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NEW APPROACHES TO ADDRESSING
REGIONAL ISSUES

The development of any territory is shaped not only
by internal factors but also depends to a significant
extent on geopolitical and other transformations
unfolding across the global economy. Investigating
the development challenges of territorial systems at
various hierarchical levels requires an understanding of
these trends. In keeping with the journal's new concept,
whose key tenets were outlined in the previous issue, the
"Monitoring of Changes" section has been expanded to
include information on global economic developments.
In our view, this addition provides a more objective lens
through which to examine domestic problems.

Russian scholars are actively seeking approaches to
address some of these challenges for practical application
by regional and municipal authorities. The current
issue features articles whose authors focus on a range
of topics: the development of small and medium-sized
towns, financial instruments for regional development,
growth prospects for the chemical industry's impact
on territories, ensuring the economic security of oil-
and gas-producing regions, spatial heterogeneity in
the educational component of human capital, and the
socio-economic determinants of regional demographic
potential.

For citation: Uskova T.V. (2026). New approaches to addressing regional issues. Problems of Territory’s
Development, 30(2), 7-9. DOI: 10.15838/ptd.2026.2.142.1
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Specificallyy, M.A. Lebedeva examines
Russia's small and medium-sized towns
where the extractive sector dominates

the local economy. The author identifies
the most common problems afflicting this
category of towns — extremely weak economic
diversification, a shortage of investment,
population decline, and others — and formulates
practical recommendations for transforming
these towns into regional growth poles.

R.V. Badylevich and M.V. Ulchenko propose
social bonds as an instrument for financing
projects within a region's social sectors. Their
study establishes that this instrument holds
considerable promise for addressing such tasks
at the regional level. They also identify the
positive effects that can be realized through
its practical implementation, as well as the
obstacles that currently constrain its use.

M.K.  Malyshev, E.V. Borisov,
D.S. Goncharuk present an analysis of
chemical manufacturing. They reveal the
industry's growing role in generating regional
tax revenues, assess its impact on the host
territory, and outline its future development
prospects.

The imposition of sanctions on Russia by
Western nations has led to a decline in export
deliveries and restricted access to global
technologies and financial resources, adversely
affecting the economic security of both the
country and its regions. Accordingly, I.L. Beilin
setsouttoidentifyapproachesforstrengthening

and

the economic security of an oil- and gas-
producing region. One potential solution to the
problem of economic vulnerability, the author
argues, lies in fostering greater interregional
cooperation by leveraging the advantages of
each region's industrial specialization and

8 PROBLEMS OF TERRITORY'S DEVELOPMENT
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pursuing the rational spatial integration of
scientific and innovative potential. The paper
presents a model of hierarchical cluster-based
interregional integration for the oil- and gas-
producing regions of the Volga Federal District,
aimed at enhancing the economic security of
the territories under study.

D.D. Vavilova and E.V. Barkhatova investigate
the differentiation of Russian regions in terms
of the educational component of human
capital. Using clustering methods, the authors
develop a typology of regions based on this
dimension of human capital and provide a
forecast of educational development for the
Udmurt Republic - a typical representative of
one of the identified clusters.

The work of A.G. Sukiasyan is devoted to
the study of regional demographic potential.
Employingmodernstatisticaland mathematical
tools, the author identifies the socio-economic
factors that exert the greatest influence on
changes in the demographic potential of
Russia's regions. Based on the resulting model,
a scenario analysis is carried out, confirming
the high sensitivity of demographic potential
to shifts in socio-economic conditions.

In the section "Monitoring of Changes: Key
Trends,” M.A. Sidorov and E.V. Lukin elucidate
the economic trends observed in Northwest
Russia in 2025, chief among them being a
deceleration of economic growth and a pivot
toward domestic demand. M.V. Morev and
E.E. Leonidova present the trends in the social
well-being of the Vologda Region's population
as of February 2026.

It is our hope that the findings generated by
these scholars will find practical application in
the management of territorial development at
both the regional and municipal levels.
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PROBLEMS AND PROSPECTS OF TRANSFORMATION OF SMALL
AND MEDIUM MINING CITIES INTO REGIONAL GROWTH POLES
(CASE STUDY OF THE NWFD)
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e-mail: lebedevamarinal@mail.ru

ORCID: 0000-0002-7310-6143; ResearcherID: R-8097-2018

The development of small and medium cities in Russia has been and remains relevant. Small and medium
mining cities deserve special attention. In Soviet times, there was a peak in their development, but now
they have partially lost their potential, and some of them are in crisis. The aim of our study is to develop
practical recommendations for the transformation of extractive small and medium cities into regional
growth poles, taking into account their socio-economic specifics and key development factors. Based on
the scientific literature analysis, we found that the key factors in the formation of growth poles are the
consideration of the existing total economic potential, developed engineering, commercial infrastructure
and institutional environment, and a sufficient level of financing. Using the example of the Northwestern
Federal District, common problems of small and medium mining cities have been identified: an
undiversified economy; a reduction in investment (Inta and Vorkuta); a decrease in population; difficult
natural and climatic conditions due to the location of cities in the Far North and areas equated to it.
We proposed the directions of economic transformation for some cities: the development of alternative
deposits, the extraction of rare earth elements from landfills, scientific and industrial cooperation, the
opening of new areas of personnel training in institutions of higher and secondary special education;
general recommendations are given on creating conditions for the transformation of the economy into a
growth pole at the regional level. The scientific novelty of the work consists in substantiating promising

For citation: Lebedeva M.A. (2026). Problems and prospects of transformation of small and medium mining
cities into regional growth poles (case study of the NWFD). Problems of Territory’s Development,
30(2), 10-24. DOI: 10.15838/ptd.2026.2.142.2

10 PROBLEMS OF TERRITORY'S DEVELOPMENT + VOLUME 30 + ISSUE2 - 2026


https://orcid.org/0000-0002-7310-6143
https://www.webofscience.com/wos/author/record/R-8097-2018

| Lebedeva M.A. Problems and Prospects of Transformation of Small and Medium Mining Cities...

areas for the development of extractive small and medium cities based on the commercialization of their
strengths. The materials of the article may be useful to local governments of small and medium mining
cities and regional government authorities to develop policies for the development of cities of this type
and adjacent territories.

