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ON IMPROVING THE EFFICIENCY
OF PUBLIC ADMINISTRATION
OF TERRITORIAL DEVELOPMENT

The complexity and ambition of the tasks facing
the Russian Federation, and the severity of the socio-
economic problems that its territories are encountering,
lend urgency to the question of how effective public
administration is in developing socio-economic systems
at various levels. This question occupies a central place
in the work of Russian economists. A number of their
recent studies are presented in the current issue of the
journal.

For instance, noting the importance of the potential
of the Arctic territories for achieving Russia's strategic
objectives, E.A. Kuklina and D.D. Ulzetueva advance the
methodology for modeling the development of a macro-
region using modern data analysis techniques. The
model they propose can be used by public authorities in
drafting strategies for the sustainable development of
the Arctic territories, in planning infrastructure projects,
and in making managerial decisions — all of which will
undoubtedly help to improve the effectiveness of public
administration.

The ongoing sanctions pressure, the slowing economic
growth of the territories, the declining investment
activity of enterprises, and the high key interest rate,
among other factors, only heighten the need to use the

For citation:  UskovaT.V.(2026). Onimproving the efficiency of public administration of territorial development.
Problems of Territory’s Development, 30(3), 7-9. DOI: 10.15838/ptd.2026.3.143.1
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available resources of the territories effectively.
At the same time, the constituent entities of
the Russian Federation are obliged to meet the
state's social commitments in full and to ensure
that national goals are achieved. The principal
source for performing the functions entrusted
to public authorities is the budget. The article
by T.V. Uskova and E.D. Kopytova identifies the
specific features of the formation and execution
of the regional budget of the Vologda Region,
provides a comprehensive assessment of the
new budget cycle, and compares its parameters
with the previous planning period.

A.G. Karimov and P.A. Ivanov investigate the
patterns and distinctive features of household
financial behavior amid epidemiological and
sanctions-related restrictions. Drawing on the
results of sociological surveys in the Republic of
Bashkortostan, the article identifies the factors
influencing the dynamics of the population's
financial behavior, analyzes the instruments
for channeling household finances as an
investment resource for ensuring the socio-
economic development of the regions, and
proposes a set of measures aimed at improving
the population's financial literacy and the
investment potential of households.

The study by R.K. Polyakov addresses the
problem of the spatial analysis of clusters
from the standpoint of the theory of the self-
organization of complex adaptive systems. The
author develops and tests a methodology for
identifying and assessing the spatial patterns
of self-organization, using the example of
the shipbuilding and ship repair industry of
the Kaliningrad Region. He establishes that
the concentration of enterprises gravitates
toward key infrastructure and manifests
itself on specific spatial scales, i.e., radii. He
concludes that agglomeration effects are
present, and that conditions for synergistic
interaction exist.

The work by VI Belov draws on the
territorial approach, the method of groupings,

8 PROBLEMS OF TERRITORY'S DEVELOPMENT
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and correlation and regression analysis to
demonstrate the influence of electricity
consumption on regional economic growth.
The author concludes that the use of electricity
acts as a driver of economic growth and offers
practical recommendations to the regional
public authorities on how to adjust their tariff
policy.

K.E. Kosygina and N.N. Mikhalko assess the
resilience of the cultural sphere of the subjects
of the Northwestern Federal District to crises.
In the course of their study, they develop a
methodology for the quantitative assessment
of the resilience of the regions' cultural sphere
and confirm that public cultural institutions
can adapt to challenges and threats in much
the same way as commercial organizations and
regional and national economies. The findings
may prove useful forimproving the mechanisms
for managing the cultural sphere at both the
regional and the federal levels.

One of the Russian Federation's most
important state objectives is to raise the
population's life expectancy. Given the
regions' limited financial resources, it
becomes critically important to assess how
efficiently the available regional resources
are being transformed in pursuit of this
objective. M.N. Makarova carries out such an
assessment. She establishes that long-term
growth in life expectancy is determined by
the volume of available resources, the level of
technological development, and the quality of
governance. She concludes that a differentiated
demographic policy is necessary.

The state of and trends in the development
of the economy of Northwest Russia in March
2026 are presented in the section "Monitoring
of Changes: Key Trends", prepared by
M.A. Sidorov and E.V. Lukin.

We hope that the work of the scholars
will find practical application and will
help to improve the effectiveness of public
administration.
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MODELING THE DEVELOPMENT OF THE ARCTIC MACRO-REGION

EVGENIYA A. KUKLINA

North-West Institute of Management, Russian Presidential Academy of National Economy and
Public Administration

Institute for Regional Economic Studies, Russian Academy of Sciences

Saint Petersburg, Russian Federation

e-mail: kuklina-ea@ranepa.ru

ORCID: 0000-0003-0457-2658; ResearcherlD: ABJ-0748-2022

DARIMA D. ULZETUEVA
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e-mail: ulzetueva-dd@ranepa.ru
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The relevance of the research topic is determined by the importance and role of the Arctic potential
for solving Russia’s strategic tasks in modern conditions of challenges and threats, as well as the
possibilities of modeling in forming a qualitative basis for managerial decision-making to improve the
effectiveness of public administration. Fundamentally new infrastructure and production solutions are
being implemented in the Arctic macro-region, which can be scaled in the future, which determines the
importance of modeling the development of the Arctic zone of the Russian Federation based on modern
data analysis methods. When modeling the development of the Arctic macro-region, it is necessary to
take into account such features as the limited and fragmented information collected, as well as the
complexity of integrating heterogeneous data (economic, social, environmental, etc.). In this regard, the
implementation of a set of modeling tasks based on modern data analysis methods requires various
approaches (econometric modeling, cognitive technologies, machine learning, and big data analysis

For citation: Kuklina E.A., Ulzetueva D.D. (2026). Modeling the development of the Arctic macro-region.
Problems of Territory’s Development, 30(3), 10-29. DOI: 10.15838/ptd.2026. 3.143.2

10 PROBLEMS OF TERRITORY'S DEVELOPMENT + VOLUME 30 + ISSUE3 -+ 2026


mailto:kuklina-ea@ranepa.ru
https://orcid.org/0000-0003-0457-2658
http://ABJ-0748-2022
file:///D:/1_%d1%80%d0%b0%d0%b1%d0%be%d1%87%d0%b0%d1%8f/2026/%d0%96%d1%83%d1%80%d0%bd%d0%b0%d0%bb_%d0%9f%d0%a0%d0%a2/%d0%9f%d0%a0%d0%a2-30-3/%d1%81%d1%82%d0%b0%d1%82%d1%8c%d0%b8/ 
http://0000-0003-2216-835X
https://www.webofscience.com/wos/author/record/A-9644-2018

| Kuklina E.A., Ulzetueva D.D. Modeling the Development of the Arctic Macro-Region

methods) that allow analyzing complex socio-economic, environmental, and infrastructural processes.
The combination of various methodological approaches makes it possible to ensure the accuracy of the
model, which can be used in developing strategies for the sustainable development of Arctic territories,
planning infrastructure projects and making management decisions. The aim of the study is to explore
the possibilities of modeling the development of the Arctic macro-region using modern data analysis
methods. The aim defined the objectives of the study: to analyze the results of research in this subject
area; to consider the clustering method (cluster analysis) as one of the effective methods of substantiating
management decisions on the implementation of the Development Strategy of the Arctic zone of the
Russian Federation; to identify promising areas of future research. The work used a systematic approach,
logical analysis, synthesis, open source content analysis, regression analysis, and cluster analysis.
The information base was compiled by Rosstat data on the Arctic regions for the period 2015-2023. As a
result of the study, the expediency of using the hierarchical clustering procedure implemented using the
JASP data analysis program is substantiated. During the cluster analysis, all the Arctic regions of Russia
were grouped into two clusters based on the proximity of specific GRP values, which allows for subsequent
regression analysis within each cluster to obtain more accurate results. As a promising area of research,
the use of synthetic control methodology is proposed, which makes it possible to create an alternative
scenario for the development of a macro-region for comparison with real development and assessment
of the economic effect of implementing a set of strategic decisions of the state. The scientific novelty of the
study is to improve the approach to modeling the development of the Arctic macro-region using predictive
(predictive) analytics methods such as regression analysis, time series method, clustering. The practical
significance of the results is determined by the possibility of their application by public authorities and
management to develop forecasts for the development of the Arctic zone.

Regional development, Arctic macro-region, modeling, forecast, econometric model, data, predictive
analytics, cluster analysis.
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Introduction

The goals, objectives and priorities of
the development of the Russian Arctic zone
are set out in such strategic documents as
Presidential Decree 645, dated October 26,
2020 “On the Strategy for the Development
of the Arctic Zone of the Russian Federation
and Ensuring National Security for the
Period up to 2035”, “Fundamentals of State
Policy in the Arctic until 2035” (approved by
Presidential Decree 164, dated March 5, 2020),
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RF Government Resolution 3014-r, dated
October 27, 2025 on long-term plans for the
integrated socio-economic development of
the Arctic zone’s anchor settlements for the
period up to 2035, the Strategy of the State
National Policy of Russia for the period up
to 2036 (RF Government Resolution 4147-r,
dated December 29, 2025). According to these
documents, one of the strategic priorities of
the Russian Federation is the development
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of the economic potential of the Arctic zone
of the Russian Federation (hereinafter -
AZRF) for the purpose of balanced regional
development, which is a rather difficult task:
the Arctic macro-region as a space for economic
activity has specific features of natural (harsh
climate, remoteness from the center) and
socio-economic (low population density,
insufficient level of development of transport
and social infrastructure, uneven industrial
and economic development of individual
territories) character. It is worth noting the
high resource intensity of economic activity in
the Arctic, as well as the stable geographical,
historical and economic connection with the
Northern Sea Route, which is currently the
dominant development of the Arctic macro-
region.

The specifics of economic activity shape
the peculiarities of Arctic projects: difficult
conditions for carrying out production activi-
ties; the use of a public-private partnership
mechanism involving debt financing; the fra-
gility of the Arctic ecosystem and its extreme
vulnerability (Kuklina, 2025). The fragility and
vulnerability of the Arctic ecosystem make it
critically important to ensure the environ-
mental safety of economic activity (Greaves,
2016).

One of the key factors in the regional
development of the northern regions is
the differentiation of the socio-economic
environment (Skufina et al., 2018). The analysis
of ongoing processes and the determination of
the prospects for the development of the Arctic
macro-region shape the choice of public policy
instruments (Arctic Space ..., 2016; Schach,
Madlener, 2018). But development here is
always “a compromise between the need, on the
one hand, to ensure environmental protection
and adaptation to the effects of climate change,
and, on the other hand, the need to develop
economic activity” (Heininen, 2020).

12 PROBLEMS OF TERRITORY'S DEVELOPMENT
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Russia’s modern Arctic policy is focused
on creating conditions and frameworks for
launching innovative projects as the basis for
solving all other development tasksin the Russian
Arctic. Fundamentally new infrastructure
and production solutions are currently being
implemented in the Arctic macro-region, which
can be further scaled both in the subarctic
regions and throughout the country as a whole.
This determines the importance of modeling
the development of the Russian Arctic based
on modern data analysis methods. The use
of models will make it possible to form the
most reliable and qualitative basis for making
managerial decisions in order to increase the
effectiveness of public administration and
strategizing. Modeling GRP and GDP makes it
possible to identify the factors that need to be
optimized first, as this can become a decisive
lever for accelerating the economic growth of
regions and the country as a whole.

The aim of this study is to explore the
possibilities of modeling the development of the
Arctic macro-region using modern data analysis
methods. The aim defined the objectives of
the study: to analyze the research results in
this subject area; to consider the clustering
method (cluster analysis) as one of the effective
ways to justify management decisions on the
implementation of the Development Strategy
of the Russian Arctic; to identify promising
areas for future research.

Methodological approaches and research
methods

The theoretical and methodological basis of
the research is the works of Russian and foreign
scientists devoted to the AZRF development in
terms of analysis, forecasting, and modeling. A
systematic approach, logical analysis, synthesis,
open-source content analysis, regression
analysis, and cluster analysis were used as the
methodological basis of the study.
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We propose a comprehensive use of
predictive analytics methods, including two
consecutive stages, to improve the accuracy
of estimates for making managerial decisions
regarding the development of the Russian
Arctic: at the first stage, a hierarchical
clustering procedure is performed (for example,
using the JASP2 data analysis program);
at the second stage, regression analysis is
performed within each selected cluster using
an integrated autoregression model based on
the moving average method for analyzing and
predicting ARIMA (0,1,0) time series with Drift
in Python 3.

Extent of elaboration of the problem

The key mechanism for achieving strategic
interests and ensuring national security in the
AZRF is the supporting development zones
(hereinafter referred to as the SDZ), which
develop asintegral projects,including transport,
industrial and social projects. If we consider
the SDZ in the context of the implementation
of resource projects (The Economy of...,
2020), which seems logical, given the powerful
natural resource potential of the macro-region
and the importance of its development for
solving strategic tasks of the state, then seven
development zones can be identified within
the borders of the AZRF (Kola, Arkhangelsk,
Taimyr-Turukhansk, Yamal-Nenets, Chukotka,
North-Yakut, Nenets), which differ both in
quantitative (territory, population, etc.) and
qualitative (economic potential, level of socio-
economic development, GRP, etc.) metrics.

The evolution of the normative economic
and spatial image of the SDZ is presented in
detail in a study by specialists from the Institute
for Socio-Economic & Energy Problems of the
Komi Science Research Centre of the Ural Branch
of the Russian Academy of Sciences (Dmitrieva,
Buryi, 2019). To analyze the activities of
economic entities and develop development
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forecasts in the territory of the Russian Arctic,
reference, basic and industrial settlements are
distinguished, differing in the composition of
economic entities and the population (Fauzer
et al., 2019). The basic taxonomic unit of the
SDZ is supporting settlements (hereinafter
referred to as SS), which perform several
functions: strategic, including ensuring security;
administrative and managerial; scientific and
research; ensuring accessibility to residents
of all types of infrastructure; hosting unique
enterprises; cultural development (Maracha,
Krasnikova, 2024).

Thus, an object of modeling for the
development of forecasts and strategies of socio-
economic development can be as follows (listed
in order of increasing their area as a geometric
characteristic): SS; SDZ; Arctic region (subject
of the Russian Federation); a group of regions
identified by any criteria; the Russian Arctic as
a whole.

We consider it necessary to note the
achieved and promising significant research
results in this subject area.

For instance, the work (Zemskov et al.,
2022) carried out an assessment of the
economic contribution of the Russian Arctic
to the overall economic development of the
country and constructed a linear model of the
dependence of GDP on development indicators
based on regression analysis. The advantage of
this study, in our opinion, is the adjustment of
estimated indicators (development indicators)
using a correction factor calculated based on
the number of administrative-territorial units
belonging to the AZRF.

The article (Smirennikova et al., 2019) uses
two opposite approaches: 1) individualization of
scenarios for the socio-economic development
of the AZRF territories; 2) development of
generalized models that take into account the
fundamental similarities of the AZRF subjects.
We group all Arctic regions into three groups,
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propose three indicators for the development of
Arctic socio-ecological and economic systems,
and build regression models. As an advantage
of the results obtained, we consider it necessary
to note the fact that the authors have grouped
the regions according to the appropriate
criteria, i.e. their aggregation. Thus, further,
for the purposes of analysis and forecasting,
it is possible to operate not with local data for
individual regions, but on their totality.

The paper (Kikkas, 2015) presents a model
of six econometric equations for analyzing
the sustainable development of the Chukotka
Autonomous Areal. To model the development
of a sustainable type, the author’s version
of the content of the category “sustainable
development of the region’s space” is proposed
as a controlled process of development of three
spheres of human activity (production, society,
environmental management). The author
defines indicators of sustainable development
in the context of three areas: industrial
development, social development, and the state
of environmental management. The main idea
of the author was to form a set of indicators
reflecting the sustainability of development in
each of the analyzed areas. On the one hand,
the proposed approach is intuitive and quite
easy to implement in practice for assessment
and analysis, but on the other hand, it does
not allow building a comprehensive model that
takes into account all these areas as a whole,
as a system consisting of three subsystems
(economic, social and environmental)’.. The
author concludes that the methodological
principles of building the model and the results
of its solution can be successfully used in the
future when developing a strategy for the
sustainable development of a municipality,
a separate Arctic region, or the totality of all

1 As an ADL model.
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Arctic regions of the Russian Federation. It
seems to us that this conclusion is not correct
due to the fact that all regions are different,
they differ in their metrics, and there cannot
be a universal model applicable to all equally,
especially to the AZRF as a whole.

The study (Didenko, Skripnyuk, 2014)
presents an approach to modeling the
sustainable socio-economic development
of the AZRF regions using a system of
econometric equations, formulates the
concept of regional typologization of the
Arctic territories, and substantiates a model of
growth and development of the Arctic regions,
taking into account the type of territory. Thus,
the proposed models take into account the
specifics of the research object — a region of
a certain type, which allows for more accurate
results.

In the paper (Antipov, 2019), an innovation
economy model for the Yamal-Nenets
Autonomous Area was built on the basis of the
ADL model, based on the results of previous
research (Didenko, Kunze, 2014; Romashkina
et al., 2017). The developed model represents
a system of econometric equations reflecting
a set of key indicators that make it possible to
create an innovative economy, as well as factors
that have a significant impact on achieving this
goal. The strengths of the performed study
include a fairly representative set of factors,
including five endogenous and eight exogenous
factors.

In continuation of research in this subject
area, the same author built a model based on
neural networks for three areas of the Murmansk
Region (Antipov, 2022). The advantage of this
modeling approach is due to the ability to
quickly build a model with any given number
of hidden layers and input variables. The model

2 In this context, it is worth noting that this problem was discussed earlier in the article “Comparison of regional
sustainability assessments using indicator systems: is it feasible or not?” (Zeijl-Rozema et al., 2011), but no clear answer
has been received; we adhere to the view that the answer to this question, most likely, it is negative.
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is capable of scaling and almost unlimited
increase in the amount of data, the effectiveness
of its application is explained by the coverage of
the assessed factors. The author considers the
development of “more global cluster models
describing not only individual regions, but
also the entire Arctic zone as a whole” to be a
promising vector of research in this subject area
(Antipov, 2022, p. 156), and we fully support
him in this.

In recent years, machine learning methods
have been successfully applied to model the
region’s macroeconomic indicators and forecast
GDP. For example, in the work (Adewale et al.,
2024), ensemble methods (Random Forest
Regressor, XGBoost Regressor and Linear
Regression) were considered, Random Forest
Regressor was recognized as the most reliable:
the coefficient of determination is 0.96; the
average absolute error (MAE) is 24.29.

In the study (Maikova et al., 2025),
machine learning methods using the Python
programminglanguagewereusedtopredict GRP.
The choice of exogenous variables combining
both traditional economic indicators and
digitalizationfactors (thevolume ofinvestments
in fixed assets aimed at acquiring information,
computer and telecommunications equipment;
the share of people employed in the ICT sector
in the total number of employed people, etc.),
made it possible to take into account current
trends in the digital transformation of regional
development, which is an undoubted advantage
of this study.

Atthe end of a brief overview of the degree of
study and elaboration of the topic, we consider
it necessary to note a certain gap in scientific
knowledge due to the practical lack of models
describing the AZRF as a whole. Our study is an
attempt to close this gap.

Results and their discussion

Decisions on the development of
economic systems at any level are based, as
a rule, on the results of predictive analytics
and are focused mainly on the accuracy
of the results obtained and the number of
factors considered. The key idea of predictive
analytics as an approach to data analysis
that allows predicting future events (actions)
based on existing ones (which have occurred)
is that past data contains patterns that can be
used to predict the future. The emergence of
new data analysis and machine learning tools
allows for deeper analysis based on structured
information.

Currently, there are three groups of
predictive analytics methods:

classical statistical methods based on
calculations based on mathematical formulas
selected depending on the type of task
(regression analysis, clustering, time series
analysis, etc.);

machine learning methods - predictions
that apply automated algorithms using
historical data (decision trees, neural networks,
etc.);

large language models - solutions obtained
using neural networks that are trained on
information from the Internet or data provided
by it.

The clustering method (cluster analysis) is
a method of data processing by dividing a large
group of objects into small groups based on
similarity: each cluster includes objects that
are as similar as possible, and objects from
different clusters differ significantly®.

Previously, we have successfully applied
cluster analysis to substantiate proposals for the
development of forms of tourism organization
in China based on a spatial approach involving

5 Seol H. (2025). SnowCluster: Multivariate Analysis. (Version 7.4.8) [jamovi module]. Available at: https://github.

com/hyunsooseol/snowCluster
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the creation of tourist macro-territories and the
“master plan” tool; Random Forest Regressor
was used, which implements the data analysis
procedure through decision trees (Kuklina et
al., 2025).

The information base for economic and
mathematical modeling of the development of
the Russian Arctic in this study was compiled
by Rosstat data for the period 2015-2023 for
nine subjects of the AZRF.

To select a similarity metric, a three-
factor model was constructed and correlation

Territorial organization and management |

coefficients were calculated (Tab. 1) between
the resulting indicator — the GRP of the Arctic
regions (Y) and three variables: specific GRP
(X;); average monthly memorial wages of
employees in a full range of organizations in
the economy as a whole (X)); internal costs of
research and development (X;).

Figure 1 shows regression statistics and
the results of regression analysis of the three-
factor linear model.

Figure 2 presents a graphical interpretation
of the results.

Table 1. Correlation coefficients for factors X;

GRP per capita, thousand rubles

Average monthly nominal accrued salary of
employees in full range of organizations in
the economy as a whole, rubles

Internal research and development
costs, million rubles

X X,

X

0.9637583

0.918878

0.947745

Source: own compilation.

Figure 1. Results of regression analysis of three-factor linear model
Source: own compilation.
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Figure 2. Graphical interpretation of regression analysis results
Source: own compilation.
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The obtained results allowed selecting
the indicator X; with the highest correlation
coefficient (0.964) as a sign of similarity. Thus,
the specific GRP indicator (i.e., per capita GRP)
was further used when performing the Ward.
D2 cluster analysis based on the hierarchical
clustering procedure and calculating the
Euclidean value for two selected clusters (Fig. 3).

Visualization of the results of the performed
hierarchical clustering is shown on the
dendrogram (Fig. 4).

Thus, the first cluster includes five Arctic
regions, and the second cluster includes four
regions of the AZRF. At the same time, most

Territorial organization and management |

of the subjects of the first cluster (60%) are
the old-developed regions of the Arctic (Komi
Republic, Republic of Karelia, Arkhangelsk
Region), characterized by an average level
of economic development with a developed
manufacturing industry, negative demographic
trends, insufficient economic and transport
development of the territory, and a low standard
of living for the population. Half of the regions
in the second cluster are two autonomous areas
(Yamal-Nenets and Chukotka) with high levels
of economic development and living standards,
but with low levels of economic development
and transport accessibility.

luster N t lusteri

Cluster No  Coun Variables Cases Distances Clustering
method

1

2 4 8 9 euclidean Ward.D2

Figure 3. Results of hierarchical data clustering
Source: own compilation.

Symbols:

al - Arkhangelsk Region;

a2 - Krasnoyarsk Territoty;

a3 - Murmansk Region;

a4 - Nenets AA;

a5 - Republic of Karelia;

a6 - Komi Republic;

a7 - Republic of Sakha (Yakutia);
a8 - Chukotka AA;

a9 - Yamal-Nenets AA

Figure 4. Dendrogram by regions of the Arctic zone of the Russian Federation
Source: own compilation.
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Based on the results of the regression
analysis, it can be seen that the confidence
value of the R? approximation for the two
clusters is almost the same for both the variant
without data processing (Fig. 5a) and with data
processing (Fig. 5b).

For more advanced analytics, one should
make a forecast for two clusters using an
integrated ARIMA (0,1,0) moving average
autoregression model with Drift in Python 3.

As a result, to justify management decisions,
it is possible to obtain more accurate data
adequate to the internal structure of the
objects of the two clusters than the regression
analysis data obtained using indicators for
all Arctic regions in aggregate. In this case,
improved forecast accuracy is provided by more
structured and homogeneous information
within each of the two aggregates — the first
cluster (Fig. 6a) and the second cluster (Fig. 6b).

a) 2500000
y = 189835x + 433726
2000000 R? = 0,9097
1500000
............. y = 598178€0,0932x

1 oo

000000 === T e R? = 0,9662

o
500000
O T T T T T T T T 1
2015 2016 2017 2018 2019 2020 2021 2022 2023

e Cluster 1 Cluster 2
b) 14,20
14,00
13,80
13,60
13,40
13,20
13,00
12,80
12,60
12,40

12,20

--------- Exponential (Cluster 1)

Linear (Cluster 2)

y=0,139x+12,795
R?=0,9779

y =0,0893x + 13,008
R2=0,9113

2015 2016 2017 2018

e C|uster 1

Cluster2 =~ eeeeee

2019 2020 2021 2022 2023

Linear (Cluster 1) Linear (Cluster 2)

Figure 5. Time cluster graphs with a trend line and their approximation
Source: own compilation.

PROBLEMS OF TERRITORY'S DEVELOPMENT + VOLUME 30 + ISSUE3 « 2026 19



Territorial organization and management

a) ARIMA
Time Series Plot
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t
Model Summary
o? Log-Likelihood AlCc AIC BIC
7,469%x10%° -101,754 209,907 207,507 207,666
Coefficients
95% CI
Estimate Standard Error t p Lower Upper
Drift 92635,460 28582,011 3,241 0,014 25049,743 160221,177
Note. An ARIMA (0, 1, 0) model was fitted.
Stationarity Tests
Test Statistic Truncation lag parameter p Ho
Augmented Dickey-Fuller t -5,415 2 0,010a Non-stationary
Phillips-Perron regression coefficient p -7,798 2 0,623 Non-stationary
Phillips-Perron studentized 1 -2,375 2 0,429 Non-stationary
a The p-value is actually less than p-value shown (see Help file).
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Model Summary
0? Log-Likelihood AlCc AIC BIC
4,091x10+10 -108,556 223,511 221,111 221,270
Coefficients
95% ClI
Estimate Standard Error t p Lower Upper

Drift 185021,234 66890,297 2,766 0,028 26850,817 343191,652

Note. An ARIMA (0, 1, 0) model was fitted.
Stationarity Tests
Test Statistic Truncation lag parameter p Ho
Augmented Dickey-Fuller t 2,654 2 0,9902 Non-stationary
Phillips-Perron regression coefficient p -4,517 2 0,843 Non-stationary
Phillips-Perron studentized 1 -1,546 2 0,745 Non-stationary

a The p-value is actually less than p-value shown (see Help file).

Figure 6. Time series graphs for two clusters
Source: own compilation.

The data obtained through the Time Series  estimate due to the small number of observations.
using ARIMA (0, 1, 0) allows concluding that  Table 2 shows the time series graphs show a point
the time series for both clusters are unstable —  and interval forecast for clusters (Forecast Time
the obtained confidence intervals give a vague  Series Plot) (Fig. 7a, 7b), their numerical values.

Table 2. Point and interval estimates of the forecast for clusters

Forecasts
80% CI (dark fill) 95% CI (light gray fill)
t Cluster 1 Lower Upper Lower Upper
2024-01-01 1,486%10%° 1,375x10% 1,597x10%¢ 1,317x10% 1,656x10%°
2025-01-01 1,579%10% 1,422x10% 1,735%x10%¢ 1,339x10% 1,818%10%¢
2026-01-01 1,671x10% 1,480%10% 1,863x10% 1,378x10% 1,965%10%
2027-01-01 1,764x10% 1,543%10% 1,986x10%¢ 1,425%x10% 2,103x10%*
2028-01-01 1,857x10% 1,609%10% 2,104x10% 1,478x10% 2,236x10%*
Forecasts
80% CI (dark fill) 95% CI (light gray fill)
t Cluster 2 Lower Upper Lower Upper
2024-01-01 2,416x10% 2,157x10*® 2,675x10* 2,019x10*® 2,812x10%*
2025-01-01 2,601x10¢ 2,234x10® 2,967x10* 2,040x10® 3,162x10%*
2026-01-01 2,786x10® 2,337x10® 3,235x10%¢ 2,099x10® 3,473x10%
2027-01-01 2,971x10% 2,453%10%® 3,489x10% 2,178x10% 3,764x10%
2028-01-01 3,156x10 2,576x10* 3,736x10%* 2,270%10*® 4,042x10*

Source: own compilation.
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Figure 7. Time series graphs for two clusters with forecast
Source: own compilation.

On the graphs, the blue line shows a point
forecast of GRP values from 2024 to 2028,
calculated using the ARIMA autoregressive
model (0, 1, 0). Since there are few observed
values for building models, the confidence
intervals turn out to be quite wide, however, with
further research and an increase in the sample
size, the width of the confidence intervals may
decrease. In our case, the confidence interval for
predicting GRP values is shown in the graphs
(Fig. 7a, 7b): a darker fill shows the confidence
interval with a probability of 80%; The light
gray fill is a 95% confidence interval.
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Table 2 shows the numerical values of the
confidence intervals for the levels of the series
from 2024 to 2028. As the level of the series
increases, the confidence interval becomes
wider, so the forecast for this model for a longer
period of time becomes meaningless; for a more
accurate forecast, it is necessary to increase the
number of observations.

A separate difficult task is the assessment
of the results of the implementation of large,
integrated projects that affect the economic
development of each Arctic region of the
Russian Federation in which they are localized.
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It seems to us that for this purpose it is
advisable to use the methodology of synthetic
control, formed by solving the optimization
problem, minimizing the differences between
the real and synthetic units according to the
given predictors in the previous period.

The synthetic control method (hereinafter
referred to as SCM) was developed by A.
Abadie, ]J. Gardeazabal (Abadie et al., 2003)
and later improved by A. Abadie, A. Diamond,
J]. Hainmueller. (Abadie et al., 2010) in the
direction of expanding the methodological
apparatus. For example, formal conditions for
the validity of synthetic control were developed,
statistical tests were compiled to assess the
significance of the results, advanced algorithms
for selecting weights were created, and the
applicability of the method for comparative
case studies in conditions of a small number of
observations was substantiated.

This method is widely used in economics to
assess the impact of economic shocks, social
programs, and political changes (for example,
to assess the impact of “new” policies on
economic performance), and is also useful in
cases where traditional randomized controlled
trials are not possible for ethical, logistical, or
practical reasons. The disadvantage of SCM is
the lack of knowledge about what would have
happened with non-intervention - this is the
problem of missing data, which affects the
ability to draw conclusions about causality. In
relation to our task, SCM allows creating an
alternative scenario for the development of the
Arctic macro-region for comparison with real
development to assess the economic impact
of the implementation of a set of strategic
decisions of the state.

The Synth package has been developed for
SCM data analysis in statistical software for the
R language (Abadie et al., 2011).

Using this tool, for example, in 2015,
S. KlofSner, A. Kaul, G. Pfeifer, M. Schieler
“synthesized” counterfactual Germany based
on such metrics as per capita GDP, investment
level, trade openness, number of schools, the
share of industry in the surplus product of
Austria (42%), the USA (22%), Japan (16%),
Switzerland (11%) and the Netherlands (9%)
(Klof8ner et al., 2018). Examples of the use of
SCM by Russian researchers can be given. For
example, SCM was previously used to assess the
impact of the creation of the Titanium Valley
SEZ in the Sverdlovsk Region (Podkorytova,
2019) and to assess the impact of policy on
real GRP per capita in the Far Eastern Federal
District (Goryunov et al., 2023). The synthetic
control was created using the software package
for statistical analysis of Stata data*. The SCM
was also used to assess the consequences of the
adoption of a law banning smoking in public
places and its impact on the smoking rate in
Russia (Potekhina et al., 2018).

The experience of using SCM suggests
that this method is particularly effective for
analyzing rare events in small samples. Thus,
evaluating the effectiveness of government
initiatives to implement large, integrated
projects in the AZRF using the SCM method is a
promising area of future research.

Conclusion

The performed research allowed confirming
the assumption about the expediency of using
cluster analysis as one of the effective methods
of substantiating management decisions
on the implementation of the Development
Strategy of the AZRF. To select a similarity
metric, a three-factor model was built and
correlation  coefficients were calculated
between the resulting indicator (GRP of the
Arctic regions of the Russian Federation) and

4 Designed for statistical research on a variety of data samples from various subject areas and disciplines, it is used
by researchers and analysts for data analysis, modeling and visualization.
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three variables (specific GRP, average monthly
memorial wages of employees in a full range
of organizations in the economy as a whole,
internal costs of research and development).
The results obtained made it possible to select
the “specific GRP” indicator with the highest
correlation coefficient as a sign of similarity.
When using the JASP data analysis program,
all Arctic regions of Russia were grouped into
two clusters based on the proximity of specific
GRP values, including, respectively, five and
four subjects of the Russian Federation.
Regression analysis performed without and
with data processing showed high reliability
of the R2 approximation for both clusters. The
results of applying the integrated ARIMA (0, 1,
0) moving average autoregression model with
Drift in Python 3 made it possible to make a
point forecast of GRP values from 2024 to 2028

REFERENCES

Territorial organization and management |

and formulate the conclusion that both clusters
of the time series are non-stationary (data
obtained through the Time Series Time Series),
the values for the two clusters time also have a
significant effect on the forecast (data on the
number of forecast levels).

The theoretical and methodological
significance of the research lies in the
development of approaches to modeling the
development of the Arctic macro-region using
modern data analysis methods (predictive
analytics). The practical significance of the
study is determined by the possibility of using
the results obtained by public authorities
and management to develop forecasts for
the development of the AZRF in the context
of both the Arctic regions of the Russian
Federation and the Arctic macro-region as a
whole.

Abadie A., Diamond A., Hainmueller J. (2011). Synth: An R package for synthetic control methods in
comparative case studies. Journal of Statistical Software, 42, 13. DOI: 10.18637/jss.v042.i13

Abadie A., Diamond A., Hainmueller J. (2010). Synthetic control methods for comparative case studies.
Journal of the American Statistical Association, 105,490, 493-505. DOI: 10.1198/jasa.2009.ap08746

Abadie A., Gardeazabal J. (2003). The economic costs of conflict: A case study of the Basque country. American
Economic Review, 93, 1, 113-132. DOI: 10.1257/000282803321455188

Adewale M.D., Ebem D.U., Awodele O. et al. (2024). Predicting gross domestic product using the ensemble
machine learning method. Systems and Soft Computing, 6, Art. 200132. DOI: 10.1016/j.sasc.20 24.200132

Antipov S.K. (2019). Development of an innovative economy model in the Arctic regions of Russia (using
the example of the Yamalo-Nenets Autonomous Okrug). Sever i rynok: formirovanie ekonomicheskogo

poryadka, 1(63), 99-109 (in Russian).

Antipov S.K. (2022). Modeling the sustainable development of the Arctic regions of the Russian Federation
(using the example of the Murmansk Region). 7-Economy, 15(6), 146—-159. DOI: 10.18721/JE.15610 (in

Russian).

Didenko N., Kunze K. (2014). relationship between energy policies and quality of life in Russia. WIT
Transactions on Ecology and the Environment, 3(1), 186.

Didenko N.I., Skripnyuk D.F. (2014). Modeling of sustainable socio-economic development of the Arctic
regions of the Russian Federation using a system of econometric equations. In: Strategicheskie prioritety
razvitiya Rossiiskoi Arktiki: sbornik nauchnykh trudov [Strategic Priorities for the Development of the
Russian Arctic: Collection of Scientific Papers]. Moscow: FGAU VPO SPbGPU (in Russian).

Dmitrieva T.E., Buryi O.V. (2019). Reference zones for the development of the Russian Arctic: Content,
ratings, and projects. EKO=ECO Journal, 1, 41-59 DOI: 10.30680/ECO0131-7652-2019-1-41-59

(in Russian).

4 PROBLEMS OF TERRITORY'S DEVELOPMENT

VOLUME 30 « ISSUE3 -+ 2026 |


https://doi.org/10.18721/JE.15610

| Kuklina E.A., Ulzetueva D.D. Modeling the Development of the Arctic Macro-Region

Fauzer V.V.,Smirnov A.V.,Lytkina T.S., Fauzer G.N. (2019). Methodology for determining pivotal settlements
of the Russian Arctic. Ekonomicheskie i sotsial’nye peremeny: fakty, tendentsii, prognoz=Economic and
Social Changes: Facts, Trends, Forecast, 12(5), 25-43. DOI: 10.15838/esc.2019.5.65.2 (in Russian).

Goryunov A., Ageshina E., Lavrentev 1., Peretyatko P. (2023). Estimating the effect of Russia’s development
policy in the Far Eastern region: The synthetic control approach. Applied Econometrics, 4(72), 59-73.
DOI: 10.22394/1993-7601-2023-72-58-72. EDN: MZPYWQ

Greaves W. (2016) Securing sustainability: The case for critical environmental security in the Arctic. Polar
Record, 52(6), 660—-671. DOI: 10.1017/S 0032247416000218

Ivanter V.V. (Ed.). (2016). Arkticheskoe prostranstvo v XXI veke: faktory razvitiya, organizatsii upravleniya
[Arctic Space in the 21st Century: Development Factors, Management Organizations]. Saint Petersburg:
Izdatel’skii dom “Nauka”.

Khaininen L. (2020). Review of Arctic policy and strategies. Arktika i Sever, 39, 195-202. DOI: 10.37482/
issn2221-2698.2020.39.195 (in Russian).

Kikkas K.N. (2015). Modeling the sustainable development of the Russian Arctic region. MIR (Modernizatsiya.
Innovatsii. Razvitie), 6(4), 142—-147. DOI: 10.18184/2079-4665.2015.6.4.142.147 (in Russian).

Klofsner S., Kaul A., Pfeifer G., Schieler M. (2018). Comparative politics and the synthetic control method
revisited: A note on Abadie et al. (2015). Swiss Journal of Economics and Statistics, 154, 1. DOI: 10.1186/
s41937-017-0004-9

Kryukov V.A., Skuf’ina T.P., Korchak E.A (Eds.). (2020). Ekonomika sovremennoi Arktiki: v osnove uspeshnosti
effektivnoe vzaimodeistvie i upravlenie integral’nymi riskami: monografiya [The Economy of the Modern
Arctic: Effective Interaction and Integrated Risk Management at the Heart of Success: Monograph].
Apatity: FITS KNTS RAN. DOI: 10.37614/978.5.91137.416.7 (in Russian).

Kuklina E.A. (2025). Russia’s Arctic Agenda: Projects, problems, digital solutions. Upravlencheskoe
konsul’tirovanie=Administrative Consulting, 5, 170-186 (in Russian).

Kuklina E.A., Borshcheva E.D. (2025). Development of forms of tourism organization in China based on a
spatial approach: Implementation of Russia’s experience. Evraziiskaya integratsiya: ekonomika, pravo,
politika=Eurasian Integration: Economics, Law, Politics, 19(1), 56—70. DOI: 10.22394/2073-2929-2025-01-
56-70 (in Russian).

Maikova A.A., Starchenkova O.D., Skhvediani A.E. (2025). Gross regional product modeling with machine
learning methods. Vestnik Permskogo universiteta. Seriya “Ekonomika”=Perm University Herald. Economy,
20(4), 449-467. DOI: 10.17072/1994-9960-2025-4-449-467 (in Russian).

Maracha V.G., Krasnikova T.S. (2024). Supporting settlements in the Arctic zone of Russia: Their main
functions and the content of comprehensive long-term development plans. Arktika 2035: aktual’nye
voprosy, problemy, resheniya, 1(17), 32—50 (in Russian).

Podkorytova E.V. (2019). Application of the synthetic control method on the example of the special economic
zone “Titanium Valley”. Nauchnyi al’manakh, 12-1(62), 87-90 (in Russian).

Potekhina E.V., Faminskaya M.V. (2019). Assessment of the impact of the “anti-smoking” law on the smoking
rate in Russia: Synthetic control method. Sotsial’naya politika i sotsiologiya, 18, 4(133), 73-85. DOI:
10.17922/2071-3665-2019-18-4-73-85 (in Russian).

Romashkina G.F, Didenko N.I., Skripnuk D.F. (2017). Socioeconomic modernization of Russia and its Arctic
regions. Studies on Russian Economic Development, 28(1), 22-30.

Schach M., Madlener R. (2018). Impact of an ice-free northeast passage on LNG markets and geopolitics.
Energy Police, 122, 433-448. DOI: https://doi.org/10.1016/j.enpol.2018.07.009

Skufina T., Baranov S., Samarina V. (2018). Differentiation of socioeconomical environment as factors of
regional development (the case study of Murmansk Region, Russia). Advanced Science Letters, 24(9),
6329-6331. DOI: 10.1166/as1.2018.13045

| PROBLEMS OF TERRITORY'S DEVELOPMENT + VOLUME 30 + ISSUE3 « 2026 25


https://dx.doi.org/10.1186%2Fs41937-017-0004-9
https://dx.doi.org/10.1186%2Fs41937-017-0004-9
https://doi.org/10.22394/2073-2929-2025-01-56-70
https://doi.org/10.22394/2073-2929-2025-01-56-70

Territorial organization and management |

Smirennikova E.V., Ukhanova A.V., Voronina L.V. (2019). A system of models for forecasting the socio-
economic development of the regions of the Arctic zone of the Russian Federation. Upravlencheskoe
konsul’tirovanie=Administrative Consulting, 12, 142-157. DOI: 10.22394/1726-1139-2019-12-142-157
(in Russian).

Zeijl-Rozema A., Ferraguto L., Caratti P. (2011). Comparing region-specific sustainability assessments
through indicator systems: Feasible or not? Ecological Economics [Elsevier], 70(3), 475-486.

Zemskov V.V., Prasolov V.I., Khudyakov D.S., Kanashina A.l., Timofeev E.A. (2022). Assessment of the
contribution of the Arctic zone to the economic development of the country. Finansy: teoriya i
praktika=Finance: Theory and Practice, 26(2), 160—174. DOI: 10.26794/2587 5671-2022-26-2-160-174
(in Russian).

INFORMATION ABOUT THE AUTHORS

Evgeniya A. Kuklina — Doctor of Sciences (Economics), Professor, professor of department,
North-West Institute of Management, Russian Presidential Academy of National Economy
and Public Administration (57/34, Sredny Avenue, Saint Petersburg, 199178, Russian
Federation); Chief Researcher, Institute for Regional Economic Studies, Russian Academy
of Sciences (38, Serpukhovskaya Street, Saint Petersburg, 190013, Russian Federation; e-mail:
kuklina-ea@ranepa.ru)

Darima D. Ulzetueva — Candidate of Sciences (Engineering), associate professor of depart-
ment, North-West Institute of Management, Russian Presidential Academy of National
Economy and Public Administration (57/34, Sredny Avenue, Saint Petersburg, 199178,
Russian Federation; e-mail: ulzetueva-dd @ranepa.ru)

KyknuHa E.A., Ynb3eTtyeBa [.A.

