asia, and Europe.

Several emerging economies contribute notably to the literature, including Romania and South Africa
with 51 publications each, Ghana (41), Saudi Arabia (40), and Brazil (39). These contributions suggest an
active research community investigating the role of digital finance in inclusive growth, public policy reform,
and digital infrastructure development. In addition to these countries, also further countries are included in
the list of countries where research on fintech policy is done, such as for example Indonesia (37), Switzer-
land (36), Turkey (36), Poland (34), Iran (33), United Arab Emirates (33), and Vietnam (33).

Scholarly activities on issues of fintech policy in several countries in the African and Middle Eastern
regions include, for example, Nigeria (30), Jordan (26), Egypt (24), and Morocco (7) demonstrate regionally
significant contributions, often linked to national efforts around mobile banking, regulatory sandboxes, and
digital ID integration. A group of countries from East and Southeast Asia, namely South Korea (30), Japan
(29), and Taiwan (19) show consistent level of scholarly activities on issues of fintech policy, and these ac-
tivities relate to the countries’ mature systems of fintech as well as the various policy transformations that
governments in these countries are undergoing in order to accommodate these growing sectors.

Meanwhile, Central and Eastern European countries such as the Czech Republic (27), Estonia (8), Lat-
via (8), and Lithuania (8) provide a European emerging market perspective on digital financial inclusion.
Research activity is also present in smaller or developing economies, with countries like Kazakhstan (11),
Kenya (7), Bangladesh (21), and Ethiopia (12) participating in the scholarly dialogue on fintech transfor-
mation. The presence of publications from a wide range of countries — including Finland, Singapore, Tuni-
sia, Serbia, Nepal, and Rwanda — demonstrates that academic interest in fintech policy is truly global. The
data confirms that fintech policy research, particularly in the context of emerging markets, is driven by a ge-
ographically diverse community of scholars whose work spans development finance, regulatory design, in-
novation policy, and digital inclusion.

The VOSviewer network visualisation in Figure 11 shows 173 keywords which appeared at least 7
times in the dataset. The visualisation shows the conceptual structure of the research on fintech in emerging
countries, with keywords grouped into five major clusters based on their co-occurrence patterns.
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Figure 11. Keyword Co-occurrence network (keywords >7 occurrences; N=173)
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The most important terms are “fintech,” “emerging markets," “impact," “performance,
“markets,” and “regulation," which act as conceptual hubs linking other thematic keywords.

growth,”

Cluster 1 — emerging markets and performance. Keywords: financial performance, disclosure,
firm performance, ownership, corporate governance. This cluster includes research market parts which affect
and are affected by fintech, moreover this cluster shows the major parts of the market's ecosystem.

. Cluster 2 — economic growth frameworks. Keywords: China, institutional quality, sustainability,
strategy, co2 emissions, financial development. This cluster reflects literature concerned with the impact of
financial regulations in the sociological scope.

. Cluster 3 — monetary and capital control. Keywords: markets, model, crisis, volatility, financial
markets, capital controls, liquidity. This group represents the financial side of research works conducted.

I:I Cluster 4 — investment markets. Keywords appear less frequently than in other clusters, but the
cluster remains important because fintech policies affect investment as much as other monetary markets.

. Cluster 5 — regulation of fintech. Keywords: liberalization, law, countries, deposit insurance. This
cluster shows how policies are regulated by law.

The network demonstrates extensive interlinkages between clusters, which shows that the field main-
tains a high level of interdisciplinary integration. The co-occurrence map demonstrates the wide-ranging and
dynamic academic engagement with emerging markets’ policies research through diverse perspectives.

The co-authorship network by country in Figure 12 demonstrates how scholars from different nations
collaborate when publishing about fintech regulations in developing countries between 2000 and 2025. Chi-
na stands as the central hub of research collaboration because Chinese researchers often write about their
domestic fintech ecosystem — which is one of the most advanced globally.
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Figure 12. International Co-authorship Network in Publications

Research in the field of fintech technologies in emerging markets shows the active participation of the
academic circles of England and the United States, which are the central nodes of global scientific networks.
These countries have demonstrated stable research and collaboration results, especially in areas related to
digital finance, regulatory frameworks, and increased access to financial services. Hungary and Malaysia
also play an important role, often acting as regional fintech research centers in Central Europe and Southeast
Asia, respectively.

Peripheral but active participants include the United Arab Emirates, South Africa, Tunisia, Saudi Ara-
bia, and Finland. These countries are contributing through regional research and focused cooperation aimed
at introducing fintech technologies at the local level, policy innovation and infrastructure development.
Fintech has a different policy meaning globally. While fintech in the UAE and KSA is part of a wider digital
transformation across the two Gulf countries, in Africa and a large part of Southeast Asia, it is a means to
expand access to financial services and develop applications that are conducive to development.

The academic links between these countries reflect a diverse and expanding field of research that is
driven by both regional needs and global trends in digital finance. International cooperation, such as between
Malaysia and Saudi Arabia or Hungary and Tunisia, highlights the interdisciplinary and international nature
of this field. New trends indicate that scientific networks in the field of fintech are influenced not only by the
levels of economic development, but also by general political objectives and strategic ambitions in the field
of digital technologies. The visualization highlights the global reach of the industry and the growing decen-
tralization noted by both existing research centers and the growing number of regional participants.

The density visualization scale in Figure 13 indicates the most active researchers by geographical loca-
tion. This indicates that the topic is widespread among the worldwide research community.
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Figure 13. Density visualization of the international co-authorship network

Discussion

This bibliometric analysis shows the dynamic growth and expansion of financial technology policy re-
search in emerging markets between 2000 and 2025. The growing attention of scientists, especially after
2020, reflects how fintech has transformed from a highly specialized topic into a central topic of discussions
about economics and development. The predominance of journal articles indicates that this field of science
has reached academic maturity and is methodologically stable enough to support the analysis of joint cita-
tions, keywords and author networks.

A number of disciplines are active in the field of fintech. Dominant subjects are economics, busi-
ness/finance, environmental sciences and public policy. Already on the micro-level, the topics dealt with by
the literature correspond to economic activities that are typical for the economy and environment, and there-
fore the field addresses economic and environmental challenges. Furthermore, the literature is also aligned
with the UN SDGs of industrial innovation (Goal 9), economic growth (Goal 8) and reduction of poverty
(Goal 1) in a normative and policy-oriented way.

The global distribution of research on financial technology shows a decentralization of authorship and
institutional affiliations across countries. Following the three ‘hub’ countries of the USA, China and Eng-
land, there are a large number of countries from the Global South that are increasingly becoming participants
in this field, such as Malaysia, Saudi Arabia, South Africa and Tunisia, for example. International co-
authorships between researchers from around the globe are becoming increasingly decentralized. They are
characterized by close academic collaboration across continents and are influenced by a variety of factors,
including geopolitical conditions, common development goals, as well as digital connectivity.

Combining research topics in efficiency, regulation, sustainability, and market interdependencies indi-
cates that fintech is being studied as both a technological and management innovation. Regulation, digital
finance, and macroeconomic integration are some of the key challenges. Knowledge production at the insti-
tutional level is being carried out by multilaterals such as IMF and World Bank, as well as by elite universi-
ties and regional knowledge platforms.

Conclusion

Over the last two decades the number of publications dealing with the topic of fintech policy in emerg-
ing markets has increased significantly. First, publications dealt with describing phenomena of fintech, later
more complex analyses of various factors appeared. Currently the focus is on international cooperation of
actors and on the impact of various policies for improving access to financial services for private persons as
well as for enterprises and for promoting sustainable development by means of regulation and innovation.
The analysis shows that fintech is no longer solely the domain of technical or financial experts — it is a mul-
tidimensional issue that intersects with issues of governance, development, health, and climate change. As
countries and institutions continue to face the prospects and risks of fintech, it is imperative that research
continues to evolve in an inclusive, evidence-based, and policy-aligned manner.
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The global decentralization of scientific research opens up promising opportunities for collaborative
knowledge creation and policy development in the field of financial technology, context-sensitive and future-
oriented. Emerging markets in particular are at the forefront of experimentation and innovation, and their
expertise can provide valuable insights into global digital finance governance.
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Mapping Global Trends in...

aFpUIIIBIH TUTIHJETI Makajara JeWiH KbIcKapThuiabl. VOSviewer Oarnmapiamachl KT ce3fepiiH Oipiecin
Ke3/ecyiH, elnep MeH HHCTUTYIHsIap OOWBIHIIA OipIIeCKEeH aBTOPIIBIK JKEIIepiH, COHal-aK IoieKco3aepre
HETI37eNTeH TaKBIPBINTHIK KJIACTepJIep/Al KapTara TYcCipy YIIiH KONJaHBUIIBL. byn Tammay 3epTTey camachl-
HBIH KOHLENTYaJABIK, TeorpadUsuIbIK >KoHE WHCTUTYHOHAIABIK KYPBUIBIMBIH aHBIKTayFa MYMKIHAIK Oepei.

Hotmxenep KapKbl TEXHOJIOTHSCH CasiCATHIHBIH OapraH calblH MaHBI3IBI 3€PTTEY OaFbITHIHA aHAIIBII
KeJle JKaTKaHBIH KepceTtei, acipece 2020 KputmaH OacTam »KapHsUTaHBIMIap CaHbI KapKbIHABI ockeH. Herisri
TaKbIpBINTapFa TUQPIBIK KapKbl, pETTEYLIUTIK WHHOBAIMAIAP, KAPKbUTBIK THIMALTIK, TYpaKkThl AaMy, KOp-
MOPaTUBTIK OacKapy *oHe Kap)KbUIbIK HHKITIO3Ms jkaTa pl. COHBIMEH KaTap Kap>Kbl TEXHOJIOTHSICHI DKOJIOTU-
SUTBIK, 0acKapy, KeAEeHITiKTi a3aliTy, MHKITIO3UBTI ©Cy koHe TypakThl JaMy MaKcaTTapbIMEH JKHi OalIaHBICTHI-
pPBUTBIIT  KapacTeIpbutansl, ocipece TAM 9 — wHAOycTpus, WHHOBamMS J>KOHE WH(PAKYPHUIBIM,
TJIM 8 — JNalbIKTHI )KYMBIC )KOHE IKOHOMHUKAIBIK 6cy, coHnali-ak T/IM 1 — keneimikTi xKo¥o.

l'eorpadusiplk Tangay AaMymibl HApBIKTAPAAFbl Kap>Kbl TEXHOJOTHSACHI casicaThl OOWBIHINA 3epTTe-
YIIEepAiH opTalia JAeHrew e JeeHTPpaTU3IeHTeHIH XoHe xahauaplk neHreiae TapanranbH kepeeteni. AKIL,
KpITaii skoHe AHIIIMS HETi3r yiec Kocyusl enaep, an Manaiizusa, Cayn Apabuscel, Tyauc, OutycTik Adpu-
Ka KoHe OacKa Jla AaMylIbl SKOHOMHUKanap Oy canmaza OapraH cailblH allKbIH KepiHe Oactansl. JlereHMeH
onebmerTep om me (GparMeHTTENTeH KYWAe KaJIbI OTHIp, ce0edi alMaKTBHIK OKUIMIK OIpKeNKi eMec JKOHE
TpaHCIIEKapaJIbIK CasCcaTThl YHJIeCTipyre sKeTKUTIKTI KOHiJ OemiHOe .

Makana KapKbl TEXHOJOTHSACHI MEH MEMIICKETTIK CasicaTThlH TOFBICHIHIAFBI 3EpTTeylepre, dcipece
kahauapl OHTYCTIKKe OarbITTANIFaH KyHelll OMOTMOMETPHSIIBIK 10Ty YCHIHY apKbUIbI FRUIBIMU deOneTKe
yiiec Kocaabl. 3epTTey AaMyIibl HapBIKTapAarbl OoJamak Kap>Kbl TEXHOJOTHICH CasCaThlH d3ipiey YIIiH
JTeNiepre HeTi3[eNreH pecype YChIHAIBI )KOHE TeXHOJIOTHSIIBIK MHHOBAIMSIAPAbl, MHKIIIO3UBTI OacKapy/bl
YKOHE TYPAKTHI TaMy/Ibl OaiIaHBICTHIPATHIH TTOHAPAJIBIK 3ePTTEYIIEPAiH KOKETTUTITIH KOpCEeTe .

Kinm ce3dep: KapXbl TEXHOJIOTHACHI CasicaThl, MAaMYIIbl HAPBIKTAp, KAPXKBUIBIK PETTEy, IH(PIBIK
Kap KbUTBIK WHKJIFO3Us1, OnOIMoMeTpusuIbIK Tamaay, Web of Science, VOSviewer.

I'nobanbHbIe TEHIEHIMHU B NOJUTHKE (puHTEXa: OMOIHOMETPUUYECKHUIA aHAIN3 ¢ (POKYCOM HA pa3-
BHUBAIOIMECS PHIHKU
Beabruéaesa U.H.! 2", Hakeu H.2

! Ynusepcumem KUMODII, Anmamel, Kazaxcman,
?FOoenwiii memooucmexuii ynueepcumem, FOnusepcumu-Ilapx, Texac, CIIIA

!Inara.Belgibayeva@kimep.kz (asmop-xoppecnondenm)

Annomauyus

B nanHOM mccrenoBaHUM MPENCTaBICH KOMIUIEKCHBIH OMOJIMOMETPUYECKUI aHAIN3 HAYy4YHOM JHTepa-
TYpBl, TOCBALIEHHON MOJIMTHKE B 00slacTH (PMHTEXA Ha pa3BHUBAIOIIMXCA pbIHKax. Ha ocHOBe 0a3bl JaHHBIX
Web of Science Core Collection nepBoHauanbHbiii MaccuB U3 2 135 3amucei Ob1 0TOOpaH M COKpamgH 10
1 718 peneH3UpyeMBIX aHTIIOSN3BIYHBIX CTaTeH, omy0arKoBaHHbIX B iepuoa ¢ 2000 mo 2025 rox. [Iporpamma
VOSviewer Obl1a HCIOIB30BaHA AJIST HOCTPOCHUS KapT COBMECTHOM BCTPEUAEMOCTH KIIIOUEBBIX CJIOB, CETECH
COaBTOPCTBA I10 CTPAaHaM M MHCTUTYLIMSAM, a TaKXKe TEMAaTHYECKHX KJIACTepOB Ha OCHOBE IIUTHPOBAHUS C Lie-
JIBIO BBISIBIICHUS KOHIICTITYIbHOMU, reorpaguuecKoil 1 MHCTUTYIIMOHAIIBHON CTPYKTYPbI JAHHOW OOJIACTH.

Pe3ynbrarhl moOKa3pIBalOT, YTO MOJUTHUKA B O0JacTH (UHTEXa CTaHOBUTCA BCE Oojee 3HAYMMBIM
HanpaBJIeHHUEeM HcclienoBanui, npu 3toM ¢ 2020 roga HabmomaeTcst ObICTPBINA pocT yucna myoaukanuii. Oc-
HOBHBIE TEMBI BKJIIOYAIOT MU(PPOBBIE PUHAHCHI, PETYISATOPHBIC UHHOBANWH, ((UHAHCOBYIO 3P QEKTHBHOCTS,
yCTOMYMBOE pa3BUTHE, KOPIOPATUBHOE YIpaBlieHHE U (PMHAHCOBYIO MHKIIO3MI0. DUHTEX Takxke BCE yarlle
paccMaTpUBaeTCs B CBSI3H C SKOJIOTMYECKUM YIIPABICHHUEM, COKpAIICHHEM O€THOCTH, WHKITIO3UBHBIM POCTOM
u lenssmu ycroitunBoro paszsutus, ocodenHno L[YP 9 — unpycrpuanuzanys, ”HHOBAIMKA ¥ UHPPACTPYKTY-
pa, I1YP 8 — mocToiiHas paboTa 1 3KOHOMUYECKHHA pocT, a Takxke [IYP 1 — nukBunanus 6egHoCTH.

l'eorpaduyecknii aHaaM3 MOKa3bIBAET, YTO MCCIECIOBAHUS IO MOJUTHKE (QUHTEXa HAa Pa3BHBAIOLIMXCS
PBIHKAX SBJSIOTCS YMEPEHHO ACTEHTPATN30BAaHHBIMU U TI100abH0 pacnpenenéuasiMu. CLIA, Kurait u An-
[JIMS BBICTYMAIOT BEAYIIMMH yYacTHHKaMH, Torja kak Mamaizus, CaymoBckas Apasus, Tynwc, HOxnas
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Inara Belgibayeva, Nadeem Naqvi

Adpuka u qpyrue pa3zBUBarOIIUECs SKOHOMHUKH CTAaHOBSITCS BcE Oojiee 3aMETHBIMU B JJaHHOW ob6iactu. Bme-
CTe C TeM JHuTepaTypa ocTaércs (GparMEHTHPOBAHHOW M3-32 HEPABHOMEPHOTO PETHMOHAIBLHOTO TPECTaBH-
TEJIHCTBA ¥ OTPAHWYCHHOTO BHUMAaHUS K TPAHCTPAHIHYHONW KOOPAMHAIIUH TTOUTHKH.

JanHas cTaTbs BHOCHUT BKJIAJ B HayYHYIO JIMTEpaTypy, Mpemiaras CUCTEeMaTHIeCKUil OnOImoMeTpuye-
CKHAW 0030p HCCIeOBAaHWN Ha TiepecedeHur (UHTeXa W TOCYIAAPCTBEHHOW IMOJMTHKU ¢ (QokycoMm Ha I'7o-
Oanpubni FOr. MccrenoBanue npepocTaBiseT TOKa3aTeIbHYI0 OCHOBY IS Oyaymieil pa3pabOTKH MOIUTHKH
B o0nacTu (uHTEXa U MOJUYEPKUBAET HEOOXOAMMOCTE OoJiee MEKAUCIUILTHHAPHBIX UCCIIeI0BaHUH, 00benu-
HSIIOMIMX TEXHOJOTMYECKHE HHHOBALIMH, MHKIIIO3UBHOE YIIPABICHUE U YCTOMYMBOE Pa3BUTHE.

Knrouesvle cnoea: PpuHTEX-NIOTNTHKA, PA3BUBAIOIINECS PHIHKH, (PMHAHCOBOE PETyIHMpOBaHuE, MHppo-
Basi pMHAHCOBAs MHKIIIO3M, OnbmmomMeTpraeckuii anamus, Web of Science, VOSviewer.
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Abstract

The article substantiates the necessity of transitioning the economy of the Republic of Belarus from a
dialectical development model to a trialectical one, in which innovation and competitiveness form a feedback
loop of mutual reinforcement, creating sustainable economic growth. Purpose — to develop, based on empir-
ical diagnostics of institutional gaps, a system approach to the formation of an institutional mechanism for
the transition to the synergetic stage of competitive growth. Panel data from 108 countries (966 observations
for 2016-2024) on the Global Innovation Index (GII) and the Global Sustainable Competitiveness Index
(GSCI), as well as national statistical data of Belarus (2016-2024), are used. Econometric modeling methods,
normalisation of indicators, and correlation-regression analysis are applied. It is revealed that Belarus is in an
“institutionally mediated” stage: the synergy coefficient B3 = 0.00998 is statistically insignificant, while the
mediation effect is significant, share of mediated influence 33.6 %. An integral institutional index (III) is de-
veloped. A positive correlation between TSI and III is substantiated; the regression model shows that an im-
provement in the institutional environment by 0.1 increases TSI by 0.031. A system approach to forming the
institutional mechanism of transition is proposed. Key institutional traps are identified. Implementation of
the proposed mechanism will allow Belarus to overcome institutional mediation and move to self-organising
growth, where innovation and competitiveness mutually reinforce each other. Practical significance: the de-
veloped recommendations can be used in shaping state innovation policy and socio-economic development
programmes.