Poles of growth, mining cities, small and medium cities, economic transformation, spatial development.
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Introduction

The issues of spatial development in Russia
remain highly relevant. According to the Spatial
Development Strategy of the Russian Federation
for the period up to 2030 with a forecast up to
2036, one of the important strategic tasks facing
the country is “creating conditions to ensure the
stability of the settlement system in the Russian
Federation, including conditions to halt the
outflow of the permanent population from the
regions of Siberia, the Far East, and the Arctic,
as well as from small and medium-sized towns
and rural areas”!. Cities, as centers of productive
forces, play a key role in the settlement system
of any country (Sekushina, 2018; Sekushina,
2022; Rastvortseva, Manaeva, 2023). Among
them, an important place is occupied by small
and medium-sized towns (SMTs), which serve
as hubs of the territorial support framework,
ensuring balanced territorial development and
providing conditions for living and working
outside major urban centers (Lappo, 1997;
Lyubovny, 2012; Sekushina, 2024; Seleznev et
al., 2025).

Among SMTs of all specializations, mining
cities deserve particular attention. For the
most part, they are single-industry towns and
during the Soviet era acted as growth poles
for their regions (Sekushina, 2024). A city,

along with several surrounding settlements
to support it, was built around a single large
mining enterprise. This served as a driver for
the development of the city itself, the adjacent
territories, and the region as a whole (Fauzer
et al., 2021). For instance, in Vorkuta, whose
economy was based on coal mining, the
population nearly doubled between 1962 and
1991, rising from 60,000 to 117,000 people;
the local standard of living was higher than
in Moscow?. The city served as a key supplier
of coal both for the front during the Great
Patriotic War and for industry in the post-war
period (Lebedeva, Jiang Dan, 2025).

Following the collapse of the USSR,
such single-industry towns began to face
difficulties in marketing their extracted
resources; enterprises started going bankrupt,
and populations began to decline. Thus, in
Vorkuta, the population in 2024 stood at
56,100 people (47.8% of its 1991 level). The city
itself is currently in a state of economic decline,
evidenced by the closure of several mines, the
abolition of surrounding settlements, large
amounts of abandoned housing, and crumbling
infrastructure. In Asbest (Sverdlovsk Region),
specializing in chrysotile asbestos mining, the
population fell from 81,200 to 55,500 people

between 2000 and 2025. In Bodaibo,

! The Spatial Development Strategy of the Russian Federation for the period up to 2030 with a forecast up to 2036:
approved by RF Government Resolution 4146-r dated December 28, 2024.
2 The Pechora coal basin marks its 90th anniversary. 1966 was a golden year in the history of Vorkutaugol. Available at:

https://xn----7sbbgb7ar5anfxls.xn--plai/index.php/

kulturno-prosvetitelskaya-deyatelnost/po-stranitsamistorii/129-

pechorskomu-ugolnomu-bassejnu-90-let-1966 (accessed: 16.02.2025).
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specializing in gold mining, the population
dropped from 17,700 to 8,900 people between
2000 and 2021. In Bilibino, also focused on gold
mining, the population decreased from 7,700 to
5,400 people.

The relevance of this study stems from the
following aspects.

1. Economic significance. Mining small and
medium-sized towns supply a significant share
of the mineral resources critical to the country
(oil, coal,diamonds, metals, including rare earth
elements). A crisis in these towns threatens the
country’s resource security.

2. Social tension. The economic focus on
mineral extraction leads to wage polarization.
Higher wages are concentrated in the raw
materials sector, while wages in other sectors
remain significantly lower, which contributes
to the reproduction of poverty. In the event
of an enterprise closure, mass unemployment
arises and social tension increases.

3. Demographic problems. Typically, in such
towns, out-migration exceeds in-migration,
weakening the territory’s human capital and
creating imbalances in the settlement system.

4. The need for new development paths. It is
necessary to develop diversification strategies
that account for the specific characteristics of
small and medium-sized mining towns (Zhang
et al., 2023).

The emerging challenges facing Russia —
such as unprecedented Western sanctions,
population decline concerns, the climate agenda
(the country has committed to achieving carbon
neutrality by 2060), and the transition to a new
technological paradigm - further exacerbate the
already difficult situation of these settlements.
This underscores the relevance of the study’s
aim: to work out practical recommendations for
transforming small and medium-sized mining
towns into regional growth poles, taking into
account their socio-economic specificities and
key development factors.

12 PROBLEMS OF TERRITORY'S DEVELOPMENT
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To achieve this aim, the following tasks
were set: to define the essence of growth poles
and the factors influencing their formation and
development; to analyze the socio-economic
development of small and medium-sized mining
townsandidentifytheir specific characteristics;and
to propose promising directions for transforming
these towns into regional growth poles.

Theoretical framework of the study

The theory of growth poles originates
from the French school of spatial economics.
Its author, F. Perroux, defined growth poles
as concentrations of dynamically developing
economic entities. At the same time, they act
as sources of centrifugal forces and as points
of attraction for centripetal forces. Each pole,
being both a center of attraction and repulsion,
has its own field, which exists within the fields
of other poles (Perroux, 1950). J. Boudeville
demonstrated that not only enterprises but also
territories can serve as growth poles (Boudeville,
1972). The French economist P. Pottier extended
this theory by examining the potential effects
of growth poles through development axes.
In his view, territories located between such
axes also receive development impulses
through increased freight flows, the spread of
innovations, and the construction of necessary
infrastructure (Pottier, 1963). In this study,
a growth pole is understood as a territorial
concentration of dynamically developing
economic entities (Bukhval’d, 2017).