MOAE/TMPOBAHWUE PASBNTUA APKTUYECKOTIO MAKPOPETMOHA

AKMyansHOCMs membl UCCIE008AHUSI ONpedensiemcsl 3Ha4eHUemM U PObl0 apKmuueckozo nomeHyua-
Jla N pewleHust cmpamezuyeckux 3adau Poccuu 8 cospemeHHbIX YC08USIX 86130808 U Y2p03, A MAaK#e
803MOMHOCMAMU MOOENUPOBAHUsS. 8 (POPMUPOBAHUU KAUecmeeHHOL 0a3vl Al NPUHSAMUS YnpaeseH-
uecKux peleHuli ¢ Yebio nosbllleHUs: ApexmusHocmu 20cy0apcmeeHHo20 ynpasneHus. B Apkmuue-
CKOM MAKpOpezuoHe peanu3yromcs: NPUHYUNUAILHO HOBblEe UHGPACMPYKMYpPHble U NPOU3800CmeeHHble
pewleHus, Komopsle 6 OanbHeliem mozym Oblmb MacumabuposaHsl, umo 06ycn08/1ueaem 3Hauu-
MOCMb MOOeNUPO8aHUs passumust Apkmuueckoti 30Hst Poccutickoti @edepayuu Ha 0CHO8e COBPEMEHHbIX
memodos aHanu3a daHHsiX. ITpu modenuposaHuu pazeumust ApKmuueckozo MakpopezuoHa Heobxooumo
yuumel8ams makue 0C00EHHOCMU, KAk 02paHuieHHoOCms U ppazmeHmapHocme cobupaemoti uHgpopma-
Uuu, a maxxe CJI0OHHOCMb UHMe2Pauul pasHopoOHbIX OAHHBIX (IKOHOMUUECKUX, COYUAJIbHBIX, IKOJIO-
euveckux u 0p.). B cési3u ¢ amum peanusayus Komniexkca 3a0ay MooeauposaHus Ha 0CHO8E CO8PEMEH-
Hblx Memodos aHaiu3a OaHHvlx mpedyem pasiuiHbix N00xX0008 (IKOHOMEempU4HecKoe MooeuposaHue,
KOZHUMUBHbIE MEXHOJI02UlU, MeMoobl MAWUHHO20 00yUeHUs1 U aHaau3a O6onsuiux OaHHbIX), NO360J-
OWUX AHATU3UPOBAMb CIIOMCHbIE COYUANTLHO-IKOHOMUUECKUE, IKOI02UYecKue U UHppacmpykmypHole
npoyeccel. Couemarue pasiuuHblx Memodono2uecKux nooxo0o8 daem B03MOMCHOCMb 00ecneuums
MOYHOCMb MOOenu, Komopasi Moxcem Oblme UCN0b308aAHA NPU pazpabomke cmpamezuti ycmoiuueo-
20 pazeumus apKmu4eckux meppumoputi, NIGHUPOBaHUU UHGPACMPYKMYPHBIX NPOEKMO8 U NPUHS-
muu ynpaeneHueckux peweHuti. Llenv uccnedosaus cocmosia 8 u3yueHuu 803mMoxcHocmeti Moodenupo-
8aHUsl pasgumust ApKmu1eckozo Makpope2uoHa ¢ NOMOWbI0 COBPEMEHHBIX MEMOA08 aHANU3A OAHHBIX.
ITocmasnenHas yenv onpedenuna 3a0avu UCCie008aHuUsl: NPOAHAIUUPOBAMb Pe3ynbmamsl UCC1e008a-
Huti 8 0aHHOT npedmemHoti o6nacmu; paccmompems Memod Kaacmepuayuu (K1acmepHslii aHaiu3) Kaxk
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00UH U3 3(hpekmueHvIX MemM0od08 000CHOBAHUS ynpasieHueckux peuleHuti no pearusayuu Cmpamezuu
passumus Apkmuueckoti 30Hbt Poccutickoti @edepayuu; 8vis18ums nepcnekmusHsle HanpasieHus 0yoy-
wux uccnedosautl. B xode paboms! ucnons308anucy cucmemHslli no0xoo, J02uueckuli aHanu3s, CuHmes,
KOHMEHM-aAHANU3 OMKPbIMbIX UCMOUHUKOB, Pe2PeCcCUOHHbIL aHANU3, KNacmepHblil aHanus. MHgopma-
UUOHHYI0 6a3y cocmasuiu daHHsle Poccmama no apkmuueckum pezuoHam 3a nepuod 2015-2023 ze.
B pe3ynvmame uccnedosaHusi 000CHO8AHA Ueneco000pasHOCmMy NPUMEHEHUs. Npoyedypsl UepapXuiecKoLl
Kaacmepu3ayuu, peantu308aHHoLL C NOMOWbI0 NPO2PamMmbl 0Nt aHanusa oarHsix JASP. B xode kiacmepHo-
20 AHAU3a 8ce apkmuueckue pe2uoHsl Poccuu no npusHaky 6auzocmu 3HaueHuli yoenvHoz2o BPIT czpyn-
NUpPoBAaNUCy 8 084 KNACmepa, 4mo no360J51em 8bINONHAMb NOCAEOYIOUULL pe2pecCUOHHDIL AHAU3 HYMPU
Kax0020 Knacmepa c nostyueHuem 60jiee mouHsIX pe3ysmamos. B kauecmee nepcnekmugHozo Hanpas-
JIEHUS! UCCNIe008aHULI NPEOIOHEHO UCNONb308AHUE MEMOJoN02UU CUHMEMUYecKo20 KOHMpONs, no3eo-
Jisoweti co30amey anbmepHAmueHolll CyeHaputli paseumus MakpopezuoHa Onsl CPaBHeHUsl C PealbHbIM
passumuem u OyeHKU IKOHOMUUECK020 I(hekma om peanusayuu KOMNJIeKca cmpameuieckux peueHut
20cyoapcmea. HayuHas HOBU3HA UCCIe008aHUS 3aKTH0UAeMcsl 8 CO8ePUIEHCMB08AHUL N00X00a K Mooe-
JIUPOBAHUI0 pa3eumust ApKmuueckozo MakpopezuoHd ¢ UCNob308aHUEM Memooos npeduxmusHoti (npo-
2HO3HOL) AHANUMUKU, MAaKux Kax pezpecCUOHHbILl aHau3, Memood 8peMeHHbIX psidos, Kaacmepusayusl.
Ipakmuueckas 3HauUMOCMyb pe3yibmamos onpeoesisiemcs: 603MOXCHOCMbIO UX NPUMEHEHUSI Op2aHamul
20¢cy0apcmeeHHoli nacmu u ynpasJieHusl 07151 paspadomxu hPpozH0308 paseumust ApKmuueckoti 30Hol.

PezuonanvHoe passumue, AmeuHECKLlﬂ MAKPOpPE2UoH, MO@EJZUPOG(ZHUE, Nnpo2HO3, IKOHOMEmMpuue-
cKas Man.ﬂb, aaHHble, npeaukmueHaﬂ aHaiumuka, KﬂaCmeprll:i aHauaus.
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Against the background of continued sanctions pressure, a slowdown in the growth of the territory’s
economy, a decrease in investment activity of enterprises, and a high key interest rate, the socio-
economic development of regions continues to depend on their ability to adapt to new conditions,
effectively use existing potential, and attract resources. At the same time, the constituent entities of
the Russian Federation are obliged to fully fulfill their social obligations and ensure the achievement
of the national goals. The main source of performing the functions assigned to public authorities is the
budget, which is the leading link in the financial system and the largest fund of funds. According to the
Budget Code of the Russian Federation, one of the principles of the budget system is its independence,
which can be achieved if the relevant territory has its own sources of income. However, the key problem
lies in the low share of own incomes in the budget structure of most constituent entities of the Russian
Federation and their high dependence on inter-budget transfers from the federal center. In addition,
many regions depend on a single industry (raw materials, agriculture, etc.), which makes their budgets
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vulnerable to price fluctuations and macroeconomic shocks. As a result, there is a high risk of inability
to ensure the accuracy and reliability of budget planning due to the high volatility of macroeconomic
parameters. These problems at the national level are the focus of attention not only of Russian
scientists, but also of representatives of research organizations. However, at the regional level, these
issues are studied fragmentarily and insufficiently systematically, due to limited research resources
and the lack of specialized centers. In this regard, it is relevant to study the features and analyze
the parameters of budget formation at the regional level, which determined the aim of this study.
The scientific novelty consists in a comprehensive assessment of the new budget cycle of the regional
budget (using the example of the Vologda Region) and comparing its parameters with the previous
planning period of 2025-2027, as well as the impact of macro-economic factors on structure of income
and expenses, debt burden and development prospects. It is proved that the systematic deviation of
the actual budget indicators from the planned ones, the growth of budget risks and the decrease in the
efficiency of spending funds are mainly related to the increasing macroeconomic uncertainty and the
lag of the applied budget planning tools from modern challenges. The final part of the article reflects
the key changes in the legislation on taxes and fees that entered into force in 2026, concerning VAT,
tax rates, preferential tariffs, etc.

Budget, regional budget, main areas of budget policy, public debt, deficit/surplus, taxes, benefits, Vologda
Region.
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Introduction

The financial mechanism, whose central
link is the government budget, occupies an
important place in the system of state economic
and social regulation. Its key role lies in
creating the financial foundation necessary for
the effective functioning of federal and regional
authorities,aswell aslocal self-government, and
for the fulfillment of the tasks assigned to them
(Pechenskaya, 2014; Uskova, Galukhin, 2015;
Salimova, Sharifyanova, 2016). The budget’s
most fundamental function is the redistribution
of financial flows across territories, social
groups, and sectors of the economy in order
to optimize fiscal capacity. In the context of
ongoing geopolitical transformations and

economic instability, there is a growing need
to strengthen state regulation of financial
resource redistribution to minimize budgetary
risks. During the COVID-19 pandemic, for
instance, budget spending aimed at supporting
the Russian economy increased substantially.
The Ministry of Finance estimated the total cost
of anti-crisis measures at 9% of GDP (2020-
2021). The funds were channeled into financing
the healthcare system, supporting small and
medium-sized enterprises (credit holidays,
subsidies), making payments to families with
children, and other purposes. This indicates
that Russia was among the global leaders in
anti-crisis economic support!.

1 Accounts Chamber assesses the amount of spending on the fight against the pandemic. Available at: https://www.

rbc.ru/economics/24/02/2021/6034d7659a7947b5e4403bdd
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The facts confirm that the essence of the
government budget as an economic category,
and the specific nature of its qualitative
characteristics, find direct expression in the
set of functions that this institution performs
within the national economy (Shvetsov, 2012).
Beyond redistributing national income, the
budget fulfills a number of other critical tasks.
In particular, state regulation of the economy
through the normative-distributive function
involves setting the rates of mandatory
payments into the budget system (taxes,
levies, duties, and other fiscal revenues). The
allocation of funds for achieving national goals
and implementing state programs and projects
is carried out through budget financing, among
other mechanisms.

By exercising these functions, the state,
acting within its legally defined powers, is able
to concentrate financial resources on priority
areas of socio-economic development across
its territories. This is essential for ensuring
the resilience of the national economy and
social stability, smoothing out regional
disparities, and improving the well-being of
the population.

However, one of the main problems of
the Russian Federation’s budget system is
the low share of own revenues in the budget
structure of most federal subjects and their
significant dependence on intergovernmental
transfers from the federal center. The
situation is further complicated by the narrow
industry specialization of a large number
of regions, which makes regional budgets
highly vulnerable to price fluctuations
on commodity markets. The consequence
of these factors is a high risk of reduced
accuracy and reliability in budget planning.
While specialized organizations conduct
research and produce expert assessments at
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the national level, corresponding issues are
studied only fragmentarily and lack systemic
coverage at the regional level, due in part to
limited research resources and a shortage of
specialized research centers.

In light of the above, studying the specific
features of budget formation and execution at
the regional level is highly relevant, and this
determines the aim of the present study. A
distinctive feature of thisworkisthatit provides
a comprehensive assessment of the new
budget cycle of the Vologda Region’s regional
budget and compares its parameters with the
previous planning period of 2025-2027. This
has made it possible to draw conclusions
about the influence of macroeconomic factors
on its formation, its revenue and expenditure
structure, its debt burden, and its development
prospects.

Methods and materials

The theoretical and methodological
basis of the study includes scholarly works
and analytical materials devoted to the
fundamental aspects of budget planning,
the systematization and analysis of budget
risks, and research on the impact of external
macroeconomic conditions on the formation
and execution of the government budget. The
source of empirical data was official materials
from the Ministry of Finance of the Russian
Federation and the Federal Treasury of the
Russian Federation, as well as official internet
resources (the official internet portal of legal
information of the Legislative Assembly of
the Vologda Region). For the analytical part
of the study, legislative acts were used as the
information base, namely Vologda Region
Law 5789-0Z of December 19, 2024, “On the
Regional Budget for 2025 and the Planning
Period of 2026 and 2027”2, and Vologda Region

2 On the Regional Budget for 2025 and the Planning Period of 2026 and 2027: Law of the Vologda

Region 5789-OZ of December 19,
php?docid=TkRZMO016QTRPVUUWVFc

32 PROBLEMS OF TERRITORY'S DEVELOPMENT

2024. Available at:

https://www.vologdazso.ru/actions/npa/laws/search.

VOLUME 30 « ISSUE3 -+ 2026 |



| Uskova T.V., Kopytova E.D. The State of the Vologda Region Regional Budget in 2021-2025...

Law 6046-0Z of December 16, 2025, “On the
Regional Budget for 2026 and the Planning
Period of 2027 and 2028”%.

The study employed a set of scientific
methods. At the stage of reviewing the
literature on the problem under study, the
method of theoretical generalization was
applied. To analyze the current situation in the
Russian economy and budget risks, methods
of systematization and structural analysis
were used. Synthesis and comparison made it
possible to summarize the data obtained.

Fundamentals of budget planning

The government budget, as the central
element of the financial system, legally
formalizes the monetary relations that develop
between the state, represented by authorized
government bodies, and other economic agents
(enterprises and organizations of various forms
of ownership, and individuals as taxpayers
and recipients of budget funds). Through its
execution, a stable resource base is formed,
enabling public authorities to exercise their
powers in the sphere of strategic territorial
development management, including
the allocation of budget funds and the
implementation and coordination of programs
and projects.

In accordance with the provisions of
the Budget Code of the Russian Federation,
the budget process includes several stages:
drafting the budget, reviewing and approving
it, executing it, and compiling and approving
the execution report (Pechenskaya,
2014). These stages are characterized by
a strict temporal sequence and functional
interconnectedness. The approved budget
operates within the budget period established
by the legislation of the Russian Federation:
from January 1 to December 31 (12 months).

At the same time, the legislation provides for
medium-term budget planning over a three-
year horizon. At present, Federal Law 426-FZ
of November 28, 2025, “On the Federal Budget
for 2026 and the Planning Period of 2027 and
2028”, has been approved at the federal level.
At the regional level, budgets for the upcoming
budget cycle have also been approved; in the
Vologda Region, in particular, deputies of the
Legislative Assembly passed the law “On the
Regional Budget for 2026 and the Planning
Period of 2027 and 2028” in its final reading
on December 10, 2025.

The quality of budget planning directly
determines the effectiveness of subsequent
budget execution. However, the parameters of
this process in any country are significantly
influenced by macroeconomic indicators,
external threats, and challenges (Olayungbo,
Olayemi, 2018; Shevlin et al., 2019). As
noted in leading Russian and international
studies, the modern economy is subject
to the substantial negative impact of
financial and economic instability, which is
characterized by considerable fluctuations in
key macroeconomic indicators (often driven
by cyclicality) that create heightened risks for
businesses, investors, and the public (Fedosov,
2024; Novskaya, 2025). Other research
emphasizes that, under the conditions of
striving for technological leadership, a
transition to a “budget breakthrough” strategy
becomes necessary (Afanas’ev, Shash, 2025).
At the same time, as M.E. Kosov points out, the
contemporary budget system is experiencing
the impact of a set of interrelated structural
challenges (Kosov, 2025). On the one hand,
unprecedented sanctions pressure and
geopolitical tensions necessitate a large-
scale reallocation of budget spending in
favor of items related to defense and security.

3 On the Regional Budget for 2026 and the Planning Period of 2027 and 2028: Law of the Vologda

Region 6046-OZ of December 16,
php?docid=TIRBM016VXhOaOQUwVFc

| PROBLEMS OF TERRITORY'S DEVELOPMENT +

2025. Available

VOLUME 30

at: https://www.vologdazso.ru/actions/npa/laws/search.

- ISSUE3 « 2026 33



Simultaneously, these factors restrict access
to traditional sources of financing the budget
deficit and create permanent risks for export
revenues. The impact of sanctions restrictions
and inflation on the budget system is
confirmed by the work of other authors:
declining investment activity shrinks the tax
base, while rising prices for imported goods
increase expenditures on the procurement
of equipment and medicines (Borodulin,
Malyshev, 2025).

Contemporary foreign studies also analyze
the resilience of the Russian Federation’s
budget system under large-scale sanctions. For
instance, E. Rasoulinezhad notes that the long-
term risks for regional budgets lie primarily in
reduced investment in non-resource sectors
(Rasoulinezhad, Akhavan, 2024). A team
of other authors points to the increasing
dependence of regional budgets on domestic
sources of financing (Demertzis et al., 2022).
S.H. Allen writes that the sustainability of
budgets for achieving strategic goals remains
uncertain (Allen, 2022).

Against this backdrop, the execution of
regional budgets in the Russian Federation
shows a tendency for actual indicators
to deviate from the originally approved
parameters (Klimanov et al., 2025). Statistical
data indicate the existence of substantial
discrepancies between planned and actual
values, both when a surplus is recorded and
when a deficit is formed. However, these
changes are not reflected in official reporting,
since adjustments are made either by adopting
amendments to the normative legal act or by
reallocating budget appropriations without
changing the total volume of expenditures (in
the consolidated budget schedule).

These factors give rise to a high degree
of complexity in budget planning, which is
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predetermined by the presence of risks within
the budget system®.

The study of budget risks and their
classification has been addressed in numerous
works (Dvas, 1999; Galukhin, Uskova, 2016;
Schick, 2002; Sprinkle et al., 2018; Romer,
Romer, 2010; Baksha et al., 2001), which
served as the foundation for the gradual
deepening and broadening of the research
field in the area of budget risks. Subsequently,
V.V. Gamukin continued investigating this issue
and formulated three groups of risks: external
environment budget risks (environmental
risks), system budget risks, and contingency
budget risks (Gamukin, 2015).

At the same time, as N.E. Tereshkina and
O.A. Khalturina note, the budget planning
and forecasting process is fragmented due
to the untimely introduction of adjustments
that are necessary because of the influence of
endogenous and exogenous factors (Tereshkina,
Khalturina, 2026).

The works of foreign authors also highlight
problems in implementing performance-
based budgeting (Curristine, 2005). Among the
key difficulties mentioned are the quality of
indicators, the time lag, and the need to create
and fine-tune a mechanism for collecting and
verifying data for an objective assessment of
the achievement of planned targets.

Assessing the budget risks of imbalance
between revenues and expenditures at various
levels of the Russian Federation’s financial
system is one of the important forecasting
tasks. Ensuring the predictability of cash flow
movements is the main condition for fulfilling
the key objectives within the management
of this system (identifying and forecasting
trends in the volume and structure of
revenues/expenditures; evaluating debt policy
parameters; redistributing financial resources

4 Sudakova A.E., Agarkov G.A., Tarasyev A.A. (2019). Budget Planning and Forecasting: A Textbook. Yekaterinburg:

Ural University Press. 308 p.
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among the levels of the budget system).
The results obtained form a well-founded basis
for developing a set of measures to optimize
the functioning of the budget system, aimed
at strengthening the role of the budget as an
instrument for achieving the strategic goals
of the state’s socio-economic development®
(Blanchard, Perotti, 2002).
Currently, however, the
situation in Russia remains extremely tense.
As researchers from the Research Association
of Plekhanov Russian University of
Economics note, preliminary GDP estimates
for 2025 point to a sharp slowdown in the
Russian economy (Lykova, Bukina, 2026).
GDP grew by only 1.0% (compared to 4.9%
in 2024), and industrial production by 1.3%
relative to 2024. The impact of foreign trade
and financial sanctions continues to have a

economic

negative effect on freight turnover, which
has been declining year on year. Investment
activity by organizations has practically
ground to a halt.

Within the framework of strategic
planning of fiscal policy for 2025, restoring the
structural balance of the federal budget was
declared a priority task. However, as a study
by the Center for Macroeconomic Analysis
and Short-Term Forecasting (CMASF) showed,
the actual budget execution and the scenario
plans for 2026 significantly diverged from the
original parameters: a deficit of 1.6% of GDP
was forecast®. This is due to the slowdown in
economic growth relative to forecast estimates;
the growth of expenditure commitments driven
by the need to finance anti-crisis and social
programs; the increase in the Central Bank’s
key interest rate; and other factors.

According to the Ministry of Economic
Development, GDP inJanuary 2026 contracted
by 2.1% vyear-on-year, after growing by
1.9% in December’. In this connection, as
I.S.Bukina notes, the macroeconomic effect
of fiscal policy should be expected to weaken
in 2026. Against the backdrop of the need for
tightening, the forced restructuring of the
federal budget’s revenue side is continuing
(Bukina, 2025). Analytical materials dealing
with trends in Russia’s fiscal sphere state
the fact of a decline in mineral extraction tax
(MET) revenues on hydrocarbon raw materials
against the backdrop of falling oil prices amid
the ruble’s strengthening against the US
dollar (Lykova, Bukina, 2026). This led to a
colossal drop in revenues from taxes, levies,
and payments for the use of natural resources
to the consolidated budget of the Russian
Federation in 2025. The decline in oil and gas
revenues was planned to be offset by “non-
oil-and-gas” revenues through raising the tax
burden on profits, the standard VAT rate, and
so on. In reality, however, corporate profit
tax revenues fell. The most significant losses
occurred in the Komi Republic (49.5% of the
2024 revenue level), the Orenburg Region
(59.7%), and the Yamal-Nenets Autonomous
Area (60.6%). At the same time, it is important
to note that in 17 constituent entities of
the Russian Federation where corporate
profit tax revenue losses exceeded 20%, the
increase in personal income tax revenues did
not compensate for them (Lykova, Bukina,
2026). This situation, against the backdrop
of slowing economic growth and declining
entrepreneurial activity, creates additional
risks.

5 Sudakova A.E., Agarkov G.A., Tarasyev A.A. (2019). Budget Planning and Forecasting: A Textbook. Yekaterinburg:

Ural University Press. 308 p.

¢ Ablaev E.Yu. (2025). On the draft federal budget for 2026-2028. Center for Macroeconomic Analysis and Short-
Term Forecasting. Available at: http://www.forecast.ru/_Archive/analitics/Ablaev/bud20262028.pdf
7 Gadzhieva M. (2026). Stagnation on the doorstep: Russia’s economy finds itself one step away from stagflation.

Available at:
stagfliatcii
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According to CMASF, the implementation
of a tight financial policy accompanied by tax
changes and high interest rates may increase
the risk of prolonged stagnation?. At the same
time, the strengthening of the ruble helps to
curb inflation but simultaneously weakens
incentives for investment and limits the
economy’s long-term growth potential.

The Central Bank considers the stagflation
scenario unlikely: the economy will grow, with
GDP possibly increasing by 0.5-1.5% in 2026,
and by 1.5-2.5% annually in 2027 and beyond.
Meanwhile, sustainable inflation, according
to the Bank of Russia’s estimate, will settle at
around 4% as early as the second half of 2026°.

The state of the regional budget system de-
pends to a large extent on corporate profit tax
revenues, including those from manufactur-
ing enterprises. At the same time, this sector
is dependent on global market conditions. The
Vologda Region is one of the subjects where
fluctuations in the profits of metallurgical and
chemical corporations are substantially reflect-
ed in the state of regional finances. The region,
as one of the single-industry territories where
ferrous metallurgy and the chemical industry
account for up to 70% of industrial production
and, correspondingly, their share in tax reve-
nues reaches up to 70% of the budget’s revenue
side, demonstrates vulnerability to external
shocks. In 2020, tax revenues fell to 73.6 billion
rubles due to the pandemic, while by 2021 they
had sharply risen to 120.3 billion rubles thanks
to the temporary recovery of the metallurgical
and chemical industries (Borodulin, Malyshev,
2025). By 2024, however, growth rates had
slowed to 6.5%, indicating the exhaustion of
short-term stimuli and the intensification of
structural imbalances.
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The structural vulnerability of the
Vologda Region’s economy is manifested in
the dominance of raw material sectors (on
average over 2020-2023, ferrous metallurgy
accounted for up to 51.2% of industrial
output, and the chemical industry for up to
20.7%), whose dynamics directly depend on
fluctuations in world prices and logistical
constraints (Borodulin, Malyshev, 2025).
In addition, as noted in a CMASF report,
the Vologda Region was the only region to
experience a decline in personal income tax
(PIT) revenues in 2025,

These circumstances have a significant
impact on budget execution and its planning
for 2026-2028. Under economic crises, the
functional capabilities of the budget system at
all levels (federal, regional, and municipal) are
substantially constrained. This translates into
a shrinking revenue base, widening deficits,
forced cuts in social spending, and a reduced
capacity to implement strategic objectives for
the socio-economic development of territories.

In this context, it is pertinent to analyze
the current state of the regional budget and the
parameters being set for the upcoming period.

Key parameters of the current state of
the regional budget

Within economic theory, government
budget revenues are viewed as the financial
basis for fulfilling the state’s tasks. From an
institutional perspective, they represent the
result of distributive economic relations that
arise between the state, on the one hand, and
enterprises, organizations of various forms
of ownership, public-sector institutions, and
individuals as taxpayers and payers of other
mandatory charges, on the other!'.

8 Ablaev E.Yu. (2025). On the draft federal budget for 2026-2028. Center for Macroeconomic Analysis and Short-
Term Forecasting. Available at: http://www.forecast.ru/_Archive/analitics/Ablaev/bud20262028.pdf
° Russia’s economy one step away from stagflation. Finmarket. March 10, 2026. Available at: https://www.finmarket.

ru/main/article/6575386 (accessed: 24.03.2026).

10 Ablaev E.Yu. (2025). On the draft federal budget for 2026-2028. Center for Macroeconomic Analysis and Short-
Term Forecasting. Available at: http://www.forecast.ru/_Archive/analitics/Ablaev/bud20262028.pdf

11 Polyak G.B., Pilipenko O.I., Eriashvili N.D. (2017). Finance: A Textbook for University Students Studying Economics,
Specializing in “Finance and Credit”. Moscow: UNITY-DANA. 735 p.
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The
the national economy could not but affect
the execution of the budgets of Russia’s
constituent entities in 2025. At the same time,

increasingly complex situation in

as S.I. Shabelnikova noted, the parameters for
balancing regional budgets over the upcoming
three-year period have been determined by
taking into account the growth of the territories’
own revenues and the continued provision
of financial support from the federal budget
for fulfilling the tasks of achieving national
development goals (Shabelnikova, 2025).

However, as of 2025, the total revenues
of the Vologda Region’s budget amounted to
129.8 billion rubles (Tab. 1), representing a
9.4% decline in total receipts compared to
2024, while the budget’s own revenues fell
by 10.7% relative to the 2024 level. One of
the main reasons for this situation was the
economic slowdown. As a result, corporate
profit levels were low, leading to a decline in
corporate profit tax receipts'2.

It is also worth noting that, at the end
of 2025, the initially planned targets for
own-revenue receipts, as set out in Vologda

Region Law 5789-0Z of December 19, 2024,
“On the Regional Budget for 2025 and the
Planning Period of 2026 and 2027”3, were not
achieved. The budget version for 2025-2027
had projected 138.5 billion rubles, which
is 6.7% above the actually achieved level
(129.8 billion rubles; Fig. 1). The decline in
budget revenues was driven by significant
losses in corporate profit tax receipts, which
were mainly linked to falling revenues at
metallurgical enterprises. In addition, as
mentioned earlier, there was a slight decline
in PIT revenues.

The expenditure side of the budget reflects
the capacity of territories to foster economic and
social development, maintain national security,
deliver public services, and meet the needs
of society. In economic theory, expenditures
are understood as a system of institutionally
established economic relations that take
shape as the state’s budget system functions —
encompassing the accumulation, distribution,
and targeted use of financial resources!*. Up
to 2025, budget spending had been trending
upward year after year, driving an increase in

Table 1. Key parameters of the current state of the Vologda Region's budget, billion rubles

Parameter 2021 | 2022 | 2023 | 2024 | 2025 |?%% . 2021, | 2025 . 2024,
Total revenues 142.6 132.0 145.0 142.7 129.8 91.0 91.0
including 112 | 1028 | 1218 | 1233 | 1101 99.0 89.3
tax and non-tax revenues
gratuitous receipts 314 29.2 23.2 19.4 19.7 62.7 101.5
Expenditures 109.4 123.2 137.3 173.4 168.3 153.8 97.1
Deficit (-) / Surplus (+) 33.2 8.8 7.7 307 | 385 | *71.7billion | +7.8 billion
rubles rubles
Compiled from: Federal Treasury of Russia. Available at: https://roskazna.gov.ru/ispolnenie-byudzhetov/konsolidirovannye-
byudzhety-subektov/

12° Ablaev E.Yu. (2025). On the draft federal budget for 2026-2028. Center for Macroeconomic Analysis and Short-
Term Forecasting. Available at: http://www.forecast.ru/_Archive/analitics/Ablaev/bud20262028.pdf

13 Official internet portal of legal information of the Legislative Assembly of the Vologda Region. Available at: https://
www.vologdazso.ru/actions/npa/laws/search.php?docid=TkRZM016QTRPVUUwWVFc

4 Polyak G.B., Pilipenko O.I., Eriashvili N.D. (2017). Finance: A Textbook for University Students Studying Economics,
Specializing in “Finance and Credit”. Moscow: UNITY-DANA. 735 p.
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Figure 1. Key parameters of the Vologda Region's budget and their deviation
from the previous year's parameters (2025-2027)
Note: revenues, expenditures, and deficit/surplus for 2025 represent actual budget execution.
Compiled from: data of the Federal Treasury of Russia; Vologda Region Law 5789-0OZ of December 19, 2024, "On the Regional
Budget for 2025 and the Planning Period of 2026 and 2027"; Vologda Region Law 6046-0Z of December 16, 2025, "On the
Regional Budget for 2026 and the Planning Period of 2027 and 2028".

government borrowing. By the end of 2025,
however, actual expenditures amounted to 168.3
billion rubles, which was 1.1 billion rubles below
the level planned in the previous budget cycle
and 2.9% lower than in 2024.

The budget deficit at the end of 2025
reached 38.5 billion rubles, whereas the deficit
originally planned in the Vologda Region’s
budget for 2025 had been 30.8 billion rubles,
further underscoring the persistence of the
negative trend and the risks that accompany it.

Planned indicators of the Vologda
Region’s budget for 2026-2028

Vologda Region Law 6046-0Z of December
16, 2025, “On the Regional Budget for 2026
and the Planning Period of 2027 and 2028,
was drafted taking into account the following
normative legal documents:

- Budget Code of the Russian Federation;

- Main Directions of Budgetary, Tax, and
Customs-Tariff Policy of the Russian Federation;

- Main Directions of Budgetary, Tax, and
Debt Policy of the Vologda Region;

- Agreements with the Ministry of Finance
of the Russian Federation and the Federal
Treasury on the provision of budget loans;

- Federal Law “On the Federal Budget for
2026 and the Planning Period of 2027 and
2028”, and others.

In essence, the budget serves as the key
source of financing for the measures set
out in the Strategy for the Socio-Economic
Development of the Vologda Region for the
Period up to 2036", as well as for the region’s
state programs and national and regional
projects. The 2026-2028 regional budget, which
is built around a program-based expenditure

5 On the Strategy for the Socio-Economic Development of the Vologda Region for the Period up to 2036:
Resolution 194 of the Vologda Region Government of February 20, 2026. Available at: http://publication.pravo.gov.ru/

document/3500202602200002
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structure, envisages a transition to a new system
for managing state programs — one designed
to improve the goal-setting mechanism and
align it more closely with the achievement of
national development goals.

The budget parameters for 2026 and the
2027-2028 planning period rest on the baseline
scenario of the region’s socio-economic
development forecast, which projects economic
growth of 2.3% in 2026, 1.9% in 2027, and 2.7%
in 2028,

The economy, however, is operating in an
environment of unstable market conditions,
escalating geopolitical tensions, sanctions
pressure from Western countries, a high key
interest rate set by the Central Bank of the
Russian Federation, and persistent inflation. As
a result, budget revenues are declining over the
planning period under review. Specifically, total
budget revenues for 2026 are projected at 129
billion rubles, while expenditures are expected
to reach 139 billion rubles. The budget is
planned to run a deficit.

At the same time, several positive trends in
the upcoming budget cycle can be identified.

1. Maintaining the status of a region that does
not receive equalization grants.

In the upcoming three-year period, just as
in 2023-2025, no equalization grants for fiscal

capacity are planned, which provides additional
room for maneuver in implementing budget
policy.

2. Efforts to ensure budget balance.

The Vologda Region Government has set a
serious goal of reducing the budget deficit from
38.5 billion rubles in 2025 to 10.2 billion rubles
in 2026, with a subsequent move into surplus
in 2027-2028 (3.9 and 4.2 billion rubles,
respectively; Tab. 2).

However, due to the deterioration of
macroeconomic  conditions, the initial
trajectory of surplus budget execution (as set
out in the 2024 version of the regional budget
law) of 343.7 thousand rubles in 2026 was
revised toward a deficit.

3. Strengthening the social orientation of the
regional budget.

In the upcoming budget cycle, it is planned
not only to maintain but also to reinforce
the expenditure structure that has been in
place for many years, with a dominant social
orientation (60% of expenditures annually;
Tab. 3).

In 2026, the following expenditures remain
priorities in terms of budget financing: social
policy (26.9%), education (22.7%), and the
national economy (18.9%). These areas are

consistent with the key socio-economic

Table 2. Changes in the budget balance envisaged in the Vologda Region's Budget for 2026-2028,
relative to the planned indicators in 2025, billion rubles

Deficit (-) / Surplus (+) 2025 2026 2027 2028
Previous planning period (2025-2027) -30.8 0.3 2.0 -
Current planning period (2026-2028) - -10.2 3.9 4.2
Deviation +7.7* +10.5 +1.9 -

* In 2025, the budget was executed with a deficit of 38.5 billion rubles.
Compiled from: data of the Federal Treasury of Russia; Vologda Region Law 5789-0Z of December 19, 2024, "On the Regional
Budget for 2025 and the Planning Period of 2026 and 2027"; Vologda Region Law 6046-0Z of December 16, 2025, "On the
Regional Budget for 2026 and the Planning Period of 2027 and 2028".

16 On the Forecast of the Socio-Economic Development of Vologda Region for the Medium-Term Period of 2026—
2028: Resolution 1484 of the Vologda Region Government of October 31, 2025. Available at: http://publication.pravo.gov.

ru/document/3500202510310002
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Table 3. Structure of regional budget expenditures, %

Territorial finance

Expenditure category 2021 2022 2023 2024 2025 Plan
2026 2027 2028

Social sphere, including: 61.4 60.0 55.8 52.2 57.9 60.6 60.4 60.0

social policy 27.0 26.1 234 20.2 24.0 26.9 26.8 27.8

education 19.8 20.3 20.5 20.5 20.2 22.7 22.7 20.2

healthcare 11.7 9.6 8.7 83 9.7 7.3 8.0 8.0

culture, cinematography 1.3 1.6 1.6 1.7 23 2.8 2.6 37

g:é’s_j;f)'r‘:d”ca“o" 17 24 16 16 17 0.9 0.4 0.4
National economy 25.1 25.5 27.3 271 21.9 18.9 21.7 20.2
Intergovernmental transfers 5.2 5.9 6.3 7.2 2.1 7.0 35 2.6
General government issues 3.6 3.4 3.5 8.5 3.9 5.8 5.6 53
Housing and utilities 2.8 3.2 5.1 4.1 7.1 4.6 4.8 5.6
Compiled from: data of the Federal Treasury of Russia; Vologda Region Law 6046-0Z of December 16, 2025, "On the Regional
Budget for 2026 and the Planning Period of 2027 and 2028".

development priorities of the region, as set
out in the Strategy for the Socio-Economic
Development of the Vologda Region for the
Period up to 2036'7.

At the same time, the decline in spending
across key areas of the regional budget has been
driven by falling revenues at both the federal and
regional levels against a backdrop of difficult
macroeconomic conditions. As specialists
from CMASF note in their analytical review of
the parameters and priorities of budget policy
for 2026-2028, “given the transformation of
both the economy and the budget system,
accompanied by a drop in resource revenues,
restructuring the budget revenue base has
become an objective necessity”!s.

The planned volume of budget expenditures
has also shifted somewhat compared to the

previous period (Tab. 4). Overall, total spending

in the Vologda Region’s budget system has been
scaled back slightly relative to earlier plans.
The deepest cuts are in social policy, education,
healthcare, and intergovernmental transfers
to municipalities. Meanwhile, expenditures on
housing and utilities, the national economy,
general government functions, culture, and
cinematography have been raised significantly.

It is planned to reduce intergovernmental
transferswithintheexpenditurestructure.Thisis
undoubtedly linked to the ongoing municipal
reform and the decrease in the number of
municipal entities. The emerging situation can
be assessed positively, on the one hand, because
the concentration of limited financial resources
allows them to be spent more optimally. On the
other hand, however, it leads to a diminished
role for local self-government in addressing the
concerns of the local population.

17 On the Strategy for the Socio-Economic Development of Vologda Region for the Period up to 2036: Resolution 194

of the Vologda Region Government of February 20, 2026.

18 Ablaev E.Yu. (2025). On the draft federal budget for 2026-2028. Center for Macroeconomic Analysis and Short-
Term Forecasting. Available at: http://www.forecast.ru/_Archive/analitics/Ablaev/bud20262028.pdf
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Table 4. Changes in the structure of regional budget expenditures envisaged in the budget for 2026-2028,
compared with the previous parameters for 2025-2027, %**

Expenditure category 2025 2026 2027 2028
Social sphere, including: 57.9 60.6 60.4 60.0
Deviation from the previous planning period -0.6 35 3.2 -
social policy 24.0 26,9 26.8 27.8
Deviation from the previous planning period -0.9 2.7 -35 -
education 20.2 22.7 22.7 20.2
Deviation from the previous planning period -0.7 -0.5 -0.3 -
healthcare 9.7 7.3 8.0 8.0
Deviation from the previous planning period -0.2 -14 -0.5 -
culture, cinematography 23 2.8 2.6 3.7
Deviation from the previous planning period +0.4 +1.2 +1.7 -
physical culture and sports 1.7 0.9 0.4 0.4
Deviation from the previous planning period +0.4 0.0 -0.5 -
National economy 21.9 18.9 21.7 20.2
Deviation from the previous planning period 0.0 +2.9 +5.5 -
Intergovernmental transfers 2.1 7.0 35 2.6
Deviation from the previous planning period -5.1 -0.7 4.1 -
General government issues 3.9 5.8 5.6 53
Deviation from the previous planning period -0.9 +0.4 +0.1 -
Housing and utilities 7.1 4.6 4.8 5.6
Deviation from the previous planning period +14 +1.9 +4.1 -

Compiled from: data of the Federal Treasury of Russia; Vologda Region Law 5789-0Z of December 19, 2024, "On the Regional
Budget for 2025 and the Planning Period of 2026 and 2027"; Vologda Region Law 6046-0OZ of December 16, 2025, "On the
Regional Budget for 2026 and the Planning Period of 2027 and 2028".

4. Increasing the coverage of expenditure
commitments from own revenue sources.

According to Vologda Region Law 6046-0Z of
December 16, 2025, “On the Regional Budget for
2026 and the Planning Period of 2027 and 2028,
the growth in the volume of expenditures in
2027-2028 will be supported by the region’s own
revenue sources. Whereas in 2025 own revenues
covered 65.4% of budget expenditures, in 2026
this indicator is projected to rise to 78.5%, with
further growth to 91.0% by 2028 (Fig. 2).

Covering expenditure commitments from
own revenue sources depends not only on
achieving planned revenue targets but also on
the availability of mechanisms for maintaining
socio-economic stability®. It is worth noting
that no substantial changes in the volume of
current budget expenditures, in contrast to
what was built into Vologda Region Law 5789-

0Z of December 19, 2024, “On the Regional
Budget for 2025 and the Planning Period of
2026 and 20277, are envisaged. However, the
budget’s own revenues have been reduced
relative to the previous figures: 109.4 billion
rubles against the initially planned 120.9 billion
rubles in 2026, and 119.9 against 126.3 billion
rubles in 2027. Accordingly, a slight decline is
observed in the degree to which the Vologda
Region’s expenditure commitments are covered
from its own revenue sources, along with a
deviation from the previous year’s parameters.
Should these parameters be achieved under
favorable external conditions, the level of
covering expenditure commitments with own
revenues (88.7%) will match the 2023 level, but
will not reach the full coverage of expenditure
commitments from own
observed in 2021 (101.6%).

revenue Ssources

19 Ablaev E.Yu. (2025). On the draft federal budget for 2026—2028. Center for Macroeconomic Analysis and Short-
Term Forecasting. Available at: http://www.forecast.ru/_Archive/analitics/Ablaev/bud20262028.pdf
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Despite the planned improvement in
balance, the region’s budget system remains
vulnerable, which mirrors the situation in the
country as a whole. Thus, given the challenges
facing the country, and the need to combine
budget consolidation with the continued
financing of key national projects, a gap persists
between the revenue base and the commitments
that have been undertaken?®.

Thus, the reviewed Regional Budget Law
for 2026-2028 is associated with a number of
negative aspects and risks.

1. Decline in the regional budget’s own
revenues.

The drop in the Vologda Region’s own budget
revenues by 10.8 billion rubles in 2025 (from
the originally planned 120.9 billion rubles to

110.1 billion rubles) is linked, first and foremost,
to falling profits in the metallurgical sector due
to unfavorable macroeconomic conditions and
low prices on the global metals market. In 2026,
a further decline in own revenues to 109.4 billion
rubles is projected, and, as a consequence, a
budget deficit (-10.2 billion rubles).

2. Cuts in financing of key areas of the Vologda
Region’s socio-economic development from the
regional budget.

The deteriorating economic situation and the
budget deficit that has formed entail a reduction
in spending not only on the economy but also
on the social sphere. In particular, spending on
education in 2026 will amount to only 92.9% of
the 2025 estimate; on healthcare — 62.8%; and
on physical education and sport — 48.3% (Tab. 5).

Table 5. Changes in the volume of financing of key areas
of Vologda Region's socio-economic development from the regional budget, % of the previous year

Expenditure category 2022 2023 2024 2025 Plan
2026 2027 2028
Social policy 109.1 100.0 105.4 115.4 923 98.1 105.5
Deviation from the previous planning period -10.7 -2.5 -
Education | 1155 | 1122 | 1263 | 958 | 929 97.8 90.6
Deviation from the previous planning period +1.8 -0.9 -
Healthcare | 924 | 1009 | 1210 | 1131 | 628 1058 | 1009
Deviation from the previous planning period -9.6 +10.1 -
Culture, cinematography 1406 | 1140 | 502 | 1267 97.4 97.4 145.9
Deviation from the previous planning period +28.3 +39.8 -
Physical culture and sports | 1612 | 740 | 778 | 1036 | 483 35.7 100.0
Deviation from the previous planning period -6.0 -28.7 -
National economy | 1142 | 1192 | 1138 | 783 | 739 | 1125 | 941
Deviation from the previous planning period +0.4 +12.3 -
General government issues | 107.1 | 112.9 | 68.9 | 91.5 110.8 72.2 130.8
Deviation from the previous planning period +18.5 -27.5 -
Housing and utilities | 1280 | 1818 | 1216 | 96.0 76.5 68.1 59.7
Deviation from the previous planning period +37.4 -29.5 -
Compiled from: data of the Federal Treasury of Russia; Vologda Region Law 5789-0Z of December 19, 2024, "On the Regional
Budget for 2025 and the Planning Period of 2026 and 2027"; Vologda Region Law No. 6046-0Z of December 16, 2025, "On
the Regional Budget for 2026 and the Planning Period of 2027 and 2028."*

2 Ablaev E.Yu. (2025). On the draft federal budget for 2026—2028. Center for Macroeconomic Analysis and Short-
Term Forecasting. Available at: http://www.forecast.ru/_Archive/analitics/Ablaev/bud20262028.pdf
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It is worth noting that, in contrast to the
initially planned reduction in spending on
these items in the previous period (Vologda
Region Law 5789-0Z of December 19, 2024),
in the upcoming budget cycle the pace of their
decline is even more substantial. The change in
the situation regarding the financing of physical
education and sport, general government
issues, and the housing and utilities sector in
2027, compared with the previously planned
figures, is especially critical. At the same time,
higher growth rates are observed in 2026-2027
in the volume of financing for culture and
cinematography, and the national economy, in
contrast to what was built into Vologda Region
Law 5789-0Z of December 19, 2024, “On the
Regional Budget for 2025 and the Planning
Period of 2026 and 2027”.

Territorial finance |

We should note the negative trend beingbuilt
into expenditures on economic development:
spending on the national economy in 2026 will
amount to only 73.9% of 2025 spending; and on
housing and utilities — 76.5%.

The reduction in spending on the national
economy is especially acute in the agro-
industrial complex: in 2027-2028, no support
is envisaged for meat production, marketable
fish, elite seed production, or selective breeding
activities in pedigree livestock farming
(Tab. 6). At the same time, it is important to
note that financing for these activities had
previously been built into the budget for 2027,
in accordance with Vologda Region Law 5789-
OZ of December 19, 2024, “On the Regional
Budget for 2025 and the Planning Period of
2026 and 2027”.

Table 6. Changes in the volume of financing of selected regional projects
in the agro-industrial complex of the Vologda Region

) 2026 2027 2028
Project name, C " C " Current
selected expenditure items urren Previous plan urren Previous plan |
plan plan plan

Regional project "Development of Sectors and
Technical Modernization of the Agro-Industrial 3107.2 2584.1 742.0 2505.6 912.7
Complex," million rubles, including:
— support for meat production 111.3 256.5 0 256.5 0
— support for protected-ground production 50.5 45.3 0 45.3 0
— support for marketable fish production 17.4 15.9 0 15.9 0
— support for elite seed production 4.2 49 0 54 0
- SL_Jpport.for selective preedlng activities in 135.0 203.2 0 2223 0
pedigree livestock farming
— support for milk production 1488.5 5522 105.4 604.0 35.0
Rgg}onal project ImprO\'/ement of Rural Areas, 125 0.0 0 0.0 0
million rubles, including:
- implementation of measures for the 125 0.0 0 0.0 0
improvement of rural areas
Regional project "Modern Image 341.5 555.1 40.8 434.9 24.6
of Rural Areas
— ensuring the integrated development of rural
areas (agglomerations), excluding construction 49.0 555.1 0 434.9 0
or reconstruction projects
Compiled from: data of the Federal Treasury of Russia; Vologda Region Law 5789-0Z of December 19, 2024, "On the Regional
Budget for 2025 and the Planning Period of 2026 and 2027"; Vologda Region Law 6046-0Z of December 16, 2025, "On the
Regional Budget for 2026 and the Planning Period of 2027 and 2028".
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A similar situation is developing with regard
to the regional project “Modern Image of Rural
Areas”: the total amount of its support has
been cut more than tenfold. Expenditures on
ensuring the integrated development of rural
areas (agglomerations), excluding construction
or reconstruction projects, are not provided
for at all. In addition, starting from 2027, the
financing of the regional project “Improvement
of Rural Areas” is set to be halted entirely.

3. Growth of the state debt.

The region’s state debt in 2025 amounted to
19.0 billion rubles. At the same time, the volume
of borrowing decreased by 2.5 billion rubles
compared to 2024 and consisted exclusively
of budget loans. The draft regional budget for
2026-2028 envisages an increase in the volume
of state debt from 19.0 billion rubles in 2025 to
22.1 billion rubles in 2026, which corresponds
to 20.2% of the regional budget’s tax and
non-tax revenues. In 2026, the debt burden
will increase from 14.2 to 20.2%, or by 6 p.p.
(Fig. 3). Although the value of this parameter
is considered moderate under the fiscal rule,
should the state debt increase further, this will
threaten the region’s financial stability.

It is worth noting that there are substantial
changes in the volume of state debt in the
adopted budget, in contrast to what was built
into Vologda Region Law 5789-0Z of December

19, 2024, “On the Regional Budget for 2025
and the Planning Period of 2026 and 2027”.
Its volume increased to 22.1 billion rubles,
against the originally planned 17.7 billion
rubles in 2026, and to 19.9 against 16.4 billion
rubles in 2027. Moreover, the planned figure of
22.1 billion rubles is the highest in the last five
years.

We should point out that the Vologda
Region’s budget adopted for the upcoming
period has also radically changed the
composition of the state debt. Thus, budget
loans will now constitute only a portion of the
total volume of debt obligations: 48.4%, or 10.7
billion rubles, in 2026; 58.3%, or 11.6 billion
rubles, in 2027; and 70.3%, or 11.8 billion
rubles, in 2028 (prior to 2026, the state debt had
consisted exclusively of budget loans).