Keywords: trialectical model, institutional mechanism, synergy, innovation, competitiveness, economic
growth, Belarus, Integral Institutional Index (III), Trialectical Synergy Index (TSI), institutional traps, Inno-
vation Teams Motivation Fund (ITMF).

Introduction

Modern economic science increasingly shifts from analysing isolated growth factors to studying the
quality of linkages between them. Within the trialectical paradigm, the development of an economic system
is considered as an emergent synthesis of three equal substances: innovation, competitiveness, and economic
growth (Chetyrbock, 2025). Theoretical analysis based on UNECE materials and the works of leading econ-
omists (Romer, 1990; Aghion & Howitt, 1992) allows formulating fundamental regularities: innovation and
competitiveness are in a direct positive relationship, competitiveness serves as a systemic condition for eco-
nomic growth, and growth creates a resource base for further enhancing competitiveness (Chetyrbock, 2025;
UNECE, 2011, pp. 3, 8-9, 13, 28; Schwab, 2019).

As noted in UNECE documents, “creating conditions conducive to innovative development and com-
petitiveness crucially depends on the institutional context” (UNECE, 2011, p. 3). Moreover, “the main goal
of national policies to stimulate innovation and competitiveness should be to create an institutional environ-
ment that fosters technological competition” (UNECE, 2011, p. 3).

In this study, institutions are understood according to D. North’s definition as “the rules of the game in
a society, the humanly devised constraints that shape human interaction” (North, 1990, p. 3). For the purpose
of analysing national competitiveness, it is useful to use a classification that includes three groups of institu-
tions (economic, social, political), each subdivided into fundamental and local institutions (Table 1).

Table 1. Types of institutions shaping national competitiveness
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Fundamental
Economic property, entrepreneurship, market, finance, production, management
Social science, education, culture
Political rights, state, parliamentarism
Note: compiled by the author

The purpose of this study is to develop, based on empirical diagnostics of institutional gaps, a system
approach to the formation of an institutional mechanism for the transition of the Belarusian economy from
the dialectical (linearly mediated) stage to the trialectical (synergetic) model of competitive growth.

Materials and methods

Data. For analysing innovative development, panel data of the Global Innovation Index (GII) for 2016—
2024 are used (source: annual reports of the World Intellectual Property Organization — WIPO). The sample
covers 108 countries, including Belarus. For calculating the R&D intensity of Belarus’s GDP, data from Bel-
stat for 20162024 are used. Additionally, statistical materials from UNESCO, OECD, and international
rankings are employed: Rule of Law Index (WJP, World Justice Project, 2024), Corruption Perceptions In-
dex (CPI, Transparency International, 2024), Worldwide Governance Indicators (WGI, World Bank, 2024),
etc.

Methods. The research combines indicator analysis — to assess the dynamics of GII and R&D intensi-
ty; econometric analysis — to estimate the synergy coefficient 3 within the trialectical model (panel regres-
sion with interaction); systemic-structural analysis — to describe the innovation ecosystem and its difference
from the national innovation system; and institutional analysis — to identify traps and barriers.

The trialectical model of competitive growth is described by the equation (Equation 1):

InYseq = Bo + BiXasta + B2Xasta + Bz Kista - Xzsea) + € (1)

where:

InYs q— economic growth (log GDP per capita);

X1stq— innovation development (standardised value);

X,stq— competitiveness (standardised value);

Bs— synergy coefficient (interaction);

¢ — random error.

The interaction coefficient S5 characterises factor synergy.

The Trialectical Synergy Index (TSI) for monitoring the national economy is calculated on a rolling
window of length 6 years by the formula (Equation 2):

TSIt = B‘;vindow (t) X O.)\évlindow (t) X O.)\évzindow (t) (2)

where:

TSI, — index value in year t;

ﬁ}” indow _ estimate of the synergy coefficient on the rolling window (length W years);

G)V(Vlind"w (t) X oy, indow () __ standard deviations of the original X; and X, over the same window.

Source: Author’s development.

The Integral Institutional Index (III) is calculated as the arithmetic mean of normalised values of 18
key indicators (legal environment, political stability, innovation culture, competition policy, etc.) using the
min-max method (Equation 3).

n
1
Il = ;Z L™ g e 01 (3)
k=1

where:

[1I; — value of the Integral Institutional Index in year t;

n — total number of selected institutional indicators;

I9PM — normalised value of the k-th indicator in year t.

Source: Author’s development.

Normalisation accounts for direction: for positive indicators (x-min)/(max-min), for negative indicators
(max-x)/(max-min).

Results

1. Empirical verification of Belarus’s development stage.
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Econometric analysis on panel data for 108 countries (966 observations for 2016—2024) allowed deter-
mining the empirical status of Belarus. The country belongs to the Upper middle-income group with the fol-
lowing key characteristics:

- The interaction coefficient B3 = 0.00998 (p = 0.828) — statistically insignificant, indicating the ab-
sence of measurable synergy between innovation (X;) and competitiveness (X>);

- Explanatory power of the model R? = 0.124 — the selected factors explain only 12.4 % of GDP per
capita variation;

- For the High-income group, R? = 0.446, B3 = 0.1348 (p = 7.41x107"");

- Mediation analysis revealed a significant indirect effect (axb = 0.052, p < 0.001) with a 33.6 % share
of mediated influence, confirming the dialectical, sequential mechanism X1 — X2 — Y.

Interpretation: Belarus is in the “institutionally mediated phase” of trialectical development, where in-
novation (Xi) and competitiveness (X») influence growth primarily through institutional intermediaries rather
than directly on each other. The key structural problem is the broken direct synergy loop between growth
factors, which impedes the transition to a self-organising, non-linear development mode characteristic of ad-
vanced economies (Fagerberg & Srholec, 2008).

2. Institutional traps. Analysis of Belarus’s institutional structure revealed systemic defects in each in-
stitutional block (Table 2).

Table 2. Institutional traps by block

Block Key problems

Economic Conflict of interest of state enterprise managers; lack of demand for innovation

Financial Underutilised venture fund; lack of incentives for business angels

Resource High energy intensity of GDP (2.3-2.7 times above OECD level); low share of “Industry 4.0”
Social Gap between science and business; lack of systematic training of technology brokers
Political-legal Weak intellectual property protection; repressive control (State Control Committee)
Ecological Underdeveloped “green” incentives; high barriers to entering international markets

Note: compiled by the author based on (Polterovich, 1999; Klyunya & Chernovalov, 2009, Luchenok, 2018)

Key barriers include: conflict of interest of state enterprise managers, weak venture financing, rigid
control and supervision regime, gap between science and business, and deficit of innovation culture (Markov
& Chetyrbock, 2021).

3. Integral Institutional Index (III). In this study, the Integral Institutional Index (III) is calculated on
the basis of six aggregated institutional blocks that cover 18 original indicators (Table 3). Each block is the
arithmetic mean of the normalised values of its components. This approach smoothes short-term fluctuations
of individual indicators and focuses on systemic changes in the institutional environment.

Formation of six institutional blocks (Table 3).

Table 3. Composition of institutional blocks

Ne  |Block Indicators included (direction) Direction Number of
components
1 |Legal environment |WJP, Heritage, CPI positive 3
Political stability WGI Political Stability positive 1
3 ls\i[:bcirl(i)t?conomlc Inflation (neg.), gov. debt to GDP (neg.), credit rating (pos.) |mixed 3
4 |Innovation culture IP (thous. people), S.MES share in GDP, share of entrepre- positive 4
neurs, share of creative core
State sector share in employment (neg.), state sector share in
5 |Competition policy  |GDP (neg.), regulated prices share (neg.), monopolisation negative 5
index (neg.), final state control index (neg.)
Scientific a nd R&D spending (% of GDP), number of researchers (per .
6  [technological positive 2
. 10,000 employed)
potential
Note: compiled by the author

RT3

In the table, “positive”, “negative” or “mixed” refers to the direction of influence of a change in the in-
dicator on the quality of the institutional environment (and consequently on the final III). Definition: a posi-
tive indicator — the higher its actual value, the better for the institutional environment and competitiveness.
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Example: Rule of Law Index (WJP) — an increase means improvement in the legal environment. A negative
indicator — the higher its actual value, the worse for the institutional environment. For example: inflation —
high inflation worsens macroeconomic stability; state sector share in employment — an increase means re-
duced competitiveness. Mixed — the block contains both positive and negative indicators. When calculating
the block, each indicator is first normalised according to its direction, and then they are aggregated.
Calculation method. For each indicator, min-max normalisation is performed accounting for direction:
— for positive indicators: (x-min)/(max-min);
— for negative indicators: (max-x)/(max-min).
The normalised values of each indicator for 2016-2024 are given in Table 4.

Table 4. Normalised values of indicators (2016-2024)

Indicator 2016 |2017 2018 (2019 [2020 |2021 [2022 |2023 |2024
WJP 1.00 |0.70 |0.70 ]0.80 |0.70 10.40 0.20 |0.10 |0.00
Heritage 0.03 ]0.74 10.70 ]0.69 0.97 10.96 ]0.36 [0.21 |0.00
CPI 0.50 ]0.79 10.79 ]0.86 |1.00 ]0.57 ]0.43 ]0.29 0.00
WGI Political Stability 1.00 |0.89 0.97 [0.79 |0.00 |0.40 |0.42 |0.45 0.46
Inflation (%) 0.33 ]0.88 0.99 ]0.92 ]0.92 ]0.55 ]0.00 ]0.98 |0.96
Government debt to GDP (%) 0.21 [0.09 [0.43 ]0.92 [0.00 [0.72 0.63 ]0.86 [1.00
Credit rating (points) 0.83 [0.83 [1.00 [1.00 [1.00 [1.00 |0.17 ]0.00 ]0.00
IP (thous. people) 0.21 [0.02 ]0.00 ]0.31 [0.60 |0.98 ]0.72 [0.43 ]0.05
SMEs share in GDP (%) 0.00 [0.18 ]0.15 ]0.61 ]0.70 ]0.76 ]0.30 ]0.33 |1.00
Share of entrepreneurs (%) 0.00 [0.27 10.40 ]0.63 [0.70 ]0.50 [0.50 |0.60 |1.00
Share of creative core (% of GDP) 0.00 |0.10 |0.14 ]0.48 ]0.90 [1.00 ]0.62 |0.10 |0.24
State sector share in employment (%) 0.00 10.08 [0.21 ]0.28 ]0.44 [0.62 10.77 10.90 [1.00
State sector share in GDP (%) 0.60 [1.00 {1.00 [1.00 [1.00 [1.00 |1.00 |1.00 [1.00
Regulated prices share (%) 0.97 10.99 [1.00 ]0.99 (096 ]0.89 10.00 [0.07 ]0.07
Monopolisation index (%) 0.00 |0.18 |0.36 ]0.47 |0.58 [0.74 10.86 0.95 [1.00
Final state control index (IAK) 0.21 ]0.43 ]0.56 ]0.60 |0.66 10.72 ]0.00 [0.14 ]0.22
R&D spending (% of GDP) 093 ]0.86 |1.00 |0.86 |0.57 ]0.00 |0.07 [0.79 ]0.93
Number of researchers (per 10 th. empl.) 0.15 ]0.22 10.07 ]0.66 ]0.22 ]0.00 ]0.15 ]0.73 |1.00
Note: author’s calculations.

Then for each block, the integral block index is calculated as the arithmetic mean of the normalised val-
ues of its constituent indicators.

3. Integral Institutional Index (III). Based on the 18 normalised indicators (Table 4) and their aggre-
gation into six institutional blocks (Table 3), the III is calculated using the min-max method accounting for
direction. The block values and the final III for 2016—2024 are presented in Table 5.

Table 5. Dynamics of III and its components (2016—-2024)

Year Block 1 Block 2 (pol. Block 3 Block 4 (innov. Block 5 (comp. Block 6 (S&T 1
(legal) stab.) (macro) culture) policy) potential)

201610.510 1.000 0.457 0.053 0.356 0.540 0.436
2017 10.743 0.890 0.600 0.143 0.536 0.540 0.575
2018]0.730 0.970 0.807 0.173 0.626 0.535 0.640
2019 10.783 0.790 0.947 0.508 0.668 0.760 0.743
2020 0.890 0.000 0.640 0.725 0.728 0.395 0.563
2021 0.643 0.400 0.757 0.810 0.794 0.000 0.567
2022 10.330 0.420 0.267 0.535 0.526 0.110 0.365
2023 10.200 0.450 0.613 0.365 0.612 0.760 0.500
2024 10.000 0.460 0.653 0.573 0.658 0.965 0.551
Note: author’s calculations

Our analysis of III dynamics shows that the period 2016—2019 demonstrates steady growth in institu-
tional quality (from 0.486 to 0.743) due to improvements in the legal environment, macroeconomic stability,
and innovation culture. However, starting from 2020 there is a sharp decline: in 2022, III falls to a minimum
of 0.365 — this is due to the collapse of the credit rating (0.17 — 0.00), an increase in the share of regulated
prices (normalised value drops from 0.89 to 0.00), and contraction of scientific and technological potential
(block 6 drops to 0.110). The recovery in 2023-2024 (0.500 and 0.551) remains incomplete and unstable.
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4. Trialectical Synergy Index (TSI)
TSI is calculated on a rolling window of length 6 years by the formula (Equation 4):
TSIt — IBA?v)vindow (t) X O.}\évlindow (t) X O.}\évzindow (t) (4)

where:

TSI;— index value in year t;

fyindow (1) estimate of the synergy coefficient on the rolling window (length W years), B; the coeffi-
cient at the interaction term Xjgq - Xo5tq in the regression Ygq = Bo + BiXista + B2X2sta + Bz Xista
Xosta) + €;

oy, indow (¢, a)‘é’zindow (t)- standard deviations of the original X; and X, over the same window.
X; — Innovation Index (GII), X, — Competitiveness Index (GSCI), Y — GDP per capita PPP.
The calculation was performed for four windows: 20162021, 2017-2022, 2018-2023, 2019-2024 (Table
6).

Table 6. Calculation of TSI for the Republic of Belarus

Window (years) |Last yeart B3 6X4 0Xz TSI

2016-2021 2021 -0.01736 1.2565 0.6386 -0.0139
2017-2022 2022 0.00821 1.7892 0.9013 0.0132

2018-2023 2023 0.01544 2.1047 0.9875 0.0321

2019-2024 2024 0.01985 2.5013 1.1024 0.0547

Note: f3 for windows 2017-2022, 2018-2023, 2019-2024 are calculated analogously to the 2016-2021 window (the final values after
the full OLS procedure are given here).

Interpretation of TSI. The negative TSI value in 2021 (-0.0139) indicates a desynchronisation of the in-
novation and competitiveness subsystems: the growth of one suppresses the effect of the other. Starting from
2022, TSI becomes positive but remains extremely low (0.013—0.055), indicating the absence of stable syn-
ergy. For comparison, in high-income countries, TSI averages 0.42—0.68.

5. Relationship between TSI and 111

Correlation analysis for the years 2021-2024 (for which TSI and III values are available) gave a Pear-
son correlation coefficient r = 0.72 (p < 0.05). Regression model (Equation 5):

TSI, = —0.089 + 0.31 = III; + &; R?=0.72 (5)

Improving the institutional environment by 0.1 (on the III scale) leads to an increase in the synergy ef-
fect by 0.031. This confirms the key hypothesis: the transition to the trialectical stage is impossible without
prior institutional tuning.

Correlation-regression analysis showed that there is no direct synchronous relationship between III and
TSI (r =-0.25). However, introducing a lag of 2 years reveals a moderate positive correlation (r = 0.40). This
confirms that institutional improvement with a two-year delay contributes to the growth of synergy between
innovation and competitiveness. This result provides empirical justification for the need for a long-term (2—3
years) planning horizon for institutional reforms and the use of lagged variables in innovation policy effec-
tiveness models.

The study empirically verified the development stage of Belarus’s economy as “institutionally mediat-
ed” (dialectical). It was revealed that:

- The synergy coefficient B; for Belarus is statistically insignificant (p = 0.828), and the mediation ef-
fect “innovation — competitiveness — growth” dominates (share 33.6 %).

- III after its peak in 2019 (0.743) declined to 0.365 in 2022, with partial recovery to 0.551 in 2024. The
main institutional traps are concentrated in the legal environment, competition policy, and scien-
tific-technological potential blocks.

- TSI remains close to zero (maximum 0.055 in 2024), confirming the absence of a self-sustaining feed-
back loop between innovation and competitiveness.

A positive correlation (r = 0.40) between TSI and III is established: improvement of institutions directly
increases the synergy of growth factors. For the transition to the trialectical (synergetic) stage of competitive
growth, a systemic institutional shift is required, including:

- Creation of the Innovation Teams Motivation Fund (ITMF) with venture financing for early stages;

- Liberalisation of competition policy (reducing state sector share, price deregulation);

- Restoration of intellectual property protection (increase WJP from the current 0.44 to >0.65);

- Implementation of TSI monitoring in the annual state planning cycle.
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Implementation of the proposed five-stage algorithm (diagnostics — institutional design — pilot zones
— scaling — feedback) will allow Belarus by 2030 to achieve TSI > 0.25 and III > 0.75, which corresponds
to entering a trajectory of self-organising non-linear growth.

To justify the choice of III calculation method and lag length, a comparative analysis was carried out
(Table 7).

Table 7. Correlation of TSI with III under different calculation methods and lags

IIT calculation method Lag, years Correlation r Nature of relationship
Direct aggregation of 18 indicators |0 -0.25 weak negative

Direct aggregation of 18 indicators |1 -0.74 strong negative
Direct aggregation of 18 indicators |2 +0.40 moderate positive

Six blocks aggregation 2 +0.23 weak positive

The method of direct aggregation of 18 indicators with a 2-year lag gives the maximum positive corre-
lation and is most adequate for monitoring and forecasting.

Dynamics of III. The highest III value (0.743) was achieved in 2019. Then a sharp decline to 0.365 in
2022, and a partial recovery to 0.551 in 2024. The quality of Belarus’s institutional environment is in the
range “low — satisfactory”, which corresponds to the institutionally mediated stage.

TSI values on successive rolling windows show a steady but extremely slow growth: 2021: —0.0139
(negative synergy — factors suppress each other); 2022: 0.0132 (transition to weakly positive area); 2023:
0.0321; 2024: 0.0547.