Growthpolestypicallyformwhereconditions
are favorable, specifically where necessary
traditional and new factors of production
location are present (Fig. 1). These factors
enable growth poles to acquire such distinctive
features as high investment attractiveness;
stable demand for the products that form the
core of their economic specialization; close
cooperative and innovative interaction among
businesses; and well-developed infrastructure.
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Factors of production location

Traditional

New

Water

Raw materials

Transport

Cosumer demand

Agglomeration

Qualification

Labor

Scale effect

Reduction of
transportation costs

Digital

Environmental

Diversification of
consumer demand

Figure 1. Traditional and new factors of production location
Sources: (Kolosovsky, 1969; Bandman, 1980; Fujita, Krugman, 2003).

In studying the process of establishing
such growth poles, it was found that the
greatest development impetus was provided
by those whose formation occurred under
conditions where the necessary factors of
production location were present. In particular,

international experience highlights the
importance of a favorable institutional
environment, consideration of economic

potential, coordinated policies at the local
and regional levels, and well-developed
infrastructure (Tab. 1).

Researchers who have studied
international experience in creating growth
poles have identified several features of the
policies that enabled these towns to achieve
notable results. For example, in Brazil, the
fruit cluster in Petrolina-Juazeiro was created,
which by 2005 accounted for 40% of the
country’s fruit exports, and in some sectors,
such as viticulture, this figure reached 90%
(Damiani, 2007). In Costa Rica, an IT cluster

was established based on a USD 300 million
Intel semiconductor assembly and testing
plant. This served as a catalyst for revising
educational curricula for workforce training
and for creating a Center for High Technology,
whose activities aimed to foster linkages
between academic research and industries
in information technology, nanotechnology,
and advanced manufacturing. Thanks to this
plant, not only the electronics sector grew,
but also the medical device, automotive
components, and business services sectors
(Oviedo et al., 2015; Frick, Rodriguez-Pose,
2025).

In the cities of Taolagnaro and Nosy Be in
Madagascar, following the implementation
of the “Integrated Growth Poles” project,
tax revenues grew by 85% annually, and the
share of the population with access to basic
infrastructure, particularly drinking water
sources, increased: in Nosy Be from 13 to 74%,
and in Taolagnaro from 50 to 95%°.

5 Madagascar - Integrated Growth Poles and Corridor Project 2: P113971 — Implementation Status Results Report:
Sequence 03. World Bank. 2015. 16 p. Available at: https://documents1.worldbank.org/curated/en/277351467135807185/
pdf/ISR-Disclosable-P113971-06-28-2016-1467135793823.pdf (accessed: 10.08.2025).
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Table 1. Examples of successful international experience in establishing growth poles

Territory Expected result Measures Success factors
Petrolina Fruit cluster. Creation of a large-scale irrigation | Large-scale public investment in irrigation
and Juazeiro | Development of a high- | system; attraction of agricultural | infrastructure combined with strategic
(Brazil) income agricultural companies; provision of financial | attraction of agricultural companies,
cluster leveraging soil and technical support to small financial and technical support for small
quality, topography, and | farmers; conducting agricultural | farmers, and provision of agricultural
year-round sunshine R&D research
Costa Rica Creation of an IT cluster | Updating the existing free trade Large private investment, favorable
zone scheme; adapting workforce | business environment, workforce training
training for the electronics cluster;
supplier development program
Nosy Be and | Tourism development Combination of locally Favorable business environment,
Taolagnaro (under the "Integrated | targeted measures (including modernization of urban development
(Madagascar) | Growth Poles" program) | modernization of urban plans, ports, and utilities
development plans, port
facilities, and utilities) and
broader measures to improve the
country's business environment
Da Nang, Achieving growth rates | Creation of industrial zones; High levels of financing, favorable
Vietham above the national airport modernization; business environment, developed
average participation in the "Green Cities" | infrastructure
project supported by the Asian
Development Bank

Impact of Intel in Costa Rica. World Bank. 2006. 52 p.).

Compiled based on: (Frick, Rodriguez-Pose, 2025; Vietnam’'s Provinces, Regions, and Key Economic Zones (2017).
Vietnam, Briefing. No. 3. 12 p.; Madagascar - Integrated Growth Poles and Corridor Project 2: P113971 - Implementation
Status Results Report: Sequence 03. World Bank. 2015. 16 p. Available at: https://documents1.worldbank.org/curated/
en/277351467135807185/pdf/ISR-Disclosable-P113971-06-28-2016-1467135793823.pdf

(accessed: 10.08.2025); The

In Vietnam, the transformation of Da Nang
led to a fivefold increase in the GDP of the
central region between 1997 and 2014, and
the implementation of 350 projects into which
foreign investors poured USD 3.5 billion. The
region’s economic structure also transformed:
if at the end of the 20th century agriculture
dominated, the current stage is characterized
by a predominance of services, industry,
and construction (over 90% of GRP)* (Frick,
Rodriguez-Pose, 2025).

According to the authors (Frick, Rodriguez-
Pose, 2025), the success of these growth poles
is due to clear economic and institutional
potential, coherence of the measures taken,
public support, and the presence of an active
private investor.

Furthermore,researchershavealsoexamined
unsuccessful experiences in developing growth
poles. The main reasons for the failure of such
projects were inadequate infrastructure (both
engineering and commercial), the absence
of an assessment of economic potential
and prerequisites for developing specific
industries, and an underdeveloped institutional
environment.