4. Use of commercial credit and, as a
consequence, growth of the debt burden and debt
service obligations.

The main aspects of the Vologda Region’s
budget policy with respect to the formation
of state debt have long been based on the
principle of refraining from using expensive
debt instruments. Budget loans, which the
region coordinated with the Ministry of Finance
of the Russian Federation, were employed
predominantly. However, the draft regional
budget for 2026-2028 envisages the use of

Table 7. Parameters of the volume and composition of the state debt envisaged
in the Vologda Region's budget for 2026-2028

Parameter 2026 2027 2028
State debt, billion rubles 221 19.9 16.8
including:
commercial credit, billion rubles 10.9 7.9 49
treasury bonds, billion rubles 0.5 0.4 0.1
budget loans, billion rubles 10.7 11.6 11.8
State debt net of commercial credit, billion rubles 11.2 12 1.9
Projected average annual key interest rate, % 13.0-15.0 7.5-8.5 7.5-8.5
Compiled from: Vologda Region Law 6046-0Z of December 16, 2025, "On the Regional Budget for 2026 and the Planning
Period of 2027 and 2028"; Key Parameters of the Bank of Russia's Forecast under the Baseline Scenario. Available at: https://
www.consultant.ru/document/cons_doc_LAW_517388/2b8d32b009eba7feba6045274900cd2cc7ef082d/
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commercial credit, whose share in the total
volume of debt obligations is substantial: in
2026, commercial credit of 10.9 billion rubles
is planned; in 2027, a decrease of 3.0 billion
rubles, i.e., to 7.9 billion rubles; in 2028, a
further decrease of 3.0 billion rubles is also
planned, i.e., to 4.9 billion rubles (Tab. 7).

The draft regional law justifies that these
measures are necessary to cover cash gaps.
However, this raises serious concerns, given the
fact that the key interest rate projected by the
Central Bank of the Russian Federation for 2026
will stand at 13-15%.

5. Withdrawal of financing from research and
development (R&D) work.

Achieving technological leadership is
currently one of the strategic national goals of
the Russian Federation. According to research,
countries with high R&D spending demonstrate
higher rates of economic growth and better
resilience to crises. In this connection, R&D
funding in Russia is planned to be increased to
3% of GDP (at present, these expenditures do
not exceed 1% of GDP). The share of domestic
spending on research and development in the
Vologda Region in 2023 was only 0.12% of GRP,
whichisone of the lowest values of this indicator
among the subjects of the Northwestern Federal
District.

The Development Strategy of the Vologda
Region to 2030 had envisaged an increase
in the growth rate of domestic spending on
research and development from 2.98% in 2015
to 6.0% in 2030*. The new Strategy for the
Socio-Economic Development of the Vologda
Region for the Period up to 2036% plans to

increase domestic spending on research and
development from 0.11% of the gross regional
product in 2023 to 0.2% of the gross regional
product by 2030.

At the same time, the budget for 2026-2028
includes no support for performing R&D work.
In 2025, however, expenditures on supporting
R&D activities amounted to 24.2 million
rubles. In the upcoming budget cycle, only
support for laureates of the State Prizes and
the State Youth Prize of the Vologda Region
in Science and Technology is envisaged, in
the amount of 730.0 thousand rubles annually
(Tab. 8). 1t is worth noting that, overall, a
yearly reduction in funding for the program
“Investment Attractiveness, Industry, and
Science” is planned, from 897 million rubles
in 2026 to 827 million rubles in 2028, or by
7.8%. This is substantially below the level of
spending on its implementation in 2025, when
1,428 million rubles were channeled into the
program, which is 531 million rubles, or 37.2%,
less than the planned volume in 2026 (897
million rubles).

This creates a risk that the targets for
introducing advanced technologies, enhancing
the innovativeness of the economy, and
attracting young people to the research and
development sphere will not be met. It should
be noted that the index of scientific and
technological potential of the Vologda Region?,
calculated by VoIRC RAS staff, stands at an
extremely low level. The region is experiencing
a significant reduction in the number of
researchers, including graduate and doctoral
students.

21 On the Strategy for the Socio-Economic Development of Vologda Region for the Period up to 2030: Resolution of
the Government of the Vologda Region on Amendments to Resolution of the Regional Government No. 920 of October 17,
2016, No. 1223 of October 30, 2023. Available at: http://publication.pravo.gov.ru/document/3500202311010018

22 On the Strategy for the Socio-Economic Development of the Vologda Region for the Period up to 2036:
Resolution 194 of the Vologda Region Government of February 20, 2026. Available at: http://publication.pravo.gov.ru/

document/3500202602200002

% Scientific and Technological Potential of the Regions of the Russian Federation. 2010-2023: Status, Dynamics,
Problems (2025). Information-Analytical Bulletin, Issue 1. Team of authors under the scientific supervision of V.A. Ilyin

and T.V. Uskova. Vologda: VolRC RAS. 90 p.
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Table 8. Volume of financial support for the program "Investment Attractiveness, Industry, and Science"
and its structural components, thousand rubles

Name of the program's structural component 2026 2027 2028
Total, including 897459.4* 891396.4 82739%6.4
support for performing R&D work 0.0** 0.0 0.0
support for laureates of the State Prizes of the Vologda Region in
Science and Technology and the State Youth Prize of the Vologda Region 730.0 730.0 730.0
in Science and Technology
provision for the creation of infrastructure facilities for the special 8178339 817833, 9 8178339
economic zone
|mplem§ntatlon of measures to provide financial support to industrial 41213.7 0.0 0.0
enterprises
support for entities in the industrial sector to cover part of the initial
payment (advance) costs when signing equipment leasing agreements 8242.6 0.0 0.0
with Russian leasing organizations
support for entities in the industrial sector for the acquisition of new 20606.7 0.0 0.0
equipment

Compiled from: Vologda Region Law 6046-0Z of December 16, 2025, "On the Regional Budget for 2026 and the Planning

Period of 2027 and 2028".

6. Declining role of corporate profit tax as the
main source of regional budget financing.

Starting in 2026, the personal income tax
(PIT) becomes the key source of financing for
the regional budget (35.3% of own revenues;
Tab. 9). In particular, PIT revenues are projected
at 38.8 billion rubles (35.5% of own revenues) in
2026, 41.5 billion rubles (34.6% of own revenues)
in 2027, and 44.3 billion rubles (35.2% of own
revenues) in 2028. On the one hand, this points

to arise in household income levels. On the other
hand, however, the decline in corporate profit
tax revenues indicates that negative trends in
the economy are becoming more entrenched.
Similartrendsinthechangingstructureofthe
budget’s revenue items are also observed at the
Russian level. In particular, specialists from the
Center for Macroeconomic Analysis and Short-
Term Forecasting note that the transformation
processes taking place in the budget system

Table 9. Changes in the volume of personal income tax (PIT) and corporate profit tax revenues
to the regional budget for 2026-2028, compared with the previous parameters

Project
Parameter 2023 2024 2025
2026 2027 2028

PIT revenues, billion rubles 24.1 37.0 35.1 38.8 41.5 443

Deviation from the previous planning period +4.3 +4.3 -
% of own revenues 19.8 30.0 31.9 355 34.6 35.2

Deviation from the previous planning period +7.5 +5.2 -
Corporate profit tax revenues, billion 535 36.4 29.6 28.1 343 355
rubles

Deviation from the previous planning period -16.6 -10.2 -
% of own revenues 44.0 29.5 26.9 25.7 28.6 28.2

Deviation from the previous planning period 2.8 -0.8 -
Compiled from: data of the Federal Treasury of Russia; Vologda Region Law 6046-0OZ of December 16, 2025, "On the Regional
Budget for 2026 and the Planning Period of 2027 and 2028".
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have been prompted by an objective necessity
due to the decline in resource revenues?.. In this
connection, the main instrument of fiscal policy
in 2026-2028 will be aimed at increasing the
tax burden on small and midsize enterprises,
individual entrepreneurs, and households.
However, this could serve as a factor for some
enterprises to move into the shadow market or
to cease operations. Therefore, ensuring budget
sustainability depends not only on achieving
planned revenue targets but also on maintaining
conditions conducive to stimulating economic
development, which forms the basis for the
long-term balance of the budget system.

Conclusion

The conducted study has made it possible to
substantiate that the systematic deviations of
actual budget indicators from planned values,
the growth of budget risks, and the decline in
the efficiency of spending are predominantly
determined by increasing macroeconomic
uncertainty and the lag of the budget planning
tools being employed behind the current
challenges of the contemporary economic
environment.

In this connection, within the framework
of the prevailing macroeconomic conditions,
the following main risks exist for the execution
of the Vologda Region’s budget in 2026. First,
the slowing of global economic activity and
the intensification of sanctions pressure,
which will lead to a decline in demand for
Russian exports and a reduction in imports.
Second, the persistence of tight monetary
policy will act as a factor reducing consumer
and investment activity. Third, the shortage
of qualified personnel may be a cause of the
slowdown in the socio-economic, as well as
scientific and technological, development of
territories.

It has been established that Vologda Region
Law “On the Regional Budget for 2026 and the

Planning Period of 2027 and 2028” envisages
the following trends:

- the maintenance of the status of a region
that does not receive equalization grants and
the social orientation of the budget;

- a planned improvement in budget
sustainability (a projected move to a surplus
budget execution in the amount of 3.9-4.2
billion rubles in 2027-2028);

- a reduction in the planned expenditures
of the regional budget in 2026 by 29.1 billion
rubles (from 173.4 to 139.2 billion rubles),
in particular a decline in the budget’s own
spending on education, healthcare, and the
national economy;

— an increase in the volume of state debt by
16.0% (from 19.0 billion rubles in 2025 to 22.1 bil-
lion rubles in 2026) and the inclusion of commer-
cial credit as a form of ensuring budget balance
against the backdrop of tight monetary policy;

—the absence of support for scientific research
and experimental development work in the
medium term against the backdrop of the region’s
low scientific and technological potential.

The comparison of the budget parameters
planned for 2026-2028 with the previous
period (2025-2027) has made it possible to
demonstrate the substantial influence of
the macroeconomic environment, sanctions
restrictions, the decline in oil and gas revenues,
and other factors. At the same time, despite
the existing risks associated with the difficult
economic situation, the strategic development
objectives of the region must be fulfilled.

According to S.I. Shabelnikova, in order
to achieve the planned parameters and the
resilience of territorial economies under the
conditions of economic recession and an
increased burden on budgets, it is necessary
to enhance the transparency and ensure real
control over the spending of budget funds, in
particular by making more active use of digital
technologies in exercising the control function;

2 Ablaev E.Yu. (2025). On the draft federal budget for 2026—2028. Center for Macroeconomic Analysis and Short-
Term Forecasting. Available at: http://www.forecast.ru/_Archive/analitics/Ablaev/bud20262028.pdf
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to improve the quality of planning indicators
for the implementation of state programs,
taking into account the previous year’s results;
to prioritize expenditures and eliminate
unnecessary and ineffective spending, among
other measures (Shabelnikova, 2025).

In the current year, budget risks will
intensify against the backdrop of an increase in
the VAT rate from 20 to 22%; the expansion of
its tax base by lowering the income threshold for
taxpayers of the single tax under the Simplified
Taxation System (STS); the indexation of
excise tax rates; and the elimination of some
tax exemptions. In particular, the procedure for
applying preferential rates of mandatory social
insurance contributions has been tightened
for IT companies; in the small and medium-
sized business sector, reduced rates can now
be used only by those entities that operate in
priority sectors and meet certain conditions.
Another change is associated with an increase
in rates on a number of excisable goods:
tobacco, alcohol, and alcohol-containing
products, as well as sugar-sweetened beverages,
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YckoBa T.B., KonbiToBa E.[.

COCTOAAHVE PETMIOHA/IbHOI O BIOAYKETA BO/IOTOACKO OBJIACTU
B 2021-2025 I'T. N BIOAXKETHBIE PUCKW HA 2026-2028 I'T.

Ha ¢hone coxpausiiowezocsi CAaHKYUOHH020 0asyieHusl, 3amedneHus memnos pocma 3KOHOMUKU mep-
pumoputi, CHUMeHUs. UHBECMUYUOHHOL akmueHocmu npednpusimuii, 8bICOKOL Kawuesoli cmasKu
COYUAIbHO-IKOHOMUUECKOe pa3sumue pezuoHo8 Npooosxaem 3asucems 0m ux cnocobHocmu aoan-
muposamsCsl K HO8bLM YCN08UIM, I(PPeKkmusHo ucnons308ams UMeWULiCs nomeHyual u npueJe-
kamo pecypcel. IIpu smom cybsekmol P® 00513aHbl 8 NOHOM 00Beme 8bIN0JIHAMb COYUAbHBlE 005130~
menbcmea u obecneuusams docmuxieHue HayUOHAIbHbIX yeell. [1agHbIM UCMOUYHUKOM 8bINOJTHEHUS
(PYHKYUTI, 803/10M#EHHbIX HA OpP2aHbl 20CY0apCmMeeHHol enacmu, esicmynaem 0w0xem, 6aauuli-
Cs1 8e0YWUM 38EHOM (PUHAHCOBOLI cucmemvl U KpynHetiuum (poHoom deHexcHblx cpedcms. Co2nacHo
Brooxcemuomy kodekcy PD, 00HUM U3 NPUHYUNOB OHOO0HEMHOU cucmeMbl 81emcsl e20 Camocmos-
meJibHOCMb, Komopas Moxcem Obimb doCmuzHyma npu Halu4uuu y coomeemcmayrwuwjeti meppumopuu
C0OCMBEHHbIX UCMOUHUK08 00X0008. O0HAKO npobiema 3axkauaemcs 8 HU3Kol dose coOCMBEeHHbIX
00x0008 8 cmpykmype 6100x#cemos 60bWUHCMEa cY6seKmMo8 PD u ux 8b1COKOL 3a8UCUMOCMU 0M MeH -
6r00xemHblx mpaxcghepmos u3 edepanvHozo yeHmpa. Kpome 3mozo, MHozue pezuoHsl 3agucsim om
00HoOll ompacnu (cvipbesoti, azpapHoti u m.o.), umo denaem ux 6100xemsl YI36UMbIMU K KOEOAHUAM
UeH U MAaKkpoIKOHOMUUECKUM UWIOKaM. B pe3ynbmame cyujecmeyem 6blCOKULL PUCK HEBO3MOXCHOCMU
obecneyuums MoUHOCMb U HAOEXCHOCMb OIO0HEMH020 NIIAHUPOBAHUS U3-3d 8bICOKOL 8ONAMUNLHOCMU
MAKpOIKOHOMUUECKUX hapamempos. [laHHble npobnembl HA HAYUOHATILHOM YPO8He HAX00amcs 8 ¢o-
Kyce BHUMAHUSL He MOJIbKO YUeHslX, HO U npedcmasumeneti ucciedosamensckux opeavudayuti. OoHa-
KO HA Pe2UOHAIbHOM YPO8He IMu 80NpPOCsl U3YyHArmMcs ppazmeHmapHo u HedocmamouHo CUCMeMHO,
umo 06ycJi08J1eHO 02PAHUUEHHOCMBIO UCCIE008AMENBCKUX PECYPCO8 U OMCYmMCcmauemM Cneyuanusupo-
BAHHBIX YEHMPO8. B c853U C amum akmyaisHolM npedcmasnsemcs usyueHue ocobeHHocmeli popmu-
posaHus u peanudayuu 0100xema Ha pezuoHaIbHOM YPO8He, Umo U 0Npedesuno yeab UcCied08aHusl.
HayuHas HOB8U3HA 3aK10Uaencst 8 KOMIJIEKCHOU OUeHKe HO8020 0100#emHO20 YUKIA Pe2UOHANbHO20
Orodxema (Ha npumepe Bonozodckoli obaacmu) u conocmasieHuu e2o napamempos ¢ hpeovloywum
nnanossim nepuodom 2025-2027 22., a makxice onpedesneHuu 8aAUsIHUS MAKPOIKOHOMUUECKUX (hakmo-
po8 Ha cmpykmypy 00x0008 U pacxodos, 001208yt HAzpy3Ky u nepcnekmusst pazeumus. OG0CHOBAHO,
umo cucmemamuyeckoe OmKJI0HeHuUe pakmuueckux Or0xemHblx nokazameseli om njiaHos8slx, pocm
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0100XeMHMbIX PUCKOB U CHUMCEHUE d(hekmusHOCMU pacxo008aHuUsl cpedcma C8s13aHbl C Hapacmarouleti
MAKPOIKOHOMUUECKOTI HEONpeOeseHHOCMbI0 U 0MCMABAHUEM NPUMEHSIEMbIX UHCMPYMeHmMo8 6100-
HEeMHO20 NNAHUPOBAHUSL OM COBPEMEHHBIX 8b130806. B 3aKn0UUMENbHOU uacmu cmamou 0mpajieHsl
U3MeHeHUs 8 3aKOHO0amenbcmee 0 Hanozax u cbopax, acmynusuiue 8 cuny 8 2026 200y, kacarnuuecs
HJIC, YCH, nbzomHbix mapugos u op.

Biooxcem, obnacmHoli Gro0xem, 0CHO8Hble HANpasyeHus 0r0#emHOU NOAUMUKU, 20CY0apCmeeHHbIl
done, deuyum/npoguyum, Hanozu, 1620mbwl, Bonozodckas obnacme.
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household finance as an investment resource for supporting regional socioeconomic development were
analyzed. It was found that the main factors negatively impacting the population’s willingness to invest
domestically include low income, a relatively high debt burden, and the lack of savings in bank deposits
among the majority of respondents. The presence of a fairly significant investment potential among a
portion of the population in the form of savings in credit institutions, which could potentially be directed
to the investment, the development of stock instruments for attracting funds from individuals (individual
investment accounts, bonds for the population, digital financial assets), crowdfunding, as well as the
potential in the area of investment readiness to invest in programs of local initiatives, were identified as
positive factors. Instability in household financial behavior dynamics was identified, manifested by a shift,
influenced by external factors, from a savings strategy to a higher-risk investment strategy, followed by a
return to the original strategy. Urban residents exhibit the highest elasticity in financial behavior. A set of
proposals has been developed in the field of improving financial literacy in the Republic of Bashkortostan
as a significant factor influencing the financial behavior of households.

Households, financial resources, credit load, financial behavior, financial literacy, savings, investments,

sanctions.
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Introduction

One of the most important drivers of
sustainable  socio-economic  development
for regions navigating today’s turbulent
conditions — shaped by COVID-19, economic
sanctions, and the special military operation -
is the ability to tap into a territory’s internal
financial resources, including household funds.
In this context, research into various aspects
of household financial behavior has become
especially relevant. The scholarly and practical
significance of such research today stems, on
the one hand, from the objectively existing
inequality in the distribution of income and
savings across different household groups and
the associated possibility of deploying the
financialresourcesattheirdisposal forterritorial
development. On the other hand, it arises from
the need to identify additional investment
resources and to improve the mechanism for
channeling them into the capital market — one
of the promising directions for shaping the
state’s financial and investment policy. These
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circumstances make it essential to identify and
analyze the financial dimensions of household
social sentiment. This sentiment serves as a
foundation for shaping financial behavior, for
households’ perceptions of their own financial
and investment capacity to participate in
the development of the territory where they
live, and for their responses to government
measures aimed at encouraging their activity in
the financial and investment sphere.

In 2020, owing to the restrictions imposed in
economies around the world to curb the spread
of COVID-19, a substantial decline in economic
activity was observed, with output volumes and
territorial economic performance contracting
relative to the pre-pandemic period. In Russia
as a whole, GDP fell by 2.7% in 2020 (in the
Republic of Bashkortostan, by 5.8%) compared
with the same indicator the previous year. By
comparison, the decline was 3.5% in the United
States, 4.9% in Germany, and 9.8% in the United
Kingdom. After a recovery-driven expansion of
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the Russian economy of 5.9% in 2021 (2.8% in
Bashkortostan), the country’s GDP contracted
by 1.2% in 2022 as Western sanctions were
imposed (Bashkortostan maintained growth
of 1%). The relatively rapid adaptation to
sanctions enabled Russia to return to a positive
development trajectory in 2023-2024. Despite
the epidemiological and sanctions-related
constraints, the Russian economy grew by 10.3%
over the period 2020-2024 relative to 2019
(by 8.3% in Bashkortostan; GDP growth is also
projected for the country and the republic at the
end of 2025). However, with the exception of
2023-2024, growth rates have remained below
the global average (according to the World Bank,
the world economy expanded by 13.2% over the
period 2020-2024).

These economic processes have undoubtedly
affected the dynamics of real household incomes.
An analysis of Rosstat data shows that real
disposable household income across the country
as a whole declined by 1.4% in 2020 (by 4.5% in
Bashkortostan). At the same time, the subsequent
overall economic growth over the 2020-2024
period made it possible to raise citizens’ incomes
by 23.0% (by 7.8% in Bashkortostan), indicating
a gradual recovery in the population’s financial
position and the return of the national economy
to pre-pandemic levels. Nevertheless, two
concurrent trends can be observed: the rise of
fraudulent schemes that siphon funds from
the public through digital technologies, and
the persistence of sanctions restrictions. The
lower growth rates of real household incomes in
the Republic of Bashkortostan, compared with
the national average, are due to the presence
of a substantial share of rural residents in the
republic’s population structure (37.3% in 2024,
versus 25.0% for the country as a whole), a group
that has lower incomes.

Against this backdrop, research into various
aspects of household financial behavior
under present-day conditions has become
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increasingly relevant. This includes, among
other things, improving financial literacy in
the digital environment, analyzing changes
in financial behavior models, and examining
opportunities to boost investment activity
and the contribution of citizens to the socio-
economic development of territories.

One of the most promising sources for
enhancing the level of financial and investment
support for the socio-economic development
of the country and its regions is the attraction
of household financial resources. Given the
multifaceted nature of the concept of household
financial behavior, this article is devoted to
examining its dimensions such as saving,
credit, investment, and consumer behavior, as
well as the financial literacy of the working-
age population. Thus, the aim of the present
study is to assess — through the application
of sociological and economic methods of
analysis — the transformation of the financial
behavior of households that include working-
age individuals, and their readiness to invest
the financial resources at their disposal in the
economy of the territory where they live, under
the conditions of sanctions restrictions. To
achieve this aim, the following objectives must
be pursued:

- to analyze the structure and dynamics of
expenditures and the level of credit burden of
households in the Republic of Bashkortostan
that include working-age individuals, broken
down by type of economic activity;

— to assess whether such households have
financial resources (savings) at their disposal
and to identify changes in their saving behavior
under sanctions conditions compared with the
period of COVID-related restrictions;

—to investigate the level of financial literacy
and investment readiness of households that
include working-age individuals in the republic
as a prerequisite for raising citizens’ investment
activity.
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We have pursued the stated aim and
research objectives through an analysis of
an empirical base derived from a large-scale
sociological study conducted in the Republic
of Bashkortostan in three waves — the first
wave in 2021, the second in 2024, and the
third in 2025 - and functionally designed to
capture the views of households that include
working-age individuals as a foundation for
formulating recommendations that offer an
organizational and economic response to the
questions posed.

The state of research on the problem

A review of the scholarly literature devoted
to the field under study shows that both foreign
and Russian academics and economists take an
active interest in various aspects of household
financial behavior.

Household financial behavior depends on a
whole range of economic, social, demographic,
and psychological factors (Kumar et al., 2023)
that shape the way people use their financial
resources in different situations. According
to foreign researchers, the most common
to financial

responses hardship during

economic crises include cutting current
expenditures (Fiksenbaum et al., 2017; French,
Vigne, 2019); drawing on emergency savings
(Baek, DeVaney, 2010; Wiersma et al., 2020);
borrowing from relatives or friends (French,
Vigne, 2019; Wiersma et al., 2020); taking
out loans and consumer credit (Gamble et al.,
2019; Wiersma et al., 2020); and engaging
in other income-boosting activities, such as
increasing work hours or selling personal
belongings (Fiksenbaum et al., 2017; Wiersma
et al.,, 2020). Some scholars also suggest
that financial behavior under conditions of
financial difficulty depends on a person’s age
and life stage (Wiersma et al., 2020). Finnish
researchers, in turn, argue that individuals
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cannot be treated as a homogeneous group
of financial agents. People adopt different
strategies for coping with an economic crisis,
which depend on a multitude of factors — age,
social background, gender, attitudes toward
consumption, preferences, and so forth — and
such specificities should be taken into account
when implementing state policy on financial
regulation (Silinskas et al., 2021). A paper
by Chicago-based researchers examined the
consequences that political uncertainty has
on household financial behavior (Baker et al.,
2020).

A study of the financial behavior of Russian
households during the pandemic showed that,
on the whole, it did not undergo major changes
in 2020 compared with the survey results for
2015 and 2018, and a strategy of economizing
remained the most prevalent. The coronavirus-
related restrictions, moreover, had a smaller
impact on household economic activity than
the downturn in 2015. This was attributable
both to higher income growth rates during
the pandemic and to state financial support
and a rise in credit activity among low-income
household groups Tsvetkova,
2023).

Under today’s conditions of an increasingly

(Bessonova,

digitized society, a major factor driving the
transformation ofhousehold financial behavior
is the active deployment of digital instruments
in the financial sector to attract household
savings. This brings both advantages — such
as the simplified arrangement of banking
products and the abilityto conduct transactions
around the clock without having to visit a
bank branch in person - and risks, including
a shift in decision-making influences from
financial risks to behavioral, technological,
and informational ones, which raises the bar
for users’ digital financial literacy (Skalaban,
2025).
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Although the principal asset held by Russian
households is funds in deposit accounts, the
extent of the use of such accounts remains lower
thaninother countries. This stems primarily from
low household incomes (as a result, more than
half of the country’s citizens have no savings or
investments) as well as from a general distrust of
the banking sector and a preference for holding
savings in cash (Bogomolov, 2020). In addition,
under conditions of high economic uncertainty
and low incomes, the financial planning horizon
shrinks. As research from the Higher School of
Economics shows, the majority of the country’s
residents have no long-term financial goals and
limit their planning horizon to no more than one
year (Kuzina, Moiseeva, 2021).

Of considerable interest are the publications
devoted to the impact of sanctions on household
financial behavior. For example, the tightening
of the sanctions policy against Iran in 2018 led,
on the one hand, to a decline in purchasing
power across all household groups and a rise in
food expenditure. The households most at risk
of falling into poverty, meanwhile, were urban
households headed by women or composed
of elderly people. On the other hand, income
inequality increased, as the mechanisms
for circumventing sanctions reduced the
transparency of economic activity and allowed
a narrow circle of individuals to accumulate
wealth thanks to the growing influence of
informal relationships (Salehi-Isfahani, 2023).
Other researchers likewise point to sanctions as a
factor that alters household economic behavior,
driving activity into the informal economy in
order to evade sanctions (Early, Peksen, 2019).

Partly similar changes in household
financial behavior were observed in Venezuela
following the imposition of sanctions there.
Because of a less diversified economy, however,
the consequences of sanctions were sharper
and more palpable for households: nearly 90%
of them lacked sufficient income even to cover
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their food needs. This forced more than 20% of
Venezuelans to choose migration as a survival
strategy (Garcia, 2024).

An analysis of studies by Russian authors
(Korchagina, Prokofieva, 2024) shows that,
under sanctions, Russian households on the
whole display some of the same patterns of
economic behavior as the households in the
countries discussed above (a growing share
of food in their consumption mix, a shift to
a strategy of economizing), since the effects
of sanctions pressure on a national economy
are, to a certain degree, similar (a weakening
of the local currency, rising inflation, and
falling purchasing power). Yet there are also
distinguishing features:

1) relative to other countries subject to
sanctions — the Russian economy adapted to
the 2022 sanctions fairly quickly, GDP and
real household incomes returned to growth in
2023-2025, and the trends toward a decline in
income inequality and a fall in unemployment
were maintained;

2) relative to the pandemic period — while
the strategy of economizing has persisted, an
increasingly important influence on household
financial behavior has been the readiness to take
active steps to improve one’s financial position
by seeking additional employment. This has
been facilitated by enterprises’ competition
for scarce labor resources, which opens up new
opportunities for choosing where to work. The
shift to this strategy was noted by more than
50% of those surveyed (Korchagina, Prokofieva,
2024).

An important component of financial
behavior is the ability to use modern investment
instruments (Jiao et al., 2024). In particular, a
study of Chinese households (Shen et al., 2022)
concludes that the introduction of digital financial
assets has a positive effect on investment behavior
and enables a larger share of households to invest
in risky financial assets, partly because digital
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channels simplify access to securities transactions
compared with traditional methods. Similarly,
the financial behavior associated with the use of
digital financial assets as long-term investment
instruments is influenced by the development of
digital financial literacy, especially when it comes
to aspects concerning the inheritance of rights
to such assets in the event of the owner’s death
or incapacitation. A survey of 840 respondents
from Australia and Singapore revealed that only
one-third of them had looked into these matters
(Steen et al., 2024).

In Russia, the actual interest of households
in digital financial assets is far higher than
experts had anticipated. Whereas the forecast
for the digital financial asset market in 2023
stood at 25 billion rubles (the year-end figure
was 80 billion rubles'), and the forecast for 2024
was 125 billion rubles (with actual investments
reaching 550 billion rubles?), the volume of
issuance in 2025 could grow to 1 trillion rubles?
(the volume for the first 11 months of 2025
already stood at 952 billion rubles*).

Another investment instrument actively
employed in various countries is the issuance of
retail bonds (Klimova et al., 2020). In Japan, up to
50% of household funds are placed in government
debt securities (Nozdreva, 2019). Chinese
researchers, using the example of Chinese
households, have identified a dependence of
citizens’ investment preferences on their level
of financial literacy. Specifically, at the average
level, bonds serve as the principal investment
instrument. A rise in the level of household
financial literacy leads to a shift in emphasis
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toward the use of riskier — but also higher-
yielding - instruments, such as company shares
and other stock-market assets (Wei, 2023). Other
researchers note that more financially literate
citizens tend to carry a higher level of debt but
are, at the same time, less likely to fall behind
on debt service payments (Fong, 2025). Retail
bonds are not a very widespread but nevertheless
quite a long-standing debt instrument in the
practice of a number of subjects of the Russian
Federation (in the Tomsk Region, for instance,
they have been in use for over 20 years). The
positive impact retail bonds have on improving
the population’s financial literacy — with the
result that 80% of investors reinvest their funds
in subsequent issues of retail bonds - testifies
to the importance of further developing this
instrument across Russia’s regions®.

Another actively developing avenue for
household investment is crowdfunding (the
raising of funds through online platforms),
which is highly popular in European countries.
Researchers in the Netherlands, on the basis of
a sociological survey of 2,633 people, found that
83.7% of respondents are aware of crowdfunding,
of whom 11.3% (or 9.4% of all those surveyed)
have taken part in it at least once (Ciobotaru
et al., 2021). The probability of participating
in crowdfunding, meanwhile, is higher among
women, as well as among those who invest
in socially oriented assets. Among the main
factors driving the financial behavior of those
who participate in crowdfunding are the desire
to contribute to the betterment of society and a
distrust of traditional financial institutions.

! News of the Project-Educational Laboratory of Economic Journalism, HSE University. Available at: https://
economics.hse.ru/ecjourn/news/892070793.html (accessed: 20.01.2025).

2 The Volume of Digital Financial Assets Grows to 684 Billion Rubles. Key Points from Sber’s Report. RBC. Available
at: https://www.rbc.ru/crypto/news/67bc5afa9a7947ab102a475a (accessed: 26.09.2025).

5 The Volume of DFA Issuance in 2024 Could Exceed 500 Billion Rubles, and in 2025 — 1 Trillion Rubles. Expert RA.

Available at: https://raexpert.ru/ (accessed: 20.01.2025).

4 The Russian DFA Market Reaches 952 Billion Rubles over 11 Months — Sber. Cbonds Platform. Available at: https://

cbonds.ru/news/3717697/ (accessed: 14.01.2026).
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Research results

The study conducted by the Institute of
Social and Economic Research of the Ufa Federal
Research Centre of the Russian Academy of
Sciences (ISERUFRCRAS)isbased onthe findings
of sociological surveys of residents across various
municipalities in the Republic of Bashkortostan.
The dynamics of financial behavior were tracked
across three waves (2021, 2024, and 2025).
The number of respondents was 2,274, 1,100,
and 2,216, respectively. The respondents were
employed and working-age adult citizens of
the Russian Federation permanently residing in
the republic. The resulting sample is balanced
by gender, age, and type of economic activity,
making it possible to study in greater detail the
specific features of household financial behavior
in the Republic of Bashkortostan.

The findings of the sociological surveysindicate
that a high share of the incomes of the republic’s
households continues to be channeled toward
current consumption, which points to a relatively
low standard of living. Overall, the dynamics are
unstable. Whereas in 2021, almost half of their
income was directed to current consumption by
53.6% of respondents, the figure rose to 56.9% in
2024 and fell to 49.7% in 2025. More than 60% of
all income was spent on these purposes by 27.6,
33.2,and 25.3%, respectively (Fig. 1).
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This situation has been driven by intense
competition among employers for labor
resources amid a shortage of personnel in
the economy, which has led to a substantial
rise in wages (according to Rosstat, across
the country as a whole, 17.4% of employees
at large and midsize enterprises received an
accrued monthly wage of over 100,000 rubles
in April 2023, rising to 31.9% in April 2025).
In 2024, only 20.7% of survey participants
were satisfied with their level of pay, whereas
in 2025 their share nearly doubled, reaching
38.2%.

Nevertheless, practically every other
working-age resident of the republic still finds
themselvesinastate of limited financial means,
which is to some extent due to the presence
of a substantial share of the rural population
in the republic (37.3%), whose income level is
lower than that of urban residents.

As for types of economic activity, more
than 60% of all income was spent on current
consumption in 2021 by workers employed
in construction (42.5%) and trade (33.3%);
in 2024, by employees of social services and
public support agencies (43.6%) and workers
in industrial production (36.4%); and in
2025, by those employed in transport and
communications (30.2%).

1
15 0 19
16
28
31
24
41-60 Under 20 = 21-40 41-60
61-80 Over 80
2025

Figure 1. Distribution of answers to the question "What share of your total average monthly income does
your family spend on current consumption?”, % of respondents
Source: results of surveys conducted by ISER UFRC RAS.
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At the same time, the share of household
spending on current consumption tends to
vary with the number of children in the family.
For example, in 2021, 15.6% of families with
three children spent more than 80% of their
income on basic needs (10.0% in 2024 and
9.6% in 2025). Among childless households, the
corresponding share was lower — 8.9% in 2021
(10.5% in 2024 and 8.8% in 2025). Although the
expenditure structure had become more even
by 2024-2025, the overall level of spending in
large families remains lower than in childless
families.

It was also established that men, on average,

have a higher level of income than women.

35%

30% 27,8
25%
20%
15%
10% 7,3
5%

0%

32,3
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Among the male respondents in 2025, 40.3%
had a monthly income above 50,000 rubles,
whereas among women this share stood at only
22.5%.

The survey showed that, when
households lack sufficient own funds,
durable goods (other than clothing) are,
as a rule, purchased with the help of bank
loans. For instance, even for the purchase of
a smartphone, more than 40% of households
resort to credit (40.7% in 2021, 48.0% in
2024, and 47.1% in 2025). On the whole,
the share of households purchasing goods
on credit is rising across all the groups of
goods examined (Fig. 2-5).

30,7

24,5
22,4
20,1

15,2

6,0 71

2021

Fuly on credit
Mostly on savings
On salary

2024

2025

Mostly on credit
Fully on savings

Figure 2. Distribution of answers to the question "How do you usually purchase durable goods...
(household appliances and computer equipment)?",% of respondents
Source: results of surveys conducted by ISER UFRC RAS.
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25,8
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11
9,6

2021

Fuly on credit
Mostly on savings

2024 2025
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Figure 3. Distribution of answers to the question "How do you usually purchase durable goods...
(mobile phones)?", % of respondents
Source: results of surveys conducted by ISER UFRC RAS.
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Figure 4. Distribution of answers to the question "How do you usually purchase durable goods...
(clothing)?", % of respondents
Source: results of surveys conducted by ISER UFRC RAS.
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Figure 5. Distribution of answers to the question "How do you usually purchase durable goods... (a car)?",
% of respondents
Source: results of surveys conducted by ISER UFRC RAS.

The sociological surveys showed that the
financial behavior of residents of large cities
is more flexible than that of rural residents.
In 2021, the highest level of indebtedness was
observed among rural dwellers (64.9% of the
total number of rural respondents surveyed).
The urban residents of the republic had credit
obligationsinonly61.8% of cases (intheregion’s
largest settlement, the city of Ufa — 59.4%). In
2024, the share of rural residents holding loans
remained practically at the same level (64.5%),
while the indebtedness of urban residents rose

| PROBLEMS OF TERRITORY'S DEVELOPMENT +
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to 66.6% (in the city of Ufa - 69.9%), which
may be linked to the higher creditworthiness
of households living in the capital and other
cities of the republic. The results of the 2025
survey are similar to those for 2021: the share
of respondents who had loans ranged from
64.4% among residents of villages and rural
settlements to 57.0% among Ufa residents
(Fig. 6). Thus, the greatest elasticity in financial
behavior is displayed by residents of Ufa, who

possess greater financial capacity than the rural
population to maintain their standard of living:
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Figure 6. Distribution of answers to the question "Do you currently have a loan?",
% of respondents
Source: results of surveys conducted by ISER UFRC RAS.

according to data from Bashkortostanstat®, in
the fourth quarter of 2024, the gap in the level
of disposable financial resources between the
urban and rural populations of the republic was
more than twofold (81.4 thousand rubles and
39.7 thousand rubles per household member
per month).

In addition, the credit burden correlates
fairly clearly with the number of children in
the family and the respondents’ age. In 2025,
in childless families, an average of 51.5% of
those surveyed had loans, whereas in families
with one child the figure was 64.8%, with two
children — 70.8%, with three children — 76.8%,
and with four or more — 77.3%. In terms of age,
the highest share of loans is observed among
those aged 25 to 44 (71.2%). At the same time,
there is practically no gender gap — 60.8% of
men and 61.9% of women have a loan.

When broken down by type of economic
activity, the use of credit products was most
frequent among workers in the trade sector
(62.2% in 2021, 83.3% in 2024, and 57.5% in
2025), transport and communications (70.4,

66.7, and 60.4%), construction (69.0, 58.8,
and 68.1%), industry (68.1, 57.6, and 65.2%),
healthcare (67.1, 74.1, and 65.9%), and housing
and utilities (66.8, 75.0, and 68.9%). It was less
frequent among military personnel, employees
of the Ministry of Internal Affairs, and other law
enforcement agencies (53.3, 60.0, and 63.6%),
IT sector workers (56.7, 53.8, and 44.4%), and
those employed in culture and the arts (54.7,
58.6,and 56.9%).

In 2024, compared with 2021, the share
of households holding loans increased (from
62.4 to 66.2%), which led to a rise in the
credit burden (the share of those who spent
more than half of their total family income on
servicing debt grew from 11.3% to 18.1%). A
similar dynamic is observed across the country
as a whole’. In response, the Bank of Russia is
pursuing a policy aimed, on the one hand, at
reducing the share of consumer loans issued
by banks to individuals with a high credit
burden®, and, on the other, at developing
mechanisms for restructuring household loans
under sanctions conditions’.

¢ Disposable Resources of Households in the Republic of Bashkortostan. Bashkortostanstat. Available at: https://02.
rosstat.gov.ru/storage/mediabank/Raspolagaemye_resursy domashnih_hozyajstv.pdf (accessed: 01.10.2025).

7 Analysis of Trends in the Retail Lending Segment Based on Credit Bureau Data. Bank of Russia. Available at:
https://www.cbr.ru/Collection/Collection/File/49059/inf-material_bki_2023sh.pdf (accessed: 12.09.2024).

8 The Bank of Russia Introduced Stricter Limits on Lending to Borrowers with a High Debt Burden and Raised
Macroprudential Mark-Ups on Non-Earmarked Consumer Loans Secured by a Vehicle. Bank of Russia. Available at:
https://www.cbr.ru/press/pr/?file=638606197703353528dsd.htm#highlight=nonroBoit%7CHarpy3koii%7CHarpy3kn%7C

HaceyneHust (accessed: 12.09.2024).

° Dynamics of the Restructuring of Household and Business Loans. Bank of Russia. Available at: https://www.cbr.ru/
Collection/Collection/File/49427/drknb_35_2024.pdf (accessed: 12.09.2024).
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Figure 7. Distribution of answers to the question "What share of your total average monthly income
currently goes toward servicing your loan?", % of respondents
Source: results of surveys conducted by ISER UFRC RAS.

As a result, the 2025 survey registered a
decline in the share of respondents who hold
loans, to 61.4%. At the same time, the share
of people with a high credit burden also fell
somewhat (to 16.8%). Nevertheless, 43.7% of
those who currently use borrowed funds to meet
their needs channel more than 30% of their
income toward servicing these loans (Fig. 7).
In the end, 73.4% of respondents experience, to
one degree or another, difficulties in covering
their daily expenses.

The investment capacity of households
is characterized by the availability of surplus
financial resources and savings. In 2021,
18.7% of respondents had savings in the
form of deposits with credit institutions. In
2024, their share increased slightly to 19.3%,
which is comparable with the findings of other
studies. In particular, according to a report by
the Russian Ministry of Finance and the World
Bank devoted to the study of the financial
behavior of the population of the Republic
of Bashkortostan, 23% of those surveyed had
savings'’. The sharp rise in deposit interest
rates in 2024 made this form of saving more

attractive and, according to the 2025 survey
data, raised the share of respondents who hold
a deposit to 26.2%. At the same time, whereas
among residents of the city of Ufa this share
reaches 29.3%, and among residents of other
towns in Bashkortostan - 29.5%, among
rural residents no more than 20% have bank
deposits (Fig. 8).

The survey findings made it possible to
identify the dynamics of the saving behavior
of the republic’s households, which reacts
sensitively to changes in external factors.
For example, during the period of COVID-
related restrictions, nearly 80% of respondents
who had savings in bank deposits opted for a
conservative strategy, keeping their funds in
conventional deposits (which guarantee the
payment of accrued interest and the return of
the deposit up to the insured amount of 1.4
million rubles; Fig. 9). This choice of financial
behavior was influenced by the sharp decline in
economic activity at that time, both in Russia
and across the global economy, which led to an
overall increase in uncertainty and investment
risks.

10 NAFI Analytical Center. The Level of Financial Literacy of the Population of the Republic of Bashkortostan. Report
on the Results of the Sociological Study “Assistance in Improving the Level of Financial Literacy of the Population and
the Development of Financial Education in the Russian Federation”, Moscow, 2020. Ministry of Finance of the Republic of
Bashkortostan. Available at: https://minfin.bashkortostan.ru/documents/other/343302/ (accessed: 25.06.2021).
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Figure 8. Distribution of answers to the question "Do you have money savings in bank accounts
and deposits?", % of respondents
Source: results of surveys conducted by ISER UFRC RAS.
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Figure 9. Distribution of answers to the question "What types of deposits do you hold your savings in?",
% of respondents
Source: results of surveys conducted by ISER UFRC RAS.

However, with the imposition of sweeping
sanctions!! against the Russian economy in
2022 - characterized, among other things,
by restricted access to relatively cheap
foreign loan capital and the withdrawal of a
substantial share of foreign investors (whose
share in trading volumes on the Russian stock
market fell from 60% to 20%) — households
increasingly began to choose investments
in financial products with a higher risk/
return ratio as their main financial behavior

strategy. As a result, by 2024, investment-
type deposits (which offer a higher level of
return compared to conventional deposits,
but without a full guarantee of obtaining
it) were held by nearly 40% of respondents
in the Republic of Bashkortostan, a shift
driven by the desire to protect savings from
depreciation amid intensifying inflationary
processes!?. Experts note that similar trends
- households investing in domestic financial
products in order to preserve savings from

11 Although Western sanctions against individual Russian individuals and legal entities have been in effect since
2014, they took on a mass character, affecting virtually all sectors of the Russian economy, in 2022, after the start of the

special military operation.

12 Gelf-Assessment of Financial Literacy: The Share of “Good” and “Excellent” Ratings Has Doubled over 16
Years. NAFI Analytical Center. Available at: https://nafi.ru/analytics/samootsenka-finansovoy-gramotnosti-dolya-
khoroshistov-i-otlichnikov-vyrosla-v-dva-raza-za-16-let/ (accessed: 13.09.2024).
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depreciation caused by high inflation and the
devaluation of the local currency — have been
observed in the economy of Iran, which has
been under Western sanctions pressure for a
long time!®.

With the persistence of high deposit interest
rates in 2025, the survey revealed a return of
financial behavior to the conservative strategy:
the share of respondents holding savings in
conventional deposits returned to the 2021
level of 80.0%. By way of explanation, it should
be noted that since the surveys of the second
(2024) and third (2025) waves were conducted
in April-June of the respective year, this study
reflects the dynamics of financial behavior that
had taken shape under the trends prevailing at
that time. Before June 2024, deposit rates barely
rose'*, making a return to the conservative
strategy inadvisable before that point. After
rates increased in the second half of 2024, the
yield on deposits in the spring of 2025, despite
an emerging downward trend, was still high
(around 20% per annum), and it was only in
the summer of 2025 that the attractiveness
of this instrument declined to a level where
switching to a riskier financial strategy using
other savings instruments, discussed below,
once again became advantageous.

The share of women holding savings is
somewhat higher than that of men (27.4%
versus 24.8%), which may partly be linked
to women’s longer life expectancy and their
larger share among pensioners, who are more
inclined to accumulate savings. In terms of age

distribution, among those aged 65 and over,
33.3% of respondents had money savings in
bank accounts and deposits in 2025. A higher
result was posted only by the youngest group
(18-24 years), where the share of respondents
with savings reached 36.5%. The survey results
are consistent with the findings of other similar
studies'>. This age group includes students,
who are the most financially active segment
of the population thanks to their strong digital
technology skills, including in the area of
banking products. However, because young
people generally possess only a small volume
of savings, they tend to place their funds not
in deposits (where the minimum contribution
is usually from 50,000 rubles) but rather in
savings and investment accounts.