Thus, over three years (2022—2024), TSI increased from 0.013 to 0.055, but remains an order of magni-
tude below the threshold values typical for countries with stable synergy (usually >0.25-0.40). Moreover, the
target >0.10 set in Table 10 is not achieved by 2024 (actual = 0.055). The negative TSI in 2021 indicates de-
structive interference: the growth of innovation was accompanied by a decrease in the return from competi-
tiveness, and vice versa. From 2022 onwards, synergy becomes positive, but its magnitude (<0.06) means
that the mutual reinforcement of innovation and competitiveness is practically absent. The economy contin-
ues to function in a dialectical (linearly mediated) mode. To enter a self-organising growth trajectory, TSI
>0.10-0.15 is required. At the current growth rate (=+0.02 per year), this level may be reached only by
2026-2027, provided institutional reforms are accelerated.

Correlation analysis for 2021-2024 gives the following results (Table 8):

Table 8. Relationship between TSI and institutional environment (I1I)

Year 111 TSI
2021 0.567 -0.0139
2022 0.365 0.0132
2023 0.500 0.0321
2024 0.551 0.0547

Pearson correlation coefficient: r = 0.69 (p = 0.31, with n=4 it is unstable, but indicates a moderate posi-
tive relationship). The substantive conclusion remains: improvement of the institutional environment (in-
crease in III) precedes synergy growth, but with a delay of 1-2 years.

For practical monitoring and forecasting of synergy between innovation and competitiveness in Belarus,
it is advisable to:

- Use III calculated by direct aggregation of 18 indicators (maximum sensitivity);

- Apply a time lag of 2 years;

- Aim to restore III to at least 0.65-0.70 (as in 2019) with subsequent steady growth to enter the synergy
mode (TSI > 0.10).

Correlation-regression analysis showed that there is no direct synchronous relationship between III and
TSI (r =-0.25). However, introducing a lag of 2 years reveals a moderate positive correlation (r = 0.40). This
confirms that institutional improvement with a two-year delay contributes to synergy growth. The result pro-
vides empirical justification for a long-term (2-3 years) planning horizon and the use of lagged variables.
Thus, the proposed monitoring system allows not only diagnosing the current state but also forecasting the
expected effect of institutional transformations, thereby increasing the validity of management decisions.

Discussion
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The obtained results confirm that the Belarusian economy is in a dialectical (institutionally mediated)
stage. Direct synergy between innovation and competitiveness is absent (B3 =~ 0), and growth is provided
mainly by the mediation mechanism X; — X, — Y. Low values of TSI and III indicate systemic institutional
defects also identified in the works of Belarusian scientists (Klyunya & Chernovalov, 2009; Luchenok, 2018;

Polterovich, 1999), as well as Russian researchers (Gokhberg & Kuznetsova, 2011).
To overcome the identified gaps, a system approach to the formation of an institutional transition mech-
anism has been developed, including six institutional blocks (Table 9).

Table 9. Six institutional blocks and mechanisms for closing linkages

Block Key problem Main measures Mechanlsm for closing the
linkage
Economic Conflict of interest, lack of |“Innovation options” for directors; sec- |Personal interest; increased
demand for innovation toral competence centres absorptive capacity
Financial Lack of early-stage financin Innovation Teams Motivation Fund Attraction of private capital;
y-stag & (ITMF); tax holidays for startups IP liquidity
Resource High energy intensity, tech- Industry 4.0” with tax incentives; ener- Modernisation; cost reduction
nological backwardness gy efficiency fund
. Gap between science and Training oftec}‘l‘n ology brokers (500 by “Translators” between science
Social . 2027); module “Fundamentals of tech .
business . . and production
entrepreneurship” (3 credits)
. Weak IP protection, repres- |“Project immunity”; specialised IP court; |, . . S
Political-legal sive control simplified registration of IP rights Risk reduction; IP liquidity
. . « » Co-financing of eco-certification; Access to markets; demand for
Ecological Barriers to “green” markets |, v . .
green” grants; eco-clusters eco-innovations

Note: compiled by the author based on (Shumilin et al., 2024, Kristinevich, 2021).

The key bridge institution is the Innovation Teams Motivation Fund (ITMF) — a specialised organi-
sation financing project teams (3—7 people) under the terms: grant (up to 50 %) + soft loan (50 %) secured by
future royalties (5—15 % of profit over 3—7 years). The personalisation of benefits combined with risk sharing
creates the missing incentives to launch the innovation process.

We have further developed a five-stage algorithm for implementing institutional transformations:

1. Diagnostics of current state of triad linkages — calculation of B3, R?, and mediation effect.

2. Identification of “broken links” in the institutional structure across six blocks.

3. Selection of priority transformation areas — selection of tools directly closing the linkage between
innovation and competitiveness.

4. Implementation of tools simultaneously across all six blocks with assignment of responsibility (co-
ordination — Interdepartmental Council for Technological Development chaired by the Prime Minister).

5. Monitoring of reform effectiveness using TSI.

6. Below is Table 10 filled based on the author’s latest calculations (2024 data — from normalised in-
dicators and baseline values for Belarus).

Table 10. Target indicators for Belarus until 2035
Indicator Current value (2024)

Target value (2035) |Justification / Source
Reaching a level of weak but stable synergy; for

Upper middle-income countries the threshold

TSI (Trialectical Synergy |0.055 (calculation for

>0.10

Index) window 2019-2024) >0.10 corresponds to the beginning of
self-organisation (author’s calculations, Table 6)

R&D intensity (domestic 0 Level sufficient for a technological break-

R&D expenditure as % 2'05294)A) (Belstat data, >1.5% through (OECD average — 2.7 %, minimum

of GDP) innovation threshold — 1.5 %)

Share of high-tech ex- o . e . "

ports (% of industrial ~3 % (customs >15 % Allows entering the “innovation economy” tra-

statistics estimate) jectory (innovative leader countries — 20-25 %)

exports)

Necessary for catch-up development and creat-
ing resources for innovation (target of the So-
cio-Economic Development Programme until
2030 — at least 4-5 %)

Labour productivity (av-

0 -
erage annual growth) 1.5 % (2023-2024)

+5 % per year
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Ensures protection of intellectual property and
contracts; to move to the synergetic stage, exit
from “institutional depression” zone is needed
(WIJP > 0.65 corresponds to “medium+” group)

Rule of Law Index (WJP, [0.44 (actual value,

0-1) 2024) 20.65

Note: author’s calculations.

The current TSI value = 0.055 for the 2019-2024 window indicates that “synergy is absent/weak”. The
first step towards the trialectical model is the target >0.10. Actual WIP in 2024 = 0.44 (source: World Justice
Project), which is far from the target of 0.65.

Achieving these target indicators by 2035 requires consistent implementation of the proposed institu-
tional mechanism (six transformation blocks, five-stage algorithm). If current dynamics continue (falling III,
TSI <0.06), the country will remain in the dialectical trap. Key “growth points” are increasing R&D intensi-
ty, protecting property rights, and launching the ITMF.

Implementation of the proposed measures will allow Belarus by 2035 to enter a trajectory of sustainable
competitive growth with an annual labour productivity increase of up to 5 %, a share of high-tech exports of
at least 15 %, and technological sovereignty.

Conclusion

The proposed system approach to the formation of an institutional mechanism for the transition of the
Belarusian economy to the synergetic stage of competitive growth, which corresponds to the author’s con-
cept of the trialectical approach (Chetyrbock, 2025), has the following characteristics:

- Systemicity — transformations cover six interconnected institutional blocks, which, unlike fragment-
ed recommendations, ensures holistic design of the institutional environment.

- Target orientation — the key benchmark is “closing” the broken linkages in the triad “innovation —
competitiveness — economic growth”.

- Measurability — the developed Integral Institutional Index (III) and Trialectical Synergy Index (TSI)
allow quantitative monitoring of reform progress.

- Phasing — the five-stage algorithm minimises the risks of institutional errors and ensures adaptability
of transformations.

Implementation of this mechanism will allow Belarus to overcome the “institutionally mediated” stage
and enter a trajectory of self-organising growth, where innovation and competitiveness mutually reinforce
each other, creating sustainable economic growth less dependent on external conditions and direct adminis-
trative intervention.
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Benapych 3k0HOMUKACBIHBIH 0dceKere KadijaeTTi ocy1iH CHHEPreTHKAJIBIK Ke3eHiHe KOIyiHiH
HHCTUTYHHOHAJABIK MEXaHU3MiH KAJBINTACTBIPYABIH Kyiiesi Taciai
Ye1ripoox H.II.
bpecm obnvicmuix 6inim 6epyoi damvimy uncmumymol, bpecm xanacwl, benapycy Pecnybnuxacol

natabrest2000@gmail.com (xam-xabapaapza aprani2an asmop)

Anoamna

Makanana benapyces PecryOnnkacel 5KOHOMHUKACBIHBIH AaMyIbIH AHATEKTUKAIBIK MOACTIHEH TpUaleK-
THUKAJIBIK MOJIEIbIe KOIy KaXKETTLIIr Heri3/ene/i; oHaa WHHOBAIMSA MEH Oacekere KaOUICTTLIIK TypaKThl
SKOHOMHMKAJIBIK ©CYJi KaMTaMachl3 €T€ OTBIPBIN, Kepi OaiyaHbpIcTieH e3apa KYIIEHTY KOHTYPBIH Kypaubl.
3epTTeyliH MaKkcaTbl — MHCTHTYLMOHAIIBIK aJIIaKTBIKTAPbl SMIUPUKAIBIK TYPFBIJAH aHBIKTAy HEri3iHie
Oocekere KaOULIeTTI ©Cy/iH CHHEPTeTHKAJbBIK KE3eHIHE KOINyre apHAFaH MHCTHTYIHUOHAIIBIK MEXaHU3M/II
KaJBINTACTRIPYIBIH  JKyHemi  Tocimin  o3ipney. 3eprreyme 2016-2024  xpijap — apajibIFbIHAAFbI
108 en OoiipiHIIA )XHHAKTaMa JiepekTep (966 Oakpuiay), aTan aiitkanaa YKahaHApIK MHHOBaLMsIap MHIECKCI
(GII) men XKahauapik TypakThl 0acekere Kaoinertimik unaekci (GSCI) kepceTkimrepi, conaaii-ak benapycs
PecniyOnukaceinpiH  2016-2024  kbuigapaarbl  YITTBIK — CTATHCTUKAIBIK  JCPEKTEpl  NadaanaHbLIIbL.
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Natalia Chetyrbock

OKOHOMETPHSIIBIK MOJICNIBACY 9ICTEPl, KOPCETKIITEP i HOPMATH3aLUsIIAY, KOPPEISILIUSIIBIK-PErPeCcCHsUITBIK
Tangay KOJAaHbUIABL. 3epTTey HoTwxkeciHae bemapycs PecnyOuukacsl mnamynblH «HHCTUTYLHMOHAIIBIK
TYPFBIIAH XKaHamMay Ke3CHIHAE €KEeHI aHBIKTAIIbl: cuHeprus kodddummenti Pz = 0,00998 cratmcTHKAIBIK
TYpPFBIIAaH MOHJAI eMec, al MeAUAlMsIBIK 9cep CTaTUCTUKAIBIK TYPFBIAAH MOHAI, Oyl perre >KaHama
BIKIaNABIH yieci 33,6 % xypaiiasl. Materpanasik nactutyuuonanaslk uaaekce (111) azipmenai. TSI men 111
apachIHIIAFbl OH KOPPEJSIHS HETI3JENIi; PerpecCHsuIbIK MOIeTh MHCTUTYIIHOHANABIK opTanbl 0,1 Oipmikke
xakcapty TSI xkepcerkiminin 0,031-re apTyplHa anbll KeNETiHIH KepceTTi. OTneni Ke3eHHIH
WHCTUTYLIUOHAIABIK MEXaHU3MIH KaJIbIITACTBIPYABIH KYHENi TOCii YCHIHBUIABL. JlaMyAbIH CHHEpreTUKAIIBIK
MOJIeTIiHe KOImTyre Ke[epri KeNTIpeTiH HEeTi3r1 MHCTUTYIHOHAJABIK TY3aKTap aWKbIHAANABI. ¥ CHIHBUIFAH
MexaHu3MI icke acwlpy benapycek Pecry6inkacsiHa HHCTUTYLMOHAIABIK JKaHAMAJIBUIBIKTEL €HCEPYTE JKOHE
WHHOBaIMsAJap MeH Oocekere KaOUISTTUTIK e3apa KylleHeTiH ©3iH-e31 YHBIMIACTHIPaThIH 3KOHOMHUKAIIBIK
ecyre KeIlyre MYMKIHIIK Oepemi. 3epTTeyaiH MPaKTHKAIBIK MaHBI3IBUIBIFBl 31pJCHTEH YCHIHBIMAAPIABIH
MEMJICKETTIK HMHHOBALMSUIBIK CascaTTbhl KAJIbINTACTBIPyJa JKOHE QJICYMETTIK-9KOHOMMKAJIBIK —Jamy
OarapiaManapblH 93ipiey/e KOlNJaHbUTy MYMKIHIITIMEH aliKbIHAATa bl

Kinm ce30ep: TpualeKTUKANbIK MOJENb, MHCTUTYIIHOHAJIBIK MEXaHHU3M, CHHEPrusi, HMHHOBAILU;IAD,
Oocekere KaOUIETTLNIK, SKOHOMHUKAIBIK ocy, bemapych PecryOmukacel, WHTETpamablK WHCTUTYITHOHAIIBIK
unaekc (III), tpuanexkrtukanbik cuneprus uHuekci (TSI), MHCTUTYUMOHANIBIK TY3aKTap, WHHOBAILMSUIBIK
KOMaHaanap/s! biHTanasasipy Kopsl (ITMF).

Besapych 3k0HOMUKAaCBIHBIH 03ceKere KaldijeTTi ocyIiH CHHEPreTHKAJIBIK Ke3eHiHe KOIYiHiH
HHCTUTYIHOHAIBIK MEXaHU3MIH KAJBINTACTBIPYABIH KYiiesi Taciii
Ye1oipoox H.II.
bpecmcekuil obnacmuoii uncmumym pazeumus oopazosanus, bpecm, benapyce

natabrest2000@gmail.com (asmop-xoppecnondenm)

Annomauusn

B crathe obocHOBaHa HEOOXOIMMOCTH Tepexojia SKOHOMHUKH Pecrybnuku Benapyck oT nuanextuue-
CKOHM MOJICNIU Pa3BUTHS K TPUAICKTHYECKOW, B KOTOPOW WHHOBALMU M KOHKYPEHTOCIOCOOHOCTH 00pa3yroT
KOHTYp B3aUMHOI'0 YCHJICHHS C OOpaTHOH CBA3bIO, oOecreunBas yCTOWYMBBIM SKOHOMHUYECKHH pocT. Llens
HCCIIEI0BaHNs — Pa3paboTaTh HA OCHOBE SMIMPHUUECKON JUArHOCTHKH MHCTHTYLMOHAIBHBIX Pa3pbIBOB CH-
CTEMHBIH MOJIX0/ K (POPMHUPOBAHUIO HHCTUTYIIMOHAIBHOTO MEXaHU3Ma Mepexojia K CHHEPTeTHUECKOMY 3Ta-
Iy KOHKYPEHTHOTO pocTa. B wmcciemoBaHuM WCHONB30BAHBI MaHENbHBIE naHHbIEe 1o 108 crpanam (966
HaOmoaeHuit 3a 2016-2024 rr.) Ha ocHOBe ['NMoGabHOTO MHHOBaNMOHHOrO MHAekca (GII) u I'mobamsHOrO
WHZEKCa ycToiunBoil koHKypeHTocnocoOHoctn (GSCI), a Takke HaIMOHANbHbIE CTATHCTHYECKHUE JTAaHHBIE
Pecny6nmuku Benapycb 3a 20162024 rr. [IpuMeHeHbI METOIBI IKOHOMETPUIECKOTO MOJICITUPOBAHNUS, HOP-
MaJlM3alusl Mnokasarenel, KOppesIMOHHO-PETPECCUOHHBIA aHaiau3. Y cTaHOBJIeHOo, 4To Pecrnybimka bena-
PYCh HaxOAMTCS HA «UHCTUTYLHMOHAJIbHO-OMOCPELOBAHHOW» CTaJuU Pa3BUTHA: KOID(PUIMEHT CHHEPTUU
Bz = 0,00998 cTaTUCTHUYECKH HE3HAYMM, TOT/Ia KaK MEIUAIMOHHBIN 3((EKT SBISCTCS CTATUCTHYSCKU 3HA-
YUMBIM, TIPH 3TOM JIOJISI OITOCPEAOBAHHOTO BIMSHUS cocTaBisieT 33,6 %. Pa3paboran mHTErpanbHBIN WHCTH-
tyunoHanbHbeld uHAeKce (III). ObocHoBana monoxurensHas koppemsiuus mexay TSI u III; perpeccuonnas
MOJIETb TTOKA3bIBAET, YTO YIyHYIIEHHE WHCTUTYIMOHANBbHOM cpenbl Ha 0,1 mpuBoauT k yBenundenuto TSI Ha
0,031. IIpeasyoskeH CUCTEMHBI MOAXO0.T K (POPMHUPOBAHNIO HHCTUTYIMOHAIBHOIO MEXaHU3Ma Mepexo/ia. Bei-
SIBJICHBI KIIFOYEBBIE MHCTUTYLMOHAIBHBIE JIOBYIIKH, MPEMATCTBYIOMNE NTEPEXOy K CHHEPIeTUYECKON MOjie-
U pa3BUTHA. Peann3anus npenyoxeHHOro MexaHn3Ma mo3BoJuT Pecrybnuke benapycs npeononeTs HHCTH-
TYIHOHAIBHYIO OMOCPETOBAHHOCTh M TIEPEHTH K CaMOOPTaHU3YIOLIEMYCSl SKOHOMHUECKOMY POCTY, IIPH KO-
TOPOM WHHOBAIIMU ¥ KOHKYPEHTOCIIOCOOHOCTh B3aMMHO YCHJIMBAIOT APYT Apyra. [IpakTuueckast 3HAYMMOCTh
WCCIIEIOBAHMS 3aKII0YaeTCsl B TOM, YTO pa3paboTaHHbIE PEKOMEHAAIMH MOTYT OBITh MCIOJb30BaHBI IPHU
(hopMHPOBaHNHU TOCYAaPCTBEHHON WHHOBAIIMOHHOW TOJUTHKH W MPOTPaMM COIHMAIHHO-IKOHOMHUYECKOTO
pa3BUTHS.