For example, in Indonesia, the objectives
for creating growth poles were to enhance the
competitiveness of peripheral regions, increase
their investment attractiveness, create jobs,
and develop exports. To this end, in 1993, 14
municipal programs known as “integrated
economic development zones” were launched.
These programs set targets for raising per capita

4 Data Collection Survey on Sustainable and Integrated Urban Development in Da Nang. Japan international
cooperation agency. 2016. Available at: http://open_jicareport.jica.go.jp/pdf/12260584.pdf; https://documents.worldbank.
org/en/publication/documents-reports/documentdetail/780871468191351269/madagascar-integrated-growth-poles-

project (accessed: 10.08.2025).
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GRP to the national average and for increasing
the share of investment and exports in the
regions to 20% of the national level. However, an
analysis of the implementation results showed
that these programs largely failed to achieve
their goals. The regions attracted only 3.4% of
total investment, significantly below the 20%
target. Furthermore, interregional inequality
did not decrease.

Another  example  of
transformation of cities into growth poles
is Jordan. Here, the primary goal was to
develop IT parks outside the capital to address
infrastructure deficiencies. Although the IT

unsuccessful

sector grew by 37% annually and increased
its share of GDP from 1.8% to 2.9%, most
emerging IT companies preferred to locate
precisely in the capital. Moreover, of the three
planned IT parks, only one (CyberCity) actually
became operational, and it only managed to
attract low-tech companies; subsequently, it
was partially converted into a refugee camp.
Researchers attribute the primary reasons for
Jordan’s failure to low university engagement,
inadequate infrastructure, and the poor
location of IT parks in areas with low economic
activity (Magableh, 2010; Frick, Rodriguez-
Pose, 2025).

Materials and methods

The object of this studyis small and medium-
sized mining towns in the Northwestern Federal
District (NWFD). Their selection is based
on the predominant share of the economic
activity “Mining and Quarrying” in the total
revenue of the municipality. The subject of the
study is their socio-economic development,
considering their specialization in mining.
The choice of these towns is justified by the
challenges characteristic of them, namely their

vulnerability to new challenges facing the
country, manifested in the declining economic
activity of city-forming enterprises, including
due to decreased demand for their products.
The search for transformation prospects for such
towns was carried out in two stages: 1) analysis
of the socio-economic development of the
towns at the current stage; 2) identification
and proposal of promising types of activities
for establishing these towns as growth poles,
based on the identified problems and specific
features.

The study employs general
research methods, such as analysis, synthesis,
induction, deduction, and graphical and tabular
visualization techniques.

The information base consists of data

scientific

from the Federal State Statistics Service of
Russia and its territorial offices in the regions
of the NWFD, as well as the non-profit web-
mapping project OpenStreetMap (https://
www.openstreetmap.org).

Results and discussion

A total of 11 small and medium-sized towns
specializing in mineral extraction are located in
the NWED (Tab. 2). Of these, five are in the Komi
Republic, three in the Murmansk Region, one
in Karelia, and one in the Nenets Autonomous
Area.

Previously, the economy of the town
of Slantsy in the Leningrad Region also
specialized in mineral extraction, but in
2013, the enterprise “Leningradslanets” was
abolished®. The town of Inta, whose economic
specialization was coal mining, should also be
noted. In 2019, the enterprise “Intaugol” went
bankrupt, and the only operational “Intinskaya”
mine was mothballed®. Currently, however,
the “Kozhimskoye Prospecting and Mining

5 Leningradslanets OJSC. List-Org: Counterparty verification service. Available at: https://www.list-org.com/

company/4562 (accessed: 01.08.2025).

¢ Komi stated that the conservation of the “Intinskaya” mine would take three years. Available at: https://tass.ru/

ekonomika/18971181 (accessed: 01.08.2025).
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Table 2. Small and medium-sized towns of the NWFD specializing in mineral extraction

Region Town Natural resource in economic use
Vorkuta Coal
Quartz
Komi Republic Vuktyl Gas, oil, gas condensate
Pechora 0il, gas, coal
Usinsk Oil and associated gas
Nenets Autonomous Area Naryan-Mar 0il and natural gas
Olenegorsk Iron ore
Murmansk Region K'ovdor Magnetite c?res
Kirovsk Apatite-nepheline ore
Monchegorsk Copper-nickel ores
Republic of Karelia Kostomuksha Iron ore

openstreetmap.org

Compiled from: Spark-Interfax services. Available at: https://spark-interfax.ru; OpenStreetMap. Available at: https://www.

Enterprise” operates in Inta, extracting quartz
on the western slope of the Urals’.

As noted earlier, small and medium-sized
mining towns face challenges in their socio-
economic development when confronted with
new challenges. One of the most significant is

100,0
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0,0

>
«265‘0‘
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m2020 2022

population decline. Among the towns under
consideration, only Naryan-Mar has seen
population growth (by 2,566 people between
2010 and 2023), which is due to a high standard
of living (high wages in the oil and gas sector,
northern bonuses and benefits, etc.; Fig. 2).

m2023

Figure 2. Population of small and medium-sized mining towns in the NWFD in 2010, 2015, 2020, 2022,
and 2023, thousands of people
Source: Database of municipal indicators.

7 Kozhimskoye Prospecting and Mining Enterprise CJSC. Available at: http://www.kozhim.ru/ (accessed: 03.08.2025).
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Figure 3. Net migration in small and medium-sized mining towns of the NWFD in 2010, 2015, 2020, 2022,
and 2023, people
Source: Database of municipal indicators.

The population decline is largely associated
with significant out-migration (Fig. 3).In seven out
of ten mining SMTs, out-migration is decreasing,
but still remains higher than in-migration.