In addition to bank deposits, households
are showing active interest in stock market
instruments. Over the past six years, the volume
ofhousehold assets held in individual investment
accounts has more than tripled, reaching over 750
billion rubles by October 2025'¢ (the Republic of
Bashkortostan consistently ranks among the top
ten regions in terms of household stock market
activity). The main driver of growth has been the
bond market (both corporate and government
securities), in which the volume of investments
has doubled over the past year. The crowdfunding
market is also developing actively, having grown
from 7 billion rubles to 33.4 billion rubles over
the period 2020-2023". The leading regions in
terms of the use of this investment instrument
are concentrated in the Central and Volga federal

15 In Isolation: How Investors Have Spent a Year and a Half Since the Start of the “Special Operation”. Forbes.

Available at:
specoperacii (accessed: 10.01.2025).

https://www.forbes.ru/investicii/495694-v-izolacii-kak-investory-proveli-poltora-goda-posle-nacala-

* Dynamics of the Maximum Interest Rate (on Ruble Deposits) of the Ten Credit Institutions. Bank of Russia.
Available at: https://www.cbr.ru/statistics/avgprocstav/ (accessed: 30.09.2025).

15 Study of the Central University: Students’ Savings Grow Two- to Fivefold by Graduation. Central University.
Available at: https://cu.ru/tpost/melm3xor21-issledovanie-tsentralnogo-universiteta-s (accessed: 13.05.2026).

16 Time Series of the Main Indicators of the Individual Investment Account (ITA) Segment. Bank of Russia. Available
at: https://www.cbr.ru/statistics/rcb/iis_stat/ (accessed: 13.09.2024).

17 Russians Are Improving Their Investment Skills. Finmarket. Available at: http://www.finmarket.ru/main/

article/5534342 (accessed: 24.08.2021).
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districts®®. By the end of 2024, the volume of the
crowdfunding market had already reached 54
billion rubles. All of this indicates that, despite
the low level of real incomes and the absence of
bank deposits among the majority of households,
a certain portion of households (about 15%) that
have financial resources surplus to consumption
needs is showing growing interest in seeking out
new avenues for investing their funds. Thus, in
2024,15.5% of those surveyed had an income that
allowed them to purchase a car and/or real estate
without harming their current consumption; in
2025, their share declined to 14.1%.

The growth of household investment
activity is importantly influenced by the
implementation of various programs to improve
financial literacy, which serves as a basis for
making more considered decisions when
choosing the most advantageous directions for
investing one’s financial resources. According
to sociological surveys conducted both at the
level of the Republic of Bashkortostan* and

19,2
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80,8

Yes No Yes

2021

2024
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across Russia as a whole?!, this aspect is the one
most in demand among participants in financial
literacy improvement programs. An analysis of
the data obtained through the surveys carried
out by ISER UFRC RAS also points to a rise in
the degree of participation by the republic’s
population in acquiring new knowledge and
skills in the field of financial literacy. Over the
past four years, the share of respondents who
have attended financial literacy courses has
grown from 19.2% in 2021 to 32.8% in 2025 (Fig.
10). At the same time, it should be understood
that financial literacy is an ongoing process of
improving one’s financial knowledge and skills,
not a one-off attendance of educational courses.
Otherwise, excessive self-confidence in one’s
financial knowledge (Kawamura et al., 2021;
Karimov et al., 2025) can lead to substantial
financial losses.

The first-wave survey showed that only 15% of
respondents participate in projects to improve the
amenities of the territory where they live. At the

45,0 32,8
67,2

No Yes No

2025

Figure 10. Distribution of answers to the question "Have you taken part in financial literacy courses
(programs)?", % of respondents)
Source: results of surveys conducted by ISER UFRC RAS.

18 Review of Platform Services in Russia. Bank of Russia. Available at: https://www.cbr.ru/Collection/Collection/
File/49243/platform_services 2024-1.pdf (accessed: 13.09.2024).
19 Russians Have Found an Alternative to Deposits That Are Losing Their Appeal. Banki.ru. Available at: https://www.

banki.ru/news/lenta/?id=11016830 (accessed: 29.09.2025).

20 Sociologists Assess the Level of Financial Literacy in Bashkiria. Bashinform. Available at: https://www.bashinform.

ru/news/social/2024-06-28/sotsiologi-otsenili-uroven-finansovoy-gramotnosti-v-bashkirii-3827578

13.09.2024).

(accessed:

21 Self-Assessment of Financial Literacy: The Share of “Good” and “Excellent” Ratings Has Doubled over 16 Years.
NAFI Analytical Center. Available at: https://nafi.ru/analytics/samootsenka-finansovoy-gramotnosti-dolya-khoroshistov-
i-otlichnikov-vyrosla-v-dva-raza-za-16-let/ (accessed: 13.09.2024).
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same time, 26.6% are willing to take part if they
have surplus financial resources at their disposal,
which lends urgency to the state’s task of boosting
citizens’ interest in participating in various
territorial development programs (for example,
through tax incentives). The predominance of
the social component over the commercial one
in the implementation of projects has remained
the main priority for citizens throughout the
entire period under study. Support for projects of
this type was expressed by 19.3% (2021), 22.1%
(2024), and 13.7% (2025) of respondents (Fig. 11).

At present, one of the most widespread forms
of public participation in the improvement
of amenities in their territories is the Local
Initiatives Support Program (LISP). For example,
in 2024, 223 projects were supported within the
framework of the program’s implementation
in the urban okrugs of the Republic of
Bashkortostan. The most popular areas were

projects in the sphere of education (44% of the
total number of projects) and the development of
road infrastructure (30%)?2. The LISP operates in
many other subjects of the Russian Federation,
particularly in the Kirov Region, where projects
in the sphere of construction and the renewal
of the territory’s road network are likewise the
most in demand (33%)?. In the Nizhny Novgorod
Region, a similar project, “Vam reshat!” (“You
Decide!”)*, is being implemented.

At the same time, the main factor limiting the
growth of household investment activity, in the
opinion of those surveyed by ISER UFRC RAS, is
the low level of incomes (44.4% in 2021, 46.6% in
2024, and 35.9% in 2025). The second most impor-
tant factor, according to the survey participants,
was low financial literacy (34.9, 10.6, and 14.7%,
respectively), which testifies to the relevance of
further expanding the population’s coverage with
educational programs in this sphere (Fig. 12).

. . . L . 13,7
Social projects not primarily aimed at generating 221
income !
19,3
Commercial projects: investments in securities with 11,9
higher returns and risk 10,4
6,9
0,1
Socially oriented commercial projects 8,0
8,5
73,9
None 59,3
65,1
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Other 0,2
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2025 2024 2021

Figure 11. Distribution of answers to the question "What types of investment projects are most preferable
for you to invest in?", % of respondents
Source: results of surveys conducted by ISER UFRC RAS.

22 Local Initiatives Support Program 2024. Eurasian Research and Education Center. Available at: https://nocrb.ru/

ppmi24 (accessed: 13.01.2025).

% Portal of Social Services of the Kirov Region. Available at: https://socialkirov.ru/social/root/ppmi/Info.htm

(accessed: 13.01.2025).

2 The Governor’s Participatory Budgeting Project “You Decide!”. Available at: https://vam.golosza.ru/ (accessed:

13.01.2025).
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Figure 12. Distribution of answers to the question "Which factors, in your view,
hold back the investment of household financial resources in the territory's economy?",
% of respondents)

Source: results of surveys conducted by ISER UFRC RAS.

Thus, raising the level of household incomes
in the Republic of Bashkortostan is a necessary
condition for increasing not only the quality
of life but also the population’s investment
activity, as well as for broadening the forms
of its participation in solving problems at the
local level. At the same time, an additional
investment resource that has yet to be tapped
to the proper extent is the bank savings held by
every fourth respondent (according to the Bank
of Russia, as of December 1, 2025, the republic’s
population as a whole had placed 851.5 billion
rubles in deposits, excluding escrow accounts).
One instrument for channeling household
financial resources into the regional economy
could be retail bonds (Klimova et al., 2020),
whose potential — despite their lengthy period
of use in individual subjects of the Russian
Federation (for example, over 20 years in the

Tomsk Region) — remains underappreciated in
regional practice, both in terms of the number
of regions involved and the volumes of funds
attracted”.

The survey findings indicate that, despite the
overall improvement in the level of household
financial literacy, weak spots persist that create
risks for financial well-being, especially when it
comes to choosing the optimal saving strategy
against a backdrop of a continued significant
overestimation by citizens themselves of
their own level of financial literacy. Further
improvement of measures in this area therefore
appears advisable.

With the adoption at the federal level of
the Strategy for Improving Financial Literacy
and Shaping Financial Culture up to 2030%
(hereinafter referred to as the Strategy), which
has been in effect since January 1, 2024, the

%5 Placement of Chukotka’s Retail Bonds on the Finuslugi Platform to Begin on September 30. Moscow Exchange
PJSC. Available at: https://www.moex.com/n93973 (accessed: 29.09.2025).

% Strategy for Improving Financial Literacy and Shaping Financial Culture up to 2030 (approved by Resolution of
the Government of the Russian Federation 2958-r of October 24, 2023). Ministry of Finance of the Russian Federation.
Available at: https://minfin.gov.ru/common/upload/library/2023/11/main/2958-r.pdf (accessed: 13.05.2026).
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authors propose the following measures as
recommendations for improving financial literacy
and financial culture among the population of the
Republic of Bashkortostan, in alignment with the
goals and objectives of the Strategy.

1. The program documents of the Republic
of Bashkortostan need to be updated to reflect
the provisions of the Strategy concerning the
improvement of the population’s digital financial
security and international cooperation in sharing
experience in the field of financial literacy.

2. In the context of improving information
and outreach activities, it would be advisable
to raise the level of representation of social
advertising on financial literacy issues in the
regional mass media.

3.Itis advisable to introduce financial-literacy
practices aimed at implementing the Strategy’s
objective of disseminating and consolidating the
population’s positive experience of using financial
products and services. To this end, it is proposed
that the possibility be considered of the Ministry
of Finance of the Republic of Bashkortostan
issuing retail bonds as a more advantageous
instrument for long-term household investments,
compared with bank deposits, which would
contribute to the development of participatory
budgeting. Furthermore, in the context of the
active development of digital technologies, the
use of digital financial assets — already employed
by development institutions in other regions
(Sverdlovsk Region, Republic of Tatarstan) —
constitutes a relevant tool for attracting
household investments.

Conclusion

Thus, compared with the pandemic period,
under the sanctions pressure — accompanied
by rising inflation and the risk of savings
depreciation - the financial behavior of
households in the Republic of Bashkortostan has
exhibited unstable dynamics. This instability,
driven by the need to adapt to sharply changing
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conditions and to respond to them (which can
be viewed as a positive factor), is characterized
by a shift from a conservative strategy to a
riskier investment strategy, followed by a return
to the original approach.

The investment readiness of the republic’s
households is at a relatively low level, owing to
the negative influence of the factors identified -
a low level of income, substantial indebtedness
among the population, the absence of deposit
savings among the majority of those surveyed,
and the predominance of consumer-oriented
spending in the overall expenditure structure,
among others. This does not, however, mean
that the direction is unpromising, given the
presence of other contributing factors.

Despite the fact that only about a quarter of
the residents of the Republic of Bashkortostan
are bank depositors, the total volume of the
republic’s household funds held in deposits is
considerable (more than 850 billion rubles as
of December 1, 2025) and can be regarded as
investment potential to be channeled into the
economy (for example, through government
bonds of the subjects of the Russian Federation
for the public, a practice that exists in a number
of regions, or through digital financial assets).

Relative to rural residents, urban dwellers
(especially those in the city of Ufa) display more
flexible financial behavior thanks to their higher
level of income (and, correspondingly, greater
financial reserves) and higher financial literacy.
This is reflected in a stronger reaction (visible
in the dynamics of the level of indebtedness and
of deposit and stock market activity) to external
factors such as changes in deposit rates and
rising inflation.

A promising avenue for unlocking the
investment potential of the population — given
the fairly high level of interest among those
surveyed in providing financial support for social
infrastructure and community improvement
projects — could be the introduction of tax
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incentives for participants in local initiative
support programs and other similar programs.
To this end, in our view, it would be advisable to
consider, at the state level, the inclusion of the
sums (or a portion of them) paid by citizens as
co-financing under the Local Initiatives Support
Program and other analogous programs in the
list of social tax deductions.

Bearing in mind the recommendations
presented in the study, further work is needed to
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improve the financial literacy of households in
order to realize their investment potential. The
effectiveness of regional and municipal-level
policies aimed at raising the level of public trust
in the initiatives proposed by the authorities
will be of great importance, as this will serve
as the foundation for increasing citizens’
investment activity and achieving the ultimate
goals of the socio-economic development of RF
constituent entities.
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Kapumos A.T., UBaHoB I.A.

TPAHC®OPMAL VA PUNHAHCOBOIO NOBEAEHUA
N MHBECTULUMOHHOIO NOTEHLMAJIA JOMOXO03AMCTB
PECMYBJINKN BALLKOPTOCTAH B 2021-2025 NIOAAX

Cmamos nocesiuieHa pe3ynsmamam ucciedo8aHust 3akoOHoMepHocmeli u 0cobeHHocmeti (PuHaHCco8020
nosedeHus: domoxo3siicms Pecnybnuxku bauikopmocmau 8 ycnosusix 3nudemuonozudeckux u CaHKyuoH-
HblX oepaHudeHutl. ITpednocwlnkoli dnst npogedeHus UCCIe008aHUS CMANd He0OX00UMOCMb BbISICHUMD,
KakKue U3MeHeHusl 8 (PuHaHco8oM nosedeHuu domoxo3siticme npoudounu nod eausHuem COVID-19 u
CAHKUYUOHHBIX 02paHuyeHuti. boln npoananusuposax onsim Opyeux Cmpau, no08epauiuxcs CaHKyusm
(HUpan, Berecyana), umo no38onuio 8sl18Ums cXo0Cmea u pasnudusi 8 UMeHeHUsIX (PUHaHco8020 no-
sedeHus1 domoxo3sticme amux 2ocydapcms u Poccuu, npousouiedwiux 8 pe3yavimame 86e0eHust 02paHu-
ueHull. B 0CHOB8Y AHANU3A NONOXCEHDBI UMO2U COYUONO2UUECKUX ONPOCO8, NPOBEOeHHbIX HHCcmumymom
coyuanbHo-aKoOHoMuUeckux uccnedosanuti YOUI] PAH 6 2021, 2024 u 2025 22. Ha meppumopuu 00H020
U3 KpynHetiwiux no uucieHHocmu pezuorHos Poccuu — Pecnybnuku bawikopmocmat. B xode onpocos u no-
cnedyroueti 06pabomxu ux umozos onpedesneHsl pakmopet, eausioujue Ha OUHAMUKY PUHAHCO8020 no8e-
JeHus HaceJleHUsl, NPOaHAIU3UPOBAHbI UHCIMPYMeEHMbL npusiedeHusl PUHAHCO8 JOMOX03SLicMm8 KaxK UH-
8eCMUYUOHH020 pecypca obecneyeHust COUUAIbHO-IKOHOMUUECKO020 pA368UmMusl pe2uoH08. YCmaHo8J/1eHo,
Umo 6 uucie 0CHOBHbIX (PaKmMopos, 0KA3bIB8AUWUX HE2AMUBHOE BIUSIHUE HA 20MOBHOCMb HACETIEHUS! Bbl-
CMynumos 8HyMpeHHUM UHBECINOPOM, HaX00IMCS HU3KULL yposeHb 00X0008 Mcumeneti, 0MmHOCUMENbHO
8bICOKAS KPEOUMHAs Hazpy3Kd, omcymcmaue y 60NblUUHCMBA PeCNOHOeHMo8 coepexeHuli Ha 6aHKos-
CKux deno3umax. B kauecmae nonoxcumensHoix (pakmopos 8bis6/1eHO Hanuyue doCmamouHo 3HaUUMOo20
UHBECMUYUOHH020 NOMeHYUAna y uacmu domoxo3aticmes 8 sude coepexceHull 8 KpedumHoix op2aHu3a-
uusix, Komopole 8 nepcnekmuae moziu vl OblMb HANPABJIEHBL 8 Chepy UHBECMUPOBAHLSL, HA pa3sumue
(POHO08bIX UHCMPYMEHMOB NPUBJIEUEHUS CPedcm8 (usuueckux auly (UHOUBUAYANTbHblE UHBECMULYUOHHBLE
cuema, kpayogarHourz), a maxkxe nomeHyuana 8 06J1acmu UH8ECMUYUOHHOLI 20MOBHOCIU K BNIOXCEHUIO
cpedcms 8 Npozpammbl MECMHbIX UHUYUamue. BoiseieHa Heycmotiuusocms OUHAMUKU (PUHAHCO8020
nosedenusi doOMoX035Licms, 8vipaxcaiouiascs 8 nepexode nod eusHuUem pakmopos eHeulHell cpedsl om
cbepezamesibHOLi cmpamezuu K nposedeHuro 0oJiee 8bICOKOPUCKOBOLI cmpamezuul 8710xeHust coepexceHul
€ NocedyUWUM 8038PaAmMoM K NepeoHaUanbHoli cmpamezuu. Haubonee 8b1coKyH0 2/1acmuuHocms 8 ¢u-
HAHC080M nosedeHuUU deMOHCMpUpyom 2opodckue xcumenu. ChopmMuposaH KOMNIEKC NpeonoxeHull 8
obz1acmu nosvluleHUsl (PUHAHCo80li 2pamomHocmu HaceneHust 8 Pecnyonuxe bawkopmocma.

DuHaHcosble pecypcvl 0oMoxo3slicme, KpedumHas Hazpy3ka, uHavcosoe nosedeHue, PUHAHCOBAS
2PAMOMHOCMb, COepexeHUs], UHBECMUUUU, CAHKYUU.
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Understanding the dynamics of cluster process measurement is impossible without relying on the
fundamental developments of the Russian scientific school, which has shaped the modern scientific paradigm
of spatial analysis in Russia. Therefore, this study addresses the pressing issue of spatial cluster analysis
from the perspective of the theory of self-organization of complex adaptive systems. The aim of the study is
to develop and test a methodology for identifying and assessing spatial patterns of self-organization using
the example of the shipbuilding and ship repair industry in the Kaliningrad Region. Analysis of the spatial
distribution of clusters requires an interdisciplinary synthesis of economic geography, regional economics,
and network theory, as it is at the intersection of these fields that the most productive tools for identifying
patterns in the localization of cluster formations emerge. The methodological framework is based on the
integrated application of spatial statistics tools in a geographic information systems environment. Using the
example of shipbuilding and ship repair in the Kaliningrad Region, it was demonstrated that the traditional
view of a cluster as a simple geographic agglomeration is insufficient. The use of a combination of spatial
statistics methods has proven effective for multi-level diagnostics. The study’s results demonstrate that, at
the regional scale, the distribution of enterprises is statistically indistinguishable from random. However, at
the level of the Kaliningrad urban district, statistically significant spatial clustering was identified, forming

For citation: Polyakov R.K. (2026). Spatial self-organization of industry clusters: Methodology and
approbation. Problems of Territory’s Development, 30(3), 77-98. DOI: 10.15838/ptd.2026.3.143.5
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the core of a potential self-organizing cluster. It was established that enterprise concentration gravitates
toward key infrastructure and manifests itself at specific spatial scales, i.e., radii, confirming the operation
of agglomeration effects and the existence of conditions for synergistic interactions. The results also
demonstrate that the proposed methodological approach enables a qualitative shift from the recognition
of geographic concentration to the diagnosis of self-organization processes, which has important practical
implications for the development of targeted territorial policies aimed at the targeted development of

clusters at the regional scale.

Space, distribution, industry, cluster, location, shipbuilding, ship repair, self-organization.

Introduction

The spatial dimension of cluster processes
cannot be understood without drawing on the
foundational studies that have shaped the
modern scientific paradigm of spatial analysis
in Russia (Shirov et al., 2025). Of particular
importance in this respect is the three-year
cycle of fundamental research programs of the
Presidium of the Russian Academy of Sciences,
completed in 2011. A central place among these
was occupied by the program “Fundamental
Problems of the Spatial Development of the
Russian Federation: An Interdisciplinary
Synthesis”, coordinated by Academician A.G.
Granberg (Granberg, 2009). This program laid
the theoretical and methodological foundations
for viewing space not as a static geographical
backdrop but as an active, dynamic, and
multi-dimensional factor of socio-economic
development — an approach that fully aligns
with the ecosystem logic of cluster self-
organization.

In the subsequent cycle of 2012-2014,
the program “The Role of Space in Russia’s
Modernization: Natural and Socio-Economic
Potential” was approved, building on the ideas
of its predecessor but with a focus on the
geographical aspects of the transformation
of the country’s spatial structure in the

context of nationwide  modernization.
The monograph summarizing the results of the
first program (Avksent’ev et al., 2013) presents
an interdisciplinary synthesis encompassing the
conceptual foundations of the spatial approach,
the influence of the natural and socio-cultural
environment, the transformation of economic
and innovation space (Yu et al., 2025), as well as
the methodology for analyzing and forecasting
territorial structure. Particularly significant for
our study is the proposition that the concept of
space in economics goes beyond the traditional
boundaries of its predominantly geographical
definition. Regional economics research is
acquiring new features precisely because of the
inclusion in the analysis of a broader range of
factors — social, political, legal, and technological
(Fetisov et al., 2012; Mikheeva, 2025).

The experience of the interdisciplinary
synthesis and of research on Russia’s space
served as the foundation that was integrated
into the development of the “Strategy for the
Spatial Development of the Russian Federation
for the Period up to 2025, the “Strategy for the
Spatial Development of the Russian Federation
for the Period up to 2030, with a Forecast up
to 2036”* and related documents (Shirov et al.,
2024; Kuznetsova, Druzhinin, 2024).

! On the Approval of the Strategy for the Spatial Development of the Russian Federation for the Period up to 2025:
Resolution of the Government of the Russian Federation 207-r of February 13, 2019.

2 On the Approval of the Strategy for the Spatial Development of the Russian Federation for the Period up to 2030,
with a Forecast up to 2036: Resolution of the Government of the Russian Federation 4146-r of December 28, 2024.
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This
content of “space” as a scientific category,
makes it possible to view cluster ecosystems
not only as geographically localized entities
but also as complex adaptive systems whose
self-organization is shaped by the interplay
ofnumerous non-linear, often intangible,
factors — ranging from the density of network
ties to the level of institutional trust and
the cognitive proximity of participants. It is
precisely in this context that the application
of spatial analysis tools, capable of capturing
not only the physical concentration of
actors but also the hidden factors of their

approach, which broadens the

interdependence, becomes methodologically
justified (Shirov et al., 2025; Foutakis, 2025).

At the same time, the analysis of the
spatial distribution of clusters requires an
interdisciplinary  synthesis of economic
geography, regional economics, and network
theory, sinceitisat theintersection of these fields
that the most productive tools for identifying
the patterns of localization of cluster formations
emerge (Park et al., 2019). Contemporary
approaches to studying the geographic location
of clusters increasingly rely not only on
traditional statistical and cartographic methods
but also on geographic information technologies
(QGIS, ArcGIS, etc.), spatial econometrics,
and the analysis of big data on the locations
of enterprises and infrastructure nodes (Park
et al., 2019; Zeng et al., 2023). This makes it
possible not only to record existing patterns
of concentration but also to model potential
scenarios of their transformation under the
influence of technological, institutional, and
global economic shifts (Qi et al., 2024).

Materials and methods

Within the ecosystem approach to the
analysis of cluster self-organization, one of the
key methodological challenges is working with
multidimensional data that reflect the complex,
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nonlinear interrelationships among economic,
technological, institutional, and spatial factors
(Popov et al., 2021; Popov, 2023). Although
an adequate description of cluster dynamics
objectively requires taking into account a
broad range of variables - from the density
of innovation activity to the level of network
cooperation and infrastructure accessibility —
the growth in the dimensionality of the feature
space inevitably gives rise to serious analytical
difficulties (Purbasari et al., 2023).

To minimize these difficulties, the author
has developed an algorithm for conducting a
comprehensive analysis of a cluster ecosystem
(Fig. 1). This algorithm visualizes the linear
model and reflects the sequential research
process, beginning with the collection and
preparation of data, followed by stages of spatial
analysis and network analysis, the integration of
the results, and concluding with the formulation
of conclusions and recommendations.

Figure 1. Algorithm for the comprehensive analysis
of a cluster ecosystem
Source: own compilation.
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The central tool for the quantitative
assessment of these processes is the analysis of
spatial autocorrelation, based on the application
of the global Moran’s I statistic (Krasnykh, 2025).
This method makes it possible to assess the
degree of spatial dependence among entities
(for example, enterprises, research centers,
or infrastructure nodes), taking into account
both their geographic location and the values
of associated attributes, such as the volume of
investment, the level of innovation activity, the
density of cooperation, and so on. Moran’s I
formalizes the hypothesis that “like attracts like” -
a principle that, within the ecosystem approach,
is interpreted as a manifestation of the self-
organizing forces that promote the concentration
of resources, knowledge, and competencies in
specific territorial nodes (Sun et al., 2022).

Formally, Moran’s I is calculated using
formula (1) (Griffith, 1987):
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where:

z;is the deviation of the attribute for feature
i from its mean value (x, - X);

w;; is the spatial weight between features i
and j;

n is the total number of features;

S, is the sum of all spatial weights.

Withinthe approachtothe analysis of cluster
self-organizationwe describe,akeyroleisplayed
by the identification of local “anchor zones” —
territorial nodes where high (or, conversely,
low) values of innovation activity, investment,
or network density are concentrated. To this
end, the High/Low Clustering tool (the Getis-
Ord General G statistic, calculated in ArcGIS)
is employed (Mitchell, 2005), a statistical
instrument designed to detect anomalous
clusters of extreme values in space.
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The degree of clustering is determined
on the basis of the General G index, which is
calculated using the following formula:

Z Z Wi XX

G ==
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VJ # i, (2)

where:

x; and x; are the attribute values for features
iandj;

w;; is the spatial weight for the pair of
features i and j;

n denotes the total number of features in
the dataset;

Vj #1i indicates that features i and j cannot
be the same entity.

The next method we examined is incremental
spatial autocorrelation, which makes it possible to
identify the optimal spatial scale at which cluster-
ing processes manifest themselves. The tool suc-
cessively applies Moran’s I at increasing distances,
recording the corresponding z-scores. Z. Zhao and
N. Levine recommend using these “critical distanc-
es” in other analytical tools — for example, when
setting the search radius for neighbors, which is
calculated on the basis of the standard deviational
ellipse. The presence of one or more peaks reflects
the multi-level structure of the cluster ecosystem,
ranging from local nodes to interregional networks
(Levine, 2004; Zhao et al., 2023).

The quantitative patterns presented in
this section acquire profound meaning only
in the context of the evolutionary dynamics of
clusters as adaptive systems (Mitchell, 1999;
Martin, Sunley, 2020). Indeed, within the
paradigm of regional economic development,
clusters have become firmly established as
key drivers of innovation growth, enhanced
competitiveness, and the resilience of national
economies, demanding the development of new
approaches to their identification and analysis
(Shirov, 2020; Smorodinskaya, Katukov, 2019).
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Today, the formation and development of
clusters is recognized as an effective tool for
stimulating economic growth and enhancing
the international competitiveness of any
country. The proliferation of cluster initiatives
across sectors and geographic
zones around the world testifies to the high
effectiveness of this development model. At
the same time, the functioning of a mature
cluster creates a favorable environment for

various

the development of small and medium-sized
enterprises, contributing to the formation of
a comprehensive ecosystem that includes new
opportunities and infrastructure solutions.

Thus, an analysis of data from the State
Information System of Industry (GISP) of the
Russian Ministry of Industry and Trade shows
that industrial parks currently occupy adominant
position in Russia, numbering 380 units as of
June 2025, while technology parks number 137
units and entry-level clusters number only 43
units, indicating the early stages of the formation
of an innovation base in the country. At the same
time, only 8 units have reached a medium level
of development, pointing to the difficulties of
scaling up initial projects and the relevance of
the problem under study.

The consideration of production clusters
within the structure of economic planning is of
great importance for optimizing the allocation of
resources and for building sustainable regional
competitive advantages. At the same time,
under the conditions of mounting turbulence
in the global environment, sanctions pressure,
and the industrial revolution in the field of
artificial intelligence, traditional deterministic
approaches to managing economic systems
are revealing their limitations. This, in turn,
makes it especially urgent to study clusters
that exhibit the properties of self-organizing
systems — complex, open, nonlinear structures
capable of spontaneous ordering, adaptation,
and co-evolution in response to the challenges
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of the external environment (Polyakov, Brizhak,
2023).

Research results

In addressing the methodological problem
outlined above, particular interest attaches to the
study of specific industry complexes (Druzhinin et
al., 2025) that display signs of self-organization.
A vivid example for such an analysis is the ship-
building and ship repair industry. The empirical
basis for identifying cluster potential in the coun-
try rests on data on the spatial distribution of en-
terprises in the sector (Polyakov, Brizhak, 2024).

Ship repair and shipbuilding enterprises form
one of the most important sectors of the Russian
Federation’s economy. This sector creates jobs,
generates tax revenues, and makes a substantial
contribution to the economic future of the
region concerned. Despite all these advantages,
however, shipbuilding and ship repair enterprises
face major difficulties associated with the high
cost of equipment and resources (especially
under sanctions), complicated certification and
licensing procedures, and insufficient funding
and support (Polyakov, Brizhak, 2024).

In order to address the current problems,
measures are being taken within the framework
of state economic development policy to provide
support to enterprises in the shipbuilding and
ship repair sector. Shipbuilding, as an integral
part of Russia’s machine-building complex
and its military-industrial complex, plays a
strategicallyimportant role in ensuring national
security and economic sovereignty. Today, the
largest centers of shipbuilding in the Russian
Federation are Saint Petersburg, Severodvinsk,
Nizhny Novgorod, and the Kaliningrad Region.
According to data for 2024, more than 180 large
shipbuilding enterprises were operating in the
country, of which about 87 were state-owned.
This structure reflects the state’s significant
role in the development and regulation of the
shipbuilding industry.
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Table 1 presents the dynamics of the output
of selected types of shipbuilding products and
equipment.

The analysis of the data in Table 1 reveals
a number of ambiguous trends in the river
passenger vessel segment. Since the beginning
of the period under review, an overall positive
dynamic has been observed, with a peak value
reached in 2020, after which output declined
and then stabilized. The output of mixed river-
sea vessels exhibits volatility, with a sharp
increase in 2022, followed, however, by a return
to minimal values.

In the cargo vessel segment, the production
of sea-going tankers is marked by instability.
The output of sea-going dry cargo vessels shows
an upward trend over the period under review.
The production of pleasure and sporting vessels
is experiencing steady growth. The data point
to the development potential of the small-
tonnage shipbuilding sector.

At the same time, many companies in the
sector are engaged not only in shipbuilding
and ship repair but also in related fields, such
as the production of propulsion, hydroacoustic,
navigation, auxiliary, deck, and other
equipment; materials and components for
vessels; and scientific research in the area of
shipbuilding and marine technology.

Table 2 presents the distribution of
shipbuilding and ship repair enterprises across
the federal districts of the Russian Federation.

An of the of
shipbuilding and ship repair enterprises across
the federal districts of the Russian Federation

analysis distribution

in 2023 reveals a pronounced territorial
unevenness. The highest concentration is
observed in the Northwestern Federal District,
which accounts for 625 enterprises (35% of the
total). These enterprises generated 48% of total
revenue — amounting to 146.7 billion rubles —
and employed 54% of the workforce in the sector

Table 1. Output of major product types in physical terms, 2017-2023

Year
Product type

2017 | 2018 | 2019 | 2020 2021 2022 2023
River passenger vessels, units 12 9 17 29 19 23 22
Mixed river-sea passenger vessels, units 1 2 2 1 1 7 1
Sea-going tankers, units 2 1
River tankers, units 7 1
Mixed river-sea tankers, units 7 3 14
Sea-going dry cargo vessels, units 1 8 2 3 4
Sea-going cargo-passenger vessels, units 1 1
River dry cargo vessels, units 2 1 1 2 1 6 1
Mixed river-sea dry cargo vessels, units 5 9 18 15 5 8
Sea-going tugboats, units 8 1 1 4 36 1
Pleasure and sporting vessels, thousand units 76.3 74.2 79.7 88.3 117.4 132.5 167.4
O.ther.pleasure or sporting vessels;.rowmg boats, 10.9 78 6.9 49 70 12.8 153
dinghies, and canoes, thousand units
Compiled from: Output of major product types in physical terms from 2017. Available at: https://fedstat.ru/indicator/58636;
Industrial production in Russia. 2023. Federal State Statistics Service. Available at: https://rosstat.gov.ru/storage/2024/03-
21/99jTVCc9/Sbornik_prom_proiz_2023/Prom_proiz_06-02-2023.xIsx; Output of major product types in physical terms.
Federal State Statistics Service. Available at: https://rosstat.gov.ru/storage/mediabank/Proizvodstvo_god_s_2017.xIsx
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Table 2. Distribution of shipbuilding and ship repair enterprises by federal district
of the Russian Federation, 2023

Federal district Number of firms, units thoﬁgr?gl:st)les Numbe;g;‘sinr:floyees,

Far Eastern Federal District 290 21563228 22042
Volga Federal District 252 98703026 19997
Northwestern Federal District 625 146715235 66006
North Caucasus Federal District 10 91377 50
Siberian Federal District 83 3438417 892
Ural Federal District 27 1743301 764
Central Federal District 164 14650194 4959
Southern Federal District 337 18669752 7585
Total 1788 305574530 122295
Compiled from: data from the List-Org counterparty verification service. Available at: https://www.list-org.com/

(66,000 people). This is due to the presence of
a developed industrial infrastructure and key
shipbuilding centers located in the Leningrad,
Kaliningrad, Arkhangelsk, and Murmansk
regions, as well as in the city of Saint Petersburg.
The remaining districts (especially the North
Caucasus) play a negligible role. The sectors
under study clearly display a high degree of
geographic concentration that is contingent on
historically formed industrial clusters and on
access to maritime routes of communication.

Figure 2 shows the geography of the location
of shipbuilding and ship repair enterprises
in the Russian Federation. According to
the data presented, these enterprises are
mainly concentrated in locations that are
geographically situated near major bodies of
water, rivers, and seas.

Table 3 presents the output data from
the analysis of the spatial concentration of
shipbuilding and ship repair enterprises in the
Russian Federation.

Figure 2. Location of shipbuilding and ship repair enterprises in the Russian Federation
Compiled from: data from the List-Org counterparty verification service. Available at: https://www.list-org.com/
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Table 3. Analysis of the spatial concentration of shipbuilding and ship repair enterprises
in the Russian Federation

Concentration / OKVED2

dispersion measure 30.1 30.11 30.12 33.15
Gini 0.969345 0.95515 0.935518 0.920427
Ginin 0.972936 0.95869 0.938983 0.923836
Giniw 0.957014 0.96046 0.930128 0.921742
Giniwn 0.960558 0.96402 0.933573 0.925156
HHI 0.210652 0.17050 0.088742 0.061625
HHIn 0.207729 0.16743 0.085367 0.058150
HHI eq 4.747162 5.86508 11.268654 16.227133
Hoover 0.888081 0.85717 0.826128 0.810508
Hoover w 0.003934 0.00426 0.004719 0.003763
Coulter 0.324674 0.29208 0.204714 0.175447
Atkinson 0.931474 0.87999 0.862611 0.812610
SD 40.532619 2466.03171 33.739741 288.821821
SDw 32.672611 1952.23772 44.440551 256.802381
cv 7.502964 6.73596 4.809821 3.969707
CVn 0.456616 0.40994 0.292716 0.241589
Williamson 7.317183 6.39616 4.174318 4.110894
Compiled from: data from the List-Org counterparty verification service. Available at: https://www.list-org.com/

The results of the analysis point to
a pronounced tendency toward spatial
concentration in the shipbuilding and ship
repair industries. The high values of the Gini
coefficients, ranging from 0.92 to 0.97, indicate
a considerable degree of inequality in the
distribution of enterprises across the subjects
of the Russian Federation. This suggests that
the bulk of the existing economic activity in
the industries under study is confined to a
relatively small number of regions, which is
fully consistent with the cartographic picture
of the enterprises’ location. At the same time,
it should be noted that such a configuration
carries risks for the long-term resilience not
only of the industries in question but also of the
national economy as a whole.

The high values of the other coefficients
presented in Table 3 confirm the conclusion that
avery limited number of regions accumulate the
lion’s share of economic activity in the sectors
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under study. At the same time, the elevated
values of the Williamson coefficient further
highlight the depth of interregional contrasts
in levels of economic development - for all the
industries without exception — and once again
point to the existing regional asymmetry of
current industrial development.

Figure 3 presents a chart that reflects the
level of spatial concentration of shipbuilding
and ship repair enterprises in the Russian
Federation, using Lorenz curves and Gini
coefficients (G and G*).

The analysis of the spatial concentration of
shipbuilding and ship repair enterprises in the
Russian Federation shows that most segments of
the industry exhibit a high degree of territorial
concentration. This means that enterprises
engaged in the construction and repair of
vessels are concentrated in a relatively small
number of the country’s regions. A particularly
high degree of concentration is observed in the
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Figure 3. Spatial concentration of shipbuilding and ship repair enterprises
in the Russian Federation
Compiled from: data from the List-Org counterparty verification service. Available at: https://www.list-org.com/

segment of the construction of ships, vessels,
and boats (30.1), as well as in the construction
of pleasure and sporting boats (30.12) and in
ship repair (33.15). This may be attributable to
historical, infrastructural, or resource factors, as
well as to the presence of shipbuilding clusters
(for example, in Saint Petersburg, Kaliningrad,
and the Russian Far East) and to the logistical
advantages enjoyed by coastal regions.

Thus, according to data for 2023 (Tab. 4),
a pronounced territorial concentration of
specialized enterprises is observed in the
Kaliningrad Region. This distribution not only
makesit possible toregister the fact of geographic
agglomeration (Strano et al., 2021) but also
serves as a starting point for a deeper analysis
of the manifestations of self-organization — an
analysis of cooperative ties, value chains, and
institutional interactions among geographically
proximate enterprises, which forms the basis
for identifying a self-organizing cluster in the
region’s shipbuilding sector.

An analysis of the data in Table 4 shows that
the regional center — the City of Kaliningrad
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Urban Okrug - is the clear leader across all
indicators. It accounts for the largest number
of employees - 1,658 persons, or 59.5% of
the total number employed in the sector; the
largest number of firms — 63 units; and 83.4% of
all revenue, which points to the concentration
of the industry’s main production capacities
and economic resources in the regional center.

The structure of the distribution of
shipbuilding and ship repair enterprises across
the cities of the Kaliningrad Region in 2023 is
presented in Figure 4. According to this figure,
the Svetly and Baltiysk Urban Okrugs are also
important centers of the shipbuilding industry
beyond the regional center, specializing mainly
in ship repair in the port zone.

At the same time, a substantial share of the
municipal okrugs show zero values for both
revenue and the presence of enterprises in the
industry under study. This indicates that beyond
Kaliningrad, industry activity is dispersed in
a fragmentary fashion, lacking stable spatial
structures, which may limit the synergistic
potential of the regional cluster ecosystem.
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Table 4. Distribution of shipbuilding and ship repair enterprises by municipal okrug
in the Kaliningrad Region, 2023

- Revenue, Number of Number of
Okrug No. Municipal okrug thousand firms, units employees, persons
rubles

0 Ozersk Municipal Okrug 0 0 0

1 Nesterov Municipal Okrug 499 1 5
2 Yantarny Urban Okrug 0 0 0
3 Gusev Urban Okrug 0 0 0
4 Krasnoznamensk Municipal Okrug 0 0 0
5 Ladushkin Urban Okrug 0 0 0
6 Svetlogorsk Urban Okrug 8118 2 4
7 City of Kaliningrad Urban Okrug 15113538 63 1658
8 Pionersky Urban Okrug 0 0 0
9 Zelenogradsk Municipal Okrug 0 0 0
10 Svetly Urban Okrug 1520079 11 401
1 Gvardeysk Municipal Okrug 0 0 0
12 Bagrationovsk Municipal Okrug 0 0 0
13 Chernyakhovsk Municipal Okrug 0 1 1
14 Neman Municipal Okrug 0 0 0
15 Polessk Municipal Okrug 0 0 0
16 Sovetsk Urban Okrug 6707 1 7
17 Slavsk Municipal Okrug 0 0 0
18 Pravdinsk Municipal Okrug 0 0 0
19 Baltiysk Urban Okrug 1330958 5 684
20 Guryevsk Municipal Okrug 134310 3 28
21 Mamonovo Urban Okrug 0 0 0

Compiled from: data from the List-Org counterparty verification service. Available at: https://www.list-org.com/
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Figure 4. Structure of the distribution of shipbuilding and ship repair enterprises

across the cities of the Kaliningrad Region, 2023, %
Source: own compilation.
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Spatial analysis of the Kaliningrad
Region

Let us now draw on the author’s dataset
DatsetOKVED, which contains
on 1,788 companies in the shipbuilding and
ship repair industry of the Russian Federation
(OKVED 30.1, 30.11, 30.12, 33.15), and carry
out a comprehensive spatial analysis of these
industries using the example of the Kaliningrad
Region. To do this, we plot the data on a map
and analyze the distribution of shipbuilding
and ship repair enterprises across the districts
of the Kaliningrad Region (Fig. 5).

The distribution of shipbuilding and ship

information

repair enterprises in the Kaliningrad Region
corroborates the data analyzed earlier and
demonstrates pronounced local clustering within
the City of Kaliningrad Urban Okrug, which once
again testifies to the concentration of production
and innovation potential in the regional center.
At the same time, these enterprises give rise to
the dominance of agglomeration effects, which
are manifested in the developed infrastructure,
the availability of skilled personnel, and a
favorable investment climate.

However, the data in Figure 5 point
to the absence of statistically significant
spatial autocorrelation in the distribution of

shipbuilding and ship repair enterprises across
the territory of the Kaliningrad Region, with
the pattern being essentially random. The
values obtained for Moran’s I, the z-score, and
the p-value likewise indicate that the spatial
distribution of the enterprises displays no
pronounced clustering or dispersion, leaning
rather toward a random pattern, since there
are no statistically significant signs of spatial
autocorrelation. This may be attributable
to several factors. First, at the scale of the
Kaliningrad Region - which encompasses alarge
territory with diverse economic and geographic
conditions — the local clusters observed within
the city are leveled out. Second, the presence of
the enterprises under study in locations outside
the city may be shaped by other factors that are
unrelated to the agglomeration effects typical
of the city - for instance, proximity to the ports
of Kaliningrad (the commercial and fishing
ports), Svetly, Baltiysk, and Pionersky, to ship
repair bases, to raw-material sources, or to
logistical nodes. Third, the analysis covers the
entire territory of the region, including districts
where shipbuilding and ship repair enterprises
are either present in single instances or entirely
absent, a fact that affects the overall picture of
spatial distribution.

Revenue,
thousand rubles

Figure 5. Distribution of the revenue of shipbuilding and ship repair enterprises
across the districts of the Kaliningrad Region, 2023

Source: own compilation using ArcMap software (Esri Inc. (2019). ArcMap 10.8.
Available at: https://www.esri.com/en-us/arcgis).
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Given the identified concentration of
industry activity within the City of Kaliningrad
Urban Okrug, the subsequent study will focus on
its territorial boundaries. This stage envisages
a detailed spatial analysis aimed at identifying
the key factors that give rise to the formation
and functioning of the cluster ecosystem in the
urban environment, with a particular emphasis
on the specificities of the shipbuilding and ship
repair industries. Such an approach will make
it possible to uncover the local mechanisms
of self-organization, the institutional and
infrastructural conditions, and the spatial
patterns of interaction among economic agents
that either facilitate or, conversely, constrain
the development of the sector’s potential at the
micro level (Druzhinin et al., 2025; Chen et al.,
2024).

Spatial analysis of the City of Kaliningrad
Urban Okrug

Using the data in Table 5, let us analyze
the concentration indicators for shipbuilding
and ship repair enterprises across the districts
of the City of Kaliningrad Urban Okrug. This
analysis will make it possible to identify the
specific features of the sector’s location within
the city, to assess the contribution of each
district to the overall picture, and to pinpoint
possible development trends.

MoskovskyDistrictexhibitsanoverwhelming
superiority across all three indicators: revenue,
costs, and number of employees. The values of
these indicators point to the concentration of

the industry’s main production capacities and
employment in this district. It is here that the
Yantar Baltic Shipyard (hereinafter referred
to as PSZ Yantar JSC) is located — the leading
enterprise in the sector, which specializes in
military and civil shipbuilding, ship repair, as
well as the production of metal structures and
products in the sphere of machine building.
In addition, Moskovsky District is home to the
key transport and logistical infrastructure: the
Kaliningrad Commercial Sea Port,which handles
freight and passenger traffic; the Kaliningrad
SeaFishing Port; and the Kaliningrad River Port,
situated on the Pregolya River and servicing
inland freight transportation.

The combination of a favorable geographic
location — at the mouth of the river and at the
junction of sea and river routes — together
with the developed infrastructural base, forms
the spatial core of attraction for enterprises
in the sector, promoting the concentration
of production capacities, logistical links, and
human resources. This, in turn, reinforces the
agglomeration effects and has a substantial
influence on the self-organization of the
ecosystem of this industry cluster.

Next, the map (Fig. 6) pinpoints the locations
of the enterprises in the sector, while the
aggregate revenue by district is marked in color.
The concentration of objects in Moskovsky
District, as well as the high revenue values
in this zone, testify to the formation of an
economic core of the cluster that brings together
production capacities and infrastructural nodes.