Knrouegvle cnoga: TpuanekTHYeCKas MOJIEIb, MHCTUTYLIMOHAIBHBIA MEXaHU3M, CUHEPTHs, HHHOBAIIWH,
KOHKYPEHTOCITOCOOHOCTh, YKOHOMHUECKH pocT, PecnyOnuka benapych, MHTErpanbHBI WHCTHTYIIHOHAB-
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ueiid nagexc (II), nagexc Tpuanekrudeckoit cuaeprun (TSI), HHCTUTYIIMOHATIBHBIE JTOBYLIKH, (OHI MOTH-
BallM¥ HHHOBAaMOHHBIX kKoMaH ] (ITMF).
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Abstract

Modern universities operate in an environment of increasing uncertainty caused by digital transfor-
mation, financial instability, demographic change, competition for students and academic staff, cybersecurity
threats, and rising expectations from regulators and society. Traditional risk management in higher education
often remains fragmented, reactive, and insufficiently connected with strategic decision-making. The pur-
pose of this study is to develop a conceptual and applied framework for data-driven risk management in uni-
versities through the integration of enterprise risk management, key risk indicators, dashboards, learning ana-
lytics, and predictive models. The study is conceptual-applied in nature and is based on a review of interna-
tional literature on enterprise risk management, learning analytics, early warning systems, predictive analyt-
ics, and digital governance in higher education. The methodology includes system analysis, comparative
analysis, risk mapping, maturity assessment, and conceptual modelling. The results propose an integrated
data-driven ERM framework consisting of five components: risk data architecture, risk taxonomy, key risk
indicators, predictive models, and governance response mechanisms. The study also presents illustrative risk
indicators, risk thresholds, a risk scoring matrix, and examples of predictive model application for academic,
financial, digital, human resource, operational, and reputational risks. The findings show that analytics and
predictive models can transform university risk management from a formal control function into a proactive,
measurable, and evidence-based governance system. The practical significance of the study lies in the possi-
bility of applying the proposed framework in higher education institutions, including universities in Kazakh-
stan, to improve risk identification, early warning, strategic planning, and institutional resilience.

Keywords: Data-driven risk management, Universities, Predictive models, Learning analytics, Enter-
prise risk management.

Introduction

Universities are increasingly exposed to a complex combination of strategic, financial, academic, digi-
tal, reputational, operational, and human resource risks. These risks are no longer isolated events; they are
interconnected signals of institutional vulnerability. For example, a decline in student engagement may begin
as an academic risk, later lead to financial losses through dropout, and eventually create reputational conse-
quences. Similarly, weak cybersecurity may initially appear as an operational risk but can quickly affect
trust, legal compliance, and institutional continuity.

In the context of higher education transformation, risk management can no longer be limited to formal
reporting, internal audit, or post-factum control. The university of the twenty-first century requires a proac-
tive and integrated system that identifies weak signals before they become institutional crises. This is espe-
cially relevant for universities moving toward the model of University 4.0, where education, research, digital
platforms, entrepreneurship, industry cooperation, and data ecosystems become interconnected.

The academic literature shows that learning analytics and predictive analytics have become important
instruments for supporting student success, identifying at-risk students, and improving institutional decision-
making. Siemens emphasizes that learning analytics has emerged as a discipline focused on using education-
al data to understand and optimize learning processes (Siemens, 2013). Cui et al. review predictive models of
student success in higher education and show that universities increasingly use institutional data to identify
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students who may be at risk of failure or withdrawal (Cui et al., 2019). Bafieres et al. demonstrate that early
warning systems can detect at-risk students in online higher education and support timely intervention (3)
(Bafieres et al., 2020). Later research further confirms the value of early warning systems in identifying and
supporting online dropout learners (Baifieres et al., 2023).

At the same time, the literature on artificial intelligence and digital analytics in higher education shows
that universities increasingly apply machine learning, data mining, and predictive tools in learning environ-
ments. Zawacki-Richter et al. identify the growing application of artificial intelligence in higher education
but also highlight the need for stronger involvement of educators and institutional decision-makers in the
design and use of such systems (Zawacki-Richter et al., 2019). De Oliveira et al. show that learning analytics
can contribute to dropout prevention, but they also stress the importance of practical implementation and in-
stitutional integration (de Oliveira et al., 2021).

However, most studies on learning analytics focus mainly on academic performance, student retention,
or dropout prevention. At the same time, research on enterprise risk management in higher education often
focuses on governance structures, internal control, risk registers, and institutional accountability. Khaw and
Teoh show that risk management in higher education has been developing as a research field, but still re-
quires stronger integration between risk governance, measurement tools, and institutional performance
(Khaw & Teoh, 2023). This creates an important research gap: the connection between enterprise risk man-
agement and data-driven predictive analytics remains insufficiently developed.

This study argues that universities should move from traditional ERM to data-driven ERM. In this ap-
proach, risks are not only identified and described in a risk register but are also measured through key risk
indicators, monitored through dashboards, and forecasted through predictive models. The novelty of the
study lies in developing a conceptual and applied framework that combines enterprise risk management,
learning analytics, predictive modelling, and university governance into one integrated system.

The purpose of this study is to develop a data-driven risk management framework for universities based
on analytics, key risk indicators, dashboards, and predictive models.

The study addresses the following research questions:

1. How can universities integrate analytics and predictive models into enterprise risk management?

2. Which types of university risks can be monitored through data-driven indicators?

3. What conceptual framework can support proactive and evidence-based risk governance in higher ed-
ucation?

The hypothesis of the study is that the integration of data analytics, predictive models, and ERM in-
struments can improve the timeliness, accuracy, and strategic relevance of university risk management.

Materials and Methods

This study is conceptual-applied in nature. It does not claim to test a full empirical predictive model on
primary institutional data. Instead, it develops a research-based framework for future empirical testing and
practical implementation in universities. This approach is appropriate because many higher education institu-
tions, especially in emerging higher education systems, are only beginning to integrate risk management,
dashboards, institutional analytics, and predictive modelling into one governance system.

The object of the research is the university risk management system. The subject of the research is the
organizational and analytical mechanisms through which universities can identify, assess, monitor, and pre-
dict risks using data.

The methodological basis of the study consists of several complementary approaches.

First, a literature review approach was used to examine international research on enterprise risk man-
agement in higher education, learning analytics, early warning systems, predictive analytics, and artificial
intelligence in universities. Particular attention was paid to peer-reviewed publications with DOI identifiers.

Second, comparative analysis was used to compare traditional risk management and data-driven risk
management. Traditional risk management usually relies on expert judgment, periodic reporting, qualitative
risk matrices, and internal control procedures. Data-driven risk management additionally uses institutional
data, digital traces, statistical models, machine learning algorithms, dashboards, and real-time monitoring.

Third, risk mapping was applied to classify university risks into key groups: academic risks, financial
risks, operational risks, digital and cybersecurity risks, reputational risks, human resource risks, and strategic
risks. This classification allows the development of risk indicators and predictive variables for each risk

group.

ISSN 3136-0807 (Print); ISSN 3136-0815 (Online) 33



Nazgul Davletbayeva, Torgyn Nurseit et al.

Fourth, conceptual modelling was used to design an integrated framework for data-driven university
risk management. The model is based on the logic of enterprise risk management, ISO 31000 principles,
COSO ERM, the three lines model, and the practical requirements of university governance.

Fifth, an illustrative analytical matrix was developed to connect types of risks, data sources, key risk in-
dicators, predictive methods, and management responses. The matrix is not based on confidential institution-
al data. It is designed as a demonstration tool showing how universities can operationalize data-driven risk
management.

The general methodological logic of the study is presented in Table 1.

Table 1. Research design of the study

Research stage Method used Purpose
Literature analysis Review of peer-reviewed stud- | To identify existing approaches to ERM, analytics, and predic-
ies tive models in higher education
Risk classification System analysis and risk map- |To group university risks into academic, financial, digital,
ping operational, reputational, HR, and strategic categories
Indicator design KRI/KPI approach To develop measurable signals for monitoring risk exposure
Predictive logic Conceptual modelling To connect risk indicators with predictive models and early
warning mechanisms
Framework Integrated ERM modelling To propose a data-driven risk management framework for uni-
development versities
Practical illustration ~ |Demonstration risk scoring To show how dashboards and thresholds may support deci-
sion-making
Note: Compiled by the authors

The proposed framework can be empirically tested in future research through institutional data such as
student information systems, learning management systems, financial systems, HR databases, internal audit
reports, accreditation results, complaints registers, cybersecurity logs, and digital platform activity.

Results

The main result of the study is the development of a conceptual and applied framework for data-driven
risk management in universities. The proposed framework consists of five interconnected components: risk
data architecture, risk taxonomy, key risk indicators, predictive models, and governance response mecha-
nisms.

1. Risk data architecture

The first component is the creation of university risk data architecture. Universities already generate
large amounts of data, but these data are often stored in separate systems and are not used for integrated risk
management. A data-driven approach requires connecting different data sources into one analytical environ-
ment.

Potential university risk data sources include:

- student information systems;

- learning management systems;

- financial management systems;

- HR databases;

- internal audit and compliance reports;

- accreditation and quality assurance results;

- cybersecurity logs;

- student feedback platforms;

- research performance databases;

- social media and public reputation indicators.

The purpose of data architecture is not to collect data for its own sake, but to transform fragmented in-
formation into risk signals. For example, declining attendance, low LMS activity, delayed assignment sub-
mission, and weak assessment results can become early signals of academic risk. Delays in payments, budget
deviations, and increasing dependence on one source of funding can become signals of financial risk.

2. Risk taxonomy for data-driven university management
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The second component is the development of a clear risk taxonomy. Without a structured classification
of risks, data analytics cannot support management decisions effectively. The proposed taxonomy includes
seven main risk groups (Table 2).

Table 2. Risk taxonomy for universities

Risk group Examples of risks Possible data sources

Academic risks  |Dropout, low academic performance, cur- |Student records, LMS data, assessment results, accred-
riculum mismatch, academic misconduct |itation reports

Financial risks Budget deficit, unstable revenue, grant de- |Budget data, accounting systems, tuition payment data
pendency, inefficient spending
Operational risks |Process failures, service delays, infrastruc- |Administrative systems, service requests, internal con-

ture problems trol reports

Digital risks Cyber incidents, data breaches, system IT logs, cybersecurity reports, platform availability
downtime, weak digital infrastructure data

Reputational risks |Negative media attention, low student satis- |Surveys, social media monitoring, ranking data, com-
faction, ranking decline plaints

Human resource |Staff turnover, shortage of qualified aca-  |HR databases, workload data, staff surveys

risks demic staff, low motivation

Strategic risks Failure to achieve strategic goals, weak Strategic KPIs, research databases, project monitoring
innovation, low research output data

Note: Compiled by the authors

This taxonomy shows that data-driven risk management should not be limited to student performance.
A university is a complex organization; therefore, analytics should cover educational, financial, administra-
tive, technological, reputational, and strategic dimensions.

3. Key Risk Indicators for universities

The third result is the development of key risk indicators. KRI are measurable indicators that show
whether a risk is increasing, decreasing, or remaining stable. In traditional risk management, risks are often
assessed qualitatively as “low,” “medium,” or “high.” In data-driven risk management, these assessments
should be supported by measurable indicators and thresholds (Table 3).

Table 3. Examples of Key Risk Indicators for universities

Risk type Key Risk Indicator Risk signal

Academic risk Percentage of students with low LMS activi- |Early risk of academic failure or dropout
ty during the first four weeks

Academic risk Share of students with repeated failed as- Risk of poor learning outcomes
sessments

Financial risk Share of revenue from one funding source  |Risk of financial dependence

Financial risk Budget deviation from planned expenditure |Risk of weak financial control

Digital risk Number of cybersecurity incidents per se-  |Risk of data security failure
mester

Digital risk System downtime hours per month Risk of interruption in educational processes

HR risk Staff turnover rate Risk of loss of human capital

HR risk Share of academic staff with excessive Risk of burnout and quality decline
workload

Reputational risk Number of justified complaints from stu- Risk of declining trust
dents

Strategic risk Percentage of strategic KPIs not achieved  |Risk of poor strategic implementation

Note: Compiled by the authors

The advantage of KRI is that they transform risk management into a measurable process. They also
make it possible to introduce risk appetite and thresholds. For example, a university may set a threshold that
system downtime should not exceed a certain number of hours per month, or that the share of students with
low LMS activity should not exceed a defined level.

4. Demonstration of risk thresholds and scoring
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To strengthen the practical application of the framework, this study proposes an illustrative risk scoring
logic. The score is based on two dimensions: probability and impact. Each dimension is assessed on a scale
from 1 to 5. The total risk score is calculated as:

Risk Score = Probability x Impact

The interpretation of the score may be organized as follows:
- 1-5: Low risk;

- 6-10: Moderate risk;
- 11-15: High risk;

- 16-25: Critical risk.
This scoring system can be integrated into a university dashboard and connected with KRI thresholds.

Table 4. lllustrative risk scoring matrix for a university

Risk area Key indicator Probability  (Impact Risk score  |Risk level = |Recommended
response
Academic risk |22 % of first-year stu- |4 4 16 Critical Early warning inter-
dents show low LMS vention, academic
activity advising, tutoring
Financial risk 48 % of revenue de- |4 5 20 Critical Revenue
pends on one funding diversification,
source scenario planning
Digital risk 18 hours of system 3 4 12 High IT infrastructure re-
downtime per month view, backup systems
HR risk 17 % staff turnover in |3 4 12 High Retention strategy,
key departments workload review
Reputational Increase in justified |3 3 9 Moderate Service quality re-
risk student complaints by view, communication
25 % measures
Strategic risk 35 % of strategic KPIs |4 4 16 Critical Strategic plan ad-
are behind target justment, manage-
ment review

Note: Compiled by the authors

The values in Table 4 are illustrative and are not based on confidential data of a specific university.
They demonstrate how a university can transform raw institutional indicators into risk scores and manage-
ment actions.

5. Predictive models in university risk management

The fifth result is the identification of predictive models that can be applied to university risk manage-
ment. Predictive analytics can help universities move from describing past problems to forecasting future
risks.

The following models can be used:

- logistic regression for predicting the probability of dropout or academic failure;

- decision trees for classifying risk groups;

- random forests for improving prediction accuracy;

- gradient boosting models for complex nonlinear patterns;

- time-series models for forecasting financial and enrollment trends;

- clustering models for identifying groups of students, staff, or departments with similar risk profiles;

- anomaly detection models for identifying unusual financial transactions, cybersecurity events, or op-
erational failures.

For example, a dropout prediction model may use attendance, LMS activity, grades, assignment sub-
mission, financial status, and student support requests. A financial risk model may use budget execution,
revenue concentration, tuition payment delays, and grant dependency. A reputational risk model may com-
bine student satisfaction surveys, complaints, media monitoring, and ranking dynamics (Table 5).

Table 5. Application of predictive models to university risks
Risk area Predictive model Expected output
Student dropout Logistic regression, random|Probability of dropout

Management response
Academic advising, tutoring, psy-
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forest

chological support

Financial instability

Time-series forecasting

Expected budget gap

Budget correction, diversification
of revenue

Cybersecurity Anomaly detection Unusual system activity IT response, access control, inci-
dent investigation

Staff turnover Classification models Probability of resignation Workload review, retention
measures

Reputational decline |Sentiment analysis Negative sentiment trend Communication strategy, service
improvement

Strategic KPI forecasting Probability of non- Strategic plan correction

underperformance achievement

Note: Compiled by the authors

Predictive models should not replace managerial judgment. They should support decision-making by
providing earlier and more objective risk signals.

6. Integrated framework for data-driven ERM
The final and most important result is the proposed integrated framework for data-driven ERM in uni-

versities.

The framework includes the following logic:

0 J N DNk W —

. Data collection from university systems.
. Data cleaning and integration into a risk data environment.

. Risk classification according to the university risk taxonomy.
. KRI calculation for each risk group.

. Predictive modelling to identify future risk exposure.
. Dashboard visualization for management bodies.

. Governance response through risk owners, committees, internal control, and strategic planning.
. Monitoring and feedback to improve the model.

7. Early warning dashboard logic
The proposed framework can be implemented through an early warning dashboard. The dashboard
should not only present data but also show risk status, thresholds, responsible units, and required manage-

ment responses (Table 6).

Table 6. Example of early warning dashboard logic

Dashboard block

Main question

Example output

Academic risk block

Which students or programs show early
signs of failure?

List of programs with high share of low
LMS activity

Financial risk block

Are revenue and expenditure within ac-
ceptable limits?

Budget deviation and revenue concentration
indicators

Digital risk block Are digital systems stable and secure? Downtime hours, cyber incidents, unre-
solved IT tickets
HR risk block Are there signs of staff instability? Turnover rate, workload pressure, vacancy

duration

Reputational risk block

Is stakeholder trust weakening?

Complaints, satisfaction scores, media sen-
timent

Strategic risk block

Are strategic goals being achieved?

KPI completion rate and forecasted non-
achievement

Note: Compiled by the authors

The dashboard should use three levels of warning:
- Green zone: risk is within appetite;

- Yellow zone: risk is approaching the threshold;

- Red zone: risk exceeds the acceptable level and requires immediate management action.

Discussion
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The findings of the study confirm the hypothesis that the integration of analytics, predictive models, and
ERM instruments can improve the timeliness, accuracy, and strategic relevance of university risk manage-
ment. Traditional risk management systems in universities often depend on periodic reports, expert judg-
ment, and internal audit findings. Although these instruments remain important, they are not sufficient in the
context of University 4.0, where risks emerge quickly and are strongly connected with digital platforms, data
flows, and stakeholder expectations.

The proposed framework contributes to the literature in several ways. First, it connects two research ar-
eas that are often discussed separately: enterprise risk management in higher education and learning analyt-
ics. Existing studies on learning analytics mainly focus on student performance, dropout, and academic suc-
cess. Existing studies on risk management mainly focus on governance, control, risk registers, and institu-
tional accountability. This article brings these directions together and shows that learning analytics can be-
come part of a broader institutional ERM system.

Second, the study expands the meaning of data-driven risk management beyond student analytics.
While student dropout remains one of the most important areas for predictive modelling, universities also
face financial, digital, operational, HR, reputational, and strategic risks. Therefore, a comprehensive data-
driven ERM system should cover not only educational data but also financial data, HR data, IT data, quality
assurance data, and strategic performance indicators.

Third, the study emphasizes the importance of governance. Predictive models have limited value if they
are not connected with decision-making procedures. For example, identifying a student at risk is useful only
if the university has a clear intervention process. Forecasting financial instability is useful only if manage-
ment has mechanisms for budget correction. Detecting cybersecurity anomalies is useful only if the IT de-
partment and risk owners have clear response protocols.

Fourth, the study highlights the ethical dimension of data-driven risk management. Universities must
ensure that predictive models are transparent, fair, and compliant with personal data protection requirements.
The use of student and staff data requires clear rules on access, consent, anonymization, storage, and ac-
countability. A data-driven university should not become a surveillance-based organization. Instead, analyt-
ics should be used to support students, protect institutional sustainability, and improve management quality.

The proposed framework is particularly relevant for universities in Kazakhstan. The national higher ed-
ucation system is undergoing transformation through digitalization, academic autonomy, quality assurance
reforms, and stronger competition. In this context, universities need not only formal risk registers but also
measurable indicators, dashboards, and predictive tools. This is consistent with the broader idea that risk
management should be integrated into university governance, strategic planning, and internal control.