Compared to 2010, the number of arrivals in
the towns under consideration has increased;
however, when examining this trend relative to
2015, a decline in in-migration can be observed.
Out-migration in many cases is associated
with job cuts and the scaling back of social
infrastructure, which ultimately leads to a
reduced quality of life.

The analysis of the economic situation
in the mining SMTs of the NWFD found that
the most investment-active cities are those
whose city-forming enterprises specialize in
oil and/or gas extraction (Vuktyl, Usinsk) or
are part of vertically integrated companies (the
Olenegorsk Mining and Processing Plant (MPP)
is part of Severstal; the Kirov branch of Apatit
is part of PhosAgro; the Kovdor MPP is part of

EuroChem; Fig. 4). The significant decline in
investment in Vorkuta and Inta is associated
with the closure of several coal mines.

In addition to fixed capital investment, we
consider it appropriate to analyze local budget
revenues and expenditures in these towns.
The analysis showed that in 2020, the local
budget was nearly balanced in eight towns,
compared to only five towns in 2010. Moreover,
both expenditures and revenues of local
budgets increased in all towns except Naryan-
Mar, where this is attributed to quarantine
measures during the coronavirus pandemic and
a reduction in budget investments in capital
construction projects® (Fig. 5).

Furthermore, common
the towns under

problems  for
consideration include
an undiversified economy, harsh climatic
conditions, and the presence of unreclaimed
tailings piles and waste dumps from mining
operations.

8 The NAA authorities have reduced budget revenues and expenditures for 2020 due to losses during the pandemic.
Available at: https://tass.ru/ekonomika/8737603 (accessed: 05.08.2025).
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Figure 4. Fixed capital investment in small and medium-sized mining towns of the NWFD in 2010, 2015,
2020, and 2022, billions of rubles

Source: Database of municipal indicators.
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Figure 5. Local budget surplus / deficit of mining SMTs, millions of rubles
Source: Database of municipal indicators.

The data do not cover all spheres of life and
only provide a general picture of development
trends in mining SMTs. Despite the existing
problems, these towns have potential and
their own strengths. The specific features of
some of the towns under consideration, which
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are in a more critical state, along with their
corresponding development prospects for
further transformation into growth poles, are
presented in Table 3.

In Kirovsk and Olenegorsk, we believe it is

advisable to strengthen cooperation with the
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Table 3. Promising directions for the development of small and medium-sized mining towns in the NWFD

Region

SMT

Strengths

Prospects

Murmansk
Region

Olenegorsk

Availability of mineral resources (iron
ore); proximity to scientific base in
Apatity; presence of the full-cycle
Olenegorsk Mechanical Plant

Extraction of rare earth elements from sludge
dumps for use in metallurgy, chemistry, and
electronics  manufacturing;  research  and
production cooperation with the Kola Science
Center RAS (Apatity); expansion of the client base
for the Olenegorsk Mechanical Plant

Kirovsk

Availability of mineral resources
(apatite-nepheline ores); proximity to
scientific base in Apatity; presence of
a ski resort

Extraction of rare earth elements from sludge
dumps for use in metallurgy, chemistry,
and electronics manufacturing;  research
and production cooperation with the Kola
Science Center RAS (Apatity); sports event
tourism; development of the Kirovsk-Apatity
agglomeration

Republic of
Karelia

Kostomuksha

Presence of two large enterprises
that are part of vertically integrated
companies (Severstal and Segezha
Group); proximity to the Kostomuksha
Nature Reserve

Implementation of urban development projects
funded by Severstal and Segezha Group as part
of their corporate social responsibility policies;
industrial and ecotourism

Komi Republic

Inta

Proximity to the Parnokskoye iron-
manganese deposit; presence of an
enterprise mining a quartz deposit
(Zhelanninskoye quartz vein field);
presence of a branch of the Vorkuta
Arctic Mining and Polytechnic College
(VAMPC)

Development of the Parnokskoye deposit site
with manganese ores for the chemical and
metallurgical industries; creation of an enterprise
for quartz processing and manufacturing
electronics and fiber-optic cables; introduction
of training programs for mine surveyors and
geologists/exploration specialists at the Inta
branch of VAMPC

Komi Republic

Proximity to the Yugyd Va National
Park; presence of active and inactive
mines

Extraction of methane from the Vorgashorskaya
mine for subsequent use in diamond synthesis
or energy generation; creation of enterprises for
synthetic diamond production for industrial and
jewelry use; development of stalker tourism and
ecotourism

Source: own compilation.

town of Apatity, particularly in the areas of
research and production collaboration. Apatity
is home to several specialized institutes of the
Kola Science Center of the Russian Academy
of Sciences (the Geological Institute, the
Mining Institute, the [.V. Tananaev Institute of
Chemistry and Technology of Rare Elements
and Mineral Raw Materials, and the Institute
of North Industrial Ecology Problems), whose
innovative proposals could be applied at active
mining deposits and processing enterprises.
They could also prove useful in processing
production waste (e.g., phosphogypsum, fly

ash, red mud, etc.) for the extraction of rare
earth elements.

Near the town of Inta, on the western slope
of the Urals, a promising manganese deposit has
been discovered, which, after processing, can be
used in many industries, including electronics,
chemicals, construction, and optics.

Given that the number of workers in
the mining industry of the Komi Republic is
declining overall (from 33,700 in 2010 to 21,800
in 2023%), due not only to migration and natural
population decline but also to earlier retirement,
we consider it advisable to introduce a training

o Statistical Yearbook of the Komi Republic. 2024: Statistical collection. Komistat. Syktyvkar, 2024. 328 p.
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program for geologists and exploration
specialists in addition to the existing program
in “Underground Mining of Mineral Deposits” at
the Inta branch of the Vorkuta Arctic Mining and
Polytechnic College (VAMPC).