Table 5. Concentration indicators for shipbuilding and ship repair enterprises
across the districts of the City of Kaliningrad Urban Okrug, 2023

Distrit D Oisrictname | 0 dribles | thousandrubles | persons
0 Leningradsky District 95983 67737 18
1 Tsentralny District 279559 128240 182
2 Moskovsky District 14737996 1697620 1458
Total 15113538 1893597 1658
Compiled from: data from the List-Org counterparty verification service. Available at: https://www.list-org.com/
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Figure 6. Standard deviational ellipse reflecting the spatial concentration
and direction of the distribution of shipbuilding and ship repair enterprises
in the City of Kaliningrad Urban Okrug, 2023
Source: own compilation using ArcMap software (Esri Inc. (2019). ArcMap 10.8.
Available at: https://www.esri.com/en-us/arcgis).

Tsentralny District ranks second in terms
of revenue (279,559 thousand rubles), costs,
and number of employees (182 persons).
It plays a substantial role, although it trails
Moskovsky District considerably in terms
of the scale of activity. Research shows that
Tsentralny District in Kaliningrad — on Pravaya
Naberezhnaya Street — hosts a concentration
of enterprises that perform functions such as
design, repair, and supply, as well as smaller-
scale enterprises likewise specializing in
shipbuilding and ship repair (for instance,
Baltiyskaya Sudoremontnaya Kompaniya LLC
and other ship repair companies).

A standard deviational ellipse has also been
constructed on the map around the enterprises’
locations, showing the dominant direction and
degree of dispersal of the objects. The elongation

of the ellipse along the coastline points to an
anisotropy in the distribution that is shaped by
transport, logistical, and infrastructural factors
of importance to the sector.

By default, the size of the ellipse is set to
1, which corresponds to the cluster core. In
addition, a second ellipse was constructed
covering two standard deviations, which
supports the hypothesis advanced regarding the
homogeneity of the input class of all the spatial
objects selected. These geometric characteristics
of the distribution find quantitative confirmation
in the results of the nearest neighbor analysis.

The author then carried out an analysis of
the spatial distribution of shipbuilding and ship
repair enterprises in the City of Kaliningrad
Urban Okrug using the nearest neighbor
method (Tab. 6).

Table 6. Nearest neighbor summary for shipbuilding and ship repair enterprises
in the City of Kaliningrad Urban Okrug, 2023

Indicator Value
Observed mean distance 423.4645m
Expected mean distance 673.6942 m
Nearest neighbor ratio 0.628571
z-score -5.639976
p-value 0.000000
Source: own compilation using ArcMap software (Esri Inc. (2019). ArcMap 10.8. Available at: https://www.esri.com/en-us/
arcgis).
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The results of the nearest neighbor
analysis confirm the presence of statistically
significant spatial clustering of shipbuilding
and ship repair enterprises in Kaliningrad. The
nearest neighbor ratio, which stands at 0.629
(substantially below one), points to a tighter
clustering of the enterprises than would be
observed under a random distribution. The
high negative z-score (-5.64) and a p-value
close to zero (0.001) testify to the presence
of stable local agglomeration effects and the
functional interconnectedness of the industry’s
participants, which form the core of the cluster
ecosystem.

The observed mean distance between each
enterprise and its nearest neighbor is 423.46 m,
which is substantially below the expected
value of 673.69 m under a random distribution.
The corresponding nearest neighbor ratio
is 0.6286, which unequivocally points to a
tendency toward the concentration of objects
in space. The clustering identified reflects not
only geographic concentration but also the
functional interdependence of the industry’s
participants, which forms the basis for the self-
organization of the cluster ecosystem at the
local level.
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The results of the spatial autocorrelation
analysis for the shipbuilding and ship repair
enterprises in the City of Kaliningrad Urban
Okrug, using the Global Moran’s I summary by
distance, are presented next (Fig. 7).

The results show that at short distances
(400 to 1,000 m), Moran’s I takes low positive
values — from 0.0227 to 0.0247. The high
p-values, however, which lie in the range of
0.24 to0 0.32, point to the absence of statistically
significant autocorrelation. At the same time,
at intermediate distances of 1,200 to 2,000
m, a clear and statistically reliable clustering
is observed: Moran’s I reaches a maximum of
0.1245 at 1,200 m (p = 0.0002), and the values
at the remaining distances in this range are also
significant (p < 0.01).

These findings indicate that enterprises in
the sector show a tendency toward localization
and tend to group within a radius of 1.2 to 2.0
km around key infrastructural centers — port
zones, industrial clusters, or transport arteries.
At a distance of 2,200 meters, the index drops
to 0.0339 but retains statistical significance
at p = 0.0344, which points to a weakening of
the spatial ties, though by no means to their
complete disappearance.

Legend
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Figure 7. Result of the spatial autocorrelation analysis using
the global Moran's I summary for shipbuilding and ship repair enterprises
in the City of Kaliningrad Urban Okrug, 2023
Source: own compilation using ArcMap software (Esri Inc. (2019). ArcMap 10.8.
Available at: https://www.esri.com/en-us/arcgis).
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To verify the quantitative estimates
obtained, the author performed an analysis of
the spatial distribution of the enterprises in
the industry under study using the General G
statistic (Getis-Ord). The calculation showed
that the observed value of G is 0.0888, which is
noticeably higher than the expected value under
a random distribution (0.0162). Consequently,
a purposeful concentration of enterprises in
certain urban zones is taking place.

The spatial concentration and the direction
of the distribution of shipbuilding and ship
repair enterprises in the cluster within the City
of Kaliningrad Urban Okrug are presented in
Figure 8.

An analysis of the results shows that the
threshold distance (3,948.92 m) defines the
radius within which enterprises are treated as
spatial neighbors when calculating the index.
Thus, shipbuilding and ship repair enterprises are
not randomly distributed but are concentrated
in local clusters, which is consistent with the

hypothesis of the territorial agglomeration of the

-

Leningra
000 NOTEML
B OO0 HKABPOPA
KORP TEPB HCO00 NCK

000 BT CEPBHC

dsky District .-
4 AT

200 Nk i
nig20C MOFCROANDNOKDT,

o AU .
i ; e TEXHCROTM000 OCPRH BATTR )
000 oaepass L WA .
; HHHEBRS 2oescoon s roin1e

000 Wen:mn-moa Talo

Guryevsk Municipal Okrug

sector, driven by the presence of infrastructure,
logistical, and production factors.

It is worth noting that the “high-low”
(HL) outlier clearly points to an area with a
high level of concentration / productivity. The
region’s largest enterprise, PSZ Yantar JSC, is
located here, yet it is surrounded by territories
with low concentration/productivity. The value
identified also points to a local center of activity
that has so far not exerted a substantial positive
influence on neighboring enterprises owing to
its low cooperative activity.

The second outlier, “low-high” (LH), reflects
an opposite site, where an area with a low
concentration of enterprises is surrounded
by areas with a high concentration. This is
a depressed area within a developed cluster,
which points to the heterogeneity of the
development of the territory under study.

A graphical analysis of the spatial clustering
of shipbuilding and ship repair enterprises in
the City of Kaliningrad Urban Okrug, using the
General G statistic, is presented next (Fig. 9).

Legend
Cluster "High-High"
Outlier "High-Low"
Outlier "Low-High"

T

Cluster "Low-Low"
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Figure 8. Spatial concentration and direction of distribution of shipbuilding
and ship repair enterprises in the cluster
in the City of Kaliningrad Urban Okrug, 2023
Source: own compilation using ArcMap software (Esri Inc. (2019). ArcMap 10.8.
Available at: https://www.esri.com/en-us/arcgis).
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Figure 9. Analysis of the spatial clustering
of shipbuilding and ship repair enterprises
in the City of Kaliningrad Urban Okrug using
the General G statistic, 2023

Source: own compilation using ArcMap software
(Esri Inc. (2019). ArcMap 10.8. Available at: https://www.
esri.com/en-us/arcgis).

The results in Figure 9 are consistent with
the conclusions drawn earlier in the nearest
neighbor analysis and confirm the tendency

toward the concentration of enterprises in
certain districts of the city. Further research can
be directed toward a more detailed analysis of
the factors influencing the spatial clustering of
shipbuilding and ship repair enterprises, as well
as toward an assessment of the consequences
of this clustering for the economy of the city
and of the region under study.

To conclude our investigation, we make use
of the Trend Analysis tool in ArcGIS to visualize
the spatial dynamics of the coordination of ties
among shipbuilding and ship repair enterprises
in the City of Kaliningrad Urban Okrug (Fig. 10).

The figure depicts a three-dimensional
surface on which the X and Y axes plot the
geographic coordinates of the spatial location
of the enterprises in the industry under study,
while the Z axis plots an integral coordination
indicator that accumulates the number of
enterprises, their revenue, and the number of
employees.

This analysis serves, on the one hand, as
a basis for the subsequent study of network
interconnections among the enterprises — an
investigation the author plans to present in

Figure 10. Three-dimensional trend surface analysis reflecting the spatial dynamics
of the coordination of ties among shipbuilding and ship repair enterprises
in the City of Kaliningrad Urban Okrug, 2023
Source: own compilation using ArcMap software (Esri Inc. (2019). ArcMap 10.8.
Available at: https://www.esri.com/en-us/arcgis).
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the next cycle of works — and, on the other, for
identifying the potential factors that shape
their location. Among such factors are access
to infrastructure, logistical nodes, skilled
personnel, and the institutional environment,
which together create the conditions for the
self-organization of the cluster ecosystem.

Conclusion

Drawing on an interdisciplinary synthesis
of economic geography, regional economics,
and network theory, the present study has
not only tested the author’s methodology of
spatial analysis but has also yielded a number
of substantive conclusions of both theoretical
and applied significance.

First and foremost, it has been empirically
confirmed that the traditional interpretation
of an industrial cluster as a simple geographic
agglomeration of enterprises is insufficient
for understanding the processes that actually
take place in space. Using the example of the
shipbuilding and ship repair industry of the
Kaliningrad Region, it has been convincingly
demonstrated that the key characteristic of the
emerging cluster ecosystem is not so much the
very fact of territorial proximity as the presence
of statistically significant spatial patterns of
self-organization — that is, of ordered structures
that can be revealed only through the multi-level
application of spatial statistics instruments.

One of the most substantial findings is the
opposing directionality of the spatial dynamics,
depending on the chosen scale of analysis. At
the level of the whole of the Kaliningrad Region,
the distribution of enterprises is statistically
indistinguishable from random, pointing to
the fragmentation of the industrial landscape
and the absence of stable inter-municipal
cooperative ties. When the level is shifted to
that of the City of Kaliningrad Urban Okrug,
however, the picture changes fundamentally:
here, a stable and statistically significant spatial

| PROBLEMS OF TERRITORY'S DEVELOPMENT +
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clustering is registered, forming a compact core
with a high density of enterprise location.

Of particular note is the “critical” clustering
radius that was identified — between 1.2 and
2.0 km - within which the enterprises display
the greatest spatial interdependence. This
interval most likely reflects the actual radius
of economic interaction, which is shaped
by transport and logistical accessibility, the
possibility of the prompt exchange of services
and components, and the shared use of port
and industrial infrastructure. The fact that, at
a distance of 2.2 km, spatial autocorrelation,
while weakening, nonetheless retains its
statistical significance, points to the gradual,
rather than abrupt, nature of the attenuation of
the agglomeration effects.

It is important to stress that the spatial
concentration of enterprises does not in itself
constitute sufficient evidence of the existence
of a cluster in the ecosystem sense of the term.
The results obtained in the paper — the high
values of the Gini coefficients, the statistically
significant indicators of the General G
statistic, the confirmed clustering at the level
of the nearest neighbor analysis — provide
a necessary but not a sufficient basis for a
definitive conclusion regarding the presence
of a self-organizing ecosystem. It is noted that
the next cycle of research should be devoted to
the analysis of the network interconnections
among enterprises, since it is the density of
cooperative ties, the intensity of knowledge
exchange, and the level of institutional trust
that transform a geographic agglomeration
into a genuine cluster.

From a practical perspective, the
methodology proposed here — which combines
quantitative GIS methods with ecosystem
logic — can be viewed as a tool for the targeted
adjustment of regional industrial policy.
The spatial core that was identified within
the boundaries of Moskovsky District of
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Kaliningrad, coinciding with the zone where
PSZ Yantar JSC and the key port facilities are
located, represents a natural proving ground
for targeted institutional and infrastructural
interventions. In contrast to the “diffuse”
support of the entire industry across the region,
the concentration of measures precisely within
the boundaries of the identified cluster core is
capable of yielding a higher multiplier effect.
In a broader context, the present paper
contributes to the debate on the limits of the

applicability of spatial analysis in regional
economic research. It has been demonstrated that
the absence of clustering at one territorial level by
no means precludes its presence at another, more
local level - a fact that requires both the researcher
and the practitioner to forego the search for a
single “correct” scale of analysis in favor of a
multi-level diagnostic approach. It is precisely
in this capacity to capture the heterogeneity of
spatial processes that, in our view, the main value
of the proposed approach lies.
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Monskos P.K.

MPOCTPAHCTBEHHAA CAMOOPIrAHU3ALU A OTPAC/IEBBIX
KNACTEPOB: METOA40/10TA N1 ANNPOBALLNA

OcmbicneHue OUHAMUKU U3MepeHUS. KIACMEePHbIX NPOYECcco8 HeBO3MOXCHO 6e3 onopsl Ha (pyHOaMmeH-
masnvHole pa3pabomku poccutickoti HayuHoU WKOJIbL, 8 PAMKAX KOMOPOLi ChopMUPO8aAIACh COBPEMEH-
Hast HayyHas napaduema npocmpaHcmeeHHo20 aHanusa Poccuu. B c8s3u ¢ amum daHHoe ucciedosa-
HUe NOCesAUWeHO akmyansHoli npobieme NPOCMPAHCMBEHHO20 AHANU3A KJIACMEPO8 € NO3UYUU Meopuul
CaMO00p2aHu3ayuu C0MHHuIX adanmuseHulx cucmem. E2o yenv cocmoum 6 paspabomke u anpobayuu
Memooonozuu 8bls1811€HUS U OYeHKU NPOCMPAHCMBEHHbIX NAMMEPHO8 CaMO0P2aHU3AYUU HA npuMepe
cydocmpoumenwHoli u cydopemoHmuoli ompaciu Kanuvuxepadckoti obnacmu. AHanu3 npocmpad-
CMeeHH020 pacnpedesieHusl K1acmepos mpebyem MexoucyuniuHapHo20 cuHme3a 3KOHOMUUECKoU
2eozpaguu, pezuoHaIbHOLi IKOHOMUKU U meopuu cemeti, NOCKOIbKY UMEHHO Npu nepeceueHuu Imux
HanpasieHull 803HUKawm Haubonee NPoOyKMueHvle UHCMPYMeHmMbl 0711 8blsI8JIeHUSI 3AKOHOMED-
Hocmell Jokanu3ayuu KiacmepHslx o6pasosaHuti. Memodonozuueckuii annapam 6asupyemcs Ha
KOMNJIEKCHOM NPUMEHeHUU UHCMPYMeHNMO08 NPoCmpaHcmeeHHol cmamucmuku 8 cpede 2eouHpop-
MayuoHHslx cucmem. Ha npumepe cydocmpoerust u cydopemornma Kanurnurnzpadckoti obracmu 6u110
NPOOeMOHCMPUPOBAHO, UMO MPAdUYUOHHBLI 832710 HA KAacmep KaK Ha Npocmyio 2e02paguyeckyro
aznomepayuro s18Jissiemcs HedocmamouHsiM. IIpumeHeHue Komniekca memooo8 NpoCmpaHcmeeHHoU
CIamucmuku nokasaio ceow 3ggekmusHocms 011 MHO20ypO6Hea8oll duazHocmuku. Pe3ynsmamot
Uccnedo8anus deMOHCMpUpYOmM, 4mo 8 pecuoHaIbHOM macuimabe pacnpedeneHue npednpusmuti
cmamucmuuecku He Omau4aemcs om cayuaiiHozo, 00HaxKo Ha yposHe 20podckozo okpyza «Iopod Ka-
JIUHUHZPAO» 8bISI8JIEHA CMAMUCMUYECKU 3HAYUMAs NPOCMPAHCMBEHHAS KAacmepu3ayus, popmupy-
rowas 10po NOMeHYUAIbHO20 CAMOOP2aHU3YIOUe20csl Kaacmepa. YCmaHo8J1eHo, Umo KOHYeHmpayus
npednpusmuti mszomeem K Kawuesoli uHppacmpykmype u nposessemcsi Ha onpedeneHHslx npo-
CMpaHcmeeHHblXx Macuimabax, m. e. paduycax, ymo noomeepxoaem odeticmeue azn10MepayuoOHHbIX
apexmos u Hanuvue ycnosuti ons cuHepzemuueckozo g3aumodeticmaust. IlonyueHHsle pe3ynsmamol
nokaswlearm, umo npeonazaembvliii Memoouueckuti no0xXo0 n0380Jisem 0Cyujecmsums KauecmeeHH»ll
nepexo0 om KoHCmamayuu 2eozpagpuqeckoti KOHyeHmpayuu K oudzHoCmuKe npoyeccos8 camoopeaHu-
3ayuu. Omo umeem 8axcHoe NPakmuyeckoe 3HaueHue o1l Yopmuposamust aopecHoli meppumopuanis-
HOUI NOIUMUKU YeNeHanpasieHHo20 pa3sumust K1acmepos 8 pecuoHaiIbHoM macuimaoe.

IIpocmpaxcmeo, pacnpedenieHue, NPOMbIULIEHHOCMY, KJIACMep, MeCmononoxeHue, cyoocmpoeHue,
Cy0opeMOHM, CamMoop2aHu3ayusl.
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The relevance of the research topic is due to the need to determine a scientifically sound approach
to the sustainable development of the Russian Federation and its subjects, whose economies are
constantly influenced by many different factors, including latent influence on it. One of these factors
is electricity, or rather its consumption, which is characterized in linear correlation models by the
dependence between variables: electricity consumption and gross regional product. In turn, electricity
consumption is influenced by prices set by government authorities, which can both stimulate and
reduce electricity consumption in the region, and hence the growth rate of regional economies. Unlike
other publications on this topic, the article uses a territorial approach, the grouping method, and
correlation and regression analysis to determine whether authorities can make incident decisions to
increase or decrease the cost of electricity in a region (typological group of regions), which represents
certain elements of novelty. As a result of the study, three main groups of regions were formed:
two with a positive correlation between the region’s electricity consumption and the gross regional
product, and one with a negative one. Conclusions have been drawn for each group and practical
recommendations regarding tariff policy have been given. Confidence intervals (with a confidence
level of 99%) are used to assess the accuracy of the results obtained and to test them. Theoretically,

For citation: Belov V.I. (2026). Electricity consumption and the growth of regional economies. Problems of
Territory’s Development, 30(3), 99-114. DOI: 10.15838/ptd.2026.3.143.6

PROBLEMS OF TERRITORY'S DEVELOPMENT + VOLUME 30 + ISSUE3 « 2026 99


mailto:v.i.belov@bk.ru
https://orcid.org/0000-0002-3050-1768

Sustainable development of territories, branches, and production complexes |

the research results make an estimated contribution to the sustainable development of the region,
taking into account the use of electricity as one of the factors of economic growth; in practical terms,
the conclusions and recommendations can be useful to regional authorities in implementing their
tariff policy.

Gross regional product, demand for electricity, tariff policy, energy saving, correlation, territorial and

sectoral balance, regions of Russia, regression analysis.

Introduction

A steady growth in electricity consumption is
a pronounced global trend. According to forecasts
by the International Energy Agency, global
electricity consumption could rise by roughly 4%
in 2026, driven by growing demand: in the United
States consumption may grow by about 2%, and
in European countries by around 2.5%. Expert
estimates suggest that electricity demand in
Russia could increase by the same 2.5% in 2026.
Overall, Rosstat data! indicate that electricity
consumption in Russia has grown by 13.31% over
the past ten years (from 2014 to 2024).

Both in theory and in practice, a certain
relationship exists between economic growth and
the use of energy resources (including electricity
consumption). An analysis of the productive
economic activity of Russia’s federal subjects
shows that, over the period from 2008 to 2022,
the gross regional product (GRP) of the Kaluga
Region rose by 461.42% (from 150,394.4 million
to 693,947.6 million rubles), while electricity
consumption increased by 182.5% (from 4,250.5
million to 7,757.2 million kWh); in the Republic
of Adygea, GRP grew by 545.1% (from 36,134.4
million to 197,082.0 million rubles), and electricity
consumption rose by 199.1% (from 992.5 million
to 1,975.2 million kWh); and in the Republic of
Ingushetia, GRP expanded by 428.87% (from
19,172.9 million to 82,227.3 million rubles), with
electricity consumption up by 189.78% (from
495.1 million to 939.6 million kWh)?.

On the other hand, in several regions of
the country, growth in GRP over the same
period has been accompanied by a decline in
electricity consumption. In the Tomsk Region,
for instance, a 325.26% increase in GRP
was recorded alongside a drop in electricity
consumption (to 83.05% of the earlier
level); a similar picture is observed in the
Kurgan Region, Ulyanovsk Region, and other
constituent entities of the Russian Federation:
GRP growth (of 319.64 and 390.78%,
respectively) went hand in hand with falling
electricity consumption (down to 88.46 and
86.77% of the earlier level). This heterogeneity
in electricity consumption - characterized by
both positive and negative dynamics — gives
rise to uneven rates of regional economic
growth, which may be attributable to the
differing electricity prices that result from
each region’s energy policy.

Theoretical studies by foreign authors
(Escribano, Sucarrat, 2018; Wang et al.,
2018; Dong et al., 2019; Yilmaz et al., 2019;
Haluzan et al., 2020; He et al., 2020; Richstein,
Hosseinioun, 2020; Zhang et al., 2020; Lu et
al., 2021; Uniejewski, Weron, 2021) and the
multivariate economic-mathematical models
built upon them demonstrate that the pricing
mechanism does influence economic growth.
In developing and transition economies,
“the causal relationship between electricity
consumption and economic growth manifests

1 RegionsofRussia.Socio-Economic Indicators.2023. Available at: https://rosstat.gov.ru/folder/210/document/13204

(accessed: 21.03.2026).

2 Electricity production and consumption in the Russian Federation. Available at: https://fedstat.ru/indicator/339
42?ysclid=mbkyzl51ja648798770 (accessed: 21.03.2026); Electricity consumption by subjects of the Russian Federation.
Available at: https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Frosstat.gov.ru%2Fstorage%2Fmediaba
nk%2Felbalans_2023.x1sx&wdOrigin=BROWSELINK (accessed: 21.03.2026).
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itself in linear direct-dependence models in
which the main argument is energy elasticity:
the more energy resources are drawn into
productive economic activity, the higher the
rate of economic growth” (Belov, 2025).

At the same time, one important fact
should be noted: the demand for electricity
is inelastic (owing to the vital necessity of
this “commodity” and the absence of a full-
fledged alternative), whereas the supply of
electricity should be regarded as elastic (given
the availability of production capacity in
many regions of the country), with producers
that not only aim to maximize profits but
are also capable of responding promptly
to changing market conditions and needs.
This means that permanent demand will be
met by the requisite supply of electricity,
a situation which, in principle, contradicts
the concept of energy conservation and
the relevant documents adopted in the
country®. Consequently, price regulation
in different regions of the country should
lead to the necessary territorial-sectoral
balance between electricity production and
consumption - a balance that, on the one
hand, ensures regional economic growth and,
on the other, the implementation of energy
conservation policy. It follows that electricity
consumption — or, more precisely, its price —
acts as one of the factors promoting a region’s
economic growth. In this connection, an
analysis of regional electricity consumption
appears essential in order to develop and
apply an effective pricing mechanism capable
of fostering regional economic growth under
conditions of sustainable development.

Literature review

The Russian periodical press contains
a substantial number of contemporary
publications devoted to the study of
energy consumption (including electricity
consumption) both in individual regions and
across the country as a whole. The pricing
mechanism (tariff policy) is regarded by many
authors as a key component in regulating
economic development. For example, the
authors (Temnaya, Agafonov, 2024) investigate
the dependence of the electricity intensity of
gross regional product on electricity prices and
conclude that lowering electricity prices leads
to an increase in GRP electricity intensity. This
conclusion is drawn on the basis of a calculated
linear dependence coefficient that takes a
negative value. In another paper (Nekrasov,
2023), by contrast, the author proposes
stimulating electricity consumption in lagging
regions with low electric power availability as
a means of raising the profitability of goods
produced and boosting labor productivity. In
yet another article, the same author likewise
suggests increasing electricity consumption
by reducing electricity prices. The author
concludes that this should be done for “new
non-household electricity consumers in regions
where per capita electricity consumption
is below the level of developing countries”
(Nekrasov, 2022) - that is, for industrial and
agricultural production. This, it is argued, would
help preserve the “structural resilience” of the
Russian economy. One may add here another
paper that proposes the same instrument of
state regulation — lowering tariffs for electricity
transmission services — in order to “enhance

5 On Certain Measures to Improve the Energy and Environmental Efficiency of the Russian Economy: Decree of
the President of the Russian Federation No. 889 of June 4, 2008. Available at: http://www.kremlin.ru/acts/bank/27565
(accessed: 21.03.2026); On Energy Conservation and Improvement of Energy Efficiency and on Amendments to Certain
Legislative Acts of the Russian Federation: Federal Law No. 261-FZ of November 23, 2009 (latest version). Available at:
https://www.consultant.ru/document/cons_doc_LAW_93978/?ysclid=1q5fnxxfr5684472709 (accessed: 21.03.2026); On
Approval of the Comprehensive State Program of the Russian Federation “Energy Conservation and Improvement of
Energy Efficiency”: Resolution of the Government of the Russian Federation No. 1473 of September 9, 2023. Available
at: https://docs.cntd.ru/document/1302984058?ysclid=lova6gywsu596227627 (accessed: 21.03.2026); On Approval of the
Strategy for the Spatial Development of the Russian Federation for the Period up to 2030, with a Forecast up to 2036:
Resolution of the Government of the Russian Federation No. 4146-r of December 28, 2024. Available at: https://docs.cntd.
ru/document/1310767692?section=status (accessed: 21.03.2026).
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the investment attractiveness of depressed and
less developed regions” (Afanas’ev et al., 2023).
In a further article (Petrov, Serkov, 2024), causal
relationships are identified between economic
growth and the electricity consumption of
industrial enterprises (using the examples of two
subjects of the Russian Federation — Sverdlovsk
Region and Chelyabinsk Region). The authors
conclude that electricity consumption in the
Sverdlovsk Region “depends solely on the rate of
economic growth”, whereas in the Chelyabinsk
Region, which has a similar industrial potential,
it depends on the volume of industrial output.

Another study defines the outlook for
electricity demand in the country’s regions
over the period 2025-2040. The authors note
differences in electricity consumption across
regions “due to substantial specificities in
sectoral specialization and the standard of
living of the population” (Mazurova et al.,
2022) and conclude that the existing trend will
persist — demand will increase by an average of
1.4-1.8% per year, primarily in the Siberian and
Far Eastern federal districts. The article by I.G.
Akhmetova, E.M. Mainaksky, and A.E. Popov
also addresses the dependence of the socio-
economic development of territories (municipal
formations) on electricity consumption, which
is not fully reflected in the “indicative system
for assessing the economic development
of municipal formations of a subject of the
Russian Federation on the basis of electricity
consumption” (Akhmetova et al., 2024).

There are other publications on the research
topic as well (Gorbacheva, 2020; Ishchuk,
2019; Kareva, 2017; Maslova, Daneev, 2019;
Nigmatulin, 2019; Yurkov, 2018; Yashchenko,
2022). However, a number of important
considerations prompt further investigation
in this area. First, it is apparent that authors
frequently adhere to one of two approaches —
either a sectoral or a territorial one — whereas
the relationship between economic growth
and regional electricity consumption calls for
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an integrated territorial-sectoral approach.
Second, the authors’ studies tend to conclude
with recommendations aimed either at entire
sectors of the Russian economy or at the
classification status of a region, which makes
it difficult for regional authorities to arrive
at sound decisions, since their actions are
confined to a specific territorial unit and a
specific sector. In other words, the decisions
that can be taken can be implemented only
within a territorial-sectoral framework. Third,
the partly contradictory nature of the measures
proposed regarding electricity consumption
(whether to increase or to reduce it) gives
rise to the need to group the subjects of the
Russian Federation in order to formulate not
generic but typological solutions for regions
characterized by the application of similar
development models. Fourth, any decision
taken by regional authorities must rest on
data analysis and on the identification of
cause-and-effect relationships that can be
established empirically. It is precisely for these
reasons that systematic additional research is
required, and that is what the present article is
devoted to.

Research aim and methodology

This study aims to assess the extent to
which electricity consumption across Russia’s
constituent entities drives regional economic
growth, viewed through the lens of sustainable
development, and to provide a basis for
informed decisions on regional tariff policy.

The empirical baseincludes official datafrom
the Federal State Statistics Service (Rosstat)
covering the period 2008-2023 and spanning
three indicators: gross regional product,
electricity consumption by federal subject, and
the electricity balance disaggregated by broad
consumer categories. All 85 federal subjects
for which Russian statistics provide data are
covered in the analysis, with the exception
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of four recently incorporated regions — the
Lugansk and Donetsk people’s republics and the
Kherson and Zaporozhye regions — for which
comprehensive statistical data are unavailable.

The study proceeds through several stages.
The first stage involves calculating three sets
of indicators. The first is Pearson’s pairwise
correlation coefficient (r), derived from the
dynamics of GRP and electricity consumption
in each region. The second is the electricity
intensity of gross regional product, computed
as the ratio of the region’s mean electricity
consumption over the period under study to its
mean GRP. The third is the share of electricity
consumed in the region in 2023 accounted for
by the three largest end-users, whose combined
consumption exceeds 50% of the total. These
end-users are: (a) mining and quarrying;
manufacturing; electricity, gas, steam, and air
conditioning supply; water supply; sewerage,
waste management, and remediation activities
(Sections B, C, D, and E are aggregated in the
official statistics and cannot be decomposed
further); (b) urban and rural households; and
(c) losses in electricity networks.

In the second stage, the federal subjects
are grouped into unequal intervals, defined
in line with the study’s aim and objectives.
The first group comprises regions where the
correlation coefficient is negative. A second
group is formed of regions where r exceeds
90%, indicating a very high correlation between
the two variables (on the Chaddock scale).
The remaining regions, where the correlation
coefficient falls between 0% and 90%, make up
the third group. The fourth stage is designed to
verify the precision of the results. Confidence
intervals are calculated at a 99% confidence
level (left and right bounds), and a typical
federal subject is identified within each of the
three groups. Beyond their role in precision
assessment, the confidence bounds, together
with the chosen confidence level, define the
band within which the indicator is expected
to fluctuate with the specified reliability. A
deviation beyond these bounds - to either
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the left or the right - is treated as a critical
signal and requires heightened attention from
government authorities in managerial decision-
making. The fifth stage draws conclusions and
puts forward policy recommendations.

Research results

The second stage of the study established
that 17 subjects of the Russian Federation
(20%) exhibit a negative linear correlation,
with the strength of the association between
the variables differing quite considerably - by a
factorof 12.5 - fromr=-6.39% in the Sverdlovsk
Region to r = -80.48% in the Republic of North
Ossetia — Alania (Tab. 1).

This group of regions is characterized by
large outliers and heterogeneity. In addition to
the substantial differences in the correlation
coefficient, there are also significant differences
among the subjects in the following indicators:
Sections B, C, D, and E, where the values differ
by a factor of 11.5 between the Khanty-Mansi
Autonomous Area - Yugra and the Ivanovo
Region; urban and rural population, with a
3.3-fold difference between the Khanty-Mansi
Autonomous Area — Yugra and the Republic of
North Ossetia — Alania; and losses in electricity
networks, where a 4.8-fold gap separates the
Republic of Khakassia from the Republic of
North Ossetia — Alania. All these data point
to an abnormal, multimodal distribution with
several peaks.

The very presence of a negative correlation,
as indicated by the coefficient, allows a
definitive conclusion to be drawn for this entire
group: to enhance economic growth in the
context of sustainable development, electricity
consumption in the region must be reduced.
This conclusion is further corroborated by the
fact that the highest GRP electricity intensity
in Russia is observed precisely in the Republic
of Karelia, the Republic of Khakassia, and the
Kemerovo Region — all of which rank among
the top 10 subjects with the highest values.
Accordingly, the tariff policy pursued by
regional authorities should be “tight” and aim at
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Table 1. Russian Regions with a negative correlation between electricity
consumption and GRP (Group 1)

. . Correlation GR.P. Sections B Urban Losse.s.in
No. RF constituent entity coefficient, % 'electr‘|C|ty C.D,E % ' and rgral electricity
intensity, % population, % | networks, %

1 | Republic of North Ossetia - Alania -80.48 1.41 30.03 36.99 13.15

2 | Ulyanovsk Region -77.04 1.77 32.55 22.75 7.50

3 | Tomsk Region -64.58 1.91 57.68 16.01 9.05

4 | Ivanovo Region -61.08 1.86 32.28 26.19 10.32

5 | Murmansk Region -57.63 2.53 71.18 8.13 7.05

6 | Kurgan Region -55.21 2.22 26.48 23.36 12.38

7 | Republic of Mari El -47.47 1.87 31.20 21.70 8.76

8 | Bryansk Region -45.97 1.33 32.47 27.01 11.58

9 | Volgograd Region -44.85 2.25 51.34 18.02 12.25
10 | Republic of Karelia -33.29 3.45 56.91 13.59 4.65

11 | Kemerovo Region -33.14 3.52 72.84 8.80 4.90
12 | Republic of Khakassia -32.16 8.95 86.07 6.41 2.73
13 | Saratov Region -26.85 2.06 43.72 20.79 9.30
14 533?;3"'\"3”5' Autonomous Area - | 5 g 2.1 88.41 3.20 3.62
15 | Altai Territory -9.67 2.09 33.83 23.48 9.50
16 | Nizhny Novgorod Region -7.49 1.83 53.01 15.02 8.90
17 | Sverdlovsk Region -6.39 2.50 59.20 12.29 6.45

Left bound of CI -55.81 1.48 37.97 12.43 6.40
Right bound of CI -27.05 3.66 63.11 23.30 10.32

Note: the first 10 subjects of the Russian Federation with the lowest values in the entire set of regions are highlighted in
green; the last 10 subjects with the highest values are highlighted in yellow.
Calculated from: Rosstat data.

raising the cost of electricity. In other words, it
can be concluded that, for this group of regions,
electricity consumption is not the main factor
driving their sustainable development.

The reason is that the above-mentioned
regions of the country continue to follow a
development model typical of the past — a
“brown” economy - in which economic growth
is underpinned by rising energy consumption.
The old, unsustainable development model
is thus being reproduced, whereas current
regulatory documents call for precisely the
opposite: reducing energy consumption and
improving energy efficiency. Moreover, a
substantial share of enterprises in this group
of regions still rely on outdated, energy-
intensive equipment in need of modernization
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or complete replacement. To achieve these
goals, the authorities have a sufficient “arsenal”
of instruments at their disposal. One such
instrument within the framework of tariff
policy is raising the cost of electricity. This
measure can produce different outcomes. On
the one hand, it may lead to a contraction in
output volumes as production costs and prices
rise, which is unacceptable. On the other, it
may spur the adoption of modern, advanced,
and less energy-intensive equipment, which is
simply indispensable. In order to sustain the
required output volumes and provide support
to economic entities, regional authorities can
stimulate the uptake of more energy-efficient
equipment at energy-intensive enterprises by
lowering regional and local tax rates. In this
VOLUME 30
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scenario, the expected consequences are a
reduction in the amount of energy resources
drawn into productive activity and, at the same
time, an increase in the quantity of output
through the deployment of new equipment.
Further growth of the regional economies could
thus be ensured.

The second group of regions consists of
23 RF subjects that are homogeneous in terms
of the correlation coefficient. Differences in

Electricity Consumption and the Growth of Regional Economies

the other indicators persist, however. Thus,
for the “Sections B, C, D, and E” indicator, the
gap between the Chechen Republic and the
Chukotka Autonomous Area is 9.3-fold; for
“urban and rural population”, there is a 5.9-
fold difference between the Republic of Tyva
and the Chukotka Autonomous Area; and for
“losses in electricity networks”, a 12.4-fold
gap separates the Belgorod Region from the
Republic of Ingushetia (Tab. 2).

Table 2. Russian regions with a positive correlation between electricity
consumption and GRP (r > 90%) (Group 2)

Correlation GRP Sections B Urban and rural Losses in
No. RF constituent entity L electricity ' . electricity
coefficient, % | . . C,D,E % population, %
intensity, % networks, %
Krasnodar Territory 99.11 1.1 25.53 28.23 11.10
Kamchatka Territory 97.82 0.91 28.34 26.51 10.74
Voronezh Region 97.79 1.45 46.44 19.80 9.02
4 | Republicof sakha 97.78 0.94 49.29 10.14 12.24
(Yakutia)
5 | Kabardino-Balkarian 97.62 115 2134 27.24 20.91
Republic
6 | Republic of Tyva 97.22 1.37 20.96 37.16 17.98
7 | Chechen Republic 97.16 1.53 8.14 34.21 34.07
8 | Primorye Territory 96.45 1.61 26.26 29.55 10.42
9 | Republic of Tatarstan 96.29 1.38 61.36 12.19 5.34
10 | Rostov Region 95.82 1.47 42.11 21.70 11.57
11 | Smolensk Region 94.91 2.31 63.68 13.91 8.12
12 | Ryazan Region 94.67 1.92 40.56 15.30 6.16
13 | Amur Region 93.88 2.60 28.23 13.71 7.73
14 | Magadan Region 93.85 1.57 70.64 6.68 10.21
15 | Republic of Ingushetia 93.70 1.38 10.33 18.06 48.58
16 | Republic of Altai 91.85 1.32 8.35 30.30 13.83
17 | Jewish Autonomous 91.62 2.64 38.77 15.72 7.1
Region
18 | Republic of Adygea 91.52 1.48 29.54 25.91 10.35
19 | Republic of Crimea 91.12 1.43 17.56 36.96 12.40
20 | Chukotka Autonomous 90.94 0.89 76.00 6.29 10.39
Area
21 | Belgorod Region 90.84 2.07 63.78 8.46 3.93
22 | Leningrad Region 90.60 2.26 46.95 12.54 8.65
23 | Novgorod Region 90.49 1.90 49.52 14.85 9.54
Left bound 92.94 1.32 27.19 15.06 7.74
Right bound 96.02 1.87 48.78 25.41 18.38
Note: the first 10 subjects of the Russian Federation with the lowest values in the entire set of regions are highlighted in
green; the last 10 subjects with the highest values are highlighted in yellow.
Calculated from: Rosstat data.
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A direct correlation between electricity
consumption and GRP suggests a conclusion
opposite to that for Group 1: growth in electricity
consumption in the region should lead to growth
in GRP. This conclusion holds true, however,
under only one condition: that electricity
consumption cannot be increased in those sectors
and branches of the regional economy that have
already reached a critical level — in our case, those
highlighted in yellow in Table 2. This condition
rests on the regulatory documents on energy
conservation and energy efficiency improvement
adopted in the Russian Federation. Only if this
condition is met can the sustainable development
of the subject be ensured. Consequently, the
tariff policy pursued by regional authorities with
respect to this group of regions should be “soft”,
stimulating electricity consumption by lowering
electricity tariffs in those sectors and spheres
where it is needed.

The third group of regions is the most
numerous, comprising 45 subjects of the
Russian Federation. Like Group 2, it is
characterized by a positive correlation between
electricity consumption and GRP, but it is the
most heterogeneous of all, with substantial
differentiation across every indicator. Thus,
the correlation coefficients calculated for the
Arkhangelsk Region (excluding the autonomous
area) and for the Kaluga Region differ by a factor
of more than 180. GRP electricity intensity shows
an 8.3-fold difference between Moscow and the
Chelyabinsk Region. For the “Sections B, C, D,
and E” indicator, the gap between the Republic
of Kalmykia and the Nenets Autonomous Area is
15.6-fold; for “urban and rural population”,a 17.8-
fold difference separates the Pskov Region from
the Nenets Autonomous Area; and for “losses in
electricity networks”, a staggering 2524-fold gap
exists between the Nenets Autonomous Area and
the Republic of Kalmykia (Tab. 3).

The conclusion and recommendations drawn
for Group 2 are, on the whole, also relevant for
Group 3. For Group 3, however, one qualification
applies, and it is this that distinguishes Group 2
from Group 3. According to the Chaddock scale,
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for regions with a weak, moderate, or noticeable
correlation between electricity consumption and
GRP - that is, regions where r < 70% — an increase
in electricity consumption in sectors and spheres
with high or critical electricity consumption
is permissible, but only on condition that the
GRP electricity intensity is not at a critical
level. In the Komi Republic, for instance, it is
permissible to ramp up electricity consumption
in the industries that correspond to Sections B,
C, D, and E, whereas in the Perm Territory it is
not, owing to the high GRP electricity intensity,
which has reached a critical level.

In this group, tariff policy does not lend
itself to one-size-fits-all solutions and requires
further subdivision of the regions in order
to adopt typological decisions on electricity
pricing. For example, an additional subgroup
could be distinguished comprising regions
where electricity consumption under the
“urban and rural population” indicator is high
or critical (Kaliningrad Region, Pskov Region,
and others). For these regions, in order to
improve energy efficiency and ensure economic
growth, electricity tariffs should be raised,
thereby encouraging energy conservation.
It is assumed that a price increase for the
population, in the case of elastic demand, could
be an effective instrument for implementing
energy conservation policy in the region.

A similar subgroup could be formed
of regions where network losses are high
(Karachayevo-Circassian Republic, Republic
of Kalmykia, and others). Here, however, the
pricing mechanism is hardly applicable: raising
the cost of electricity would be passed on to
the end consumer, as is common in everyday
economic practice, while lowering it would lead
to even greater waste, which is unacceptable. In
this case, therefore, other instruments of state
regulation are needed to compel electricity
producers and distributors to close the gap
represented by unjustifiable power losses.

At the fourth stage, the confidence intervals
were calculated (left and right bounds) at a
99% confidence level. It is worth noting that
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Table 3. Russian regions with a positive correlation between electricity
consumption and GRP (0% < r < 90%) (Group 3)

. . Correlation GRP. Sections B Urban Losse.s .in
No. RF constituent entity coefficient, % _electr'luty CD,E %’ and ryral electricity
intensity, % population, % networks, %
1 tﬁzkgj?ognec')sn'jOR:SE’:?;‘;)EXC'“d'”g 0.49 1.69 53.14 14.72 8.40
Perm Territory 0.72 2.28 63.71 11.66 7.18
Chuvash Republic 11.82 1.89 34.96 21.41 9.03
4 g:gﬂgl‘iiye"o'c'“ass'a” 15.70 1.87 40.99 25.97 17.36
Komi Republic 19.64 1.60 67.71 9.38 6.98
Republic of Buryatia 33.78 2.48 30.65 18.22 9.62
Pskov Region 47.54 1.43 25.88 31.15 10.79
16 Samara Region 60.98 1.94 43.45 20.26 7.27
17 | City of Saint Petersburg 64.43 0.61 22.83 18.85 10.65
18 | Astrakhan Region 65.50 1.12 46.91 21.37 11.81
19 Irkutsk Region 65.72 5.01 61.06 15.88 10.46
20 Kursk Region 71.53 2.31 61.52 13.02 8.09
21 Omsk Region 71.66 1.75 43.83 16.79 7.80
22 Republic of Mordovia 74.59 1.69 41.07 19.13 8.23
32 Republic of Kalmykia 81.05 0.92 6.08 21.69 25.24
33 Moscow Region 81.63 1.22 36.46 21.44 15.01
34 Nenets Autonomous Area 84.58 0.83 94.76 1.75 0.01
35 Krasnoyarsk Territory 84.68 2.95 75.66 6.13 5.05
36 Chelyabinsk Region 84.88 2.98 70.50 10.55 5.09
37 | Tula Region 85.13 1.97 64.89 13.68 8.20
38 Lipetsk Region 85.29 2.57 67.87 8.93 6.42
39 Novosibirsk Region 85.43 1.58 26.40 23.91 9.29
40 B&J?g;gﬁg'::egi’)‘d”d'“g the 85.51 1.07 51.64 16.81 8.06
41 Trans-Baikal Territory 85.90 2.71 28.01 11.55 9.15
42 Kaliningrad Region 86.08 1.12 26.53 30.35 10.23
43 | City of Sevastopol 86.29 1.55 25.75 25.93 8.14
44 | City of Moscow 86.41 0.36 19.54 21.06 5.10
45 Kaluga Region 88.85 1.69 41.09 22.26 6.91
left bound 56.28 1.45 37.65 15.56 7.14
right bound 74.65 2.08 52.55 20.95 12.44
Note: the first 10 subjects of the Russian Federation with the lowest values in the entire set of regions are highlighted in
green; the last 10 subjects with the highest values are highlighted in yellow.
Calculated from: Rosstat data.

in Group 1, not a single subject of the Russian
Federation fell within the bounds of the
confidence interval, for the reasons outlined
above - large outliers, heterogeneity of the
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sample, multimodality, and so forth. For this
reason, when selecting a typical region, we will
be guided by the mean correlation coefficient
for this group (-41.43%). The subject closest
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in value for this parameter is the Volgograd
Region. Using the method of regression
analysis, we can construct a regression
equation and form a model for the Volgograd
Region (Fig. 1).

In contrast to Group 1, in Group 2 the bounds
of the confidence interval (highlighted in bold
in the tables) fully “envelope” one subject of the
Russian Federation, which can unconditionally

be regarded as the typical representative of
Group 2 (Fig. 2).

A notable fact here is that both regions
(Volgograd and Rostov regions) not only belong
to the same federal district, the Southern
Federal District, but are also neighboring
subjects in which, in order to ensure sustainable
development, the regional energy policies
should be diametrically opposed.