The results are also consistent with the international literature. Studies on learning analytics confirm
that educational data can help identify at-risk students and support timely interventions (Siemens, 2013);
(Bafieres et al., 2020). Research on predictive models confirms that different statistical and machine learning
approaches can support student success forecasting (Cui et al., 2019). Studies on artificial intelligence in
higher education show that digital tools are increasingly used in educational management, but require strong-
er institutional and ethical governance (Zawacki-Richter et al., 2019). Research on risk management in high-
er education confirms the importance of systematic risk governance and further development of risk man-
agement practices (Khaw & Teoh, 2023).

However, this study goes beyond previous literature by proposing a broader institutional model. It does
not limit analytics to student performance, but connects data-driven tools with enterprise risk management,
risk appetite, KRI, dashboards, predictive models, and management response mechanisms.

The study has several limitations. Since the article develops a conceptual-applied model, it does not test
the framework on primary institutional data. Future research should apply the proposed framework in a spe-
cific university, collect real data from LMS, finance, HR, and internal control systems, and test the predictive
accuracy of selected models. It would also be useful to compare different machine learning algorithms and
evaluate their interpretability, fairness, and practical usefulness for university management.

Conclusion

This study developed a conceptual and applied framework for data-driven risk management in universi-
ties. The research showed that modern universities require a transition from fragmented and reactive risk
control to integrated, measurable, and predictive ERM systems. The proposed framework combines risk data
architecture, risk taxonomy, key risk indicators, predictive models, dashboards, and governance mechanisms.
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The study achieved its main objective by demonstrating how analytics and predictive models can be
embedded into university risk management. The proposed approach allows universities to identify risks ear-
lier, monitor risk exposure through measurable indicators, predict potential negative outcomes, and support
evidence-based managerial decisions.

The main scientific novelty of the study lies in integrating enterprise risk management and predictive
analytics into a single data-driven risk management framework for universities. Unlike traditional approach-
es, the proposed model treats risk management not only as a compliance or internal control function but also
as a strategic analytical system.

The practical value of the study is reflected in the proposed taxonomy of university risks, examples of
KRI, risk thresholds, risk scoring matrix, and the model connecting risks with data sources, predictive mod-
els, dashboards, and management responses. These instruments can be used by university management, in-
ternal audit units, quality assurance departments, strategic planning offices, and risk owners.

The hypothesis of the study is confirmed at the conceptual level: the integration of data analytics, pre-
dictive models, and ERM instruments can improve the timeliness, accuracy, and strategic value of university
risk management. However, empirical testing is required to validate the proposed framework using real insti-
tutional data.

For practical implementation, universities are recommended to:

1. develop a unified risk data architecture;
introduce a university-wide risk taxonomy;
define KRI and risk appetite thresholds;
implement dashboards for risk monitoring;
pilot predictive models for academic, financial, digital, HR, and reputational risks;
assign risk owners and response procedures;
ensure ethical and legal protection of personal data;
integrate data-driven risk reports into strategic governance.

Thus data-driven risk management can become an important mechanism for strengthening institutional
resilience, improving decision-making, and supporting the sustainable development of universities in the era
of University 4.0.
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AHnoamna

Kazipri yauBepcurerTep mudpIbK TpaHCHOpMAIHs, Kap>KBUIBIK TYPAKCHI3IBIK, IEMOTPA(USIIBIK ©3-
repicTep, CTyISHTTEP MEH aKaJIeMUIIBIK Kaapiiap YIIiH O9CEeKeNeCTIK XKoHe KuOepKayinTep, COHaai-aK pet-
TeyIlli OpraHjap MEH KOFaM TapallblHaH apThI KeJie )KaTKaH TajanTtap TYAbIpFaH OeNriCi3IiK *KaFaaibiHaa
yMbIC icteiimi. XKorapel OimiM Oepy caiachbIHIAFBl ISCTYPIIi ToyeKelaepai Oackapy keOiHece OBITBIPAHKBI,
JKarJaiiFa Kapail opeKeT eTETiH )KOHE CTpaTeTrHsUIbIK MIenriMaep KabbuiqayMeH JKeTKITIKTI AeHreiine Oaiina-
HBICTIAFaH CHIATTa 0oJabl. 3epTTey MaKCcaThl — YHHBEPCUTETTEPC JIepPEeKTEpre HEri3IeNreH ToyeKeIaep Il
0acKapyblH TY)XbIPbIMJIaMaJIbIK-KOJIqaHOAIBI MOJICITIH 93ipiiey, sFHU enterprise risk management, key risk
indicators, dashboards, learning analytics >koHe GOMmKaMIBIK MOAENBAEPAL OipiKTipy. 3epTTey TYKBIpbIM/IA-
MaJIbIK-KOJIJTaHOAJIbI CUIIATKA He KOHE JKOFaphl OLTIMIIET] ToyeKenaep i 0ackapy, OKbITY aHaJTUTHKAChI, epTe
€CKepTy JXyHenepi, OODKaMJIbIK aHAUTHKA >KoHE HUQPIBIK Oackapy OOWBIHIIA XANbIKAPAIBIK FHUIBIMU
omeOueTTepal Tanmayra HeTi3eNnreH. OiCTeMeNiK Heri3 peTiHe )KYHelliK Tajuay, CalbICThIpMaibl Talay,
TOyeKeJl KapTachlH Kypy, XKETUTy JeHreiiH Oaranay >KOHE TY)KBIPHIMIAMAIIBIK MOJEINBACY KOJIJIaHBUIIBI.
3epTTey HOTHKeCiHIe Oec KOMIIOHEHTTEH TYpaThiH JepekTepre Heriznenred ERM mMofeni YChIHBIIBL: Toye-
KeJI JIepEeKTepiHiH apXUTEKTYPachl, TOYEKeAep TAKCOHOMUSICHI, HETI3T1 ToyeKel MHIUKAaTOpIaphl, OOmKaM-
JBIK MOZIETIBJEp KoHEe OacKapyIIbUIBIK jkayan Oepy Mexanusmepi. COHBIMEH Katap akaJeMHsUIBIK, KapiKbl-
JIBIK, ITUQPIBIK, KaaPJIbIK, ONEPAMSIIBIK XKOHE OCICNIIK ToyeKesaep OOWBIHINA TOYEKeNl MHIUKATOPIIAPhI,
IIEKTI MOHEP KOHE ToyeKenjepAl Oaraigay MaTpPHUIAChl YCHIHBUIABL 3epTTey HOTHXKENepl aHaJUTHKa MEH
00JKaMIBIK MOJIETIB/ICP YHUBEPCUTETTEPACTI ToyeKenaepai 6ackapyapl popManbasl Oakeuiay (pyHKIUSACHI-
HaH TPOAKTUBTI, OJIIEHETIH >KOHE MAdJeliepre HeTi3fenreH Oackapy KyiHeciHe aifHanablpa alaThIHBIH
KepceTei. ¥ ChIHBUIFaH Mojenb Ka3zakcTaH yHHBEPCHUTETTEpiHAE TOYEKeNJepAi epTre aHBbIKTay, CTpaTery-
SUTBIK JKOCTIApJIay YKOHE HHCTUTYIMOHAIIBIK TYPAKTBUIBIKTBI aPTTHIPY YIIIH KOJIQHBLTYBl MYMKIH.

Kinm ce3dep: monimeTTep HeTi3iHAer Toyekennepai Oackapy, YHHBEPCUTETTEpP, 0OIDKay MOJIENbIEpi,
OKY aHAJIUTUKACHI, KOCIIOPBIH TOYEKEiH OacKapy.
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AnHomayusn

CoBpeMEHHBIC YHUBEPCUTETHI (DYHKIHOHUPYIOT B YCIOBHSIX BO3pPACTAOIICH HEONPEIACICHHOCTH, BbI-
3BaHHOW ITU(pOBOM TpaHchopmalmeli, (UHAHCOBOH HECTAOMIBPHOCTHIO, AeMOTpaQUIeCKUMU H3MEHEHUSIMH,
KOHKYPEHIIMEH 3a CTYACHTOB M aKaJieMHUYecKhe KaJpbl, KHOepyrpo3aMH, a TakKe pPOCTOM TPEeOOBaHHU CO
CTOPOHBKI PETYJIATOPOB U 00IecTBa. TpauIIMOHHOE YIIPAaBIEHUE PUCKAMU B CUCTEME BBICIIIETO 00pa30BaHuUs
4acTo OCTaeTCsl PparMeHTAPHBIM, PEAKTUBHBIM U HEJAOCTATOYHO CBSA3aHHBIM CO CTPATCTUYCCKUM MPUHITHEM
pemeHnii. llenmpl0 JaHHOTO WCCIENOBAaHUS SBISIETCS pa3pabOTKa KOHIENTYaIbHO-TIPUKIAIHOW MOAETH
yIpaBiCHHs PUCKaMU B YHUBEPCUTETaX Ha OCHOBE JIAaHHBIX IIyTEM MHTETpaluu enterprise risk management,
KIIFOUEBBIX WHAMKATOPOB PUCKA, YIPABICHUSCKUX MaHenel, learning analytics U mporHo3Heix mozeneit. HMc-
CJIETOBaHNE UMEET KOHIIETITYyalIbHO-ITPUKIIAIHON XapaKTep ¥ OCHOBAHO Ha 0030pe MEXIyHApOJHOI JInuTepa-
Typbl IO PUCK-MEHEDKMEHTY, 00yJaromiel aHaIUTHKe, CUCTEeMaM paHHETO MPEeAyNpexACHUs, TPOTHO3HOM
AHAJIMTUKE W U(GPOBOMY YIIPABICHUIO B BBICIIEM 00pa30BaHUU. METOHO0IOTHUYECKYI0 OCHOBY COCTABHIIH
CUCTEMHBIN aHaJN3, CPABHUTENBHBIA aHANN3, KapTUPOBAHNE PUCKOB, OLEHKA 3PENIOCTH M KOHIENTYyaIbHOE
MojennpoBaHue. B pesymerate mpemiokeHa mHTerpupoBaHHas data-driven ERM-mopens, BkIrouaromas
IIATh KOMIIOHCHTOB: apXHUTCKTYPY PUCK-AAHHBIX, TAKCOHOMUIO PUCKOB, KIIFOUCBBIC MHAWKATOPHLI pHUCKa, IIPO-
THO3HBIC MOACTIN U MCXaHU3MBbI YIIPABJICHYCCKOIO pearupoBaHus. Taxxe MpeACTaBJICHBI IIPUMEPLI UHAUKA-
TOPOB, TOPOT'OBBIX 3HAYEHHM, MATPHIIBI OIEHKH PHCKOB U MTPUMEHEHUS MPOTHO3HBIX MOJIENEH IS aKa[eMu-
YeCKHX, (PMHAHCOBBIX, U(POBBIX, KaJPOBHIX, ONEPAIMOHHBIX U PEIyTAMOHHBIX pUCKOB. [loyueHHbIE pe-
3yNbTaThl TOKA3bIBAIOT, YTO AHAIUTHKA M IPOTHO3HBIC MOJIENM MO3BOJISIIOT TPaHC(HOPMHPOBATH PHUCK-
MEHEDKMEHT YHHBEpPCUTeTa u3 (popMambHOW KOHTPOJIBHON (PYHKIMH B MIPOAKTUBHYIO, U3MEPUMYIO H JOKa-
3aTebHYI0 CUCTeMY yrpaBieHus. [IpakTiudeckas 3HAYMMOCTh WCCIIEOBAHMS 3aKIFOYAeTCS B BO3MOXKHOCTH
MIPUMCHCHUSA Hpe[{HOX(CHHOﬁ MOJCIIN B YHUBCPCUTETAX Kazaxcrana AJI1 paHHETO BBIABJICHUS PUCKOB, CTpa-
TETUYECKOTO TIAHUPOBAHUS U TIOBHIIIEHUS HHCTUTYIIHOHAEHOW yCTONYNBOCTH.

Knrouesnvle cnosa: ynpaBieHue puckaMu Ha OCHOBE JTaHHBIX, YHUBEPCUTETHI, MPEIUKTUBHBIE MOJIEIH,
aHaJMTHKa 00YYEHUs], KOPIIOPATUBHOE YIIPABJICHUE PUCKAMHU.
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Abstract

Countries that want to move beyond a natural-resource growth model face a hard question. Where ex-
actly does their national economy fail to turn knowledge into competitive, low-carbon outputs? For Kazakh-
stan, this question has been asked at the level of individual sectors and at the level of macro strategy, but
rarely as a layered diagnostic that maps the transformation chain step by step. This paper builds such a diag-
nostic. It treats national innovation systems and national absorptive capacity as the mediators that stand be-
tween knowledge inputs and structural, sustainable outcomes, and it applies the diagnostic to Kazakhstan and
five European Union economies chosen to bracket the relevant institutional and structural conditions: Czech
Republic, Poland, Hungary, Slovakia, and Finland. The analysis is a structured indicator-based comparison
across four layers: knowledge inputs, system-level absorption, innovation outputs, and sustainable outcomes.
Twelve indicators are used, three per layer, drawn from Eurostat, the World Bank, WIPO GII 2024, the Eu-
ropean Innovation Scoreboard 2025, and the Bureau of National Statistics of Kazakhstan. Kazakhstan's
break-point is not in Layer 1. Tertiary attainment among 25-34-year-olds is 55.7 per cent, higher than in eve-
ry European Union comparator in the sample. The break-point is Layer 2. The share of innovation-active
enterprises is roughly one third of the Central European level, and adult participation in learning is one fifth
of the European Union average. The gap propagates: patent intensity is more than an order of magnitude be-
low the comparators, and greenhouse-gas emission intensity is nearly twice the Polish level. The diagnostic
identifies the layer where policy and management action in Kazakhstan can produce the largest marginal ef-
fect on sustainable competitiveness.

Keywords: national innovation systems; absorptive capacity; sustainable competitiveness; Kazakhstan;
European Union; policy diagnostics.

Introduction

Kazakhstan is trying to move. The Kazakhstan-2050 strategy, the Concept for Transition to a Green
Economy, and the successive programmes of accelerated industrial-innovative development all point in the
same direction: knowledge, technology, and human capital are meant to replace hydrocarbons as the engine
of long-run growth. What none of these documents provide is a precise map of where, along that path, the
current national economy stops working.

The academic literature offers three main framings for the question. Endogenous growth theory tells us
that knowledge and human capital are the necessary inputs (Romer, 1990; Lucas, 1988; Aghion & Howitt,
1992). National innovation systems theory adds that inputs alone are not enough. Institutions, universities,
firms, and finance interact, and the way they interact determines whether inputs turn into outputs (Freeman,
1987; Lundvall, 1992; Nelson, 1993; Edquist, 1997). Evolutionary economics closes the loop by explaining
why comparable inputs produce dissimilar outputs across countries: routines and learning capabilities differ,
and history matters (Nelson & Winter, 1982; Dosi, 1982). Cohen and Levinthal (1990) provide the missing
organisational construct, absorptive capacity, that binds the three framings together.

Empirical work has recently begun to treat the innovation-to-competitiveness transformation as a sys-
tem-level problem that can be measured. Anouze, Al Khalifa, and Al-Jayyousi (2024) apply dynamic net-
work data envelopment analysis to 23 oil-producing countries and build a composite index of national inno-
vation systems. Tsekouras, Stergiou, and Kounetas (2024) construct a chain-network model of European re-
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gions with undesirable environmental outputs. Viseu, Henriques, and Sousa (2025) use window slack-based
DEA to trace eco-innovation efficiency and convergence clubs in the European Union. Xu, Mei, Sun, Zhang,
and Liang (2023) estimate sustainable innovation performance for EU countries under energy and environ-
mental constraints. None of these studies places Kazakhstan and comparable European economies in the
same analytical frame.

That gap is the entry point of this paper. What is missing is not another efficiency estimator; it is a di-
agnostic that says, before any estimator is applied, at which link in the chain the Kazakh transformation is
failing. If the break-point is in the input layer, the policy answer is straightforward: raise R&D funding, ex-
pand tertiary education, import machinery. If the break-point is somewhere else, the policy answer changes.

This paper builds the diagnostic and applies it. Four layers are examined: knowledge and technological
inputs; system-level absorption; innovation outputs; and sustainable competitive outcomes. Each layer is
populated with three indicators, chosen for theoretical clarity and for availability across all six countries. The
five European Union comparators bracket the space: two Central European post-transition economies of
comparable size to Kazakhstan (Czech Republic, Slovakia), two larger Visegrad economies with distinct in-
novation-policy trajectories (Poland, Hungary), and one EU frontier reference (Finland). The result is a com-
pact, replicable, decision-oriented picture of where the Kazakh chain breaks down and where the largest
marginal returns to policy intervention are located.

The remainder of the paper is organised as follows. The next section sets out the materials, the four-
layer indicator scheme, and the data sources. The results section reports the layer-by-layer comparison in
four tables and two summarising figures. The discussion connects the observed pattern back to the evolu-
tionary and NIS mechanisms, and it compares the findings with the studies cited above. The concluding sec-
tion states the contribution and the limitations, and it identifies the empirical extension that the framework
prepares.

Materials and Methods

This is a structured indicator-based comparison. It is deliberately not a formal DEA estimator. The
choice reflects the objective: locate the break-point before quantifying its size. The formal two-stage network
DEA with bootstrap inference (Kao & Hwang, 2008; Simar & Wilson, 2007) is the natural next step and is
reserved for subsequent work.

The four-layer scheme is theoretical, not statistical. Layer 1 captures the endogenous-growth input log-
ic: without R&D and educated people, there is nothing to transform (Romer, 1990). Layer 2 captures the
evolutionary and NIS insight that inputs must be absorbed by an interactive institutional environment (Nel-
son & Winter, 1982; Lundvall, 1992; Cohen & Levinthal, 1990). Layer 3 records what the system produces,
and it distinguishes technology-creation outputs from technology-adoption outputs, because the two carry
different long-term implications for competitiveness (Schumpeter, 1934; Aghion & Howitt, 1992). Layer 4
records the outcome under a sustainability constraint, following the structural-competitiveness and sustaina-
bility-transition literature (Fagerberg, 1988; Fagerberg, Srholec & Knell, 2007; Markard, Raven & Truffer,
2012; Schot & Steinmueller, 2018; Wesseling & Meijerhof, 2023).

Comparator selection. Five European Union countries are used. Czech Republic and Slovakia are small
Central European post-transition economies with strong industrial bases; they anchor the comparison in insti-
tutionally similar territory. Poland and Hungary are larger Visegrad economies whose innovation trajectories
have diverged, and they extend the range on the horizontal axis. Finland is the EU frontier reference and
marks the upper edge of the sample. Six countries in total keeps the tables readable and lets every cell be in-
terpreted rather than aggregated away.

Indicators. Twelve are used, three per layer. Layer 1: gross domestic expenditure on R&D as a share of
GDP; R&D personnel per 1,000 employed; tertiary attainment among 25-34 year-olds. Layer 2: share of in-
novation-active enterprises; university-industry research collaboration score from the WIPO Global Innova-
tion Index; adult participation in learning. Layer 3: patent applications per million inhabitants (EPO-
equivalent); high-technology exports as a share of manufactured exports; knowledge-intensive service ex-
ports. Layer 4: GDP per capita at purchasing power parity; greenhouse-gas emission intensity of GDP; popu-
lation share at risk of poverty or social exclusion. Each indicator is chosen because it has an unambiguous
theoretical role and because it is available for all six countries.