InthetownofKostomuksha,thewoodworking
enterprise Karelian Wood Company LLC, which
is part of Segezha Group and specializes in
logging and primary wood processing, and JSC
Karelsky Okatysh, part of Severstal, are located.
Both vertically integrated companies pursue
corporate social responsibility policies, which
involve implementing social and environmental
projects in the towns where they operate.
Therefore, city administrations should focus
on developing the business environment and
maintaining cooperation with these enterprises.

Furthermore, it is worth noting that the
Kostomuksha Nature Reserve is located
near the town and could serve as a site for
ecotourism.

In Vorkuta, given the abundance of carbon
resources, we believe it is advisable to establish
synthetic diamond production facilities. The
mines in Vorkuta have high methane content;
therefore, it would be prudent to explore the
possibility of extracting methane from them
and subsequently using it as a raw material for
diamond production (Podmarkov et al., 1997;
Lebedeva, Jiang Dan, 2025).

Furthermore, considering the large number
of abandoned houses and two abolished
settlements (Yur-Shor and Promyshlenny) near
Vorkuta, which attract stalker tourists, it would
be logical to organize such stalker tourism in
a structured way. This would help reduce the
number of potential accidents and incidents of
looting (Lebedeva, Jiang Dan, 2025).

Conclusion

Thus, the issues of development of small and
medium-sized towns in Russia remain highly
relevant today. In the face of new challenges, the
development problems of such towns, especially
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those specializing in mineral extraction, become
even more acute, requiring measures to enhance
the economic potential of SMTs.

The study has identified common problems
characteristic of small and medium-sized
mining towns in the NWFD (population decline,
undiversified economies). For some of these
towns, considering their specific strengths,
corresponding promising types of economic
activity have been proposed with a view to
transforming them into growth poles.
in addition to differentiated
for developing promising
directions to turn mining SMTs into growth poles,
general recommendations can also be formulated:

1) develop infrastructure, particularly by
maintaining roads and railways in proper
condition;

2) improve the institutional environment,
especially local self-government institutions,

However,
recommendations

to address issues of urban improvement,
education and healthcare, enhance the quality
of life for the population, and develop the
territory as a whole;

3) create conditions for obtaining higher
and secondary vocational education aligned
with the specialization of key enterprises in the
town by opening branches of universities and
colleges;

4) establish conditions for organizing
leisure activities for the population (in most
of the towns under consideration, leisure
options are limited to the municipal cultural
center).

In our view, these recommendations will
enable small and medium-sized mining towns
to more quickly overcome their development
challenges and, in the medium term, become
growth poles for their regions.

The scientific novelty of the work lies
in substantiating promising development
directions for small and medium-sized mining
towns based on commercializing the strengths
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these towns possess. In the future, this will
make it possible to diversify the economies of
such towns, thereby increasing their resilience
to various challenges and addressing a number
of problems, such as population decline,
significant infrastructure deterioration, and

reduced economic activity. The practical
significance of the research lies in the potential
for regional and local authorities to use the
results when developing tools for the economic
development of small and medium-sized
mining towns.
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MPOBJIEMbI N NEPCNEKTBbI TPAHC®OPMALLNN
AOBbIBAROLLUX MAJIbIX N CPEAHX TOPOAOB B NMNOJ/TIFOCA POCTA
PETMOHAJIBHOIO YPOBHA (HA MPUMEPE C390)
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IIpobnemamuka passumus Maslx u cpedHux 20podos Poccuu 6vina u ocmaemcs akmyansHoti. Oco6o-
20 BHUMAHUS 3acayxusarm dobviearoujue masie U cpedHue 20podd. B cosemckoe epems Habaodancs
NUK UX paseumust, 00HAKo celiuac OHU Yacmu4Ho ympamuiu NOMeHyual, a HeKomopole U3 HUX Haxo-
0imcst 8 KpU3UCHOM cocmosiHuu. Llens uccnedosanust — pazpabomams npakmuueckue pexomeHoayuu
no mpavcgopmayuu 0o6vI8aOUUX MATBIX U CPEOHUX 20p0008 8 NOMIOCA POCMA Pe2UOHANbHO20 YPO8-
Hsl C yUemom Ux COYUanbHO-3IKOHOMUUECKOLl cneyuguKu u Kiwouesslx pakmopos paszsumus. Ha ocHo-
8e aHaIu3a HayuHol aumepamypsl 6bL10 YCMAHOBIEHO, UMO KAHUEBbIMU (AaKmopamu cmaHosneHus
NOJICO8 POCMa ABASAIOMCS yUem UMerue2ocsi CO80KYNnH020 IKOHOMUUECK020 NOMeHYuand, pa3sumsoie
UHXCEHEepHAs, KOMMepUueckas UuH@pacmpykmypa u uHCmumyyuoHaisHas cpedd, 00CmamouHslii ypo-
8eHb (puHaHcuposarus. Ha npumepe Cesepo-3anadHozo edepansHozo 0Kkpy2a 8visieieHbvl 00ujue npoo-
JieMbl 000bIBAOWUX MAJIBIX U CPEOHUX 20p0008: HedusepCupuyupo8aHHoCmMs IKOHOMUKU; COKpAljeHUe
o6sema unsecmuyuti (Muma u Bopkyma); CHUMeHUe YUCIEHHOCMU HACENeHUSsl; CTI0MXHble NPUPOOHO-
KauMamuveckue ycio8us 8 Cuty pasmeuieHus 20podos Ha Kpatinem Cesepe u MeCmHOCMSX, NpUPaABHEH-
Hblx K Hemy. TIpednoxceHsl HanpaesJieHuss MpaHchopmayuu IKOHOMUKU 0711 HEKOMOPbIX 20p0008: pas-
pabomka anemepHaAmMuBHbIX MeCmopoxoeHull, uzejeueHue peoko3emMenbHblX /1eMEeHMO08 U3 0MBaios
MeCcmopoxoeHull, HayuHO-npou3so0CMBeHHAs. KOonepayus, OMmKpvimue HO8blX HANPAasaeHuti noozo-
MoBKU Kaopos 8 yupexdeHUsIX 8bICULE20 U CPEOHE20 CNeYUAIbH020 00pa308aHusl; 0aHsl 00UjLe PeKOMEH-
dayuu no co3daxur ycaosuti 0711 mpaHcgopmayuu IKOHOMUKU 8 NOJIHOCA POCMA Pe2UOHAIbLHO20 YPOBHSL.
Hayunas Ho8u3Ha pabomsl cocmoum 6 000CHO8AHUU NepcnekmusHbvlx HanpasaeHuti pazeumust 0o06bi-
BANOUUX MAJIBIX U CPEOHUX 200008 HA OCHOBE KOMMEPUYUANU3AYUU UMEIOUUXCS Y HUX CUNBHBIX CTNOPOH.
Mamepuanst cmamosu mozym 0blme N0JIE3HbL OP2AHAM MECMHO20 camoynpasieHus 0o0bl8aUux Ma-
JIBIX U CPEOHUX 20p0008 U Op2aHam 20Cy0apCcmeeHHoll 871acmu pe2uoHaIbH020 YPoeHs Ol pa3pabomku
noumuKu paszsumus 20p0006 n0do6HO20 MuNa U NPULe2arwWux K HUM meppumoputi.