Volgograd Region
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Figure 1. Regression model of electricity consumption for the Volgograd Region
Compiled from: Rosstat data.
Rostov Region
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Figure 2. Regression model of electricity consumption for the Rostov Region
Compiled from: Rosstat data.
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Samara Region
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Figure 3. Regression model of electricity consumption for the Samara Region
Compiled from: Rosstat data.

In the third group of regions, the confidence
interval “envelopes” three subjects of the
RussianFederation simultaneously—the Samara
Region, the Omsk Region, and the Republic of
Mordovia. The choice of the typical region was
made in favor of the Samara Region for the same
reasons as in the case of Group 1: the mean
value for the set (the correlation coefficient)
stands at 65.74%, whereas the Samara Region’s
figure is 60.98%. The regression model for the
Samara Region is presented in Figure 3.

Findings and discussion

The conclusions drawn for Group 1 (see
above) find confirmation in the practical activity
of the authorities: the regional authorities raise
the cost of electricity for consumers each year
(see, for example, the documents relating to
the Volgograd Region*). However, the stated
objectives of such actions are different — above
all, to compensate the energy companies for
the costs they have borne when investing in the

sector using the RAB method - and this is not
linked to the established dependence between
electricity consumption and economic growth
in the context of the region’s sustainable
development. Yet tariff policy can, and should,
be an effective instrument for regulating
the development of the regional economy.
Consequently, for Group 1, it is both feasible
and necessary to raise the cost of electricity
substantially in order to encourage industrial
consumers to incorporate less energy-intensive
and more productive equipment into their
production processes, thereby fostering the
growth of regional economies.

The conclusions drawn for Group 2 envisage
reducing electricity tariffs, but Russian
economic practice provides no evidence of
such a move. The analysis we have conducted
shows that this needs to be done for industrial
consumers (Sections B, C, D, and E), especially
in regions such as the Kabardino-Balkarian
Republic, the Chechen Republic, the republics

4 On Amendments to the Order of the Tariff Regulation Committee of the Volgograd Region No. 47/1 of December
10, 2024, “On Setting Prices (Tariffs) for Electric Energy for the Population and Equivalent Categories of Consumers in
the Volgograd Region” and Order of the Tariff Regulation Committee of the Volgograd Region No. 47/1 of December 10,
2024, “On Setting Prices (Tariffs) for Electric Energy for the Population and Equivalent Categories of Consumers in the
Volgograd Region” for 2025: Order of the Tariff Regulation Committee of the Volgograd Region No. 7 of February 28, 2025.
Available at: https://energosale34.ru/fizperson/tarify/deystvuyushchie-tarify/ (accessed: 21.03.2026).
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of Tyva, Ingushetia, and Altai, in order to
stimulate direct investment, raise the volume
of industrial output (thanks to cheaper
electricity and consequently lower production
costs), and thus ensure the growth of regional
economies in the context of sustainable
development. In addition, in certain subjects
of the Russian Federation — the Kamchatka
Krai, the Republic of Sakha (Yakutia), and the
Chukotka Autonomous Area - the creation
of energy-intensive production facilities is
deemed permissible, since at present the GRP
electricity intensity of these regions is the
lowest in the country.

The conclusions drawn for Group 3, as
already set out above, correspond to those
drawn and the recommendations made
for Group 2, subject to the conditions and
qualifications identified. A synthesis of these
allows us to conclude that state regulation
of electricity prices — whether stimulating or
curbing electricity consumption - depends
on the GRP electricity intensity: if the GRP
electricity intensity is high, electricity tariffs
should be high and should be raised; if the
GRP electricity intensity is low, lowering tariffs
should lead to regional economic growth and
sustainable development of the region.

Conclusion

Current trends in the electric power industry
are characterized by a steady growth in the
consumption of electrical energy, both throughout
the world and in Russia. Each constituent entity
of the Russian Federation, having its own distinct
structure of electricity consumers, differs in the
volumes of electricity it produces and consumes,
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SNNIEKTPONOTPEBJIEHUE N POCT PETMMOHAJIbHbIX 3KOHOMUWK

AKmMyansHocmy memol UCcnedosamust 00yc08/1eHa HeobxoduMocmeio onpedesieHus Hay4Ho 060CHO-
8aHH020 nodxoda K ycmotiuusomy passumuto Poccutickoli @edepayuu u ee cy6sekmos, IKOHOMUKA
KOMOpbIX Haxo0umcsi n00 NOCMOSIHHbIM 8030elicmeuem MHOMECmea pasiuuHslX (hakmopos, okasol-
8alOWUX HA Hee 8 MOM uucje u JameHmHoe eausiHue. OOHUM U3 Makux akmopos s6,151emcs 71eK-
mpo3aHepeusl, mouHee ee nompebJieHue, Xapakmepusyrnujeecs 8 KoppeasyuoHHbIX MOOessx TUHEUHOU
C6513U 3aB8UCUMOCMbI0 MeXDy NepeMeHHbIMU: IN1eKmponompebyeHueM U 8a/l108bIM Pe2UOHANbHBIM
npodykmom. B c8oto ouepeds Ha nompebieHue 3neKmpoIHep2ul 0Ka3vl8arm eausHue ycmaHasaued-
emble 0peaHamu 8J1acmu YeHsl, KOmopsle Mo2ym KAk CmuMyauposams, mak u CHUM¥ams 31eKmpono-
mpe0JieHue 8 pe2uoHe, a 3Hauum, u memn pocma pezuoHalbHbIX IKOHOMUK. B cmamue 8 omauuue om
UHbIX nyonukayuii no daHHoti meme nocpedcmsom meppumopuanbHoz2o hodxoda, memooda 2pynnupo-
80K U KOPPEeNAYUOHHO-PezpecCUOHH020 aHANU3A Onpedensiemcst 803MOMCHOCMb NPUHSMUSL OpP2aHaAMU
enacmu UHYUOeHMHbIX peweHull 8 Hacmu NOBbIUEHUST WU CHUXCEHUS. CMOUMOCMU 37IeKMpo3HepauUl
8 pezuoHe (MUNo02u4ecKoli zpynne pezuoHos), umo npedcmasJisiem coboti onpedeneHHole d7eMeHMbl
HOBU3HbL. B pe3yivmame npogedeHH020 Ucciedo8anus Obliu chopmuposaHsl mpu 0CHOBHbLE 2pynnbl
pezuoHos: dee — C NOJIOHUMENbHOU KOPPENAYUOHHOU c8513b10 Mexcdy anekmponompebieHueM 8 pezu-
OHe U 8aJ108bIM Pe2UOHANbHBIM NPOJYKIMOM U 00HA — ¢ ompuyamensHoti. I1o kaxcdoli epynne cdena-
Hbl 86180001 U 0AHbl NPAKMuUUECKUEe peKoOMeHOayuu 8 0mHoweHuu mapugdHoti nonumuxu. Ins oyeHku
MOYHOCMU NOJIYUEHHbIX Pe3ybMamos U ux anpobayuu Ucnov3ylomcs dogepumesibHsle UHMEPBAbl
(c yposHem dosepus 99%). Pesynvmamol uccnedosaHusi 8 meopemuyeckom njiaHe 8HOCAM c8oli oye-
HOYHbLL 8K1A0 8 ycmoliuugoe pazeumue pezuoHd ¢ y4emom UcCho1b308aHUSI INEKMPOIHep2UU KAK 00-
HO020 U3 (pakmopos IKOHOMUUECKO20 pOocmd, 8 NPAKMUUECKOM NAaHe 86160006l U peKOMEHOayuUu Mo2ym
OblMb NOJIE3HBI OP2AHAM PE2UOHAILHOU 81aCMU NPU 0CYUeCmeieHUU UMU mapugHoti nonumuxu.

Banoeoii pezuoHanvHblii npodyKm, Cpoc HA SNEKMpPOoIHeP2UI0, MapugHasl NOAUMUKA, SHepeocOepesceHue,
KOpPPeNAYUOHHAsL C8513b, MEPPUMOPUATIbHO-0MpPAciesoli b6anamc, peeuoHs! Poccuu, pezpeccuoHHbill
aHanus.
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The aim of the study is to assess the cultural resilience of the regions (subjects of the Northwestern
Federal District) to crises using the example of the COVID-19 pandemic. The scientific novelty lies in the
substantiation and empirical confirmation that budget-funded cultural institutions can be characterized
by resilience similar to commercial organizations, regions and national economies, which expands
the boundaries of the applicability of the concept of resilience to the non-entrepreneurial sector. We
developed a methodology for quantifying the cultural resilience of regions based on the aggregation of
four indicators: volume of paid services, budget expenditures, number of employees, and attendance at
cultural institutions. The information base was compiled by data from Rosstat, the Federal Treasury,
AIS of the Ministry of Culture of the Russian Federation and EMISS for 2018-2023. We highlighted
three levels of cultural resilience in the regions (low, medium, and high). We found that five regions of
the Northwestern Federal District turned out to be the most resistant: the Kaliningrad, Pskov, Novgorod,
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Leningrad regions, and the Republic of Karelia (high level). The Vologda, Murmansk, Arkhangelsk regions,
and the Komi Republic have an average level of resistance; Saint Petersburg is the only region with
low resistance. The paper identified the geographical pattern: the western regions of the Northwestern
Federal District demonstrate higher stability in the development of the cultural sphere compared to the
eastern and northern regions. We established that the high resilience of the cultural sphere is achieved
not only through budget financing, but also through the adaptation of paid services, while the personnel
component has demonstrated the greatest stability in all regions, with the exception of the Vologda
Region and the Komi Republic. Future research areas include expanding the set of indicators, taking
into account the digital transformation of cultural services, and comparative analysis with other federal
districts. The practical significance of the work lies in the possibility of using the results obtained to
improve the mechanisms for managing the cultural sphere, developing targeted measures to support

cultural institutions, as well as shaping cultural policy at the regional and federal levels.

Culture, regions, cultural policy, resilience, resilience, pandemic, COVID-19.

Introduction

The concept of resilience came to economics
from ecology as a reflection of the ability of
any system to recover from shocks and adapt
to a changed environment (Walker, Cooper,
2011; Smorodinskaya, Katukov, 2021). In turn,
the COVID-19 pandemic demonstrated the
internal weaknesses of the cultural sphere
and at the same time stimulated adaptation
processes (Kosygina, Leonidova, 2025). Decree
of the Government of the Russian Federation
434, dated April 3, 2020 classified the cultural
sector as one of the most affected sectors of
the Russian economy during the spread of
coronavirus infection. The main problems
were financial difficulties, provision of jobs for
employees of cultural institutions, as well as
cancellation and postponement of organized
Organizations aimed at a wide
audience, including museums, theaters, and
concert venues, have been particularly affected
(Muzychuk, 2021).

Regional  cultural
found themselves in a position of increased
vulnerability, as cultural institutions in the
Russian regions, especially in small towns
and rural areas, have a more modest level of

events.

institutions  have

technical equipment and digital development
compared to large cities (Kondakova, 2023a).

116 PROBLEMS OF TERRITORY'S DEVELOPMENT

This situation made it difficult to quickly
switch to remote operating models, as many
organizations experienced a lack of necessary
equipment and difficulties in providing reliable
Internet access, and their employees were
characterized by insufficient digital literacy
(Galkin and Parfenova, 2022). The transition
to online formats was accompanied not only by
technical but also organizational difficulties: in
some cases, state and municipal assignments
did not provide for remote forms of work, which
created additional barriers.

The dependence of cultural financing on
regional and municipal budgets also proved tobe
a risk factor. During the pandemic, the subjects
of the Russian Federation and municipalities
experienced a significant shortage of funds for
culture due to their redistribution to other life-
supporting areas. At the same time, cultural
organizations perform an important socio-
economic function, acting as drivers of tourism
development, sources of jobs and centers of
social life, especially in small towns, where they
often remain one of the few platforms for social
interaction (Muzychuk, 2021). In addition,
a sharp decline in attendance due to forced
restrictions on mass events and self-isolation
has led to a significant drop in extra-budgetary
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revenues needed by many organizations
(Kosygina, Mikhalko, 2025).

Institutions were forced to optimize their
staff by introducing a part-time employment
regime, which negatively affected the incomes
of employees and the long-term prospects of
the human resources potential of the cultural
sector. In Russia as a whole, in the first quarter
of 2020, there was a significant increase in the
number of employees on the payroll who were
idle due to the fault of the employer and for
reasons beyond the control of the employer
and employee, by 17.5 times (+6,029 people)
compared to the first quarter of 2019

The scientific problem of the study is the
lack of quantitative methods for assessing the
ability of the regional cultural sphere to recover
from external shocks, which makes it difficult
to develop targeted support measures. The
hypothesis of the study is that regions with
high cultural potential (for example, Saint
Petersburg) do not necessarily demonstrate
high resilience, while less developed territories
in terms of infrastructure may show more
successful recovery.

Thus, the aim of the study is to assess the
cultural resilience of the regions (subjects of
the Northwestern Federal District) to crisis
phenomena using the example of the COVID-19
pandemic.

Theoretical framework of the research

The studies adapted the concept of
resilience to analyze the socio-economic
systems of regions as a whole and individual
sectors of the national economic complex
(Romanova et al., 2022; Ionova et al., 2022).
In the works of J. Simmie and R. Martin, the
resilience of regional economies includes
four components: resilience - the ability
to withstand a shock; recovery — the speed

and completeness of a return to pre-crisis
parameters; reorientation - the ability to
adapt structurally; renewal — the transition
to a new development trajectory (Simmie,
Martin, 2010; Martin, Sunley, 2015).

The distinction between the concepts
of “resilience” and “resistance” is of great
methodological importance. If resistance
(in the narrow sense) emphasizes the
dynamic ability of the system to recover from
deformation, then resilience (resistance)
focuses on maintaining structural parameters
during the period of shock (Rose, 2007). In
the context of analyzing the post-pandemic
recovery of the cultural sphere, it is advisable
to use a broader understanding of resilience,
including the ability to withstand crisis
phenomena (resilience) and the ability to adapt
and recover (the author’s interpretation based
on the synthesis of approaches described in
(Simmie, Martin, 2010) and (Rose, 2007)).

In the field of culture, resilience is defined
as the ability of organizations, institutions
and regional cultural systems to maintain
their key functions, ensure employment and
accessibility of services to the public in the
face of external shocks, as well as restore
quantitative parameters of activity after their
violation.

The operationalization of this concept
requires the identification of measurable
indicators reflecting various aspects of the
functioning of the cultural sphere. There are
three main groups of indicators in the scientific
literature: resource indicators characterizing
the material, technical and personnel base of the
cultural sphere (Muzychuk, 2023); indicators of
accessibility and consumption reflecting the
interaction of cultural institutions with the
population: the number of visits to cultural
events, the frequency of visits, the proportion

1 HSE Analytical Bulletin on the economic and social consequences of the coronavirus in Russia and around the
world “Economic and social consequences of COVID-19 in the field of culture in Russia”. Available at: https://www.hse.

ru/data/2020/07/06/1609165892/HSE_Covid_08 2020 5 3.pdf
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of the population covered by cultural services
(Antonova, 2014); performance indicators
that characterize the effectiveness of cultural
organizations: the volume of paid services to
the public in the field of culture, indicators
of collection and occupancy of halls, the ratio
of budgetary and extra-budgetary financing
(Evmenov, Blagova, 2017; Kosygina, Leonidova,
2025; Shabunova, Sokolova, 2025).

We should note that when measuring the
resilience of socio-economic systems, both
simple statistical and econometric methods
are used. The most common is the analysis of
dynamic series by comparing the values of key
indicators during the active phase of the crisis
or shock and the post-crisis period (Sensier et
al., 2016; Danilova et al., 2024). Index methods
are used that aggregate a set of indicators and
allow for comparative analysis, for example,
between regions. The authors have developed a
methodology for assessing regional economic
complexity (RECI) and the region’s resilience
to shocks (RSI) based on data from 85 regions
of the Russian Federation for 2014-2023. The
study includes clustering of regions according
to the level of sustainability and economic
complexity (Polyakova, Kolmakov, 2025). An
example of foreign research is the regional
resilience/stability index, developed by the
European Commission to assess the resilience
of regions to economic shocks, which includes
indicators of employment, GRP, household
income and structural characteristics of
the economy?. Regression models are used
to identify the factors of resistance, in
which the dependent variable is the rate of
recovery of indicators, and the independent
variable is the characteristics of the regional
economy, the institutional environment, the
demographic structure or the resource supply
of the industry. For example, S.P. Zemtsov

and A.A. Voloshinskaya developed an author’s
methodology and assessed the resilience of the
economies of Russian regions to shocks in eight
basic industries. The factors that influenced
the probability of a reduction in economic
activity in 2022 and its recovery in the first half
of 2023 have been econometrically identified.
Of the 85 regional economies examined, 55
turned out to be relatively stress-resistant
(Zemtsov, Voloshinskaya, 2024).

For a correct analysis of the dynamics of
resilience, it is important to choose a base period
relativetowhichchangesarerecorded.M.Sensier
rightly points out the difficulty of identifying
the time limits of a crisis phenomenon when
assessing economic sustainability (Sensier et
al., 2016). Traditionally, a crisis is perceived
as a short-term episode, but it is preceded by
a long period of accumulation of imbalances.
The pandemic, with its sudden and spontaneous
nature, which led to the absence of a clear
preparatory period, was an exception, breaking
out of the general pattern. For this reason, when
studying recovery processes after crisis events,
researchers often rely on data for 2018-2019,
preceding the pandemic, as a starting point.
Such a methodical choice makes it possible to
more reliably verify the degree of recovery of
the economy as a whole or a particular sector to
pre-crisis levels.

Therefore, based on the analysis of the
scientific literature, it is possible to formulate
the foundations of this study. The resilience of
the cultural sphere is understood as its adaptive
ability to maintain its functionality under stress
and restore previous volumes of activity after
the crisis. The practical implementation of this
concept is based on three groups of measurable
indicators. Existing methodological tools, in
particular, time series analysis (comparing data
before and after the crisis) and the use of index

2 European Commission.Aregionalresilience dashboard forthe EU: Mapping EUregions’ strengths and vulnerabilities.
DG Regional Policy Newsroom. 2026. Available at: https://ec.europa.eu/regional_policy/whats-new/newsroom/07-01-
2026-a-regional-resilience-dashboard-for-the-eu-mapping-eu-regions-strengths-and-vulnerabilities_en
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methods to compare different regions, confirm
the validity of the chosen research strategy. The
synthesis of the considered approaches forms the
basis of the author’s methodology for quantifying
cultural resilience at the regional level.

Materials and methods

A set of quantitative indicators reflecting
key aspects of the functioning of the cultural
sphere is used. Among them are: attendance
at cultural institutions is an indicator of the
level of consumption of cultural services by
the population; the volume of paid services to
the population is an indicator of the economic
activity of cultural organizations; consolidated
expenditures of regional budgets on culture
is an indicator of state policy in this area; the
number of employees of cultural institutions
is an indicator of the personnel stability of the
industry. The choice of these indicators is based
ontheirrelevance for assessing resistance, as well
as the availability of complete and comparable
statistical data for the period under review for
the regions of the Northwestern Federal District.

The information base of the study
consisted of data from the Federal Treasury
of the Russian Federation on the execution
of consolidated budgets of the subjects of the
Russian Federation, official statistical data from
the Federal State Statistics Service (Rosstat),
information from the Automated Information
System (AIS) of statistics of the Ministry of
Culture of the Russian Federation, as well as
materials from the Unified Interdepartmental
Information and Statistical System (EMISS).
To ensure comparability of data over time,
all financial indicators (consolidated cultural
expenditures and the volume of paid services
to the population) were recalculated into
comparable prices in 2023 using a deflator
index based on the consumer price index.

The assessment of resilience is carried
out by comparing the values of the selected
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indicators in the post-crisis period with the
pre-pandemic level. The year 2019 was adopted
as the base year, which corresponds to the
established research practice, according to
which the period immediately preceding the
crisis is used as a reference point in analyzing
the effects of natural shocks (Sensier et al.,
2016). The chronological scope of the study
covers 2019-2021, which allows recording both
the depth of the recession in the active phase
of the pandemic (2020) and the first results
of recovery (2021). It is worth noting that
statistical data for 2022 and 2023 are currently
available, which indicate the further dynamics
of the development of the cultural sphere in the
regions of the Northwestern Federal District.
However, their inclusion in the main analysis
requires careful interpretation, since the post-
crisis period after 2021 is characterized not
only by recovery processes, but also by the
impact of new external factors (sanctions
restrictions, structural restructuring of the
economy), which may distort the assessment of
the actual pandemic shock. In this regard, the
data for 2022-2023. They are used in the work
as a reference for contextualizing long-term
trends, but are not included in the calculation
of the integral resilience index.

It is proposed a method for quantifying
cultural resilience, which includes several
successive stages. At the first stage, two basic
indexes were calculated for each region and
each indicator:

— the “fall index” is the ratio of the indicator
valuein2020tothevaluein 2019, characterizing
the depth of the recession during the active
phase of the crisis (1);

. ir
11.7” — Pyo20 (1)
fall — pLr
2019

Ii,?" .
where ‘ran - fall index;

P -value of the indicator; i - type of
indicator; r — region,;
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- the “recovery index” is the ratio of the
indicator value in 2021 to the value in 2019,
reflecting the degree of return to the pre-crisis
level (2).

. LT
Il,T _ Pyo2q
recov Pi,‘r'

2019

2)

where Itzcov — recovery index;
P - value of the indicator;
i — type of indicator; r - region.

An index value of 1 indicates that there are
no changes relative to the base year; a value of
less than 1 indicates a decrease in the indicator,
and more than 1 indicates an increase.

At the second stage, an integral resilience
index was calculated for each region as the
arithmetic mean of the recovery and decline
indices for four indicators (3).

Rr _ Zlfl’ar”+82 I;'gcov’ (3)

where R, - resilience index;
iLr LI [ .
X1, —sumof fall indices;
iLr A
¥ 112, — sum of the recovery indices.

At the final stage, all regions of the
Northwestern Federal District were divided into
three groups (high, medium, and low resistance)
based on the obtained values of the integral
index of cultural resilience. The boundaries
of the groups are determined by the method
of equal intervals between the minimum and
maximum values of the index (4).

h = (Rmax — Rmin) /k, 4)
where h - size of the interval;

R ~and R . - maximum and minimum
values of the integral resilience index among the
regions of the Northwestern Federal District,

k =3 — number of allocated groups.

The obtained results are visualized in the
form of a cartographic scheme, which makes it

possible to visualize the spatial differentiation

of the sustainability of the cultural sphere
within the Northwestern Federal District.

The proposed methodology combines the
analytical advantages of the index approach
(the possibility of aggregation and interregional
comparisons), taking into account the industry
specifics of the cultural sphere, which ensures
the correctness of the conclusions and their
applicability for the purposes of regional
cultural policy.

Research results

One of the indicators reflecting the volume
of consumption of cultural services is the
number of visits to institutions. Over the period
2018-2023, there has been a steady increase in
the total number of visits to cultural institutions
throughout the country and in the regions
of the Northwestern Federal District, which
is consistent with the targets of the national
project “Culture”?, implemented since 2019 and
designed to increase the accessibility of cultural
services to the population (Kondakova, 2023b).

However, it was the COVID-19 pandemic
that had the most significant impact on this in-
dicator. A.Yu. Smirnov’s research confirms that
as a result of the negative impact of the coro-
navirus epidemic in 2020-2022, the number of
theater and museum visitors has significantly
decreased (Smirnov, 2026). In most regions,
attendance dropped by almost half in 2020.
The largest decrease was recorded in Saint
Petersburg, where the fall index was 0.42. At the
same time, the indicator subsequently did not
reach the level of 2019. The Murmansk Region
is also showing a negative trend in 2021, having
failed to restore the 2019 indicator.

The Pskov Region differs from all the regions
of the Northwestern Federal District. While all
regions (and Russia as a whole), without excep-
tion, recorded a sharp decrease in attendance in

3 The deadlines for the implementation of the national project “Culture” are from 2019 to 2024. In 2025, it was

included in the national project “Family”.
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2020 (drop indices from 0.42 to 0.81), the Pskov
Region saw an increase from 8.75 visits in 2019 to
9.92 in 2020. During the pandemic restrictions,
attendance at cultural institutions in the region
increased by 13%. It can be assumed that this is
due to the increase in attendance at cultural and
leisure facilities (CLF) events. For instance, the
figure in 2019 was 2,166,702 people, compared to
3,526,677 people in 2020. During the pandemic
period, it increased by more than 1.6 times*. This
may be due to the general development of the
cultural sphere in the Pskov Region or the rapid
adaptation to the digital format®. It is also worth
considering the methodological features of cal-
culating the indicator, especially during the pan-

demic period, as the system for recording visits
changed in 2020. Due to the digital transition,
the number of visits included visits to online re-
sources of organizations®.

The highest recovery index (2021 to 2019)
was recorded in the Komi Republic (1.38), the
Leningrad Region (1.36) and the Vologda Region
(1.20). At the same time, there was a signifi-
cant jump in the Komi Republic in 2021 (11.89
visits), which exceeded not only the pre-crisis
level (8.60), but also the figures for subsequent
years (9.08 in 2022, 10.64 in 2023). It is impor-
tant to note the significant regional differentia-
tion within the NWFD in terms of both the rate
of decline and the rate of recovery (Tab. 1).

Table 1. Number of visits to cultural institutions per capita in Russia and subjects
of the Northwestern Federal District in 2018-2023

Constituent entity Year . Recovery
of the Russian For reference Fall index Index*

Federation 2018 2019 2020 2021 2022 2023 (2020 to 2019) (2021 to 2019)
Total for the Russian 787 | 821 | 436 | 836 | 926 | 10.41 0.53 1.02
Federation
Northwestern Federal | ;97 | 847 | 473 | 861 | 836 | 9.43 0.56 1.02
District
Komi Republic 8.13 8.60 418 11.89 9.08 10.64 0.49 1.38
Leningrad Region 5.76 5.95 4.82 8.07 6.13 7.06 0.81 1.36
Vologda Region 10.07 10.82 6.40 12.98 10.61 12.03 0.59 1.20
Pskov Region 7.70 8.75 9.92 10.47 13.76 14.68 1.13 1.20
Republic of Karelia 5.56 5.92 3.80 7.1 6.80 7.61 0.64 1.20
Kaliningrad Region 6.59 6.69 4.08 7.85 6.47 7.35 0.61 1.17
Arkhangelsk Region 7.80 8.30 4.22 9.61 8.52 9.80 0.51 1.16
Novgorod Region 12.92 13.95 9.41 15.85 15.49 17.57 0.67 1.14
Murmansk Region 9.60 9.97 5.18 9.76 10.54 11.90 0.52 0.98
Saint Petersburg 8.01 8.57 3.56 6.39 7.44 8.36 0.42 0.75
Note: the total number of visits to circuses, zoos, theaters, libraries, CLFs, recreation and entertainment parks, and museums
(with the exception of art schools, concert organizations, and independent groups).
* Ranked by recovery index.
According to: AIS “Statistics” data of the Ministry of Culture of the Russian Federation. Available at: https://stat.mkrf.ru/indi
cators/?ysclid=mifpk0iiyh818882109

4 AIS “Statistics” data from the Ministry of Culture of the Russian Federation. Available at: https://stat.mkrf.ru/indi
cators/?ysclid=mifpkOiiyh818882109. Indicator: the number of visits to cultural events in total, people. By type of cultural
and leisure organizations (CLO).

5 The Pskov Region has become a leader in the Northwestern Federal District in terms of the growth of attendance
at cultural institutions within the framework of the national project. PAI-novosti. Available at: https://informpskov.ru/
news/313678.html

¢ On the methodology for calculating the indicator “Number of visits to cultural events”: Order R-1358 of the
Ministry of Culture of the Russian Federation, dated October 16, 2020. Electronic fund of legal and regulatory documents.
Available at: https://docs.cntd.ru/document/566240243
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To assess the cultural resilience of the
subjects of the Northwestern Federal District
during the COVID-19 pandemic, indicators of
the volume of paid services provided by cultural
institutions per capita were analyzed. In
Russia as a whole, the volume of paid cultural
services decreased in 2020 to 0.49 from the
level of 2019, and recovered to 0.69 by 2021.
On average, the decline in the Northwestern
Federal District turned out to be stronger
(index 0.42), and the recovery was noticeably
weaker (index 0.49) compared to the national
level. There is significant differentiation
within the Northwestern Federal District. The
Republic of Karelia and the Kaliningrad Region
demonstrated the highest resilience in terms
of paid cultural services. The recovery index in
Karelia was 0.93 (with a drop of 0.65), and in the
Kaliningrad Region — 0.89 (with a drop of 0.56).
The average level is typical for the Vologda and
Leningrad regions (recovery indices 0.77 and
0.73, respectively) with a moderate drop (0.67
and 0.69). The Leningrad Region demonstrated
the lowest depth of the crisis recession among
all the regions of the Northwestern Federal
District, however, recovery to the level of 2019
remains incomplete. Saint Petersburg has
extremely low indicators: the fall index was
0.37 (an outsider in the Northwestern Federal
District), the recovery index was 0.41. Despite
the high absolute growth rates of paid services
of cultural institutions in 2022-2023 (from
3719 to 6473 thousand rubles), the values of
2023 remain significantly lower than the pre-
crisis maximum (9,003 thousand rubles). The
Arkhangelsk region is characterized by the
maximum drop in the district (along with Saint
Petersburg) to 0.42.

The recovery of paid services in 2021 also
occurred unevenly, with a difference in the
recovery index of up to 0.52. It is noteworthy
that the differences in absolute values were also
significant. In all regions of the Northwestern

122 PROBLEMS OF TERRITORY'S DEVELOPMENT

Federal District, the index of recovery in the
volume of paid services remains below 1, and
the average value in Russia is 0.69. In most
regions, the volume of paid services reaches
and exceeds the docked levels only in 2022-
2023 (Tab. 2).

Unlike the volume of paid services, budget
expenditures on culture in Russia and the
Northwestern Federal District as a whole did
not significantly decrease during the pandemic.
The 2020 fall index by 2019 was 0.96 for both
the Russian Federation as a whole and the
Northwestern Federal District. The 2021
recovery index by 2019 is also fixed at 0.96,
which indicates almost complete preservation
of budget financing. Moreover, by 2023,
consolidated budget expenditures on culture
exceeded the pre-crisis level in the Russian
Federation as a whole (714.5 billion rubles
versus 671 billion rubles). in 2019), and for the
Northwestern Federal District (84.98 billion
rubles versus 76.7). It is noteworthy that the
values are relatively stable both by country and
by region separately.

According to this indicator, the regional
differentiation in the index values is much
smaller. The largest increase in spending in
2021 was recorded in the Murmansk (recovery
index 1.12), Kaliningrad (1.07), and Novgorod
regions (1.08). Regions with stable or slightly
increased financing are the Leningrad (index
1.02) and Arkhangelsk (index 1.00) regions.
They have maintained pre-crisis spending
levels. At the same time, in the Leningrad
Region in 2022-2023 there was a slight
decrease in budget financing of culture (from
9.98 to 9.40 billion rubles). There are a number
of regions with reduced budget funding during
the pandemic and subsequent stagnation. In
the Republic of Karelia, the recovery index
was 0.95, and by 2023, expenses decreased to
2.55 billion rubles against 2.92 billion rubles
in 2019, despite a short-term surge in 2020
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Table 2. Volume of paid services of cultural institutions per capita

in Russia and subjects of the Northwestern Federal District in 2018-2023,

rubles at comparable prices in 2023

Constituent entit Year Fall index Recovery
of the Russian Fedethion For reference (2020 to index* (2021
2018 2019 2020 2021 2022 2073 2019) t0 2019)
Total for the 1896.64 | 1971.16 | 975.29 | 1363.71 | 1479.07 | w\a 0.49 0.69
Russian Federation
Northwestern 3690.61 | 4479.68 | 1868.22 | 2174.41 | 2481.51 [ 3501.90 |  0.42 0.49
Federal District
Republic of Karelia 1189.50 | 1318.25 | 857.34 | 1220.26 | 1396.67 | 2351.50 0.65 0.93
Kaliningrad Region 1662.57 | 1807.08 | 1008.53 | 1608.29 | 1761.15 | 2229.40 0.56 0.89
Vologda Region 1067.68 | 1673.35 | 1124.14 | 1280.26 | 1377.23 | 1612.00 0.67 0.77
Leningrad Region 659.82 | 1711.09 | 1178.88 | 1255.85 | 1207.83 | 1490.20 0.69 0.73
Murmansk Region 1892.98 | 1908.40 | 818.37 | 1399.54 | 1661.57 | 1748.90 0.43 0.73
Pskov Region 978.39 | 985.85 | 494.23 | 721.11 | 758.81 | 843.7 0.50 0.73
Novgorod Region 1058.24 | 1176.46 | 680.09 | 811.06 | 817.9 | 1023.70 0.58 0.69
Arkhangelsk Region 1210.20 | 1277.23 | 536.2 874.19 920.7 | 1158.30 0.42 0.68
Komi Republic 888.11 | 8725 | 478.33 | 592.21 | 520.13 | 696.8 0.55 0.68
Saint Petersburg 7618.24 | 9002.84 | 3362.24 | 3719.09 | 4386.07 | 6472.80 0.37 0.41
* Ranked by the recovery index.
The volume of paid services to the public is the monetary equivalent of the volume of services provided by residents of the
Russian economy (legal entities, individual entrepreneurs, the self-employed, notaries and lawyers who have established
law offices) to citizens of the Russian Federation, as well as to citizens of other states (non-residents) who consume certain
services on the territory of the Russian Federation. The indicator is formed in accordance with the official statistical
methodology approved by Rosstat Order 668, dated December 20, 2023.
According to: EMISS data 1.10.1. Volume of paid services to the public. Available at: https://www.fedstat.ru/organizations/?
expandld=1293165#fpsr1293165

(3.46 billion rubles). The Komi Republic (index
0.94), the Vologda Region (0.93), and the Pskov
Region (0.93) also showed a reduction in budget
expenditures on culture in 2021 compared to
2019. At the same time, volumes in the Vologda
and Pskov regions were partially restored by
2023, but they are still below pre-crisis levels.
Saint Petersburg deserves special attention
(the recovery index of 0.90 is the lowest in the
district). Expenses decreased from 32.44 billion
rubles in 2019 to 29.34 billion rubles in 2021
and only by 2023 exceeded the pre-crisis level
(37.18 billion rubles). During the most acute
period of the pandemic, budget support for
culture in the metropolis was the least stable
among all regions of the Northwestern Federal
District. The most interesting conclusions
can be drawn when comparing the dynamics
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of budget expenditures and market revenues.
For example, in Karelia, low budget support
is combined with the successful adaptation of
paid services to the public. The most alarming
case is Saint Petersburg, where both financing
channels (budget and market) have shown low
stability (Tab. 3).

The dynamics of the number of employees
of cultural institutions demonstrates
sustainability, and in a number of regions, an
increase in this indicator has been recorded
during the pandemic. In Russia as a whole,
the recovery index was 1.04. It is noteworthy
that in most regions both indexes are greater
than 1. The only exceptions are the Vologda
Region (both indexes = 0.95) and the Komi
Republic with a recovery index of 0.98. The
index values do show insignificant regional
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Table 3. Expenditures of the consolidated budgets of Russia and subjects
of the Northwestern Federal District on culture in 2018-2023
at comparable prices in 2023, billion rubles

Constitgent entity . T For reference Fall index indsj’f(gg% to
of the Russian Federation 2018 2019 2020 2021 (2020 to 2019) 2019)
2022 2023

Russian Federation 63433 | 671 644.76 | 645.8 | 668.5 | 714.5 0.96 0.96
E:J:?;:;ﬁi‘:::‘c . 71.91 | 767 | 73.93 | 73.78 | 77.07 | 84.98 0.96 0.96
Murmansk Region 5.62 5.95 6.27 6.65 7.26 6.58 1.05 1.12
Kaliningrad Region 2.84 3.42 3.4 3.7 3.6 3.88 1.00 1.08
Novgorod Region 2.24 2.34 2.22 2.51 3.04 4.56 0.95 1.07
Leningrad Region 9.3 9.76 10.27 9.98 9.44 9.4 1.05 1.02
Arkhangelsk Region 5.58 5.73 5.8 5.72 5.78 7.03 1.01 1.00
Republic Of Karelia 2.49 2.92 3.46 2.78 2.79 2.55 1.18 0.95
Komi Republic 5.69 6.02 6.1 5.64 5.49 5.68 1.01 0.94
Vologda Region 3.83 4.86 4.79 4.51 4.99 492 0.99 0.93
Pskov Region 1.75 2.02 1.89 1.87 1.96 2.12 0.94 0.93
Saint Petersburg 31.34 3244 28.68 29.34 31.55 37.18 0.88 0.90
* Ranked by the recovery index.
According to: data from the Federal Treasury of the Russian Federation.

differentiation. However, we can single out
a group of leaders in the recovery index: the
Pskov (index 1.07), Kaliningrad (1.07) and
Arkhangelsk (1.06) regions. On the contrary,
subjects with stagnation or staff reduction -
the Komi Republic and the Vologda Region -
became the only regions of the Northwestern
Federal District where the number of cultural
workers in 2021 was lower than the pre-
crisis level. The case of the Vologda Region
is particularly significant: the decline began
as early as 2020 (index 0.95) and was not
compensated in subsequent years (6,760
people in 2023 versus 7,026 people in 2019;
Tab. 4). The likely reason for this is the
structural optimization of the economy and
budget expenditures.

Based on four particular indicators of
resilience, which include indices of recovery
in the volume of paid services, budget
expenditures on culture, attendance and
number of employees of cultural institutions,

anintegral index of resilience was calculated as
the arithmetic average of four recovery indices
(2021 to 2019) for each region. The obtained
values of the integral index range from 0.72 to
0.96 with a total range of 0.24. Based on this
range, three levels of resilience were identified:
low (from 0.72 to 0.80); medium (from 0.81 to
0.88); high (from 0.89 to 0.96).

The group with high resilience includes
five regions of the Northwestern Federal
District: the Kaliningrad, Pskov, Novgorod,
Leningrad regions, and the Republic of
Karelia. These territories are characterized
by balanced or advanced recovery in most
indicators (market, budget, personnel). It is
worth noting that this group includes regions
with both high incomes (Leningrad Region)
and more modest economic indicators. This
confirms that the sustainability of the cultural
sphere is determined not only by budgetary
possibilities, but also by the effectiveness of
management decisions.
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Table 4. Number of employees of cultural institutions of Russia and subjects
of the Northwestern Federal District in 2018-2023, people

Constituent entity Year Fall index Recovery
of the Russian 0 0 For reference (2020 to index* (2021 to

Federation 2018 1 2019 1 2020 | 2021 1 oo oo 2019) 2019)
Total for the Russian

. 792494 | 744528 | 768841 | 772021 | 771502 | 769082 1.03 1.04
Federation
Northwestern 88163 | 84501 | 85565 | 86498 | 87255 | 87354 1.01 1.02
Federal District
Pskov Region 3889 3843 3933 4112 4139 4117 1.02 1.07
Kaliningrad Region 5167 4730 4920 5050 5084 5107 1.04 1.07
Arkhangelsk Region 7576 6717 7162 7152 7193 7170 1.07 1.06
Republic Of Karelia 3821 3581 3689 3709 3675 3711 1.03 1.04
Novgorod Region 3929 3732 3875 3833 3810 3749 1.04 1.03
Saint Petersburg 36906 | 35221 | 35346 | 36080 | 36311 36529 1.00 1.02
Murmansk Region 4327 4002 4073 4081 4094 4089 1.02 1.02
Leningrad Region 10247 | 10356 | 10545 | 10509 | 10818 10806 1.02 1.01
Komi Republic 5104 4873 4862 4786 4881 4808 1.00 0.98
Vologda Region 6724 7026 6646 6695 6754 6760 0.95 0.95
* Ranked by the recovery index.
According to: AIS “Statistics” data of the Ministry of Culture of the Russian Federation. Available at: https://stat.mkrf.ru/indi
cators/?ysclid=mifpk0iiyh818882109

The Vologda,
regions, and the Komi Republic showed average

Murmansk, Arkhangelsk

resilience. These regions are characterized by
multidirectional trends: for example, in the
Murmansk Region, high budget expenditures
are combined with incomplete restoration of
paid services, while in the Komi Republic there
was a decrease in all three indicators, but the
integral value remained within the average
range.

It is noteworthy that the group with low
sustainability includes the largest cultural
center in the country, Saint Petersburg (integral
index0.72).1tisthe onlyregionin the group with
low cultural resilience. A significant decrease in
the volume of paid services in 2020 (fall index
of 0.37), a low recovery index for paid services
(0.41) and budget expenditures (0.90) led to the
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fact that even staff retention (an index of 1.02)
could not compensate for the failure.

Geographical differentiation is noteworthy:
regions with high resilience are located mainly
in the western part of the Northwestern
Federal District (Kaliningrad, Pskov, Novgorod,
Leningrad regions, Republic of Karelia), while
subjects with medium resilience are located in
the eastern and northern parts of the district
(Vologda, Arkhangelsk, Murmansk regions,
Komi Republic).

It is also important to note that the average
index value for the country is 0.84, while for the
Northwestern Federal District it is 0.80. At the
same time, if we exclude Saint Petersburg, all
regions of the Northwestern Federal District
demonstrate a higher sustainability index
than the national average (Figure).

- ISSUE3 + 2026 125



Sustainable development of territories, branches, and production complexes |

SAINT PETERSBURG
0,72

KALININGRAD REGION

‘/ 0,93

Psxov REGION
0,94

ARKHANGELSK REGIO

MURMANSK REGION

0,86

Komi1 REPUBLIC

0,38 %

I - 0.72-0.80 — low stability

—0.81-0.88 — average stability

I - 0.89-0.96 — high stability

Figure. Integral index of cultural resilience in the regions
of Northwestern Federal District in the post-crisis period*

* Itis calculated as the arithmetic average of the 2021 to 2019 recovery indices in terms of paid services, budget
expenditures and the number of employees.
Source: own compilation.

Conclusion

As a result of the analysis, we found that
the COVID-19 pandemic had a significant
destabilizing effect on the cultural sector of the
regions of the Northwestern Federal District.
At the same time, the degree of negative
consequences and the pace of recovery showed
noticeable heterogeneity in individual regions
of the district. The absence of dependence
between the scale of the cultural potential of
the region and its ability to withstand crises
has been revealed. This is illustrated by the
fact that Saint Petersburg, which is a developed
cultural center, has demonstrated the greatest
exposure to negative influences, while some
with less cultural

territories developed
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infrastructure have been able to show a high
degree of resilience. Most likely, the viability of
the cultural sector is determined not so much
by the amount of financial injections from the
budget or the existing infrastructure, as by
the effectiveness of adaptive mechanisms, the
ability to find alternative sources of financing
and a flexible approach to managing human
resources in the sector itself at the regional
level. Therefore, the hypothesis of the study
was confirmed.

The limitations of the study are related to
the use of data only for 2019-2021 to calculate
the integral cultural resilience index, which
made it possible to isolate the pandemic
shock, but does not take into account the
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post-crisis dynamics of 2022-2023, which
was influenced by new external factors such
as tougher international sanctions, the
withdrawal of foreign cultural institutions
and digital platforms from the Russian
market, the restructuring of the logistics of
touring activities, the rising cost of material
and technical resources, and changing the
structure of public financing and priorities
of cultural policy in the context of economic
instability. In addition, the proposed set of
four indicators does not cover the qualitative
characteristics of cultural services, the level
of digital maturity of institutions and public
satisfaction with the quality of service

The practical significance of the work lies
in the possibility of using the results obtained
and the developed integral index of resilience
to improve the mechanisms of regional cultural
policy, especially in terms of targeted support
for the most vulnerable territories and the
development of crisis management scenarios in
the field of culture. The proposed index makes it
possible to identify regions with low resilience

(using the example of the Northwestern Federal
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KocbirnHa K.E., Muxanko H.H.

PESJIbEHTHOCTb CPEPBI KY/IbTYPbl B PETMMOHAX:
OT LUOKA NAHAEMINW K BOCCTAHOBJIEHNIO

Ilenv uccnedosanust cocmoum 8 oyeHke pe3usibeHMHOCMuU chepovl Kynomypol pe2uoHos (Cyosekmos
Cesepo-3anadHozo pedepanstozo okpyea) K kpuzucam Ha npumepe nandemuu COVID-19. HayuHas
HOBU3HA 3AKIKUAEMCcsl 8 000CHOBAHUU UIMNUPUUECKOM NOOMBePHOeHUL M020, 4mo Oro0xcemHbole yu-
pexcoeHus Kybmypol MOZym Xapakmepuso8amaucsl pe3uibeHMHOCMbl0 N000OHO KOMMepPUECKUM 0p-
2aHU3AYUSM, PE2UOHAM U HAYUOHATbHBIM IKOHOMUKAM, YMO paclupsiem 2paHuybl NPUMeHUMOoCmu
coomeemcmayioueli KoHYenyuu Ha HenpeonpuHumamesbckuti cekmop. Pazpabomaxa memooukd Ko-
JIUYeCmeeHHOU OUEeHKU pe3UNbeHMHOCMU Cepbl Ky/ibmypbl pe2UOH08, 0CHOBAHHAS HA Azpe2upo8aHuul
uemslipex UHOUKAMOPO8: 00BeM NJIAMHbIX YC1ye, 6100HemHble pacxodbl, UUCIEHHOCMb COMPYOHUKOB,
noceujaemocmeo yupexcoeHuti Kynemypol. HHgopmauuorHyw 6a3y cocmasunu daHHele Poccmama,
@edepanvHozokasHaueticmea, AUCMunkynomypot POuEMHICC3a2018-202322. BoideneHbl mpuypos-
HS pe3unbeHMHOCMU Chepsl KyJIbmypsl 8 pe2UuoHax (HU3KuUtl, cpedHutl, 8bIcoKuli). YcmaHosieHo, ¥mo
8blCOKULLee yposeHbUMe M nsimp pe2uoros Cesepo-3anadrozo pedepaivtozo okpyza: KanuHunzpad-
ckas, I1ckosckas, Hoszopodckas, /IenuHepadckas obaacmu u Pecnybnuxa Kapenus; cpedHuti yposeHs —
Bonozodckas, Mypmarckas, ApxaHzeasckas obnacmu u Pecnybnuxa Komu; 2. Cankm-ITemep6ypz —
edurcmeeHHolli cyosekm C3®DO ¢ HU3Koll pe3unbeHmHOCmoio. Boisieniena 2eozpaguueckas 3aKkoHo-
MepHocmb: 3anadHsie pezuoHsl C3D0 demoHcmpupyrom 6oJiee 8bICOKYH YCMOUuUusocms 8 passu-
muu cgepul Kyaemypsl N0 CPABHEHUIO C B0CMOUYHBIMU U CEBEPHBbIMU. YCIMAHOB8JIEHO, UMO 8bICOKAS
adanmueHocmy chepul Kynvmypsl 00cmu2aemcs 3a cuem He moJibKo 610dx#emHozo puHaHcuposa-
HUs, HO U adanmayuu NAamHsiX yCiy2, Npu 3mom Kadposas cocmasisiouas npooeMoHCmpuposala
HaubOoIbULYI0 YCMOTIUUBOCMb 80 8CeX Pe2UOHAX, 3a UCKaueHuem Bonozodckoli obnacmu u Pecny-
onuxku Komu. Hanpaenexus 6yoyuiux ucciedo8aHuti 8kaouanm pacuiupeue Habopa uHouKamopos,
yuem yugposoii mparcopmayuu Ky1smypHbsiX yCaye U CpasHUmenvHolli aHanus ¢ opyeumu ¢ede-
panvHuiMu oKpyzamu. IIpakmuueckas 3Ha4uUMocms pabomasl COCMOUM 8 803MOXHOCMU UCNOJIb30-
8aHUS1 NOJIYHEHHbIX pe3y1bmamos 0J1s1 CO8EPUIEHCMBOBAHUSL MEXAHU3MO8 YNPABAEHUs. KYJbMYPHOL
cepoli, pazpabomku adpecHuvix mep noddepHKuU yupexcoeHuli Kynemypsl, a makie popmuposaHust
NONUMUKU 8 chepe KyNbmypsl HA Pe2UOHAILHOM U (hedepanbHOM YPOBHSIX.