Data. Values are compiled from five sources: Eurostat (R&D statistics, Community Innovation Survey,
high-technology trade, adult learning, sustainable-development statistics); the World Bank Open Data (WDI
series on GDP per capita and knowledge-intensive services); the WIPO Global Innovation Index 2024 (uni-
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versity-industry collaboration score); the European Innovation Scoreboard 2025 for cross-checks on innova-
tion dimensions; and the Bureau of National Statistics of the Republic of Kazakhstan for national indicator
values. The reference year is the most recent year for which data are comparable across the sample; the exact
year is stated in the note under each table. Where the Kazakhstan indicator uses a national definition rather
than the Eurostat definition, the difference is stated in the note and discussed in Section 4.

Reading rule. The tables are read in two directions. Reading vertically within a country tells you where
along the chain that country's transformation efficiency drops. Reading horizontally within a layer tells you
where the gap between Kazakhstan and each comparator is largest. Only when the two readings agree does a
layer qualify as a break-point in the sense used here.

Results

The results are presented layer by layer. Each of the four layers of the innovation-to-competitiveness
chain is examined in a separate table, and the layered picture is then summarised in two figures. Each table
reports the six countries on three theoretically motivated indicators, and each table is followed by a short an-
alytical reading. The reading rule is the one stated in the previous section: a layer becomes a break-point only
when both the vertical reading within a country and the horizontal reading across countries point to the same
weakness. The layered presentation is deliberate. It allows the reader to see, without any composite aggrega-
tion, at which link of the chain Kazakhstan diverges most sharply from the European Union comparators.

The starting point of the diagnostic is the input layer. Layer 1 reports the resources that the theoretical
framework treats as the necessary raw materials of the innovation-to-competitiveness chain: research fund-
ing, research personnel, and formal human capital. Table 1 sets these three indicators side by side for the six
countries.

Table 1. Layer 1 — Knowledge and technological inputs

Country GERD (% of GDP) R&D personnel per 1,000  |Tertiary attainment 25-34
employed (%)

Finland 2.99 15.8 40.5

Czech Republic 1.96 8.9 34.3

Slovakia 0.94 73 34.1

Hungary 1.39 9.0 28.4

Poland 1.46 7.2 41.5

Kazakhstan 0.13 1.4 55.7

EU-27 average 2.24 9.6 42.1

Note: Compiled by the author from Eurostat R&D statistics, World Bank Open Data, and the Bureau of National Statistics of the

Republic of Kazakhstan (2024). Reference year 2022 for GERD and R&D personnel; 2023 for tertiary attainment.

One number in Table 1 stands out. Kazakhstan reports 55.7 per cent of the 25-34 age cohort with ter-
tiary attainment. That is above every European Union comparator in the sample and above the EU-27 aver-
age. The Bolashak scholarship programme and the general expansion of tertiary provision have delivered a
large stock of formally educated young workers. Two other numbers in the same row tell a different story.
GERD stands at 0.13 per cent of GDP, more than fifteen times below the EU-27 average. R&D personnel per
1,000 employed sit at 1.4, roughly one seventh of the European Union figure. Layer 1 is not uniformly weak.
It is skewed. A large formal-education stock coexists with a very thin research-effort layer. The mixed pat-
tern already suggests that the diagnostic cannot end at Layer 1. If the raw input picture is ambiguous, the
source of the transformation problem must be looked for further down the chain.

The next link in the chain is the institutional environment that turns inputs into outputs. Layer 2 asks
whether the national innovation system possesses the routines, the collaboration arrangements, and the con-
tinuous-learning practices that convert stocks of educated people and research funding into innovation activi-
ty at the level of the firm. Table 2 reports three indicators of this system-level absorption capacity.

Table 2. Layer 2 — System-level absorption

Country Innovation-active enterprises |University-industry research |Adult participation in learn-
(%) collaboration (GII 2024, 0- |ing (% age 25-64)
100)
Finland 55.6 73.2 25.1
Czech Republic 46.3 46.8 10.4
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Slovakia 32.1 40.5 12.8

Hungary 31.6 42.7 7.9

Poland 29.9 39.4 7.5

Kazakhstan 11.0 35.6 24

EU-27 average 52.4 50.1 11.9

Note: Compiled by the author from Eurostat Community Innovation Survey (2022), WIPO Global Innovation Index 2024 (universi-
ty-industry research collaboration), Eurostat adult learning statistics (2023) and Bureau of National Statistics of the Republic of
Kazakhstan (2024).

Table 2 shows what Table 1 could not. Kazakhstan sits below every comparator on all three indicators.
Innovation-active enterprises make up 11 per cent of the population of firms, against 30 per cent in Poland
and Hungary and 46 per cent in the Czech Republic. Adult participation in learning is 2.4 per cent, one fifth
of the EU-27 average. The university-industry collaboration score is the closest to the Central European
band, but even there Kazakhstan trails Slovakia and Hungary. The gap in Layer 2 is neither a resource gap
nor a formal-education gap. It is a gap in the institutional capacity of the system to use what it already has.
This is the first place along the chain where the vertical reading within Kazakhstan and the horizontal read-
ing across countries agree.

If Layer 2 identifies where the chain snaps, Layer 3 shows what happens next. The output layer records
what the national innovation system actually produces: patented inventions, high-technology manufactured
exports, and knowledge-intensive service exports. Table 3 places the six countries on these three output indi-
cators.

Table 3. Layer 3 — Innovation outputs

Country EPO patent applications per |High-technology exports (% |Knowledge-intensive service

million inhabitants of manufactured exports) exports (% of total service
exports)

Finland 229.4 9.1 65.7

Czech Republic 18.7 14.7 43.2

Slovakia 7.4 10.6 38.4

Hungary 15.1 18.5 43.1

Poland 10.8 10.9 52.3

Kazakhstan 1.0 2.9 19.6

EU-27 average 135.8 13.9 54.8

Note: Compiled by the author from Eurostat and OECD Patent Statistics (EPO applications by inventor residence), Eurostat

COMEXT high-technology trade indicators, and World Bank Open Data. Reference years: patents 2022, trade 2023. For Kazakh-

stan, patent counts are based on domestic applications reported by the Bureau of National Statistics (2024), converted to per-

million-inhabitants basis.

Patent intensity in Kazakhstan is 1.0 per million inhabitants, against 229.4 in Finland and 18.7 in the
Czech Republic. High-technology exports account for less than 3 per cent of manufactured exports, well be-
low every European Union comparator. Knowledge-intensive service exports come in at 19.6 per cent, about
one third of the EU-27 average. A country with 55.7 per cent tertiary attainment produces one patent per mil-
lion inhabitants. The output layer is not the cause of the problem. It is the fingerprint of the Layer 2 failure,
transmitted downstream. The transmission from absorption to output is direct: fewer innovation-active firms
produce fewer patented inventions and fewer knowledge-intensive exports, in that order.

The last layer of the chain records what the whole transformation produces at the level of the national
economy. Layer 4 reports three outcome indicators jointly: income, environmental sustainability, and social
inclusion. This joint reading follows the structural-competitiveness tradition, which insists that competitive-
ness must be evaluated together with the sustainability constraint (Fagerberg, 1988; Fagerberg, Srholec &
Knell, 2007; Markard, Raven & Truffer, 2012). Table 4 reports these three outcome indicators for the six
countries.

Table 4. Layer 4 — Sustainable competitive outcomes

Country GDP per capita, PPP (current| GHG emission intensity (kg [Population at risk of poverty
international $) CO2-eq per USD of GDP) |or social exclusion (%)

Finland 61,600 0.19 17.1

Czech Republic 51,300 0.31 11.8
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Slovakia 38,700 0.30 17.6

Hungary 43,900 0.29 18.4

Poland 46,900 0.42 15.7

Kazakhstan 33,900 0.75 15.5

EU-27 average 52,500 0.24 21.4

Note: Compiled by the author from World Bank Open Data (WDI, GDP per capita PPP 2023), OECD environmental statistics and
Eurostat sustainable-development statistics (GHG intensity 2023), Eurostat AROPE 2023 for European Union countries, and the
Bureau of National Statistics of the Republic of Kazakhstan (2024) for the national poverty indicator adjusted for comparability.

Kazakhstan reports the lowest GDP per capita in the sample and the highest emission intensity by a
large margin: 0.75 kg of CO2-equivalent per dollar of GDP, three times the Finnish figure and nearly twice
the Polish one. Poverty and social exclusion, once the definitional differences are respected, land in the same
band as the Central European comparators. The joint reading of the outcome layer is straightforward. A low-
value-added, emission-intensive production structure is the mechanical consequence of the earlier layers.
Fixing the outcome layer without fixing Layer 2 is not feasible.

The four tables can also be read jointly. Figure 1 summarises the layered picture by expressing Kazakh-
stan's value on each of the twelve indicators as a percentage of the EU-27 average. Bars above 100 per cent
indicate that Kazakhstan exceeds the European Union average on that indicator; bars below 100 per cent in-
dicate a gap. Colour coding groups the twelve indicators into the four layers of the diagnostic.

Kazakhstan on 12 indicators, expressed as % of EU-27 average

GERD (% GDP)
Layer 1
Inputs

R&D personnel /1000 emp.
Tertiary attainment 25-34 1329

Innovation-active enterprises

Outcomes
Emission efficiency (inv. GHG)

]

1

I

Layer 2 :
Absorption :
University-industry collab. !

i

Adult learning participation 1

i

Patents per million inh. 4 1% i

I

1

}

High-tech exports share 21% H

i

Knowledge-intensive services - 36% !

i

GDP per capita (PPP) !

Layer 4 |
|

]

1

1

108%

Social inclusion (100 - AROPE)

=== EU-27 average = 100
il

0 20 40 60 80 100 120 140

Kazakhstan value as % of EU-27 average

Figure 1. Kazakhstan's twelve indicator values expressed as a percentage of the EU-27 average, grouped by the four
layers of the diagnostic

Note: Compiled by the author on the basis of Tables 1 to 4. Bars above the dashed 100-per-cent line indicate that Kazakhstan

exceeds the EU-27 average on the given indicator; bars below the line indicate the size of the gap. For the GHG emission intensity
and AROPE indicators, the direction has been inverted so that in all bars a higher value denotes a better outcome.
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The visual pattern of Figure 1 confirms the numerical pattern of the tables. Only one indicator, tertiary
attainment among 25-34-year-olds, exceeds the EU-27 average. Two indicators (university-industry collabo-
ration and the social-inclusion measure) are within roughly two thirds of the European Union figure. The
remaining nine indicators lie below or well below the reference line. The steep drop between the tertiary-
attainment bar and the innovation-active-enterprises bar is the visual signature of the Layer 2 break-point
identified in the tables.

Figure 2 complements Figure 1 by aggregating the twelve indicators into four layer scores and by com-
paring all six countries on the same scale. For each indicator, the value is normalised so that the country with
the highest score in the sample receives 100. The three normalised scores within each layer are then averaged
to produce the four layer scores that appear in the figure.

Layer-average scores across the six countries

I Layer 1 Inputs [0 Layer 3 Outputs
100 4 100 98 I Layer 2 Absorption [ Layer 4 Outcomes

Layer score, % of sample maximum

Finland Czech Rep. Slovakia Hungary Poland Kazakhstan

Figure 2. Layer-average scores for the six countries, calculated from Tables 1 to 4 with each indicator normalised so
that the sample maximum equals 100

Note: Compiled by the author on the basis of Tables 1 to 4. Each of the twelve indicators is first normalised so that the country
with the highest value in the sample receives a score of 100; the three normalised scores within each layer are then averaged. The
GHG emission intensity and AROPE indicators are inverted before normalisation so that a higher score always denotes a better
outcome.

Two features of Figure 2 deserve particular attention. First, Kazakhstan's Layer 1 score is competitive
with the Central European band, driven by the high tertiary attainment. Second, the Kazakhstani profile then
collapses at Layer 2 and remains at a substantially lower level than any comparator across Layers 3 and 4.
This pattern is not observed in any of the five European Union countries in the sample. The Central Europe-
an comparators exhibit a gradual efficiency loss along the chain; the Kazakhstani profile exhibits a disconti-
nuity between Layer 1 and Layer 2. The break-point is not a gradient; it is a step.

Taken together, the four tables and two figures present a coherent diagnostic result. The Kazakhstani
chain does not weaken uniformly. It weakens sharply between Layer 1 and Layer 2, and the weakness propa-
gates downstream into Layer 3 and Layer 4. The following section interprets this result in the light of the
theoretical framework and compares it with the empirical literature.

Discussion

Three points follow from the layered reading and each one has a decision-relevant edge for a Kazakh-
stani reader. First: the input layer is not the problem. Tertiary attainment is high; the R&D expenditure gap is
real but is only one piece of the story. A policy programme that responds to the diagnostic by pouring more
money into R&D without touching Layer 2 will move the needle less than the numbers alone would suggest.

Second, the break-point is where evolutionary theory said it would be. Cohen and Levinthal (1990) pro-
posed absorptive capacity as the missing organisational construct that decides whether external knowledge
becomes internal capability. Freeman (1987) and Lundvall (1992) generalised the argument to the level of
the national innovation system. In the Kazakh case, Layer 2 shows the exact set of symptoms the theory pre-
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dicts: low enterprise-level innovation activity, weak university-industry interaction, and a small share of
adults returning to formal learning. These are institutional variables, not budgetary ones, and they respond to
institutional policy: co-funded research contracts between universities and firms, sector-specific mission
programmes, adult-learning vouchers, and the redesign of enterprise innovation surveys so that policymakers
can see change as it happens.

Third, sustainability is not a separate track. The 0.75 kg CO2-eq per dollar of GDP figure in Table 4 is
not an environmental externality that can be dealt with by a parallel green policy. It is the direct consequence
of the production structure that Table 3 documents. High-emission, low-value-added output structures are the
outputs of a system whose Layer 2 has not been rebuilt. Mission-oriented innovation policy (Schot &
Steinmueller, 2018; Wesseling & Meijerhof, 2023) treats the sustainability and innovation transitions as one
problem, and the Kazakh evidence supports that framing.

How does this compare with the closest studies? Anouze, Al Khalifa, and Al-Jayyousi (2024) work with
dynamic-network DEA on 23 oil-producing countries. Their measurement is more advanced than what is
done here, but their sample does not include the European Union comparators that would let a Kazakhstani
analyst see where the transformation goes right. Tsekouras, Stergiou, and Kounetas (2024) build the chain-
network model with undesirable outputs that is the natural DEA counterpart to the framework used in the
present paper; their scope is European regions. Viseu, Henriques, and Sousa (2025) trace eco-innovation ef-
ficiency and convergence within the European Union with a single-stage window SBM. The contribution of
the present paper is to hold Kazakhstan and the European Union in one frame and to isolate the layer at
which the transformation is failing, before any efficiency estimator is applied.

The limitations are stated openly. The framework does not quantify a transformation efficiency. It maps
a break-point. Some indicators require careful comparability treatment, in particular the definition of an in-
novation-active enterprise between the Community Innovation Survey and the Kazakh statistical practice.
Sample size is deliberately small so that every cell in the tables can be interpreted rather than aggregated.
The extension is direct: a static two-stage network DEA with bootstrap confidence intervals (Kao & Hwang,
2008; Simar & Wilson, 2007) applied to a larger sample including EU-27 and a set of resource-based emerg-
ing economies, with technology creation and technology adoption modelled as two separate Stage-1 specifi-
cations so that the Kazakh case can be placed against a proper benchmark.

Conclusion

This paper set out to find where Kazakhstan's innovation-to-competitiveness chain breaks down. The
layered diagnostic gives a specific answer: not in the knowledge-input layer, where tertiary attainment al-
ready exceeds the EU-27 average, but in the system-level absorption layer, where innovation-active enter-
prises, university-industry collaboration and adult learning all sit below the Central European band and far
below the Finnish frontier.

The observed gap propagates downstream. Patent intensity trails the comparators by an order of magni-
tude. High-technology exports remain below three per cent of manufactured exports. Emission intensity is
three times the Finnish level. These are not four separate policy problems. They are one systemic pattern,
and it has a name in the evolutionary and NIS literatures: a national absorptive capacity that has not caught
up with the formal-education stock.

The contribution is analytical and practical. Analytically, the paper positions Kazakhstan and the Euro-
pean Union in a single evolutionary NIS frame and treats sustainability as a constitutive component of the
outcome layer rather than an add-on. Practically, the diagnostic points to a specific set of institutional levers:
enterprise-innovation environment reform, university-industry co-funded programmes, adult-learning provi-
sion, and mission-oriented sustainability programmes linked to the innovation-policy toolkit. The further
empirical step is a formal two-stage network DEA that will produce comparable efficiency scores for the
pattern documented here.
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KazakcTaHHBIH HHHOBAIUSI-09ceKere KadijeTTimiK Ti30eriniH AMarHoCTHKACHI:
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Anoamna

Taburu pecypcrapra HETi3[elTeH ocy YITICIHEH apbl Kapai *bUDKY/Ibl KO3JIEHTIH eNep YIIiH MaHbI-
3IIbI Cypak Oap: YJITTHIK SKOHOMHUKA OLmiMIi Oacekere KabineTTi, KoMipTeri IIBIFAPBIH/BICH TOMEH OHIMIEpTe
Kaif sxepe aiiHanpipa anMaid Typ? Kazakcran ymriH OyJ1 cypak ceKTopiap MEH Makpo JeHreiie KOWbUFaH,
Oipak TpaHchopmMalus Ti30€riH Ke3eHACN TalJalThIH JCHIeH/I AMarHOCTUKA PETIHAC CHUPEK YCBHIHBLIFaH.
Makasa ochlHIal JUarHOCTUKAHBI YChIHA L. ¥JITThIK HHHOBALMSIIBIK JKYHeJIep MEH YJITTHIK a0COPOLUSIIBIK
KaOineri OiiM pecypcTapbl MeH KYPBUIBIMIBIK, TYPAKThl HOTH)KEIIEp apachlHAAFbI ISl PeTiHAe KapacThl-
peUIaabl xoHe nuarnoctrka Kaszakcran men EO-ubiH Oec emine (Yexwus, [lonbma, Benrpusi, CioBakus,
OunnAHAMS) KOJIaHbLIabel. Tagay TepT AeHred OolibiHIna (011iM pecypcTapsl, KyHenik abcopOIus, HHHO-
BallMsUIBIK HOTIDKEINIEP, TYPAKThl HOTIKENEP) OH €Ki MHIMKATOPAaH TYPaThIH KYPBUIBIMIAIFaH CaBICTBIPY
peringe xyprizingi. Hepexkrep Eurostat, Jlynuexysinmik 6ank, WIPO GII 2024, European Innovation
Scoreboard 2025 sxone Kazakcran PecniyOnukachl ¥JITThIK CTATUCTHKA OIOPOCHIHAH aIbIH bl KazakcTaHHBIH
KYJ1IbIpay HYKTeci OipiHmii neHrerae emec. 25-34 jkac apaibIFbIHAAFBI )KOFaphl OUTIMAL agamMIapIblH yleci
55,7 nmaitb13apl Kypaitnel, 6yn EO-HbIH Oec canbICThIpMalibl eiHAer KOPCETKIIITEH KOFaphl. by anmakTeik
eKiHII JeHreiae Oalikanaabl. VHHOBAaLMSIBIK KOCIMOPBIHAAPABIH Yieci Oprtanbik Eypomna neHredineH
IaMaMeH YIII ece TOMEH, all epeceKTeplliH oKyra KaTeicybl EO opTama kepcetkimiHig OecteH Oip OeiriH
KYpaiibl. AJNIAKTHIKTBIH Tapallybl: MAaTEHTTIK OEJCEHITIK CalbICTHIPMAIbI eIIepAeri KOPCETKIIITeH OH
€Ce/leH acTaM TOMEH, ajl NMAPHUKTIK ra3fapiblH HIbIFAPbLTY KapKbIHIBLIBIFG [loNbia JeHreliHeH eki ece
KYBIK JKOoFapbl. JlmarHoctuka KasakcraHmarbl cascu Iiapajap MEH OacKapyIIbUIBIK IIEHIMIEP TYPaKThl
0ocekere KaOUIETTUTIKKE €H YJIKEH IIIEeKTi 9Cep €Te ajaThlH JeHT eIl KopceTe/i.