Ionwca pocma, Odobvisarowjue 20poda, Maavie U CpedHue 20poda, mpaHcopmayusi 3KOHOMUKLU,
npoCMpaHcmeeHHoe pas3eumue.
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positive outcomes these bonds could generate for different categories of participants. The study
also highlights barriers hindering the development of social impact bonds in Russia and offers
recommendations for promoting this mechanism. The scientific novelty of the research consists in
developing and testing, using the example of a specific Arctic region, an approach to the strategic
coupling of the SIB mechanism with territorial planning documents and the interests of key corporate
players in the Arctic. The practical relevance of the research stems from the potential application of
its findings in shaping regional economic policy in the Murmansk Region, as well as their possible
adaptation for use in other Russian regions.

Social impact bonds, SIB bonds, social impact projects, Arctic region, Murmansk Region, social
sector.
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Introduction

The Russian Arctic is currently one of the
key priorities for territorial development in
the Russian Federation.Interestin developing
the region stems from its geostrategic
importance, the growing role of the Northern
Sea Route in global shipping, and its vast
natural resources, which underpin Russia’s
resource potential.

Today, a range of mechanisms is being
developed within the framework of state
Arctic policy to ensure the sustainable
development of the Arctic Zone of the
Russian Federation (AZRF). The current
priority approach focuses on establishing
support cities and agglomerations intended
to serve as a structural backbone for the
entire AZRF. The ambitious targets set for
these cities and agglomerations call for
substantial financial resources. According
to statements by the Government of the
Russian Federation, developing the AZRF
support hubs will require approximately

3 trillion rubles in the coming vyears, of
which only about 1 trillion will come from
federal sources!'. Thus, achieving effective
development and meeting strategic goals in
the Arctic will be possible only by attracting
considerable  extrabudgetary resources.
At the same time, the financial capacity
of large Russian corporations is limited,
while small and medium-sized investors
are primarily interested in commercially
viable, profitable projects. This makes it
increasingly important to explore new, still
underexplored mechanisms for channeling
extrabudgetary funds into the social sectors
of Arctic regions. The social impact bond
model offers a fundamentally different
approach. It is based on the state paying only
for specific, measurable, and successfully
achieved social outcomes. This model could
help attract private investment to the
social sphere and facilitate the adoption
of innovative practices. The key research

question addressed in this article is how to

1 More than 3 trillion rubles will be allocated for the implementation of the Arctic master plans. The material of the
AZRF investment portal. Available at: https://arctic-russia.ru/news/na-realizatsiyu-master-planov-arktiki-napravyat-
bolee-3-trIn-rubley/?ysclid=m24ieaifkg897666404 (accessed: 05.10.2025).
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identify and justify new mechanisms for
financing the social sector in Arctic regions
using extrabudgetary resources. This issue
has a strong regional dimension: traditional
budgetary instruments and public-private
partnerships do not fully account for the
harsh operating conditions, the high cost of
social services, or the specific human capital
requirements found in the Arctic. Therefore,
exploring the potential of social impact
bonds as a tool for the sustainable territorial
development of the AZRF regions is both
timely and important.

The research hypothesis is that the social
impact bond (SIB) mechanism can become
an effective tool for addressing social
challenges in the Arctic region (specifically,
the Murmansk Region) provided that three
conditions are met: 1) the focusis on problems
typical of small cities that are heavily
dependent on large industrial enterprises
and facing negative migration trends; 2)
investors are major corporations interested
in the long-term sustainable development of
the regions where they operate; 3) projects
are integrated into existing strategic planning
documents, such as the master plans for the
support settlements of the Arctic Zone of the
Russian Federation.

The central contradiction this hypothesis
seeks to resolve lies in the conflict between
the short-term financial interests of private
investors - who seek a quick return on
their initial investment - and the state’s
long-term goals for sustainable territorial
development. In the Arctic context, this
conflict is exacerbated by the high cost of
project implementation and the uncertainty
surrounding social outcomes. Resolving this
contradiction is possible by designing SIB
projects that offer investors not only a return

| PROBLEMS OF TERRITORY'S DEVELOPMENT +
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on investment but also reputational (ESG)
benefits, while also creating the conditions
for scaling successful practices to other
municipalities within the AZRF.