Kynemypa, pezuoHbt, Ky1emypHasi nOJIUMUKA, pe3unibeHmHoCMb, ycmotiuusocmo, nandemus, COVID- 19.
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Life expectancy is a key indicator of the quality of public administration and at the same time one of
the goals of the national development. In conditions of limited budgetary resources and significant
territorial differentiation of the socio-economic development of Russian regions, it becomes critically
important to assess the effectiveness of the transformation of available regional resources into an
increase in life expectancy. The pandemic crisis of 2020-2021 has actualized the need to identify
sustainable models for increasing life expectancy in regions that demonstrate best management
practices in the face of external shocks. Thus, the aim of the study is to assess the relative effectiveness
of 79 regions of the Russian Federation in achieving high life expectancy over the period 2005-2023, to
typologize them according to productivity dynamics and identify key trajectories of change. Using the
DEA (Data Envelope Analysis) method, the relative efficiency coefficients of the regions were calculated;
then, using the Malmquist index, the temporal dynamics was analyzed with a decomposition into a
component of changes in efficiency and technological progress. It was revealed that 83.5% of regions
are characterized by a simultaneous improvement in efficiency and technology, however, 16.5% of
regions showed a decrease in efficiency with technological progress. We established that the long-
term growth in life expectancy is due not only to the volume of resources, but also to the quality of
management, a balance between the efficiency of using determinants and technological development,

For citation: = Makarova M.N. (2026). Assessment of the relative effectiveness of increasing life expectancy in
Russian regions: Nonparametric approach. Problems of Territory’s Development, 30(3), 132-153.
DOI: 10.15838/ptd.2026.3.143.8
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which determines the need for a differentiated demographic policy to ensure a sustainable increase in
life expectancy throughout the country.

Life expectancy, DEA analysis, efficiency, region, Malmquist index, regional policy, typology of regions.
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Introduction

Demographic dynamics constitute one
of the most sensitive indicators of a nation’s
socio-economic development, reflecting both
the quality of life and the effectiveness of
social policy. In present-day Russia, achieving
higher life expectancy has been designated a
strategic priority for national development.
Under Presidential Decree 309 of May 7, 2024,
“On the National Development Goals of the
Russian Federation for the Period up to 2030
and the Long-Term Outlook up to 2036, the
attainment of specific life-expectancy targets
serves as a key criterion for assessing the
performance of government bodies at all levels.

Meeting this goal, however, encounters a
number of systemic challenges. The Russian
Federation is characterized by pronounced
population aging, which places an increasing
burden on the health and social security systems.
High regional differentiation remains a major
concern: the gap in life expectancy between the
leading and lagging regions reaches ten years?,
pointing to unequal opportunities for citizens’
health depending on their place of residence. The
situationwas furtheraggravated by the COVID-19
pandemic, which caused a substantial drop in

life expectancy in 2020-2021, followed by a
period of demographic recovery.

Given fiscal constraints and the need
to optimize public spending, a simple,
extensive path of increasing healthcare and
social program funding is no longer the sole
solution. There is a compelling need to shift
the focus from the volume of resources spent
to an assessment of how efficiently those
resources are used. The critical question
becomes not how much funding a region
receives, but how effectively that funding is
transformed into the preservation of human
life and health.

Despite a vast body of research on
mortality factors and life expectancy, existing
studies are often limited to correlation
analyses of the influence of socio-economic
determinants on life expectancy, without
addressing the key question of how efficiently
regions transform their available resources —
financial, human, and infrastructural - into
population longevity. High spending does
not always guarantee high life-expectancy
indicators, which points to efficiency reserves
within the system.

! Onthe National Development Goals of the Russian Federation for the Period up to 2030 and the Long-Term Outlook
up to 2036: Presidential Decree 309 of May 7, 2024. Available at: http://www.kremlin.ru/acts/bank/50542 (accessed:

27.03.2026).

2 Calculated from the data of the Unified Interdepartmental Statistical Information System (EMISS). Available at:
https://www.fedstat.ru/indicator/31293 (accessed: 12.03.2026).
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In addition, a methodological limitation
of many studies is the inertia inherent in
demographic processes. Ignoring the time
lags between resource allocation and the
resulting demographic effect can distort
efficiency assessments. Moreover, Russia’s
spatial landscape is highly heterogeneous in
terms of economic scale, population density,
geography, and climate. The use of methods
that assume constant returns to scale is, in
this case, inappropriate. There is a need for
approaches that allow for variable returns to
scale, which would make it possible to compare
the efficiency of regions of a similar type and
to avoid systematic errors in the assessment of
both small and large federal subjects.

Accordingly, the aim of this study is to
assess the relative efficiency of the regions
of the Russian Federation in achieving
high life expectancy over the period 2005-
2023, using the non-parametric method of
Data Envelopment Analysis (DEA), with a
subsequent typology based on productivity
dynamics and the identification of key
trajectories of change.

The novelty of the study lies in its
comprehensive  approach to efficiency
assessment.  This  approach  includes
accounting for regional heterogeneity through
a model with variable returns to scale -
which improves the quality of estimates for
subjects with different population sizes -
identifying the benchmark regions that form
the “best-practice frontier” and assessing the
degree of lag among inefficient subjects, and
conducting a dynamic analysis of efficiency
change based on the decomposition of
the Malmquist index. This decomposition
separates the contribution of technological
progress (which reflects nationwide trends
and federal initiatives) from that of local
management efficiency (the “catch-up” effect).
Such an approach subsequently allows for the
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development of differentiated regional policy
recommendations that take into account
both the reserves for internal improvement
and the need to introduce advanced health-
preservation technologies.

Theoretical review

Research into the factors that determine life
expectancy rests on a number of established
theoretical concepts that help explain both the
historical dynamics of mortality and present-
day interregional differences.

A key concept is the epidemiological
transition theory, developed by A. Omran
and later elaborated in the work of R. Rogers.
According to this theory, the structure of
morbidity and mortality shifts systematically in
the course of socio-economic development: from
a predominance of exogenous causes (infectious
and parasitic diseases) to endogenous ones
(cardiovascular and oncological diseases), and,
at the current stage, to factors associated with
lifestyle and the quality of medical care. This
theory provides a rationale for the view that,
in developed and transition economies, the key
determinants of life expectancy are no longer so
much sanitary and epidemiological safety as the
level of development of the healthcare system,
behavioral risks, and socio-economic conditions
(Omran, 1971; Rogers, Hackenberg, 1987).

An important theoretical foundation is
the concept of human potential and social
capital, developed in the work of A. Sen
and empirically embodied in the Human
Development Index (HDI) of the United Nations
Development Programme. This approach
treats life expectancy not merely as a result of
economic growth, but as an integral indicator
of the quality of institutions, the accessibility
of education and healthcare, and the level of
social inequality. Research conducted within
this paradigm demonstrates that achievements
in life expectancy are determined by the set of
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opportunities available to the population, not
only by the volume of resources at their disposal
(Sen, 1999; Chatterjee, 2005).

Inordertojustifytheapplicationofefficiency
analysis methods, an important role is played
by the theory of resource efficiency in the social
sphere, which adapts the microeconomic theory
of production to the analysis of social systems.
Within this theory, regions, countries, or social
programs are treated as production units
(decision-making units, DMUs) that transform
multiple resources (“inputs”) into demographic
and social outcomes (“outputs”). This approach
makes it possible to quantitatively assess how
efficiently the resources used - healthcare
financing, human resources, the population’s
income level - are converted into increased
life expectancy and quality of life (Hashimoto,
Ishikawa, 1993; Mariano, Rebelatto, 2014).

From this perspective, it is useful to draw on
the concept of “health production” developed
by M. Grossman (Grossman, 1972). According
to this concept, health is viewed not as an
exogenous biological given but as a form of
capital that is accumulated and maintained
over the life course through the investment
of time, financial resources, medical services,
education, and behavioral practices. Grossman
formalized this process through a health
production function in which “healthy time” is
the output and various resources serve as input
factors. In a macro- and regional context, life
expectancy can be interpreted as the cumulative
result of demographic development — that is, as
a measurable output of a production process
carried out by the healthcare system, the socio-
economic and institutional environment, and
the behavior of the population as a whole
(Volkova, Volkova, 2024).

The contemporary scholarly literature
identifies several groups of factors that exert a
significant influence on life expectancy, while
recognizing that their contribution varies
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considerably depending on a country’s level
of development and its regional specificities.
The influence of healthcare factors on life
expectancy has been widely covered in the
literature. Numerous studies confirm the
importance of the availability of medical
personnel and hospital beds. In a study by
L. Asandului and co-authors, based on an
analysis of 30 European countries, it was shown
that the number of physicians and hospital
beds per capita, together with public health
expenditure, are significant input variables
that determine the efficiency of healthcare
systems in achieving high life expectancy and
low infant mortality (Asandului et al., 2014). At
the same time, the literature points to the non-
linearity of this relationship: once a certain
saturation threshold is reached, an increase in
the number of beds and physicians ceases to
yield a commensurate gain in life expectancy,
indicating an effect of “excess capacity” (Cetin,
Bahce, 2016).

Socio-economic conditions are likewise key
determinants of demographic well-being, as
confirmed by studies demonstrating a stable
link between income inequality, poverty levels,
and mortality. Thus, an empirical analysis
of 28 developed countries conducted by E.
Neumayer and T. Pliimper showed that market-
income inequality is positively correlated with
inequality in life expectancy, whereas income
redistribution through the fiscal system helps
reduce disparities in longevity (Neumayer,
Pliimper, 2016). Similar results were obtained
in a study by R. Rogers and co-authors, which
established that differences in education,
income, and employment mediate a substantial
part of the educational gradients in adult
mortality (Rogers et al., 2013).

Behavioral patterns and environmental
conditions have a substantial impact on
mortality. Alcohol-related mortality is of
particular significance for Russia. Studies by
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AV. Nemtsov and A.T. Terekhina confirm that
a high level of alcohol consumption, especially
in the form of strong spirits, makes a decisive
contribution to excess mortality among
working-age men (Nemtsov, Terekhina, 2007).
For this reason, indicators such as mortality
from accidental alcohol poisoning are often
used in models for assessing the efficiency of
regional demographic policy, serving as a proxy
variable for the prevalence of risky behavior
(Timonin et al., 2016).

The influence of urbanization on life
expectancy is ambiguous. On the one hand,
urbanization provides better access to specialized
medical care and social services. On the other
hand, the urban environment is associated with
elevated stress levels, air pollution, and the
prevalence of behavioral risks. Empirical research
for China, conducted using geographically
weighted regression, has confirmed that the
contribution of urbanization to life expectancy
varies across space and over time, which makes
it necessary to take regional specificities into
account when formulating public demographic
policy measures (Jiang et al., 2018).

The specificities of Russian regions call
for a separate examination in the context of
the present study. Russia is characterized
by significant disparities between central
and peripheral territories — a particularly
distinctive situation has taken shape in the
North Caucasus, where high life expectancy is
traditionally recorded alongside relatively low
economic indicators — as well as by specific
challenges facing the regions of the Far East
and the Arctic, associated with extreme climatic
conditions and low population density (Shchur,
Timonin, 2020; Rodionova, Kopnova, 2020;
Trofimova et al., 2023).

The need to assess the efficiency of regional
socio-economic systems in achieving high life
expectancy is thus driven by several key factors.
First, the resources channeled into healthcare,
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social policy, and human capital development
are invariably limited, which demands that they
be used as productively as possible. Second,
the existence of substantial interregional
differentiationinlife-expectancyindicatorsacross
Russia points to heterogeneity in conditions and
management practices, making it imperative to
identify leading regions and to disseminate their
experience. Third, efficiency assessment not only
makes it possible to rank territories but also to
establish quantitative target benchmarks for
inefficient regions, showing what outcomes can
be achieved with the existing level of resource
provision (Mariano et al., 2015; Storto, 2020). The
application of efficiency measurement methods
thus serves as a tool for informing managerial
decisions aimed at improving the quality of life
and reducing spatial inequality.

Abroad range of methodological approaches
is employed in international practice to
assess the efficiency of social progress and
development:

1. Multidimensional indices, such as the
Human Development Index (HDI), which
combines indicators of health, education, and
income (Herrero et al., 2010). Despite their
visual appeal, these indices do not make it
possible to assess the resource efficiency of the
outcomes achieved.

2. Index-based methods
componentanalysis,usedtoconstructaggregated
indicators of social well-being (England,
1998). These methods allow information to be
condensed but do not provide insights into the
“inputs” and “outputs” of the process.

3. Dynamic productivity indices, above
all the Malmquist index, which decomposes
performance change into technical efficiency
change and technological change (Pastor,
Lovell, 2005; Fare et al., 1994). This approach
is valuable for analyzing changes over time, but
does not yield a static assessment of efficiency
at a particular point in time.

and principal

VOLUME 30 « ISSUE3 -+ 2026 |



| Makarova M.N. Assessment of the Relative Effectiveness of Increasing Life Expectancy in Russian Regions:...

of Stochastic
Frontier Analysis (SFA), which account for
random error and require the specification of
a functional form (Coelli et al., 2005).

5. Non-parametric methods of Data
Envelopment Analysis (DEA), which make it
possible to assess the relative efficiency of
decision-making units without assumptions
about the functional form (Charnes et al., 1978;
Banker et al., 1984).

Eachgroupofmethodshasitsownadvantages
and limitations. Parametric methods (SFA), for
instance, have the advantage of being able to
account for stochastic error, which makes it

4. Parametric methods

possible to separate inefficiency from random
shocks. Their application in the analysis of
social systems, however, is constrained by the
need for a rigid specification of the functional
form of the production function, which can lead
to specification errors when analyzing complex,
multi-component processes (Coelli et al., 2005).

The present study gives preference to
the non-parametric DEA method, which was
originally proposed by A. Charnes, W. Cooper,
and E. Rhodes (Charnes et al., 1978) and later
modified by R.Banker, A. Charnes,and W. Cooper
to account for variable returns to scale (the BCC
model) (Banker et al., 1984). The DEA method
makes it possible to assess how efficiently given
input resources are transformed into socially
meaningful outputs without the need to set
price or a priori weighting parameters, which is
particularly important for intangible and multi-
criteria social indicators. Although the method
was initially designed for the market sector,
its adaptation to healthcare, education, and
demographic research is methodologically well
founded and has been confirmed by an extensive
body of empirical literature (Kohl et al., 2019;
Emrouznejad, Yang, 2018). When the model
is correctly specified, DEA demonstrates high
relevance for the analysis of social production
processes, thereby making it possible to move
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from a descriptive assessment of demographic
indicators to the measurement of how
effectively resources are used in achieving
socio-demographic goals.

The choice of DEA is thus dictated by the
following characteristics of the method: first,
its ability to handle multiple input and output
variables without reducing them to a common
unit of measurement; second, the absence of
any need to assign weights a priori; and third,
the capacity to identify benchmark regions for
inefficient units.

The application of DEA in Russian research
on social efficiency is represented by a number
of studies. In the work of M.V. Bikeeva and co-
authors, the DEA method was used to analyze
the effectiveness of the implementation of
the “Demography” national project (Bikeeva,
Sysoeva, 2023). At the same time, M.V. Frants
emphasizes the need to take spatial effects
into account when assessing the efficiency of
regional healthcare systems, since the results
of neighboring regions can influence the
achievements of a particular subject (Frants,
2025).

A specific methodological problem when
modeling the determinants of life expectancy is
the presence of time lags. Demographic processes
are highly inertial: investments in healthcare,
education, and social infrastructure do not lead
to an immediate change in mortality indicators.
The effect of investment in healthcare fixed
assets or in prevention programs materializes
with a time lag that can range from several years
to a decade (Pocas et al., 2020).

Existing studies employ various approaches
to accounting for lags: the inclusion of
lagged values of input variables in the model,
the use of distributed lags, and panel data
aggregation. However, including lagged
variables in a standard DEA model increases the
dimensionality of the input space, which, given
a limited number of observation units (regions),
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reduces the discriminatory power of the method
and can lead to an unreasonably high number
of efficient regions (Marshall, Shortle, 2005;
Despotis, 2005). A critical review of alternative
methods — dynamic DEA, window analysis, the
use of lags as part of inputs — shows that they
either do not solve the problem of accounting
for the inertia of demographic processes in
a static model or lead to a loss of degrees of
freedom and a decline in the reliability of the
results.

The application of DEA analysis to
demographic research, therefore, runs into
the problem of accounting for time lags
while preserving the discriminatory power
of the model, which rules out the mechanical
inclusion of multiple lagged variables. For
this reason, the Malmquist index (MI) is used
within the present approach to analyze the
dynamics of efficiency over time. The MI makes
it possible to decompose efficiency change
into two components: technical efficiency
change (catch-up effect, EC) and technological
change (frontier shift, TC) (Fare et al., 1994).
In the context of demographic analysis, the
EC component is interpreted as the ability
of regions to catch up with the leaders by
improving the use of existing resources, while
the TC component is seen as the result of the
introduction of new medical technologies, the
digitalization of healthcare, and improvements
in prevention and treatment methods. Such
a decomposition analysis provides a deeper
understanding of the sources of life expectancy
growth than a static efficiency assessment
(Briec et al., 2013).

Data and methods

The empirical basis of the study consists of
official data from the Federal State Statistics
Service (Rosstat) for the period 2005-2023,
organized as a panel database. The initial
set of variables included 50 socio-economic
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indicators reflecting the key determinants of
public health and living conditions. To ensure
the methodological validity of the analysis,
which depends critically on the homogeneity of
the sample and the completeness of the time
series, regions with incomplete or incomparable
data were excluded from the set of objects.
In particular, the following were removed
from the analysis: the Chechen Republic, the
Republic of Crimea, the City of Sevastopol, as
well as subjects with a complex administrative
structure that includes autonomous areas
(the Arkhangelsk Region excluding the AA;
the Nenets Autonomous Area; the Khanty-
Mansi Autonomous Area - Yugra; the Yamal-
Nenets Autonomous Area; and the Tyumen
Region excluding the AA). This filtering was
prompted by the need to minimize statistical
noise and gaps in reporting, thereby ensuring
the correctness of the comparative efficiency
assessment.

The methodology of Data Envelopment
Analysis (DEA) is a non-parametric approach
to assessing the relative efficiency of
homogeneous decision-making units (DMUs)
that use multiple inputs to produce multiple
outputs. Unlike stochastic frontier models, DEA
does not require the a priori specification of
the functional form of the production frontier,
constructing it empirically on the basis of best
practices in the sample (Charnes et al., 1978).
The basic CCR model, proposed by A. Charnes,
W. Cooper, and E. Rhodes, assumes constant
returns to scale (CRS). For the analysis of socio-
economic systems such as regions, however,
it is more appropriate to use the BCC model
with variable returns to scale (VRS), developed
by R. Banker and co-authors, which makes it
possible to separate technical efficiency from
scale efficiency (Banker et al., 1984). To assess
productivity dynamics over time, the Malmquist
index is used,which allows the decomposition of
total productivity change into its components:

VOLUME 30 « ISSUE3 -+ 2026 |



| Makarova M.N. Assessment of the Relative Effectiveness of Increasing Life Expectancy in Russian Regions:...

efficiency change and technical change (Fére et
al., 1994).

In the present study, a panel DEA model
was constructed to assess the efficiency of the
regions of the Russian Federation in raising
the life expectancy of the population. The
specification of the model is determined by the
goal of maximizing the target indicator for a
given set of socio-economic conditions, as well
as by the heterogeneity of the regions and the
need to assess efficiency relative to the local
production possibility frontier.

From a mathematical point of view, the DEA
model is a linear programming problem.
Suppose there are N regions (decision-making
units, DMUs), each of which uses M types of
resources (inputs xij) to produce K outputs
(outputs yrj) (1):

min 6
0,1

subject to:

M=

Aj Yrj = Yro,T = 1,..., K(output constraints);
1

-
1l

=

/1]- Xij < 0 - x;,,i =1, ..., M(input constraints);
1

J

N
Z Aj = 1(convexity condition / VRS);
i=1

where

0 is the scalar efficiency score (0 <0< 1);a
value of 6 = I indicates that the region lies on
the efficiency frontier;

4, 1s a vector of weights that identifies the
benchmark region for an inefficient unit;

the constraint 24; =1 ensures variable
returns to scale, making it possible to separate
pure technical efficiency from scale efficiency.

Life expectancy at birth was chosen as the
sole output parameter. The selection of input
variables was carried out through a multi-stage
procedure designed to strike a balance between
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the explanatory power of the model and the
preservation of its discriminatory capacity.
To ensure content validity, the strength of
the linear association between each indicator
and the target variable was first assessed
using Pearson’s correlation coefficient; only
statistically significant predictors were included
in further analysis. A key constraint was the
requirement that there be no multicollinearity
among the input factors, since high inter-
factor correlation distorts the weights in the
DEA model. To address this, a greedy selection
algorithm was applied: the variables were
ranked in descending order of their correlation
with the target variable and then sequentially
added to the model on the condition that their
correlation with the already selected factors did
not exceed a threshold value of 0.7.

At the final stage, three alternative sets
of input variables were formed (with 7, 8,
and 10 factors). To verify the absence of
multicollinearity in each specification, the
variance inflation factor (VIF) was calculated.
The diagnostic analysis confirmed the statistical
admissibility of all three variants: the maximum
VIF values were 2.73, 3.79, and 4.10, none of
which exceeded the critical threshold of five.
The specification with eight factors (max VIF =
3.79, mean VIF = 2.21) was chosen for the main
analysis. This choice stems from the search
for an optimal compromise between statistical
reliability and the substantive completeness
of the model: the eight-factor specification
preserves a sufficient margin of robustness
while, at the same time, providing a more
comprehensive description of socio-economic
conditions than the minimalist model.

The final input group comprises eight
selected indicators:

X1 -number of mid-level medical personnel
per 10,000 population;

X2 - mortality from diseases of the
circulatory system, per 100,000 population;
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X3 - spending from the budgets of territorial
compulsory health insurance funds, million
rubles;

X4 - share of the working-age population, %;

X5 - poverty rate, %;

X6 - retail trade turnover per capita, rubles;

X7 — mortality from road traffic accidents,
per 100,000 population;

X8 — mortality from external causes, per
100,000 population.

Thus, the resources of regional systems for
increasing life expectancy can be identified as:
(a) the supply and accessibility of healthcare
services (X1, X2, X3); (b) the standard of living
(X5, X6); and (c) lifestyle and self-preservation
behavior (X4, X7, X8).

The use of cause-specific mortality
indicators is justified by the fact that they
serve not as “explanations by the thing itself”
but as integral indicators of the effectiveness
of regional socio-economic systems in the
context of raising life expectancy (Ivanova
et al., 2024). This represents an important
diagnostic finding, confirming that regional
differences in life expectancy depend not
only on socio-economic and institutional
conditions but are also channeled through a
limited number of causes of excess mortality
that exert the greatest influence on overall
population mortality.

Given the heterogeneous nature of the
variables — where indicators X3 and X6 exert
a positive influence on the target variable
(resource provision), while the remaining
ones exert a negative influence (morbidity,
pollution) - an inversion procedure was
applied to the positive factors in order to
comply with the monotonicity axiom of DEA.
The choice of an output-oriented model
is justified by the fact that, for regions, the
priority task is to maximize life expectancy
for the existing level of socio-economic
development. The model was estimated under
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the assumption of variable returns to scale
(VRS) in order to take regional heterogeneity
into account.

As a result of the calculations, the following
metrics were obtained for each region and year:
efficiency scores, which make it possible to
identify the leaders on the efficiency frontier;
target values and slacks, which show the
deviation of the current level of life expectancy
from the efficient level; and lambda weights,
which define the reference group (benchmark
regions) for inefficient regions.

Within the DEA methodology, the Malmgquist
Productivity Index (MPI) was calculated to
assess productivity dynamics over time, with
decomposition into the efficiency change (EC)
component and the technical change (TC)
component (Fére et al., 1994).

The Malmquist index for a particular region
between periods t and t+1 is calculated using
the formula:

et DEHL(xt+1 yt+1y DE(xt+1 yt+1) DL(xtyt 1/2
MO = Dg(x’-’,yt) I:D£+1(xt+1,yt+1) X D£+1(x’-',yf)] ’ (2)
Efficiency Ehange (EC) TechnologicaTChange (TC)
where

DE(xt,y*) is the distance function (the
reciprocal of the efficiency score 6), calculated
relative to the technology of period t for
observations from period t;

DE(xt*1,yt*1) is the distance function
for observations from period t + 1, calculated
relative to the technology of period t (a mixed-
period measure).

Anindexvalueaboveoneindicatesproductivity
growth, while a value below one signals a decline.
In the context of this study, MPI productivity is
understood as the ability of a regional system to
deliver an increase in life expectancy. It consists of
the efficiency of using the available resources (EC),
described by variables X1-X8, and technological
progress (TC), which reflects the expansion of
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the system’s capabilities — for instance, through
the introduction of technological or managerial
innovations.

With the aim of producing an integral
assessment of each region’s dynamics, the
accumulated (geometric mean) values of the
MPI and its components were calculated over
the entire study period. Using the combination
of the EC and TC component values, a typology
of regions by source of life expectancy growth is
proposed. To analyze the temporal stability of
development trajectories, the number of years
each region fell into a given type during the
observed period was also assessed. This level
of detail made it possible to move from merely
registering changes in efficiency to assessing
the stability of regional policies: identifying
stable leaders provides a basis for replicating
best practices, while identifying volatile regions
grounds the need for a systematic analysis of
the causes of instability.

All computational procedures, including
the calculation of efficiency scores and the
Malmquist index, were implemented in the
statistical programming environment R, version
4.3.2. The packages Benchmarking (for DEA
models) and prodlim (for the Malmquist index)
were used. The application of these specialized
packages provided the necessary flexibility
when working with panel data and ensured the
reproducibility of the study’s findings.

At the same time, the present study has a
number of limitations that should be taken into
account when interpreting the results. First, an
assumption of a zero time lag was employed.
In the model, the current year’s resources were
matched with life expectancy for the same
period, which is justified by the nature of life
expectancy as an indicator that is sensitive
to current conditions. The use of single-year
variables is also consistent with the annual
cycle of budget planning and monitoring of
the effectiveness of regional programs and is
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widely applied in empirical DEA research on the
social sphere and healthcare, where the focus
is shifted to assessing the current technical
efficiency of resource use (Emrouznejad,
Yang, 2018; Kohl et al., 2019). Undoubtedly,
some of the input indicators (for instance,
healthcare indicators) may have a prolonged
effect; however, introducing arbitrary lags
without a theoretically grounded delay length
for each resource, and under the conditions of
the structural changes of recent years, could
introduce additional specification error and
reduce the sample size.

Second, the assessment of regional
efficiency was performed without taking
spatial dependence into account. The classic
DEA model identifies benchmarks based on
the structural similarity of parameters, not
geographic proximity, which makes it possible
to assess the internal efficiency of resource use.
Accounting for interregional influence requires
the calibration of a spatial weights matrix and
the application of specialized methods (Spatial
DEA), which lies beyond the scope of this study.

Third, the study relies on deterministic
efficiency estimates within the framework of the
classic DEA model, which assumes the absence
of a stochastic component in the formation of
the production possibility frontier. Thus, the
obtained efficiency scores are not accompanied
by confidence intervals. Bootstrapping, which
provides statistical inference in DEA, was
not applied owing to the study’s focus on
comparative typologization rather than on the
testing of statistical hypotheses. A systematic
analysis of the determinants of efficiency and
the profiling of clusters using external socio-
economic determinants (GRP, institutional
indicators, human capital) with the application
of econometric methods (spatial models,
Tobit regression) constitutes a self-contained
task, the solution of which is planned as a
continuation of the research.
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Results and discussion

The dynamics of life expectancy in
Russian regions over the period 2005-2023
were characterized by a lengthy stage of
growth, a subsequent structural shock, and
an accelerated post-crisis recovery (Fig. 1).
Over fourteen years, average life expectancy
rose from 64.4 years in 2005 to 72.4 in 2019,
reflecting a systemic improvement in socio-
economic conditions and the quality of life
of the population, including the enhanced
effectiveness of the healthcare system. In the
pandemic period of 2020-2021, however, the
average life expectancy fell dramatically to 69.3
years (a decline of 3.1 years) owing to excess
mortality, both directly from COVID-19 and
as a result of the overload on the healthcare
system during that period and the substantial
reduction in the accessibility of medical
services for the population. The following two
years, nonetheless, demonstrated the regions’
high resilience to this type of challenge:
thanks to compensatory mechanisms and the
normalization of the epidemiological situation,
the indicators returned to pre-crisis levels, and
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in 2023 the average life expectancy stood at
72.3 years.

Despite the nationwide trend toward rising
life expectancy, a significant differentiation
among Russian regions persists with respect to
this indicator, and it shows no signs of substantial
convergence throughout the entire period under
review. The interquartile range, which reflects the
variability of values within the core set of regions,
has remained stable within 5-7 years, while the
gap between the maximum and minimum values
reaches 10-13 years — something that is obviously
linked both to the socio-economic inequality of
the regions and to inequalities in the quality of
managing socio-demographic processes.

The DEA analysis showed that, on average
over the observed period, 29% of the regions
lay on the efficiency frontier; in the inefficient
regions, life expectancy was, on average, four
years lower - that is, with better resource
utilization, the inefficient regions could have
raised the population’s life expectancy by an
average of 6% (Fig. 2).

These indicators are unstable over time,
however. A gradual improvement was observed

Figure 1. Dynamics of life expectancy in Russian regions, 2005-2023

Calculated from: Regions of Russia. Socio-Economic Indicators. 2025.
Available at: https://rosstat.gov.ru/folder/210/document/13204 (accessed: January 29, 2026).
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Figure 2. Average efficiency scores of Russian regions in raising population life expectancy, 2005-2023,
based on DEA analysis

Calculated from: Regions of Russia. Socio-Economic Indicators. 2025.
Available at: https://rosstat.gov.ru/folder/210/document/13204 (accessed: January 29, 2026).

up to 2017, after which the trend reversed: the
share of efficient regions declined substantially,
and both the average and the maximum
deviation of life expectancy values from the
efficient level began to increase, indicating a
growing disparity in demographic processes
among Russian regions that began during the
pandemic and has continued in subsequent
years.

Throughout the entire period 2005-2023,
only six regions lay on the efficiency frontier
every year: the City of Moscow, the Moscow
Region, the Krasnodar Territory, the Republic
of Tatarstan, the Republic of Dagestan, and
the Republic of Ingushetia. Clearly, these are
four regions with the most favorable socio-
economic situation and a developed healthcare
system, as well as two regions where high life
expectancy stems from entrenched genetic and
socio-cultural specificities, which determines
their leading positions.

The least efficient regions over the period
under review were the Far Eastern regions (the
Jewish Autonomous Region, the Amur and
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Magadan regions, the Khabarovsk and Primorye
territories), where more efficient resource use
could have raised life expectancy by 8-10 years,
as well as a number of Siberian regions (the
Irkutsk Region, the Komi Republic, the Republic
of Buryatia, the Republic of Sakha (Yakutia), the
Krasnoyarsk Territory), where the effect could
have amounted to 7-8 years (Fig. 3).

The application of the DEA methodology
made it possible to identify ten benchmark
regions — the Vologda, Volgograd, Kaliningrad,
Vladimir, Kaluga, Leningrad, Voronezh, and
Kostroma regions, the Karachayevo-Circassian
Republic, and the Kamchatka Territory — that
form the efficiency frontier in the space of socio-
economic determinants of life expectancy and
can serve as benchmarks for other regions in
the task of effectively raising the population’s
life expectancy. A comparative analysis
showed that, when self-preservation practices
are comparable, belonging to the group of
benchmarks is associated with statistically
significantly lower values of healthcare
accessibility (Table). In this case, however, it is
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Figure 3. Deviation of life expectancy from the efficient level in Russian regions, average for 2005-2023**

Calculated from: Regions of Russia. Socio-Economic Indicators. 2025.
Available at: https://rosstat.gov.ru/folder/210/document/13204 (accessed: January 29, 2026).

Table. Ratio of the mean values of life expectancy determinants in the benchmark regions
and the other regions (differences are statistically significant at p < 0.05)

"Resource" indicator* Benchmark regions | Other regions| Deviation
Number of mid-level medical personnel, per 10,000 people X1 102.83 112.69 -9.86
Mortality from diseases of the circulatory system, per 100,000 X2 776.16 700.43 75.73
people
fSpendmg from the.b.udgets of territorial compulsory health X3 10951.45 19106.82 -8155.37
insurance funds, million rubles
Poverty rate, % X5 14.54 15.29 -0.75
Retail trade turnover per capita, rubles X6 135315.98 148588.56 -13272.58
Mortality from road traffic accidents, per 100,000 people X7 21.12 19.51 1.61
Mortality from external causes, per 100,000 people X8 138.61 152.94 -14.33
* For the indicator "Share of the working-age population,” the differences between the benchmark regions and the other
regions are not statistically significant.
*Calculated from: Regions of Russia. Socio-Economic Indicators. 2025. Available at: https://rosstat.gov.ru/folder/210/
document/13204 (accessed: January 29, 2026).

more appropriate to conclude that higher and
more efficient indicators of life expectancy and
health require a smaller volume of medical care,
which is what the statistical data reflect.

At the same time, the heterogeneity
identified among the benchmarks (the
coefficient of variation across factors ranged
from 15 to 45%) points to a multiplicity of
optimal configurations of socio-economic
factors for achieving high efficiency in
the healthcare system. For instance,
the Karachayevo-Circassian Republic is
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characterized by the optimal use of minimal
resources; the Leningrad Region achieves
high life-expectancy indicators thanks to a
higher standard of living, which compensates
for the relatively higher values of avoidable
mortality (from road traffic accidents and
external causes); the Kaliningrad and Kaluga
regions show average life expectancy with an
average level of resources; and the Kamchatka
Territory demonstrates that, even with low life
expectancy, a region can be efficient relative to
its own capacity to shape it.
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It should be noted separately that the
leading regions in terms of DEA efficiency do
not belong to the group of benchmark regions.
From the standpoint of the DEA methodology,
this result indicates that efficiency is not
identical to being a benchmark. A region can
be efficient without, however, serving as a
useful reference point for others, because
of incomparable scale (the City of Moscow),
specific contextual features (the republics of
the North Caucasus), or a unique combination
of factors (the Republic of Tatarstan, the
Krasnodar Territory). The ten benchmark
regions listed above thus represent an
“attainable ideal” - that is, they use effective
practices that can be adapted and introduced
in other regions — whereas the formal leaders
with an efficiency score of 1 may represent an
“unattainable ideal”, useful for understanding
the limits of what is possible but not for
practical emulation. The lack of overlap
between these two groups indicates that the
most efficient regions achieve their results
through unique, non-replicable mechanisms,
while the regions that serve as practical
benchmarks demonstrate efficiency through
the optimization of available resources under

1,0000

conditions that are relevant for the majority of
the subjects of the Russian Federation.

In addition to the static analysis, the
dynamics of the efficiency of raising life
expectancy in the regions of the Russian
Federation over the period 2005-2023 were
analyzed using the Malmquist index (MPI) and
itsdecompositionintotheefficiency change (EC)
and technical change (TC) components. This
analysis revealed a stable positive trajectory in
life expectancy improvement, while substantial
regional differentiation persists.

The cumulated Malmquist index across
the entire set of regions stood at 1.0784,
which attests to a cumulated productivity
growth® of the regional systems in raising the
population’s life expectancy of 7.84% relative
to 2005, with the “catch-up” effect serving as
the main source of this growth: the efficiency
change component (EC = 1.0417) made a larger
contribution to the overall dynamics than did
technical change (TC = 1.0352), indicating that
processes of optimizing the use of available
socio-economic resources have predominated
over the expansion of the technological frontier
of the possibilities for raising the population’s
life expectancy (Fig. 4).

1,0784

1,0417

1,0352

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

==@==\|_Cumulative

EC_Cumulative

TC_Cumulative

Figure 4. Dynamics of the cumulated Malmquist index and its components for Russian regions,
2005-2023 (2005 =1)

Calculated from: Regions of Russia. Socio-Economic Indicators. 2025.
Available at: https://rosstat.gov.ru/folder/210/document/13204 (accessed: January 29, 2026).

3 It should be recalled that, in the present study, MPI productivity is understood as the ability of a regional system

to deliver an increase in life expectancy.
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It is evident that the Malmquist index
showed a tendency to decline during the
pandemic period, which corresponds to the
fall in life expectancy at that time. It should be
noted, however, that the recovery-driven rise in
the population’s life expectancy in 2022-2023
was not supported by an improvement in the
performance oftheregional systems—theannual
values of the MPI,EC, and TC have all been below
one since 2020, pointing to a deterioration
both in the efficiency of the regional systems
themselves and in the contraction of the
technological and institutional opportunities
for raising life expectancy. Yet the ability of the
majority of regions to preserve the cumulated
positive effect over the entire observation
period testifies to the existence of adaptive
capacity and institutional resilience.

A structural analysis of the distribution of
Russian regions across the quadrants of the
matrix formed by efficiency change (EC) and
technical change (TC) shows that all regions are
characterized by technological growth — that is,
at the national level, an improvement is observed
intheinstitutional and infrastructural conditions
that support higher life expectancy (TC > 1).
At the same time, four qualitatively distinct
trajectories for raising the population’s life
expectancy can be identified, each characterized
by a unique combination of managerial and
infrastructural determinants (Fig. 5).

Growth driven by efficiency
Growth driven by technology
Growth with declining efficiency 5
Decline amid technological growth 8

0 5

27
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The first group - “growth driven by
efficiency” — encompasses 39 regions (49.4%
of the sample) and represents a model of
balanced development in which the improved
utilization of existing resources serves as the
dominant factor in raising life expectancy.
These regions are characterized by the
efficiency component exceeding the technical
change component (EC > TC) while both
indicators are positive, which attests to the
priority given to organizational innovations
in healthcare management, improvements in
the quality of life, and the formation of stable
patterns of self-preservation behavior. The
mean value of the Malmquist index in this
group is 1.122, indicating the highest rates
of productivity growth among regional socio-
economic systems in converting the resources
they use into increases in the population’s
life expectancy. The regions in this category
demonstrate that, even with a relatively
lower standard of living and high avoidable
mortality, it is possible to achieve meaningful
demographic results through high-quality
management and the introduction of effective
organizational practices, making their
experience a priority for replication.

The second group - “growth driven by
technology” - includes 27 regions (34.2%)
and reflects a development model in which
the main contribution to the dynamics of life

39 MPI = 1,122 | EC=1,084 | TC = 1,035
MPI = 1,046 | EC=1,011 | TC = 1,035
MPI = 1,017 | EC =0,982 | TC = 1,035

MPI = 0,978 | EC =0,945 | TC = 1,035

10 15 20 25 30 35 40 45

Figure 5. Distribution of regions by type of life-expectancy efficiency dynamics
in Russian regions, 2005-2023

Calculated from: Regions of Russia. Socio-Economic Indicators. 2025.
Available at: https://rosstat.gov.ru/folder/210/document/13204 (accessed: January 29, 2026).
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expectancy comes from the technical change
component, which exceeds the catch-up effect
(TC > EC). The efficiency of resource use
remains at a stable level (EC > 1) but does not
serve as a driver of growth. The mean value
of the Malmquist index in this group is 1.046,
which is somewhat below the indicators of
the first category and points to the existence
of reserves for improving the returns from
the healthcare system and further raising the
standard of living through the improvement of
management processes.

The third group characterized by
productivity growth with declining efficiency
is represented by five regions (6.3%) and
reflects a situation in which the development
of infrastructural and institutional capacity
does not compensate for the deterioration
in the quality of resource use. Formally, the
Malmquist index in this group remains above
one(themeanvalueis 1.017),butthisisachieved
exclusively through the positive contribution
of the technical change component, whereas
efficiency exhibits negative dynamics (EC < 1).
Such a trajectory signals imbalances in the
management system: possible causes include
a decline in the accessibility of medical
services for certain population groups, the
insufficient development of prevention
programs, or staffing imbalances in the
healthcare system. The key risk of this model
lies in its unsustainability: when the potential
for infrastructural growth is exhausted, life
expectancy may begin to decline, since the
organizational foundation of the regional
system does not ensure the conversion of
resources into demographic outcomes.

The fourth and most problematic group -
“decline amid technological growth”
encompasses eight regions (10.1%) and
reflects a critical situation in which the
negative dynamics of resource-use efficiency
completely offset the positive effect of
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infrastructural development. The mean
Malmquist index in this category is 0.978,
which points to a cumulative decline in the
productivity of the regional socio-economic
systems in this group in the sphere of raising
life expectancy relative to the base period.
These territories are characterized by systemic
management problems: the inefficient use
of healthcare-system resources against a
background of an average standard of living
and a high prevalence of self-preservation
behavior. Despite the formal presence of
technological progress (TC > 1), its potential is
not realized owing to organizational barriers,
which leads to the stagnation or decline of life
expectancy.

Asupplementary analysis of the stability of
regional trajectories, based on an assessment
of the frequency with which regions fell into
the favorable quadrants of the EC/TC matrix
(the first and second groups) throughout the
entire observation period, reveals substantial
heterogeneity not only in the levels but
also in the stability of the results achieved.
Only 39.2% of the regions exhibit a stable
positive dynamic, with an average frequency
of falling into the full-growth quadrant
exceeding 55%, whereas the overwhelming
majority of subjects (60.8%) are characterized
by volatile trajectories, in which periods
of improved efficiency and technological
progress alternate with phases of regression,
which reduces the average stability to 40.1%.
The instability of managerial decisions, or
dependence on conjunctural factors, thus
creates additional risks and reduces the
predictability of demographic outcomes.
At the same time, the regions that are
leaders in terms of stability (the Kirov and
Kostroma regions, the Krasnodar Territory,
and the republics of Tatarstan and Dagestan)
demonstrate that long-term growth in
life expectancy is secured not by one-off
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achievements but by the ability of a regional
system to maintain a balanced dynamic of
the efficiency and technological development
components over a long period.

Conclusion

The study of the efficiency of raising life
expectancy in the regions of the Russian
Federation over the period 2005-2023,
conducted on the basis of the DEA methodology
and the Malmquist index, has yielded
comprehensive findings of both theoretical
and practical significance for regional policy in
the sphere of increasing the population’s life
expectancy.

Summarizing the results of the study,
it can be stated that the DEA methodology
makes it possible to assess the efficiency
of regional socio-economic
raising the population’s

systems in
life expectancy
using non-parametric methods, treating
the regions themselves as production units
that transform resources into demographic
outcomes, and taking into account both the
limited nature of the resources themselves
and the high interregional differentiation
of the socio-economic characteristics of
Russia’s regions. This method enables work
with multiple inputs and outputs without a
priori assumptions about the functional form
of the production function, the construction
of relative efficiency on the basis of an
empirical production possibility frontier,
the identification of leading regions and
regions requiring improvement, and the
decomposition of the sources of inefficiency.

A statistical analysis of various indicators
of the socio-economic development of
Russian regions for 2005-2023 made it
possible to select eight of them as input
variables for the DEA analysis. These reflect
the accessibility of healthcare services, the
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standard of living, and the population’s
lifestyle and self-preservation behavior as
the resources for raising life expectancy. The
efficiency assessment carried out on this basis
shows that the dynamics of life expectancy
in Russian regions are highly sensitive to
external shocks, while at the same time being
compensated for by the substantial adaptive
capacity of the regional systems.

The DEA analysis of regional efficiency
in raising the population’s life expectancy
revealed considerable heterogeneity among
the efficient regions. Moreover, the formal
leader regions with an efficiency score of 1
do not appear on the list of the most sought-
after benchmark regions, which testifies to the
difference between efficiency as such and the
ability to replicate best practices.