Kinm ce30ep: YNTTHIK WHHOBAIMSUIBIK JKyHenep, aOCcOpOIMSIIBIK KaOlleT, TypakThl Oocekere
kaOinertiiik, Kasakcran, Eypomnansik onak, cascaT THarHOCTUKACHI.
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JAMarHocTuka HenoYKy «MHHOBAMHU-KOHKYPEeHTOCOco0HOCTh» Ka3zaxcrana:
4eThIPEXCiI0iiHOe cpaBHEHME € MATHIO JKOHOMUKaMu EBpomneiickoro corwsa

Kyaapz EcnosnoBa*

VSB — Texnuueckuii ynusepcumem Ocmpasvl, Ocmpasa, Yewickas Pecnybnuka

*zhuldyz.yespolova@ysb.cz (asmop-koppecnonoenm)

Annomauusn

CrpaHbl, cTpeMsLIMecs BBIATH 3a MIPEAeIbl MOAEIN POCTa, OCHOBAHHON Ha MPUPOAHBIX pecypcax, cTaj-
KHBAIOTCSI C TPYIHBIM BOIIPOCOM: B KAKOM MMEHHO 3BE€HE HAI[MOHAJIbHAs SKOHOMHUKA MepecTaeT MpeBpallaTh
3HaHUsI B KOHKYPEHTHbIE, HHU3KOYIJIepoaHble pe3ynabTarsl? [ns Kazaxcrana 3ToT BoIpoc 3amaBajcs Ha
YPOBHE OTIENIbHBIX OTpaciell U Ha ypOBHE MaKpOCTPAaTEruy, OAHAKO PEIKO CTaBHWJICS Kak IOCIOWHAs Jua-
THOCTHKA, TIOATAITHO OMKCHIBAIONIAs LEernouKy Tpanchopmanuu. HacTtosmmas cTatest npeanaraet ciaeayrouryto
IMarHOCTHKY. HalmoHanpHble MHHOBALIMOHHBIE CHCTEMBl W HalMOHANbHAs abcopOLMOHHAsl crocoOHOCTh
paccMaTpUBAIOTCA KaK IMOCPEIHUKH, CTOSIINE MEXIY 3HAHUEBBIMU PECYPCaMH M CTPYKTYPHBIMH, YCTOWUH-
BBIMHU pe3yJIbTaTaMM; IUarHOCTHKa npuMeHseTcs K Kazaxcrany u natu skoHomukam EBpomnelickoro corosa,
MoI0OOpaHHBIM TaK, YTOOBI OXBATUTh CYIIECTBEHHbIC HHCTUTYLUOHAILHBIE U CTPYKTYpHBIE ycoBus: Yexus,
[ompima, Benrpus, CrnoBakus n OuHISHANS. AHATU3 TPEACTaBIAET COO0H CTPYKTypHpOBaHHOE MHIWKA-
TOPHOE CPaBHEHHE IO YETBIPEM CIIOSM (3HAHUEBBIE PECYpPCHI, CHCTEMHAs! a0COpOLMS, HHHOBALMOHHBIE BbI-
XOJIbl, YCTOMYMBBIE PE3yJIbTAThl); UCIIONB3YIOTCSA ABEHAALATh WHAMKATOPOB, IO TpU Ha cioi, u3 Eurostat,
Bcemupnoro 6anka, WIPO GII 2024, European Innovation Scoreboard 2025 u Bropo HaimoHanbHOH cTaTh-
ctuku Kazaxcrana. Touka paspsiBa y Kazaxcrana He B epBoM cioe. Jlomst il ¢ BRICIIMM 00pa3oBaHUEM B
BO3pacTHOi rpymme 25-34 roja coctaBisieT 55,7 MPOIEHTA, YTO BHIIIE MOKA3aTENsI KaXKI0H U3 ISITH COIIO-
cTaBUMBIX 3KOoHOMHK EC. Pa3prB BO3HUKACT BO BTOPOM CJIOC. I[OJDI MHHOBAIMOHHO AKTHUBHBIX NpCANpUI-
TUH TIpUMEpPHO BTpoe HMke ypoBHA LleHTpanmsHOM EBpoIibl, a ydacTre B3pOCIBIX B OOYUSHHH COCTaBIISET
IITYIO 4acTh OT cpenHero nokaszarens EC. Pa3peiB pacmpoctpansercs gajiblie: NaTeHTHass aKTUBHOCTb OT-
craeT 0oJiee YeEM B JACCATH pa3, a MHTCHCHUBHOCTD BLI6pOCOB IMMapHUKOBBIX I'a30B IIOYTHU BABOEC BBIIIC MMOJBCKO-
ro ypoBHA. JluarHocTHKa yKa3bIBaeT Ha CJIOH, B KOTOPOM MEpbI IOJIMTHKH U YNPaBICHUECKHE PEIICHUS B
Kazaxcrane MoryT naTh HanOOIBIINN TPeAeTBHBIA dPPEKT I YCTOMINBOW KOHKYPEHTOCTIOCOOHOCTH.

Knrwouesnie cnosa: HanmoHAIbHBIE UHHOBAIIMOHHBIE CHCTEMBI, a0COPOIIMOHHAS CIOCOOHOCTbD, YCTOMYH-
Basg KOHKypeHTOocIIocoOHOCTh, Kasaxcran, EBporneiickuil coio3, MarHoCTUKa MOTUTHKH.
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Abstract

This study conducts a bibliometric analysis of global research on government efficiency and public ex-
penditure management. The analysis is based on a total of 1,522 publications retrieved from the Web of Sci-
ence Core Collection database (as of 30 May 2025) that were published between 2010 and 2025. The ana-
lyzed publications were then mapped using VOSviewer software based on co-authorship, citation, keywords,
and bibliographic coupling of the analyzed publications.

Our study reveals three distinct research clusters on government efficiency and public expenditure man-
agement: governance, studies on fiscal policy and studies on performance measurement in the public sector.
Importantly, the number of publications has sharply increased from 2020 onwards. We can hypothesize that
the global health crisis of the COVID-19 pandemic stimulated research on efficient government and on ef-
fective public expenditure management worldwide. Furthermore, our study pinpoints leading authors, lead-
ing research institutions, very productive regions and countries of the world as well as considerable research
gaps for transitional and developing economies in Central and Eastern Europe, in Asia and in Latin America.

This research contributes to the body of knowledge on government efficiency and public expenditure
management by means of a systematic, globally oriented and data-based analysis of the subject matter stud-
ied by researchers. The results of this research are intended for use by scholars, by policy makers and by in-
stitutions. The study reveals significant research gaps in transitional economies, as well as possible research
avenues. The study can function as a reference work for evidence-based decisions by government, other pub-
lic sector bodies and business, in order to improve public sector performance.

Keywords: government efficiency, public expenditure, bibliometric analysis, public sector management,
public sector efficiency, fiscal governance.

Introduction

The main area of research for this study focuses on monitoring and analyzing written work on Govern-
ment Efficiency and Public Management all over the world and their structures. An analysis of public sectors
and their historical development will complete the monitoring of how well governments are functioning.

Based on 1,522 studies (Peer-Reviewed Articles) from Web of Science Core Collection (WCC) data-
base between years 2010 and 2025, the existing bibliometric data such as co-occurrence of keywords, cita-
tions, and co-authorship networks are mapped and visually presented using VOSviewer software to disclose
the Intellectual Structure (IS) of the field under study.

Research tools such as Web of Science, Google Scholar, and VOSviewer were used to identify key
themes, influential authors, institutional affiliations, and geographic trends.

The primary goals of this research are to present quantitative data on government efficiency, showcase
examples from developed countries, identify research clusters and collaboration patterns, and highlight gaps
that future studies could address. This article contributes to the existing body of knowledge by offering a
fresh, data-driven perspective on the topic.

For the purposes of this research work, the time period from 2010 until 2025 has been chosen. The Web
of Science Core Collection database contains publications from before the year 2000. Thus, a time span of 15
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years until now is most suitable for an up-to-date analysis of current trends and recent developments within
the field of historical research. The 2010-2025 period was selected to capture recent developments in gov-
ernment efficiency, public expenditure management, and public sector performance research. This time
frame allows the study to focus on contemporary trends, especially the growing interest in fiscal governance
and public sector efficiency after the COVID-19 pandemic.

Literature Review

Bibliometric analysis is increasingly applied in studies on the development of disciplines and their
structure. The majority of such studies are conducted in the fields of the social sciences, economics and pub-
lic administration (Donthu et al., 2021; Moral-Mufioz et al., 2020). Using large numbers of published scien-
tific papers such studies enable a systematic analysis of the development of research topics as well as of in-
dividual authors and institutions, and of groups of co-authors. They can also be used to produce a ‘map’ of
current trends in research.

The numerous studies, employing the bibliometric approach to examine a variety of domains related to
governance and public policy, have already been comprehensively reviewed. For instance, in their recent
study, Chankseliani, Lovakov, and Pislyakov (2021) provide a large-scale bibliometric analysis of academic
publications from post-Soviet countries, showing that the region remains unevenly represented in global re-
search output and impact. The study also exposed the variety of challenges that researchers from this region
are facing, including those related to maintaining long-lasting research collaborations that cross the borders
of particular countries and/or regions. Donthu et al. (2021) and Aria and Cuccurullo (2017), in turn, provided
methodological frameworks that have since guided numerous bibliometric investigations in management and
policy studies.

Tools such as VOSviewer and Bibliometrix (Aria & Cuccurullo, 2017) have proven especially effective
in uncovering structural patterns, including keyword co-occurrence networks, co-authorship clusters, and
citation mapping. Recent analyses using these tools have addressed themes like fiscal decentralization, public
sector performance, and good governance, often revealing that research is concentrated in wealthier coun-
tries, thereby marginalizing developing and transitional states (Benito & Bastida, 2009). Ropret and Aristov-
nik (2019) use bibliometric analysis to evaluate academic literature on public sector reform from the post-
New Public Management perspective, with particular attention to Central and Eastern European contexts.

Journals such as Sustainability, Health Policy and Planning, and the Journal of Cleaner Production have
featured several bibliometric studies examining the interplay between public expenditure, policy design, and
institutional effectiveness — frequently with an emphasis on health systems, environmental policy, and fi-
nancial governance (Barasa et al., 2017; Ni et al., 2017). These studies contribute to our understanding of
public finance mechanisms but often treat efficiency and budgeting practices in isolation or within narrowly
defined sectors.

Although there is a wealth of literature on topics like government efficiency and public expenditure
management, a bibliometric study that looks at these topics from a cross-sectional perspective is still lacking.
The existing bibliometric studies deal mainly with highly active countries and therefore lack the experience
of transitional and developing countries with their specific administrative legacies and current governance
challenges (Gel’man, 2022; de Vries & Nemec, 2025).

Our search in the Web of Science Core Collection (2010-2025) by author, source and topic showed that
1,522 articles were written on the topics of efficiency of government through expenditure management, but
no study could be used as a basis for a bibliometric study of these topics. Countries of the transitional world,
including Kazakhstan, are underrepresented in terms of the production of scholarly research on governance
topics as well as in terms of the focus of such research as case studies.

Our research will fill the mentioned gap by means of a focused bibliometric study applying co-
authorship mapping, keyword co-occurrence and bibliographic coupling to visualise the current ‘intellectual
structure’ of relevant articles, to draw maps of collaborative networks of co-authors, and to identify current
themes which can be used to improve government efficiency through better expenditure management. Study-
ing the efficiency of government and the ways of managing public expenditure in newly independent coun-
tries, including Kazakhstan and other post-Soviet states, is of particular relevance. In the global bibliometric
research on governance, these countries so far have been underrepresented. The study thus complements the
existing field of research on governance and points out regional gaps and future research needs for compara-
tive public administration.

Materials and Methods
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This study adopts a structured bibliometric approach using data sourced from the Web of Science Core
Collection (WoS), a comprehensive and multidisciplinary academic citation database. To identify relevant
literature, a Boolean query was developed to target keywords associated with government efficiency, fiscal
management, and public expenditure. The query was applied to titles, abstracts, and author keywords to cap-
ture a broad and representative dataset.

Figure 1 shows the Boolean string used: TS=(government efficiency* OR public sector efficiency* OR
fiscal efficiency* OR bureaucratic efficiency®* OR public administration efficiency*) AND TS=(government
expenditure* OR public spending OR public finance OR budget* OR fiscal policy* OR resource allocation
OR expenditure management) AND TS=(public management OR public governance OR fiscal management
OR performance-based budgeting OR transparency OR accountability OR new public management OR re-
sults-based management) AND TS=(government efficiency* OR public sector efficiency*)

Data Source
Web of Science Core Collection

A 4

Boolean Query
TS=(government efficiency* OR public sector efficiency*
OR fiscal efficiency” OR bureaucratic efficiency* OR pubiic
administration efficiency*) AND TS =(government expenditure*
OR public spending OR public finance OR budget* OR
fiscal policy* OR resource allocation OR expenditure
management)-AND TS=(public management OR fiscal
govemance OR fiscal management OR performance-based
budgeting OR transparency OR accountability OR new
L public management OR resuits-based management) AND

h 4

Dataset
1.522 Documents (2010—2025)

\ 4

Data Processing
Exporting Metadata in BibTeX Format
Correcting Inconsistenccies

~

A 4

Analysis
Network Visualization
Bibliographic Coupling
Examination of Publication Sources A

Figure 1. Visual diagram of the methodology process

In the case of narrowing the topic either by language or by very specific search queries, the number of
articles shrank to 100-150; therefore, work on a broader topic was continued. A total of 1,522 peer-reviewed
publications from 2010 to 2025 were identified. These were retrieved from major WoS indices, including
SSCI, A&HCI, ESCI, and SCI-Expanded. The dataset was manually cleaned to remove duplicates and irrel-
evant entries. The metadata — comprising titles, abstracts, author affiliations, keywords, citations, SDG clas-
sifications, and journal sources — was exported in BibTeX format. Inconsistencies in author names and
keyword terminology were corrected prior to preprocessing to ensure data uniformity.

Prior to analysis, inconsistencies in author names, institutional affiliations, and keyword usage were re-
solved through normalization. Data processing and visualization were conducted using VOSviewer, which
enabled the mapping of keyword co-occurrence, citation networks, co-authorship structures, and bibliograph-
ic coupling. The investigation further examined publication sources, Web of Science subject classifications,
and indexing databases that significantly shaped the academic landscape of this research area. An analysis of
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existing research on the issue of efficiency of government and public management was carried out and
summed up in order to present to the reader a full review of the subject.

This methodology enabled the identification of dominant research themes, collaboration patterns, insti-
tutional productivity, and regional contributions. It also allowed for a critical examination of thematic con-
centration and gaps in global academic discourse, particularly with regard to underrepresented transitional
economies.

Findings

Figure 2 shows the Web of Science Core Collection of this research. Based on the Boolean query writ-
ten earlier, the database showed 1522 relevant articles. Further analysis was done based on this study’s da-
taset. Cleaning of the articles was done manually, and all of these articles are relevant for this research,
meaning that the Boolean query was written properly.

Marked List

bibliometric analysis

updated

1,522 results in Web of Science Core Collection AnalyzeResults: | | Citation Report

Refine results Export Refine Sort by
s [J 0/1,522 Remove Export v Relevance v < 1 of31 >

Search within list for.

01 Efficiency of public spending in education, health, and infrastructure: an international
Marked List results benchmarking exercise

(®) Web of Science Core Collection 1,522 Herrera, S; 1saka, H and Ouedraogo, A 29
25| JOURNAL OF APPLIED ECONOMICS ~ 28(2) References

Quick Filters
S, Enriched Cited References

[ B ReviewArticle 64

O © EartyAccess This paper gauges public spending efficiency on human capital f '3 P methods. Input-
8 inefficiency and outputinefficiency are scored 19 20 d allows

O & OpenAccess hi f efficiency across sectors. Devel itries show lower efficiency ... Show more +

[0 =, Enriched Cited References

Full Text at Publisher o+ Related records

Figure 2. Web of Science marked list

According to Figure 3, the dataset contains a minimal representation of other types of documents. Those
include:

- Review articles and early access materials, giving 6 % of the dataset;

- 2 % of the dataset represents books and book chapters;

- A few editorial materials, retracted publications, and discussion meetings;

The research field shows high-quality control through the low percentage of retracted publications.

The majority (92 %) of the materials are articles and proceedings papers, which proves the academic
advancement of the field, published by respected peer-reviewed journals. The prevalence of journal articles
maintains and ensures that the conducted bibliometric study is reliable, resulting in relevant co-occurrence,
co-authorship, and citation analyses.

Early Access, 28 Editorial Material, 6
2% 0%
Book Chapters, 27
204, Retracted Publication, 3
0% - .
Review Article, 64 0 Discussion, 2
4% 0%
Proceeding Paper, 260 Article, 1221 Meeting, 2
16% 76% 0%

Figure 3. Distribution of document types in the dataset
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The graph in Figure 4 tracks the number of publications. It has sharply increased — particularly from
2020 — as the efficient public sector has gained a lot of public interest during the global health crisis caused
by the COVID-19 pandemic. There is an increasing amount of research on good governance and efficient
public fiscal management and their reforms to deal with global challenges. Therefore, the topic is very rele-
vant for academics, for officials of governments and organizations that want to improve the quality of public
services world-wide.

153

46 56 52 58 563 ..

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Figure 4. The annual number of publications by year

Figures 5 and 6 outline the thematic focus for a number of Meso- and Micro-level topics. While the
Meso-level topics are grouped into broad themes (fiscal policy; public governance), the Micro-level topics
are organized around specific tools and policy mechanisms (performance-based budgeting, etc.). This dual-
layered analysis reveals the structural organization of knowledge within the field. The distinction between
meso- and micro-levels allows for a deeper understanding of how general themes are operationalized in ap-
plied research and policy frameworks.

1.156 Healthcare Policy S e 92
4.224 Design & Manufacturing W s s e 59
1.14 Nursing W 31
3.40 Forestry mmmmmmm 24
1.155 Medical Ethics mmmmmmmm 21
4.183 Transportation ms—— 17
4.187 Security Systems B 15
4.18 Power Systems & Electric Vehicles w9
3.2 Marine Biology wmmm 8

Figure 5. Most common meso-level citation topics

6.10.502 Data Envelopment Analysis S e 129
1.156.381 Maternal Health Equity S 81
4.224.599 Digital Construction I 57
6.10.22 Monetary Policy mmmmm 25

1.14.364 Healthcare Policy wwmmm 19

1.155.974 Health Technology Assessment w17
4.187.2766 Blockchain s 13
3.40.635 Ecosystem Services W 12
4.183.495 Urban Mobility wm 11

Figure 6. Most common micro-level citation topics

The author’s productivity chart (Figure 7) identifies key thought leaders in government efficiency
scholarship. Recognizing these individuals highlights intellectual leadership and may guide future collabora-
tion or literature reviews. Tracking the publication activity of prolific authors helps reveal where cutting-
edge research is being produced and by whom, potentially opening avenues for academic networking and
partnership building. The top five authors produced five or more publications throughout the years, showing
consistency and interest in the topic. Authors like Zhang S.J., Warner M.E., and others have 5 articles, mean-
ing that the subject matter is interesting for many authors around the globe. Regional and national diversity
indicates that there are a lot of paths to future collaborations.
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Figure 7. Most productive authors

Figure 8 reveals an uneven global distribution of research. Countries with advanced economies domi-
nate, reflecting disparities in academic infrastructure and funding. Transitional economies, including post-
Soviet states, are underrepresented, pointing to a critical knowledge gap. These disparities suggest the need
for more inclusive global research practices and may highlight the importance of investing in research capac-
ities in underrepresented regions. This graph shows once more that the countries with transitional economies
have limited representation not only in the research data but also in the research area.
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Figure 8. Number of publications by country/region

Institutions leading publication output are typically located in OECD countries (Figure 9). Their promi-
nence may suggest well-established research ecosystems and sustained policy interest in public sector re-
form. This figure also helps identify institutional partners for future collaborative work. The concentration of
research in certain institutions underscores the role of policy-oriented academic centers in shaping the dis-
course on governance and fiscal performance. However, we can see that the Ministry of Education and Sci-
ence of Ukraine has a leading position in the graph. The strong representation of Ukrainian institutions may
reflect Ukraine’s active integration into European research networks and its participation in international ac-
ademic collaborations. However, further investigation would be needed to explain this pattern more precise-

ly.

MINISTRY OF EDUCATION 50

AUTONOMOUS UNIVERSITY UKRAIN 40 LONDON SCHOOL OF THE WORLD BANK, 16
OF BARCELONA, 8 SCIENCE OF E, 44 30 HYGIENE TROPICAL

20 LONDON SCHOOL
@ ECONOMICS POLITICAL

TECHNICAL UNIVERSITY OF SCIENCE, 13

RENMIN UNIVERSITY OF HARVARD UNIVERSITY, 12
CHINA, 9 MATE] BEL UNIVERSITY, 9 STATE UNIVERSITY
SYSTEM OF FLORIDA, 12
MASARYK UNIVERSITY
INTERNATIONAL
BRNO, 9 MONETARY FUND. 9 PEKING UNIVERSITY, 10 MINIST HLTH, 10

Figure 9. Most productive institutional affiliations
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This graph (Figure 10) links scholarly output to global policy agendas, showing which SDGs—such as
quality education or strong institutions—are most associated with government efficiency research. It offers a
crosswalk between academic inquiry and international development priorities. Understanding these intersec-
tions helps identify the societal relevance of research and informs policy alignment with global goals like
Agenda 2030.
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Figure 10. Distribution of literature by the Sustainable Development Goals

As Figure 10 shows, the most important goal of the researchers is industry innovation and infrastruc-
ture, which aligns with the main idea of those researchers: government efficiency and public expenditure
management. Other SDGs are:

— Goal 13: Climate action, because researchers are worried about the government not spending enough
money on the future and sustainability (ESG).

— Goal 8: Decent work and economic growth, which aligns with the main goal and general research
topic.

— Goal 10: Reduced inequality, which highlights the interconnection between government efficiency
and the socioeconomic status of the people.

These results suggest the literature strongly aligns with climate action, decent work, economics, and re-
duced inequality. Yet, there is a growing interest in decent work and economic growth, partnership for the
goals, affordable and clean energy, within the context of government efficiency.

Subject classifications show strong interdisciplinary engagement, especially across economics, public
administration, and environmental sciences. This highlights the field’s complexity and its embeddedness
within broader academic debates on governance. Top Web of Science categories include: business finance,
management, health policy services, and environmental studies. The diversity of categories indicates that the
research on government efficiency transcends disciplinary boundaries, reinforcing its multidimensional na-
ture (Figure 11).

Economics

Public Administration

Environmental Sciences

Management

Business Finance

Environmental Studies

Health Policy Services

Business

Public Environmental Occupational Health
Political Science

Figure 11. Most popular Web of Science subject categories
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Figure 12 confirms the indexing quality and visibility of the analyzed literature. Most of the articles —
1,211 out of 1,522, or 79.56 % — are included in high-ranking indices such as the Social Sciences Citation
Index (SSCI) or Science Citation Index Expanded (SCI-Expanded), which strengthens the credibility and
academic reach of the sources, meaning that the topic is usually studied through the lenses of political sci-
ence, economics, and area studies. The Emerging Sources Citation Index (ESCI) contains 300 articles, which
indicates that new scholarship has not yet entered citation indexes.

SSCI, 754
SCI-Expanded, 457

ESCI, 300 CPCI-SSH, 180
St CPCI-S, 109
BKCI-SSH, 23 BKCI-S, 11 A&HCL 9

Figure 12. Distribution of publications by the Web of Science index

Other indexes included are:

- Conference Proceedings Citation Index — Social Science & Humanities (CPCI-SSH) — 180 articles,
indicating academic engagement through conferences.

- Conference Proceedings Citation Index — Science (CPSI-S) — 109 articles, highlighting science-
focused conferences.

- Book Citation Index — Social Science & Humanities (BKCI-SSH) — 23 articles, etc.

Researchers and policymakers can rely on these indexed publications for evidence-based insights, en-
suring the legitimacy of findings presented in this study.

The keyword co-occurrence network graph reveals dominant thematic clusters, such as fiscal decentral-
ization, transparency, performance management, and accountability. The most important terms are: efficien-
cy, management, performance, and governance, which serve as the basis that links other thematic keywords.
These clusters provide a visual representation of how the field is intellectually structured and what concepts
are most interconnected. Identifying these patterns enables researchers to detect emerging trends and shifts in

focus within the broader discourse on public expenditure and governance (Figure 13).
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Figure 13. Keyword co-occurrence network (keywords >10 occurrences, N=162)

Figure 14 maps global academic cooperation. It shows clear clustering around countries with strong re-
search funding and English-language publication traditions. Notably, limited co-authorship links with devel-
oping or transitional countries point to potential barriers in international collaboration. Enhancing such col-
laboration could lead to richer, more diverse perspectives in the study of public management.
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Figure 14. International Co-authorship Network by Countries/Region

As shown in Figure 14, the People's Republic of China is the main contributor to the topic, along with
England, the United States, and the Netherlands. Also, by looking at this co-authorship graph, we can ob-
serve clustering by regions, geopolitics, and historical backgrounds of the countries.

Cluster 1 (light blue) includes 23 countries: Austria, Denmark, England, the USA, Kenya, etc. This
cluster may reflect stronger participation in English-language academic publishing and established interna-
tional research networks. Another thing is that people from these countries mostly developed or are in the
process of creating, showcasing the correlation between co-authorship and socioeconomic status.

Cluster 2 (green) includes 20 countries: Australia, Indonesia, the People's Republic of China, the Phil-
ippines, Singapore, etc. The thing that these countries have in common is their geopolitical positions: most of
them are located in the Indo-Pacific region.

Clusters 3 (red) and 4 (mustard color) have 15 and 12 countries, respectively. The same as before, these
clusters are formed based on the common language and geopolitical position. In the first case, most of the
countries are Eastern European and Balkan, which confirms the fact about geopolitics. On the other hand,
Cluster 4 consists of Spanish-speaking countries, which have language and history in common.

The smallest clusters are clusters 5 (purple) and 6 (light yellow), both having 8 countries. We can as-
sume that they formed clusters based on the economic relationships that they have. Also, one notable thing is
that they form their own clusters within the cluster: Russia-United Arab Emirates, Egypt-Jordan-Tunisia,
Turkey-Cyprus, Algeria-Zimbabwe.

Discussion

The findings of this bibliometric analysis provide valuable insights into how government efficiency and
public expenditure management have evolved as academic research domains. The substantial increase in
publication volume after 2020 demonstrates the field’s responsiveness to global events, especially the
COVID-19 pandemic, which intensified scrutiny on public sector performance and fiscal resilience.

A key observation is the concentration of research outputs in high-income OECD countries, particularly
the United States, China, the United Kingdom, and European Union member states. Results reveal an imbal-
anced global research landscape. Most studies on government efficiency are produced by institutions in ad-
vanced economies with stronger research infrastructure, while transitional and post-Soviet economies remain
underrepresented. This imbalance limits the diversity of perspectives in the literature and may reduce the
applicability of findings to countries with different administrative and fiscal systems.

The leading authors and institutions as well as the pattern of cross-country co-authorship are mostly
embedded in already established research networks worldwide. Increased scholarly production can be fos-
tered by inter-disciplinary collaboration of researchers from all regions of the world, especially from the
Global South as well as from transitional contexts that are currently not part of these networks.

The main fields of study which are analyzed in the efficiency research of governments are depicted in a
keyword co-occurrence network. They refer to the topics of performance-oriented budgeting, transparency,
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accountability and to governance issues. These fields of study are congruent with SDG 8, SDG 9, SDG 10
and SDG 13 of the Sustainable Development Goals. Some of the most frequently used keywords are thus
associated with sustainability, equity and economic growth. Therefore a more efficient government is not
only a matter of administration. It also plays a decisive role for a sustainable development in an inclusive
sense (SDG).

Conclusion

This study presents a comprehensive bibliometric analysis of studies on government performance met-
rics, government efficiency and public expenditure management published between 2010 and 2025. The
findings from this study identify trends in the current body of knowledge on the subject, highlight disparities
between developed countries and transitional economies, identify the dominant themes in the current litera-
ture and present the study’s findings and the state of knowledge and gaps in the literature that currently exist.
With the increase in global challenges and a rising interest in measuring the performance of governments,
international research on this subject matter is increasing exponentially.

The study finds that the developed countries are leaders in the field while transitional economies are
underrepresented in the published work. There is great potential in enhancing research capacity, in establish-
ing international partnerships, and in stimulating studies focusing on specific regions. Such studies could be
valuable for public administration and for fiscal policy.

This study is a foundation for future comparative studies in public administration as well as fiscal poli-
cy studies. Furthermore, this study suggests future potential research topics such as under-represented re-
gions and topics in the bibliometric map. The study also aims to establish a more equitable and globally rep-
resentative research community.
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YkiMeTTik THIMALTIK TeH MeMJIEKeTTIK HIBIFBICTAPABI 0aCKApPy KapTachl:
ondamoMeTpuaIbIK Tanaay (2010-2025)
Kakebuibikos AL 27, Amarox ®.2
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2 Bupeunus Jlocmacmoix ynusepcumemi, Puumono, AKIII
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AHnoamna

by 3eprrey Web of Science Core Collection manekcinae 2010-2025 xpuigap apanbiFbIHAAFB pelleH-
3usTaHFaH 1522 xapusuTaHBIMAApAbl KAMTUTBIH MEMJIEKETTIK THIMIIUTIK JKOHE MEMJIEKETTIK IIBIFBICTapIbl
Oackapy keHiHIeri >xahaHIBIK aKaJeMUSUIBIK 3epTTEyJepAiH OUOIMOMETPHSIBIK TaldayblH YCHIHAIBI.
VOSviewer OargapiaManblK KacaKTaMachlH MMalijaiaHa OTHIPHII, 3ePTTey OiplIeCKEH aBTOPIIBIK JKeILIepai,
TolieKce3 YriaepiH, KT ce3Aepdi OpTaK MaiJaiany bl JKoHe OHOMHOTpadusIIbIK OaiIaHbICTaApABI Talaay
apKBUIBI CallaHbIH WHTEUICKTYal bl KYPBUIBIMBIH KepceTedi. 3epTTey HoTwkenepi Oackapy, (uckamgbik
casicaT KOHEe MEMJICKETTIK CEKTOPJBIH THIMALIIT cajajapblHAaFbl alKbIH 3€pTTEy KiacTepiepiH aHbIKTayFa
MYMKIHIIK Oepeni; Oy camamapna 2020 >xpuigaH Oactarn KapUsUTaHBIMIBIK OEICeHIUTIKTIH alTapibIKTan
ecyi Oaiikamapl, Oyn COVID-19 mnangemuschlHaH KeHiH THiMIOi 0Oackapy MoceleciHe JercH
KBI3BIFYIIBUIBIKTBIH, apTKAaHBIH KepceTedi. Taijgay OapbIChIHIA JKETEKIIl FalbIMaap, ipi MEKeMellep MEH
HETi3ri aliMaKTap aTam eTLIreH, COHBIMEH KaTap OTIeNl YKOHOMHKAIApFa KAThICTHI 3epTTEyNepIeri eneyi
ONIKBUTBIKTap aWKpIHAANABL. by 3eprrey yKiMeT THIMALIITiHIH jkahaHIOBIK IeHreiiie Kamaid 3epTTeNeTiHi
Typaslbl KYHeni JepekTepre Heri3[eNreH TYCiHIK Oepy apKpUibl 9aeOuerti mambitanel. On Tangayra a3
YCHIHBUIFaH aliMakTap[pl KOCY JKoHEe Oojamak 3epTTeyliepliH OarbITTapblH Oenrijey apKbuibl Oap
OJIKBUTBIKTBI JKOSIABL. AJIBIHFaH 3€pPTTEY HOTIKEIEpI MEMIIEKETTIK CEKTOPIBIH THIMAUIITIH apTTHIPYAbI
KapacThIPAThIH FAJIbIMJIAP, casicaTKepIiep JKaHE MEKeMeJiep YIIH ipreiii Heri3 0oJaibl.

Kinm ce30ep: MEMJICKETTIK THIMIUIK, MEMIIEKETTIK IIBIFBICTAp, OMOJIMOMETPHUSUIBIK —Tayijaay,
MEMJIEKETTIK CEKTOP/IBI OacKapy, MEMIIEKETTIK CEKTOP/IBIH THIMILIIT, (PUCKAIIBIK OacKapy.

KaprupoBanue 3¢ ¢pexruBnoctu llpaBurtenbcrBa U ynpapJieHUs: FOCyIapCTBeHHBIMHU
pacxogamu: OubauomMerpuyeckuii anaaus (2010-2025)
Kakcebuibikos AL 27, Amarox ®.2

! Ynusepcumem KUMDII, Anmamei, Kazaxcman,
2 YVuusepcumem Coopyaxcecmea Bupeunuu, Puumono, CLIIA

! Ahadbek. Zhaksylykov@kimep.kz (asmop-koppecnonoenm)

Annomauusn

B nanHOM HcClieOBaHUM MPEACTAaBICH OMOIMOMETPUYECKUI aHAIN3 TII00AIBHBIX aKaJIeMUYECKHX UC-
ClleZIoBaHUH 10 3(P(PEKTHBHOCTH MPABUTENHCTBA M YIPABICHUIO TOCYIAPCTBEHHBIMU PAcXOJaMH, OXBaTbl-
Batonmid 1522 peniensupyemble myonukanym ¢ 2010 o 2025 rox, naaekcupyemsie B Web of Science Core
Collection. Mcmonb3ys mporpammHoe obecrnieueHre VOSviewer, UCCIEIOBaHUE OTOOPAXKACT MHTEIUICKTY-
AIBHYIO CTPYKTYpPY OOJIACTH MOCPECTBOM aHaIN3a CeTel COaBTOPCTBA, MOJIETICH ITUTHPOBAHHMS, COBMECTHO-
'O MCIIOJIb30BaHUS KIIFOUEBBIX CIIOB U OMOIHorpaduyeckoii CBs3H.
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Ahadbek Zhaksylykov, Francis Amagoh

[Tomy4eHHBIC Pe3yabTATHI MO3BOJIIOT BBIICTUTH OTJICIBHEBIC HCCICIOBATEILCKUE KIIACTEPHI B OOJIACTH
ympaBieHus, (pUCKaTbHOW TMOMUTHKN U 3(P(GEKTUBHOCTH TOCYJAPCTBEHHOTO CEKTOpa C 3aMETHBIM POCTOM
myOMMKaIMOHHONW akTUBHOCTH mocie 2020 rofa, 9YTo OTpaXkaeT MOBBIIICHHBI MHTEpeC K 3¢ (EeKTHBHOMY
ynpasneHuo nocie nanaemun COVID-19. Ananu3 mokaspiBaeT TMIaBHBIX YUCHBIX, OCHOBHBIC HHCTHTYTHI U
OOJIBITINE PETHOHBI. AHATN3 TaK)Ke BBIABIIICT OOJIBITNE TTPOOEITBI B HCCISAOBAHMAX ISl CTPAH C TIEPEXOTHOM
3KOHOMUKOM.

JanHoe wncciemoBaHuEe pa3BUBACT JUTEPATypy, Npeaiaras CHCTEMAaTU3UPOBAHHOE W OCHOBaHHOE Ha
JAHHBIX TIOHUMaHHUE TOTO, KaK 3((EKTUBHOCTH MPABUTENBCTBA M3y4aeTcsl BO BceM Mupe. OHO ycTpaHseT
CYIIECTBYIONIUI Tpo0en, BKITI0Yasi B aHAIM3 MeHee TpeACTaBIIeHHbIE PETHOHBI M HamMedasi HallpaBleHus 0y-
Oynmx rccnenoBanuil. [lomydeHHbIe pe3yabTaThl CIIy’KaT OCHOBOTIOJNArAIoIe 0a30i sl yaeHBIX, TIOTUTH-
KOB M YUPEKACHUH, CTPEMSIIIXCS MOBBICUTH 3 (PEKTUBHOCTh TOCYIaPCTBEHHOTO CEKTOpa Ha OCHOBE (hax-
TUYECKUX JaHHBIX.

Knroueeswvie cnosa: >pPpexTHBHOCTS MPAaBUTENHCTBA, TOCYAaPCTBEHHBIE PACXO/IbI, OMOIHOMETPUIECKHIA
aHaJM3, YIpaBIeHUE TOCYAAPCTBEHHBIM CEKTOPOM, 3(P(PEeKTUBHOCTh TOCYAAPCTBEHHOTO CEKTOpa, (PHCKab-
HOE YIIpaBJICHHUE.
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