Theanalysis oftemporal dynamics showed
a stable positive trend toward improved
performance of the regional socio-economic
systems in raising life expectancy. The main
source of this growth was the “catch-up”
effect, which outweighed the contribution
of technological progress, indicating that
processes of optimizing the use of available
resources have predominated over the
expansion of the technological frontier. The
proposed typology of regions by type of life-
expectancy dynamics shows that long-term
growth in life expectancy is determined not
so much by the absolute volume of resource
provision as by the quality of governance and
the balance between the efficiency of the
use of available resources and technological
development (both infrastructural and
institutional). The most sustainable results
are demonstrated by regions that combine
both components, whereas imbalances in
their dynamics create risks for achieving
the target indicators of demographic
development, a fact that confirms the
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persistent asymmetry in the distribution of
demographic outcomes and the disparities
in the resources available across Russian
regions.

Thus, the scientific novelty of the study
lies in the adaptation of a non-parametric
approach (DEA and the Malmquist index) to
the assessment of the relative efficiency of
Russianregions in attaining life expectancy as
a key indicator of demographic development.

resource and management components
of the productivity dynamics over the
period 2005-2023, offering a reproducible
benchmarking methodology and an empirical
basis for the transition from unified federal
programs to targeted strategies for socio-
economic development and a differentiated
demographic policy. This will make it possible
to ensure sustainable progress in raising the

population’s life expectancy across the entire

The work quantitatively separates the  territory of the country.
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Makaposa M.H.

OLLEHKA OTHOCUTE/IbHOW 3 ®EKTUBHOCTU
NMOBbILLWEHUNA NPOAO/DKUTENBHOCTU XXU3HW HACEJIEHNA
B POCCUINCKUNX PETIOHAX: HEMAPAMETPUYECKWIA NOAXO0A,

Oxudaemass npooosIHUMENbHOCMb HU3HU @blcmynaem KIH4esslM UHOUKAMOpoM Kauecmea
20cy0apcmeeHH020 ynpasieHust U O0OHOBPEMEHHO OO0HOU u3 yenelli HAYyuoHanIbHO20 pa3eu-
mus. B ycnosusix 0zpaHuueHHulx OHOHEMHbIX pPecypcos U CYulecmeeHHol meppumopuaibHoll
Jugpgeperyuayuu  cOYUATLHO-IKOHOMUUECKO20 pA38UMUSL  POCCULICKUX Pe2UOHO08 Kpumuue-
CKU 8a}HOL cmaHosumcs oyeHka 3poekmusHocmu mpauchopmayuu J0OCMYNHvIX peauo-
HAJIbHBIX Pecypcos 8 nosbluleHue npodoaxcumensHocmu #udHu. IandemutiHsiii xkpuduc 2020-
2021 2ze. akmyanuduposan HeoOX00UMOCMb BblISIBNEHUSL ycmoliuugsix Modeneli NnosbllleHUs]
oxcudaemoti nPoJONHUMENBHOCMU HUSHU HACENIeHUs 8 Pe2UOHax, 0eMOHCMPUPYOUWUX HAUTYY-
wue npakmuxu ynpasneHust 8 YC108UsIX 8HeWHUX wokos. Takum o6paszom, yenv uUcciedo8aHus
— nposecmu OueHKY omHocumenwvHoli agppekmusHocmu 79 pezuoHos Poccutickoii @edepayuu
8 docmuxceHUU 8bICOKOU oxcudaemoti npodonxumensHocmu MusHu 3a nepuod 2005-2023 ee.,
muno02u3upo8ams ux no OUHaMmuKe npou3eooumenbHOCMuU U 8bis18UMb KaKUesble mpaekmopuu
usmeneHuti. Memodom DEA (Data Envelopment Analysis) paccuumast ko3¢ duuyueHmst 0mHo-
cumesbHoU 3¢ekmusHocmu pezuoHos8; 3amem ¢ NOMOWbI0 uHoekca Maimkeucma npoaHanu3su-
posaHa epemeHHas QUHAMUKA C deKoMno3uyuell Ha KOMNOHeHm u3MeHeHus 3¢gpexmusHocmu u
mexHoJ102u1eck020 npozpecca. Beiseneno, umo ons 83,5% pezuoHos xapakmepHo 00HOBpeMEHHOE
yayuwieHue agppekmusHocmu u mexHono2uil, 00Hako 16,5% pezuoHoe nokasaiu cHuxeHue 3¢ gex-
MUBHOCMU NPU MeXHOI02U4eCKOM npozpecce. YCmaHos1eHo, Umo 00J120CPOUHbLU pocm oxcudaemoti
NPOOJOIHCUMENILHOCMU HCU3HU 00YC10871EH HE MObKO 005eMOM pecypcos, HO U Kauecmeom ynpasJie-
HUS, COANAHCUPOBAHHOCMbIO MeOY 3P PekmusHOCMbio UCNO0b308aAHUSL deMEePMUHAHM U MEXHOJI0-
2uuecKuM passumuem, umo onpedeisiem Heobxodumocms duggeperyuposarHoti demozpaguueckoti
noaumuKu onst obecneyeHus: yCmouiuugo20 nossluleHUs NPOOOJIHUMETbHOCMU HU3HU HACENeHUsl Ha
gceti meppumopuu CmpaHal.

IIpodomxcumensHocms  u3Hu, dea-aHanus, 3pgexmusHocmy, pezuoH, uHoekc Manmkeucma,
PE2UOHANBHAS NOJIUMUKA, MUNOJI02USI PE2UOHOB.
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The Vologda Research Center of the Russian
Academy of Sciences continues to acquaint
its readers with materials on the state of and
trends in the development of the economy of
the Northwestern Federal District (NWFD)
against the backdrop of nationwide dynamics.
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The global context is characterized by a
steady slowdown in the largest economies
in the first quarter of 2026 (Tab. 1). Negative
factors affecting the global economy included
the U.S. and Israeli military operation against
Iran, which caused logistical disruptions in the

Table 1. Global economic trends, % change from previous year

Indicator 2023 2024 2025 Q12026 2026 2027
World 2.8 2.8 2.7 n/a 3.1 3.2
Advanced economies 1.6 1.7 1.7 n/a 1.8 1.7
* United States 2.9 2.8 2.1 2.0 2.3 2.1
» Euroarea 0.5 0.9 1.4 0.1 1.1 1.2
* Japan 0.7 -0.2 1.3 0.5 0.7 0.6
Emerging market and developing economies 4.4 43 4.2 n/a 3.9 4.2
East Asia and Pacific 5.2 5 4.8 n/a 49 4.8
o China 5.4 5 4.9 13 4.4 4.0
Europe and Central Asia 3.6 3.6 24 n/a 2.0 2.1
* Russia 4.1* 4.9* 1.0* -0.2* 1.1 1.1
Latin America and the Caribbean 24 24 2.2 n/a 23 2.7
Middle East and North Africa 2.1 2.6 3.1 n/a 1.9 4.6
South Asia 8 6.3 7.1 n/a 6.2 6.5
* India 9.2 6.5 7.2 1.8 6.5 6.5
Sub-Saharan Africa 3 3.7 4 n/a 43 4.4
*Rosstat data.
Source: Global Economic Prospects, April 2026. Washington: World Bank. 180 p. DOI: 10.1596/978-1-4648-2267-4.
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Strait of Hormuz, volatility on the global energy
market,and high demand on the precious metals
market. The risks of "stagflation” persist for the
developed economies against the backdrop of
pressure stemming from their dependence on
energy resources. The developing economies
are also slowing down.

Forecasts for global economic development
are mixed. The World Bank's April report
revised the growth rates of the Ilargest
economies in 2026—-2027 upward. According to
UNCTAD estimates, however, GDP growth will,
on the contrary, slow down in many developed
and developing countries in 2026 amid weak

According to the Russian Ministry of

Economic Development, the Russian economy
posted a decline in GDP of 0.3% in the first
quarter of 20262, following a 1.4% increase in
the first quarter of 2025 (Fig. 1).
@ Changes in the Business Confidence Index
reflect the worsening expectations of the
country's enterprises. In April 2026, the index
for mining and manufacturing fell to -4.4 and
-3.2, respectively (compared with 0.1 and 1.8
a year earlier; Fig. 2). In the services sector,
the indicator stood at -5 in the first quarter
of 2026, against —2 a year earlier, while in
construction it dropped by 3 percentage
points, hitting the lowest level among the
sectors listed (-11).

domestic demand, high uncertainty, and
geopolitical risks!.
& & & & & &
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1. Gross output

Output of goods and services in basic
economic activities across the NWFD as a
whole increased by 0.8% (it is noteworthy
that a tendency toward the preservation of
the direction of this indicator's dynamics has
emerged across the country's federal districts;
Fig. 3). A number of the district's regions
substantially increased their output; the
leaders were the Kaliningrad Region and the
Pskov Region (up 11.0 and 7.2%, respectively).
At the same time, half of the regions in the
NWFD posted a decline in the output of goods
and services (ranging from 1.3 to 7.2%).
@ Industrial output in the NWFD and
in the country as a whole accelerated
somewhat in its positive production dynamics,
posting increases in output of 0.9 and 0.3%,
respectively (compared with 0.5 and 0.1%,
respectively, a year earlier; Tab. 2). Several
regions of the district recorded a substantial
increase in the output of this sector, most

Far Eastern FD 3,2 (+4,4)
Central FD 2,1 (+4,7)
Northwestern FD 0,8 (+1,8)
Volga FD 1 05(+1.8)
Ural FD 0,7 (-1,5)
North Caucasus FD 07 (-17) 1
SiberanFD 1,6 (-0,9) ™
Southern FD  -5,7 (-3,9)

Monitoring of changes: main trends |

notably the Kaliningrad Region and the Pskov
Region (up 19.2 and 17.2%, respectively).
At the same time, industrial output declined in
half of the NWFD regions, with the Republic of
Karelia, the Arkhangelsk Region, and the Komi
Republic posting declines of 6.5, 5.6, and 4.3%,
respectively.

@ Manufacturing output in the NWFD
increased by 0.9%, even as the sector’s
output declined by 0.7% across the Russian
Federation as a whole. This growth was
driven by positive dynamics in a number
of the district’s regions, the largest
contributions coming from the Pskov Region,
the Kaliningrad Region, and the City of Saint
Petersburg, where manufacturing output
rose by 18.3, 17.4, and 4.7%, respectively.
In several of the district’s subjects, however,
the sector’s output declined, most notably
in the Republic of Karelia, the Arkhangelsk
Region, and the Leningrad Region (by 11.7, 7.7,
and 5.6%, respectively).

Kaliningrad Region == 11,0 (+4,0)
Pskov Region 7,2 (+6,4)
Saint Petersburg P 3,5(+3,5)
Novgorod Region P24 (+51)
Murmansk Region 1 0,8(-13,6)
Nenets Autonomous Area -1,3(-16,4) |
Komi Republic -3,6 (-1,8) &
Vologda Region -4,3 (+3,8) &
Leningrad Region -5,5(+4,7) =
Republic of Karelia -6,0 (-0,6) ™
Arkhangelsk Region -7,2 (-3,2)

Figure 3. Growth in output of goods and services in basic economic activities*,
January-March 2026 vs. January-March 2025,
by federal district and NWFD Regions, %

* Basic economic activities include: crop production, animal husbandry, hunting, and related service activities; mining and
quarrying; manufacturing; electricity, gas, steam, and air conditioning supply; water supply; sewerage, waste management,
and remediation activities; construction; wholesale trade (except of motor vehicles and motorcycles); retail trade (except of

motor vehicles and motorcycles); transportation.

Note: figures in parentheses indicate the change in the indicator for January-March 2025 relative to January-March 2024, in %.
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Table 2. Industrial production trends,
% change from corresponding period
of previous year

Territory 3 months | 3 months | 3 months R*
2024 2025 2026
Industry overall
Russian Federation 106.2 100.1 100.3
Northwestern Federal District 109.0 | 100.5 | 1009 | 4
Kaliningrad Region 1063 | 1004 | 119.2
Pskov Region 117.7 | 104.2 172 | 3
Novgorod Region 109.1 106.1 104.1 | 25
City of Saint Petershurg 116.2 | 107.2 | 103.6 | 28
Nenets Autonomous Area 97.9 89.3 102.5 | 32
Murmansk Region 103.5 90.9 983 | 53
Vologda Region 1085 | 101.8 973 | 56
Leningrad Region 109.2 99.9 9.3 | 58
Komi Republic 103.4 96.1 95.7 | 61
Arkhangelsk Region 110.3 94.5 944 | 67
Republic of Karelia 100.2 95.9 B35 | 72
Manufacturing
Russian Federation 110.2 | 103.9 99.3 -
Northwestern Federal District 112 | 1037 | 1009 | 4
Pskov Region 113.9 107.7 118.3 5
Kaliningrad Region 107.3 | 1004 | 1174 | 7
City of Saint Petersburg 174 | 1102 | 1047 | 24
Novgorod Region 109.3 | 1066 | 104.6 | 26
Murmansk Region 102.1 85.7 976 | 49
Vologda Region 109.7 | 101.8 972 | 51
Komi Republic 106.3 | 100.4 95.0 | 57
Leningrad Region 106.5 | 100.4 944 | 58
Arkhangelsk Region 110.2 96.3 923 | 68
Republic of Karelia 102.0 90.1 883 | 76
Mining

Russian Federation 100.9 95.8 100.8 -
Northwestern Federal District 101.4 92.9 99.8 4
Kaliningrad Region 100.5 87.9 251.9
Novgorod Region 87.9 80.5 1089 | 18
Nenets Autonomous Area 97.8 88.8 103.0 | 27
Republic of Karelia 96.5 102.6 | 1020 | 30
Arkhangelsk Region 118.2 82.4 100.0 | 34
City of Saint Petershurg 1711 87.1 97.6 | 40
Leningrad Region 87.7 99.4 97.2 41
Murmansk Region 105.9 97.5 9.5 | 43
Komi Republic 102.9 95.0 95.7 | 49
Vologda Region 94.7 105.9 9.2 | 61
Pskov Region 91.7 106.0 87.9 65
Nenets Autonomous Area 89.5 168.6 594 | 84
* Here and throughout, R denotes the rank of the respective region
among the federal subjects (and for the NWFD, among the federal
districts) based on the indicator's performance in January-March
2026, unless otherwise specified. Rankings exclude statistical data for
the Donetsk People's Republic (DPR), Lugansk People's Republic (LPR),
Zaporozhye Region, and Kherson Region.
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@ Mining in the NWFD continued to contract
(by 0.2%, compared with a decline of 7.1%
a year earlier). Nationwide, a resumption
of positive dynamics was registered: the
sector’s output rose by 0.8%, after a decline
of 4.2% a year earlier. A decrease in mining
and quarrying output was recorded in the
majority of the district’s subjects, with the
Nenets Autonomous Area and the Pskov
Region posting declines of 40.6 and 12.1%,
respectively. At the same time, the sector’s
output in the Kaliningrad Region grew by a
factor of 2.5 (the best result in the country),
and in the Novgorod Region it rose by 8.9%.

The lack of data on oil and gas extraction®
complicates the understanding of the sector’s
situation; judging by the composite extraction
index, however, it can be assumed that their
output increased, since oil and gas account for
roughly 60% of the NWFD’s total extraction,
while coal and metal ore extraction fell by 30.9
and 6.8%, respectively (Fig. 4).

The sectoral dynamics of manufacturing
output in the NWFD remain extremely
uneven.

@ Manufacturing  industries  producing
intermediate goods in the NWFD reduced
their output. Production of coke and refined
petroleum products fell by 8.5%, while chemical
products and fabricated metal products declined
by 5.0 and 4.0%, respectively. At the same time,
output in the wood-processing industry rose by
78.2%.

@ The majority of manufacturing industries
geared toward final consumer demand in
the NWFD posted growth. Output of finished
metal products rose substantially — by 37.0% —
along with rubber and plastic products (up
28.7%), other finished goods (up 24.0%), and
pharmaceuticals and medicinal materials
(up 16.6%). At the same time, production
contracted markedly in textiles and furniture

5 Rosstat stops publishing data on oil extraction.
Available at: https://www.rbc.ru/economics/26/04/2023/
64492a769a794789b8b0feec (accessed: 20.05.2026).
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MINING
Mining of metal ores
Coal mining

MANUFACTURING

Wood processing and manufacture of wood products
Manufacture of fabricated metal products

Manufacture of rubber and plastic products
Manufacture of other finished goods

Manufacture of pharmaceuticals and medicinal materials
Manufacture of motor vehicles, trailers and semi-trailers
Repair and installation of machinery and equipment
Manufacture of paper and paper products

Manufacture of machinery and equipment

Manufacture of food products

Manufacture of electrical equipment

Metallurgical production (Manufacture of basic metals)
Manufacture of chemical products

Manufacture of computers, electronic and optical products
Manufacture of tobacco products

Manufacture of wearing apparel

Manufacture of beverages

Manufacture of other non-metallic mineral products
Manufacture of coke and refined petroleum products
Manufacture of leather and leather products
Manufacture of furniture

Manufacture of textiles

Printing activities

Manufacture of transport vehicles and equipment

ELECTRICITY, GAS AND STEAM SUPPLY

WATER SUPPLY; SEWERAGE, WASTE COLLECTION AND DISPOSAL

Monitoring of changes: main trends

-0,2(-7,1)
-6,8 (+4,7)
-30,9 (+3,8)

-45(-3,2)
-5,0 (-0,4)
- 5,4 (+33,3)
- 5,4 (+0,6)
-6,1 (+11,4)
-6,2 (+11,4)
-8,1(-2,1)
-85 (+15,2)

-15,0 (+46,9)

-16,6 (-4,2)

-18,7 (-1,0)

-29,2 (+19,9)
-60,0 (+5,8)

-3,0(-3,0)

0,9 (+3,7)
78,2 (+3,3)
37,0 (+0,2)
28,7 (+11,4)
24,0 (+33,9)
16,6 (-2,5)
14,3 (-8,4)
8,5 (+6,2)
4,3 (-1,4)
4,0 (+14,5)
2,3 (+1,0)
0,6 (-0,2)

3,1(-3,0)

Figure 4. Growth in industrial output in the NWFD, January-March 2026,
% change from January-March 2025

Note: figures in parentheses indicate the change in the indicator for January-March 2025 relative to January-March 2024, in %.

(by 18.7 and 16.6%, respectively), leather
and leather products (by 15.0%, following
a 46.9% increase the previous year), and
beverages and wearing apparel (by 6.2 and
6.1%, respectively).

Q@ In a number of manufacturing industries
serving investment demand in the NWFD,
the positive dynamics gave way to declining
output: production of transport vehicles and
equipment fell by 60.0%, and that of computers,
electronic, and optical products by 5.4% (a year
earlier, increases of 5.8 and 33.3%, respectively,
had been posted). The output of non-metallic
mineral products contracted by 8.1%. At the
same time, the production of motor vehicles,

trailers, and semi-trailers, as well as of
machinery and equipment, increased (by 14.3
and 4.0%, respectively).

The Weld Expert plant has opened in the
Khrabrovo Industrial Park near Kaliningrad.
The enterprise produces robotic welding
systems for machine building, metallurgy, the
oil and gas sector, and research organizations.
Of the 250 million rubles invested in the
enterprise, about 90 million rubles represents
state support channeled through various
instruments — the Industrial Development
Fund of the Kaliningrad Region and the
regional “My Business” center”.

4 Alexey Besprozvannykh opens production of robotic welding systems. Available at: https://gov39.ru/press/402895/

(accessed: 18.05.2026).
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Trends in industrial and agricultural production, 2024-2027, % of 2018 level
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The EFER firefighting robot and barrel
technology plant in Petrozavodsk has
completed the construction of a new building.
The entire process from idea to implementation
is now concentrated on a single site, and the
total floor area will increase by more than
2,000 square meters’.

@ Agriculture in a number of the NWFD’s
subjects increased its output against the
backdrop of a 0.2% nationwide increase (Tab. 3).
In the Pskov Region, agricultural output rose
by 14.1%, while in the Vologda and Leningrad
regions it grew by 5.6 and 5.4%, respectively.
At the same time, the Novgorod and Murmansk
regions recorded declines in the sector’s output
of 3.7 and 3.3%, respectively.
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Table 3. Agricultural production trends,
% change from corresponding period
of previous year
Teritor 3months | 3 months | 3 months R
y 2024 | 205 | 2026
Russian Federation 101.9 101.7 100.2
Northwestern Federal District| 104.1 105.2
Pskov Region 121.9 141 1141
Vologda Region 97.9 105.4 105.6
Leningrad Region 100.7 101.5 105.4
Republic of Karelia 96.9 94.3 100.7
Novgorod Region 87.4 113.9 96.7
Murmansk Region 1124 79.3 96.3
Komi Republic 97.4 107.7
Nenets Autonomous Area 107.4 96.5
Arkhangelsk Region 105.0 103.7
Kaliningrad Region 106.0 97.1

5 A new building of the EFER Firefighting Robotics Engineering Center opens in Petrozavodsk. Available at:
https://tv-karelia.ru/v-petrozavodske-otkrylsya-novyj-korpus-inzhenernogo-czentra-pozharnoj-robototehniki-efer/

(accessed: 18.05.2026).
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The labor market situation was character-
ized by a deceleration of changes.

The unemployment rate in the NWFD
remained at the January-March 2025
level (2.0%; nationwide, a decline of 0.1
percentage points was registered, to 2.2%;
Tab. 4). The value of the indicator fell in half
of the district’s subjects, reaching 0.7% in the
Novgorod Region — the best result in the country.
At the same time, unemployment remained
unchanged in the City of Saint Petersburg, the
Leningrad Region, and the Arkhangelsk Region,
while in the Vologda Region and the Murmansk
Region it began to rise again.

Table 4. Labor market trends,
% change from corresponding period
of previous year

Territory 3 months | 3 months | 3 months R
2024 2025 2026
Unemployment rate, % of labor force
Russian Federation 2.8 2.3 2.2
Northwestern Federal District 24 2.0 2.0 4
Novgorod Region 1.7 1.2 0.7 1
City of Saint Petershurg 1.5 1.5 1.5 20
Pskov Region 24 2.2 1.5 21
Kaliningrad Region 2.8 2.2 1.8 38
Vologda Region 3.0 1.6 2.1 53
Arkhangelsk Region 4.2 24 24 62
Murmansk Region 2.6 2.3 2.5 63
Leningrad Region 2.8 2.8 2.8 68
Republic of Karelia 47 3.2 3.0 72
Komi Republic 49 4.2 3.1 73
Nenets Autonomous Area 6.0 3.8 3.5 76
Employer demand for workers
Russian Federation 1184 | 107.5 96.9
Northwestern Federal District | 1158 | 108.7
Leningrad Region 126.1 1205 | 1817
Murmansk Region 105.5 90.0 162.1
Novgorod Region 129.0 | 1114 | 1277
Vologda Region 130.0 | 1136 87.3
Kaliningrad Region 115.8 107.1 84.7
Komi Republic 1155 | 100.2 78.4
Arkhangelsk Region 122.1 97.1 774
Nenets Autonomous Area 103.9 114.4 70.3
City of Saint Petershurg 1127 | 1101 69.0
Republic of Karelia 115.6 95.9
Pskov Region 115.6 | 119.0
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The Russian labor market is going through an
atypical period: it is no longer a "candidate's
market" or an "employer's market'. It has
entered a new phase — a wait-and-see market,
in which both sides have adopted a holding
pattern. Companies are postponing decisions
to expand their teams, while job seekers
are deferring active search. As a result, the
market is effectively "frozen". Vacancies exist,
candidates exist, but the pace of hiring is
slowing®.

@ The volume of job vacancies reported by
employers to public employment services
declined in the majority of the NWFD’s subjects,
asitdid across the Russian Federation as a whole.
In particular, the City of Saint Petersburg and
the country posted a comparable deterioration
in the dynamic (a decline of 15.5 and 15.6%,
respectively). The reduction in the number of
registered vacancies was also substantial in the
Novgorod Region and the Arkhangelsk Region
(by 40.6 and 30.5%, respectively). In three of
the district’s regions, the reported employer
demand for workers increased; the leader among
them was the Leningrad Region, where the
81.7% increase was driven partly by employers
adjusting their vacancies as part of the quota
campaign and partly by the implementation of
large-scale investment projects in the real sector
of the economy’.

2. Income generation

The slowdown in household income growth
occurred against a backdrop of a substantial
decline in entrepreneurial and budget revenues.
@ Real disposable personal income in the
Russian Federation rose by 2.6% (Tab. 5). A year
earlier, an increase in this indicator had also been
registered (by 7.1%).

¢ A new phase of the labor market has begun in
Russia. Available at: https://www.gazeta.ru/social/
news/2026/03/24/28118071.shtml (accessed: 18.05.2026).

7 Arecord 112,000 job vacancies open in Leningrad
Region. Available at: https://spbdnevnik.ru/news/2026-
01-21/v-lenoblasti-otkryto-rekordnye-112-tysyach-
vakansiy (accessed: 13.05.2026).
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Table 5. Trends in household, entrepreneurial,
and government income generation, % change
from corresponding period of previous year

3 3 |3 months
Territory months | months | 2026 | R
2024 | 2025
Real disposable personal income
Russian Federation 106.3 | 107.1 | 102.6
Northwestern Federal District 11.7 | 1057 -
Republic of Karelia 109.1 | 103.2
Komi Republic 103.2 | 1034
Nenets Autonomous Area 112.0 | 108.0
Arkhangelsk Region 107.4 | 1015 - -
Vologda Region 106.7 | 1014 - -
Kaliningrad Region 1104 | 102.7 - -
Leningrad Region 119.0 | 110.2 - -
Murmansk Region 102.7 | 1015 - -
Novgorod Region 112.0 | 104.7 - -
Pskov Region 115.6 | 105.8 - -
City of Saint Petershurg 113.4 | 106.9 - -
2 2 |2months
Territory months | months | 2026 | R*
2024 | 2025
Balanced financial result of organizations
Russian Federation 754 | 1071 60.1 -
Northwestern Federal District 73.1 107.0 53.4 5
Kaliningrad Region - 37.2 295.6
Novgorod Region 373 7.8 111.7 | 16
Leningrad Region 79.7 85.5 9.8 | 23
Pskov Region 2483 99.0 703 | 32
City of Saint Petershurg 1047 | 1324 | 416 | 52
Arkhangelsk Region 2054 | 86.2 324 | 62
Komi Republic 20.0 162.3 125 | 74
Vologda Region 7.1 74.1 6.3 75
Nenets Autonomous Area 0.5 146.5 - 77
Republic of Karelia 5.5 64.5 - 78
Murmansk Region 63.4 - - 82
Consolidated budget revenues (including territorial state
extra-budgetary funds)
Russian Federation 183.1 89.6 80.9 -
Northwestern Federal District 2248 | 845 76.2 -
Pskov Region 133.2 85.1 96.3 -
Kaliningrad Region 163.8 95.2 81.8 -
Republic of Karelia 97.4 99.0 87.3 -
Novgorod Region 164.7 95.4 84.4 -
City of Saint Petershurg 263.0 84.0 76.3 -
Leningrad Region 2905 82.3 75.7 -
Vologda Region 279.5 71.6 74.9 -
Murmansk Region 2184 | 85.0 722 -
Komi Republic 2975 83.9 68.2 -
Arkhangelsk Region 162.5 84.9 67.0 -
Nenets Autonomous Area 161.6 87.5 43.3 -
* For the indicator "Balanced financial result of organizations", the rank
is based on the indicator's performance in January-February 2026,
excluding statistical data for the Donetsk People's Republic (DPR),
Lugansk People's Republic (LPR), Zaporozhye Region, and Kherson
Region.
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@ The result of
organizations in the NWFD and the Russian
2026

demonstrated a real-terms decline of 46.4 and

balanced financial

Federation in  January-February
39.9%, respectively, after having risen by 7.0
and 7.1% a year earlier. The deterioration in the
financial situation was observed at enterprises
in almost all of the district's subjects, with the
Murmansk Region, the Republic of Karelia, and
the Nenets Autonomous Area posting negative
values for the indicator. The exceptions were
the Kaliningrad Region and the Novgorod
Region, which posted increases in their
balanced financial results of 195.6 and 11.7%,
respectively.

® Real
(including territorial state extra-budgetary
funds) in the NWFD contracted by 23.8% in
January-February 2026. A decline in budget

consolidated budget revenues

revenues was registered in all subjects of the
district, with the Nenets Autonomous Area
exceeding 50%, and the Arkhangelsk Region
and the Komi Republic reaching 33.0 and
31.8%, respectively. Receipts from taxes on
entrepreneurial income in the NWFD fell
almost threefold (by 64.7%). Personal income
tax (PIT) receipts in the macro-region rose by
0.8%; this was noted in half of the district's
subjects, with the Novgorod Region, in
particular, posting an 11% increase in this
indicator. In several of the NWFD's regions,
however, PIT revenues declined, most
sharply in the Arkhangelsk Region (by 10.3%).
The dynamics of excise tax receipts across
the NWFD worsened by 11%. Nationwide,
real consolidated budget revenues fell by
19.1%, with a 59.1% decline in taxes on
entrepreneurial income and an 11.9% drop
in excise tax receipts. PIT revenues in the
country as a whole increased by 0.1%.
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Labor market development trends, 2024-2027, % of 2018 level
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Russian Federation

3. Final use

Consumer demand grew considerably
faster than household incomes.
@ Retail trade turnover in the NWED
rose by 7.3%, and by 6.2% nationwide (Tab.
6). Food retail turnover in the Russian
Federation increased by 1.9%, and non-
food retail by 5.2%. In the NWFD, non-food
retail turnover grew by 6%. The leaders
in the macro-region in terms of non-food
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Northwestern Federal District

Net financial result of organizations'
activities
215,7

190,1

02.24 -
06.24 -
10.24 4
02.25 4
06.25
10.25 1
02.26
06.26 -

Vologda Region

retail turnover growth were the Vologda
Region and the Murmansk Region (both up
8.3%), while in the City of Saint Petersburg
the increase was 8%. Food retail turnover in
the NWFD rose by 3.8%, with the sharpest
rise registered in the Kaliningrad Region
(7.6%). A negative impact on this indicator
came from its decline in the Murmansk
Region and the Republic of Karelia (down
0.9 and 0.3%, respectively).
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Table 6. Consumer market trends, 3 3 |3months
% change from corresponding period Territory months | months | 2026 | R
of previous year 2024 | 202
3 3 3 months Producer price index for industrial goods (December to December)
Territory months | months | 2026 R Russian Federation 101.9 99.9 101.0 -
2024 | 2025 Northwestern Federal District 103.0 | 1022 | 101.0 5
Retail trade turnover Nenets Autonomous Area 99.8 99.8 96.0 8
Russian Federation 1121 | 1028 | 106.2 Leningrad Region 1019 | 101.6 | 96.1 9
Northwestern Federal District | 1115 | 102.8 | 1073 | 3 Komi Republic 1032 | 982 | 987 | 14
Novgorod Region 1062 | 1095 | 1075 | 17 Republic of Karelia 106.2 | 101.1 | 100.6 | 35
City of Saint Petershurg 1148 | 1032 | 1101 | 19 Arkhangelsk Region 1064 | 1037 | 100.7 | 39
Vologda Region 1086 | 1087 | 1089 | 38 Vologda Region 1022 | 973 | 1007 | 39
Kaliningrad Region 130 | 1065 | 1054 | 48 Pskov Region 1044 | 1013 | 1012 | 49
Murmansk Region 100.9 99.4 101.8 | 60 Novgorod Region 1001 | 103.6 [SSIENONN 52
Arkhangelsk Region 1003 | 959 | 1043 | 63 Kaliningrad Region 9.3 | 1016 | 1017 | >4
Leningrad Region 13 | 997 137 | 65 City of Saint Pet.ersburg 1040 | 1113 | 1040 | 75
Komi Republic 1073 | 1004 | 1018 | 66 Murmansk Region 103.4 | 103.0 | 105.6 | 78
Pskov Region 113.9 | 1023 | 1021 68 . . .
Republic of Karelia 101 | 1011 | 1003 | 73 @ The volume of paid services provided to
Nenets Autonomous Area 101.9 | 103.1 98.7 80 the population in the NWFD increased by
Volume of paid services provided to the population 4.3%, the best result among all federal districts
Russian Federation 1050 1 1023 | 1033 | - (nationwide, growth stood at 3.3%). An increase
Northwestern Federal District | 103.2 | 1025 | 1043 | 1 in this indicator was registered in almost all
Leningrad Region 1.9 | 1035 | 1089 | 2 of the district's subjects; the leaders were the
Kaliningrad Region 111.0 | 102.7 | 106.1 | 13 Leningrad Region and the Kaliningrad Region
Pskov Region 1043 | 101.0 | 1048 | 21 (up 8.9 and 6.1%, respectively). The exception
Vologda Region 1039 | 974 | 1044 | 28 was the Komi Republic, where the volume of
City of Saint Petersburg 100.8 | 1042 | 1043 | 31 paid services provided to households declined
Arkhangelsk Region 1048 | 98.9 | 1036 | 46 by 0.4%.
Nenets Autonomous Area 101.2 | 100.8 | 1025 | 57 @ Consumer inflationinthe NWFD was close to
Novgorod Region 100.9 | 100.7 | 1019 | 66 the national average (3.2 vs. 3.0%, respectively).
Republic of Karelia 1050 | 100.6 | 1014 | 72 Food prices in the federal district rose by
Murmansk Region 1017 | 994 | 1010 | 75 2.8%, and nationwide by 3.2%. Non-food price
Komi Republic 1047 | 971 | 996 | 80 increases were more moderate, at 1.6 and 1.4%,
Consumer price index (December to December) respectively. Consumer prices for services in the
Russian Federation 102.0 | 102.7 | 103.0 macro-region and across the country rose by
Northwestern Federal District 102.1 | 103.2 | 103.2 7 5.6 and 4.6%, respectively. Housing and utilities
Kaliningrad Region 1014 | 1033 | 1025 | 17 tariffs in the NWFD and the Russian Federation
Republic of Karelia 102.5 | 1034 | 102.6 | 26 increased by 2.4 and 2.6%, respectively.
Arkhangelsk Region 101.8 | 103.0 | 102.6 | 26 e Producer prices for industrial goods in the
Pskov Region 1019 | 103.1 | 1027 | 36 NWED and the Russian Federation rose by 1.0%.
Murmansk Region 1023 | 1044 | 1028 | 40 A sharp increase in the price of industrial output
Nenets Autonomous Area 100.8 | 104.1 103.0 | 54 was recorded in the Murmansk Region and
Vologda Region 101.5 | 1035 | 103.0 | 54 the City of Saint Petersburg (by 5.6% and 4.0%,
Novgorod Region 1018 | 1028 |FH0S.AT 64 respectively). In three subjects of the district — the
Leningrad Region 1026 | 1035 {10338 71 Nenets Autonomous Area, the Leningrad Region,
City of Saint Petersburg 1022 | 1029 | 1036 | 79 and the Komi Republic — industrial output prices
Komi Republic 1022 | 103.6 [FIOROF 85 declined (by 4.0, 3.9, and 1.3%, respectively).
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Table 7. Construction sector trends, @ In the construction sector of the NWFD,

% change from corresponding period the volume of work completed fell by
of previous year

18.4% — the worst result among all federal

3 months | 3 months | 3 months

Territory o4 | 2005 6 | R districts — while in the Russian Federation
o o
Volume of work in TEA "Construction” the indicator dropped by 10% (Tab. 7).

Russian Federation 1032 | 1058 | 900 | - Among the district's subjects, only the Komi
Northwestern Federal District | 984 | 1174 | 816 | 8 Republic posted an increase (8.5%). The
Komi Republic 9.6 | 1010 | 1085 |19 remaining regions registered a decline in
Murmansk Region 1931 | 387 %3 |35 construction activity, with seven of them
Novgorod Region 179.3 86.4 95.1 36 . . .
: : seeing a contraction ranging from 46.5 to
City of Saint Petersburg 78.0 123.4 09 |4 o hould b d that the ob d
Kaliningrad Region 101.5 111.6 75.1 62 24'9/0'.“5 _Ou e noted that the observe
Leningrad Region 1152 | 1660 | 750 |63 dynamics in the volume of completed
Vologda Region 1055 | 148.1 69.9 |71 construction work may be linked to the
Arkhangelsk Region 115.9 94.5 66.1 |73 accelerated completion of projects at the
Republic of Karelia 75.9 122.9 620 |76 end of 2025.
Pskov Region 123.2 145.1 60.1 | 77 0 Housing completions in the NWED
Nenets Autonomous Area 106.0 49.9 53.5 82

; ; showed a deeper decline than in the
Housing completions

Russian Federation 1015 | 1089 718 | - Russian Federation as a whole (down 35.4
Northwestern Federal District | 1083 | 988 | 646 | 6 vs. 28.2%), driven by negative dynamics
Pskov Region 1165 | 56.0 1243 | 8 in housing completions in the majority of
Arkhangelsk Region 158 | 957 %83 |21 the district's regions. In the City of Saint
Republic of Karelia 99.1 108.1 9.3 |22

Petersburg, in particular, the drop reached

Len”,]grad Re,glon 1146 | 173 867 | 32 83.8% — one of the worst changes in the
Komi Republic 70.7 153.9 836 |34 Lo, ] . .
Nenets Autonomous Area 1240 | 188 | 710 |45 indicator nationwide. The only region
Murmansk Region 1794 | 1753 | 635 |58 where housing completions accelerated
Kaliningrad Region 117.5 83.9 584 |63 was the Pskov Region (up 24.3%).
Novgorod Region 823 | 1508 | 554 |70 @ The volume of mortgage loans issued
Vologda Region 1088 | 1509 | 423 |79 demonstrated a sharp increase both in
City of Saint Petershurg 102.6 65.7 16.2 | 84 the NWFD and across the country as a
, , Volume of mortgage loans issued whole — by 67.0 and 66.1%, respectively.
Russian Federation 81.0 56.6 166.1 . . L.
Northwestern Federal District | 85.7 56.6 167.0 | 6 This affected all subjects of the district,
Republic of Karelia 6682 | 487 | 2127 | s manifesting itself in a revival of mortgage
Murmansk Region 813 474 1910 |18 lending ranging from 57.7 to 112.7%.
Nenets Autonomous Area 71.7 43.7 2194 | 24 An important factor behind this was the
Komi Republic 634 530 | 1837 |25 presidential instruction to revise the rate
C;E?:"g‘:sé‘:?g;o" 3;; g;; 133; §§ on family mortgages, which are to be linked
Novggm y Region 763 600 = I to the number of children®. The exact
Vologda Region 777 513 1654 |53 values have yet to be determined, but the
Pskov Region 73.1 65.6 1641 | 58 anticipated increase for families with one
Kaliningrad Region 99.4 63.9 158.7 | 66 child may have caused the observed growth
City of Saint Petersburg 90.6 574 157.7 | 68 in the volume of mortgage loans issued.

8 The rate on family mortgages expected to be reduced for each child. Experts comment on the mechanism and its
consequences. Available at: https://rg.ru/2026/02/12/semejnuiu-ipoteku-priviazhut-k-kolichestvu-detej.html (accessed:
13.05.2026).
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@ InJanuary-February 2026, real consolidated
budget expenditures (includingterritorial state
extra-budgetary funds) in the NWFD increased
by 1.2%, even as they declined by 3.6% across
the Russian Federation as a whole (Tab. 8). The
positive dynamic of the aggregate indicator
for the macro-region was driven by growth
in a number of its subjects, with the largest
increases posted by the Pskov Region, the City
of Saint Petersburg, and the Leningrad Region
(up 8.6, 7.3, and 6.3%, respectively). At the same
time, more than half of the NWFD's regions
showed a decline in budget spending, with the
Murmansk Region, the Vologda Region, and the
Arkhangelsk Region seeing contractions of 12.5,
12.0,and 10.7%, respectively. In both the NWFD
and the Russian Federation as a whole, budget
expenditures on social policy and healthcare
fell — by 3.3 and 4.2%, and by 2.8 and 6.9%,
respectively.

Table 8. Consolidated budget expenditure trends
(including territorial state extra-budgetary funds),
% change from corresponding period
of previous year

Territory 2months | 2months | 2 months
2024 2025 2026
Russian Federation 1013 107.5 96.4
Northwestern Federal District 104.5 104.0 101.2
Pskov Region 104.4 99.7 108.6
City of Saint Petershurg 105.7 108.9 107.3
Leningrad Region 100.2 119.9 106.3
Kaliningrad Region 108.1 94.0 101.8
Republic of Karelia 82.3 103.4 97.6
Novgorod Region 115.9 83.9 95.5
Nenets Autonomous Area 72.1 98.3 94.0
Komi Republic 105.7 98.3 90.6
Arkhangelsk Region 105.2 93.2 89.3
Vologda Region 106.8 106.2 88.0
Murmansk Region 116.3 86.1 87.5
| PROBLEMS OF TERRITORY'S DEVELOPMENT + VOLUME 30

According to the Federal Customs
Service, in January—March 2026, the total
value of Russia's exports remained virtually
unchanged, while imports rose by 6.3%.
Exports to Asia grew by 3.7%, whereas
exports to Europe and Africa contracted by
9.1 and 6.5%, respectively. Imports from
Europe and Asia increased by 7.0 and 6.2%,
respectively. Exports of food products rose
by 18.6%, and imports by 7.0%. The value of
mineral product exports fell by 12.4% (their
share accounted for 52.1%), while imports
of mineral products declined by 5.7%.
An increase was registered in the export
of metals and metal products (up 34.7%).
Exports of machinery and equipment
contracted by 11.1%, while imports of this
category grew by 6.8%, with their share
accounting for 46% of total imports.

@ Global market prices for natural gas fell
by 5.4% (Tab. 9).

@ At the same time, phosphate fertilizers
rose in price by 20.2%, rolled metal products
by 5.7%, and crude oil by 2.3%.

Table 9. Global commodity price trends,
% change from corresponding period
of previous year

Commodity 3 months | 3 months | 3 months
2024 2025 2026
Crude oil 1013 91.8 102.3
Natural gas 36.1 164.7 94.6
Rolled metal products 96,2 100,2 105,7
Phosphate fertilizers 116,4 83,0 120,2
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Global prices for steel products show an
upward trend: increases were recorded both
for flat products (up 16.3-26.9%) and for long
products (up 6.3-10.3%), with the exception

Monitoring of changes: main trends |

of merchant bars, which became cheaper
by 1.6% (Tab. 10). On the domestic market,
prices fell: flat rolled products by 13.9-7.3%,
and long products by 14.4-8.3% (Tab. 11).

Table 10. World market prices for steel products (EU countries)
per metric ton (as of early April of the respective year)

Unit of 2026, % to
Type of steel product measurement 2024 2025 2026 0% 04
Flat products
Cold-rolled sheet usb 800 753 875 116.3 109.4
Galvanized sheet usb 840 795 935 117.6 M3
Hot-rolled sheet usd 698 660 838 126.9 120.1
Long products
Reinforcing steel (rebar) usD 763 653 720 110.3 94.4
Structural sections usp 915 713 758 106.3 82.8
Merchant bars usp 865 713 701 98.4 81.0
Table 11. Russian domestic market prices for steel products per metric ton
(as of early May of the respective year)
Type of steel product mealizirte‘;:]en t 2024 2025 2026 - 2026, % to -~
Flat products
Cold-rolled sheet RUB 89350 83375 7775 86.1 80.3
Galvanized sheet RUB 117875 105350 91400 86.8 71.5
Hot-rolled sheet RUB 68675 62700 58100 92.7 84.6
Long products
Rebar RUB 67592 58995 52050 88.2 71.0
Beams and channels RUB 88094 80963 69456 85.8 78.8
Round bars RUB 65933 58333 53500 91.7 81.1
Angles RUB 68500 59800 51200 85.6 74.7
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Consumer market and construction development trends, 2024-2027,

% of 2018 level
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Summing up, it is worth noting that in the
first quarter of 2026 the economy of the NWFD
remained resilient; however, a combination
of diverse challenges continued to worsen the
operating environment and required constant
adaptation, which was partially manifested in a
number of positive developments.

1. Against the backdrop of declining budget
and business revenues, consumer demand
continued to grow, even though its values were
understated because of the shift of part of the
turnover to late 2025 ahead of the tax reform
coming into force.

2. The increase in budget expenditures and
mortgage lending had a positive impact on the
economic dynamics.

3. In a number of the macro-region's
industrial sectors, output grew substantially,
including in the final-demand manufacturing
industries and in several investment-demand
manufacturing industries.

At the same time, the economy of the
NWFD came under mounting pressure, since
the strengthening of the ruble helped to curb
inflation but reduced budget and exporters'
revenues, while simultaneously heightening
competition from imported goods. Thus, both

Monitoring of changes: main trends |

the NWFD and the country as a whole face a
mounting imperative to resume the investment
cycle as quickly as possible. This will be
facilitated by a systemic boost in the demand for
the output of key industries, targeted support
for investment in the real sector of the economy
in tandem with improving the efficiency of
jobs, and an easing of tax and monetary policy.
Examples of measures already implemented
include expanded support for industrial projects®,
support for construction!®, and backing for
infrastructure projects'.

Sources: Rosstat, Ministry of Economic
Development of Russia, Bank of Russia, Federal
Customs Service, Government of Russia,
metalinfo.ru, metaltorg.ru, divercitytimes.com,
tradingeconomics.com, data.stats.gov.cn, bea.
gov, and others.
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9 Decree of the Government of the Russian Federation 943-r of April 23, 2026, on the Allocation of More Than 49.6
Billion Rubles to Subsidize a Loan for the Implementation of a Large-Scale Investment Project in the Petrochemical
Industry; Resolution of the Government of the Russian Federation 520-r of March 18, 2026, on the Allocation of More
Than 45.6 Billion Rubles for the Development of Industrial Parks and Technology Parks in a Number of Regions.

10 Decree of the Government of the Russian Federation 906-r of April 21, 2026, on the Allocation of More Than 700
Million Rubles for the Implementation of Measures under the Federal Project "A New Rhythm of Construction” in 2026-

2027.

11 Resolution of the Government of the Russian Federation 386 of April 10, 2026, and Decree of the Government
of the Russian Federation 797-r of April 10, 2026, on the Allocation of 10 Billion Rubles to the Regions for Measures to

Computerize Healthcare Systems.
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