Materials and methods

The aim of this study is to explore the
potential for attracting financial resources
from large corporations to develop the social
sectors of an Arctic region (Murmansk Region)
through the use of a relatively new public-
private partnership tool: social impact bonds.

The information base includes data from the
official websites of the Federal State Statistics
Service of the Russian Federation (Rosstat),
the Ministry of Economic Development of
the Russian Federation, the Government
of the Murmansk Region, VEB.RF, and the
Government Outcomes Lab (GO Lab) at the
University of Oxford.

The choice of research methods is
determined by the need to verify the proposed
hypothesis in several stages.

An analysis of regulatory sources and
academic literature allowed us to identify the
universal characteristics of SIBs and, based
on international experience, to pinpoint the
key contradiction between investor and state
interests.

Comparative analysis and statistical
processing of data on projects implemented in
Russia were used to assess investor motivation
(confirming the importance of non-financial
factors) and to identify the adaptive features of
the Russian SIB model.

Methods of synthesis and generalization
were employed to adapt the identified patterns
to the specific context of the Murmansk
Region. Based on these methods, along with
an analysis of strategic planning documents
(master plans for support cities) and an
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assessment of the current state of public-
private partnership development in the region,
practical recommendations for implementing
SIB mechanisms in the Murmansk Region were
developed.

Methodologically, the study draws on the
work of Russian and international authors
in the field of regulating and implementing
social impact bonds both in Russia and
abroad.

Results of the study

Regulation and specific features of social
impact bonds

Social impact bonds (SIBs) are a financial
instrument in which private investors fund
social projects, and the government repays
the investment plus a return only if the
project achieves pre-agreed, measurable social
outcomes.

Although SIBs are a relatively new tool for
raising funds to address social challenges in
both international and domestic practice, the
experience gained to date has already provided
a sufficient methodological and regulatory
framework for their issuance and use.

In international practice, the regulation
of SIBs
differences in

varies considerably, reflecting

legal systems, financial
market structures, and the role of the state
in the social sphere. Unlike traditional
financial instruments, SIBs operate within
an interdisciplinary legal space spanning
financial, administrative, and social law. This
gives rise to complex and often fragmented
regulatory models.

A notable

regulation is the predominance of soft

feature of international
law and framework agreements over strict
statutory rules. In many jurisdictions, the
focus is not on drafting new laws but on
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developing methodological guidelines and
standards for verifying social outcomes.
Thus, a key characteristic of international
practice is the dual nature of regulation: the
financial aspect of SIBs is subject to general
securities law, while the social component
is governed primarily by contracts between
the public authority, investors, and social
service providers, with growing reliance on
international standards for reporting on
social impact.

The core principles of the international
approach have shaped the emerging regulatory
framework for the issuance and circulation of
social bonds in Russia.

The foundations for regulating this segment
of the financial market were laid in 2019 with
the adoption of RF Government Resolution
1491 dated November 21, 2019 “On Organizing
Pilot Approbation of Social Impact Projects by
Constituent Entities of the Russian Federation
in 2019-2024”. The Resolution established
a pilot mechanism for implementing social
impact projects, similar to the SIB model used
in Western countries. Based on this document,
VEB.RF issued directives formalizing its role
as the operator of social impact projects and
defining the procedure for monitoring progress
toward the target indicators set for such
projects.

Currently, the implementation of social
impact projects is also governed by regional
regulatory acts. In most cases, these projects
are carried out without a full bond issuance.
Typically, the organizer and investor is a
commercial entity with an interest in the
development of the region where it operates,
or a federal development institution. Upon
successful completion of a social impact
project, the investor is paid through a grant in
the form of subsidies from the budget.
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In recent vyears, the and
applications of social impact bonds as a tool

for raising funds to address social challenges

specifics

have been actively discussed in the Russian
academic community. Researchers tend to
adopt approaches similar to those found in
regulatory documents, focusing on the content
and key features of SIBs (Tab. 1).

The general framework for implementing
the SIB mechanism is shown in Figure.

Under the SIB mechanism, a regional or
municipal authority (the commissioner) identifies
a social problem and defines target indicators for
solving it. The operator (VEB.RF), together with
experts, designs the project structure.

The parties (the authorities and the
investor) enter into a social impact bond
agreement — a legal contract that formalizes
the transfer of the investor’s funds to address
the social problem. Investors may include

Table 1. Authorial approaches to the content and specifics of social impact bonds

No. Author Definition
1 A.G. Kucherov, P.N. Zakharov | Away for the private sector to outsource social programs and receive compensation
(Kucherov, Zakharov, 2018) for achieving results
2 | O.L. Shuleiko (Shuleiko, 2022) |A debt instrument for raising funds to fully or partially finance or refinance social
projects that meet established requirements
3 |Yu.Yu. Filichkina, N.S. A public-private partnership tool that enables funding of effective social programs

Denisova (Filichkina,
Denisova, 2021)

through agreements that require specific results

4 R.L. Karmina, F.A. Kurakov
(Karmina, Kurakov, 2025)

A financial instrument capable of supporting effective development of the public
sector through activities aimed at achieving defined social outcomes

5 V.V. Bezotecheskaya, N.L.
Poltoradneva, E.D. Struts
(Bezotecheskaya et al., 2024)

Targeted bonds designed toimplement new or existing projects aimed at addressing
or alleviating specific social problems or achieving positive social change

Source: own compilation.

Figure. General framework for implementing the SIB mechanism
Source: own compilation.
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large companies operating in the region,
development institutions, and commercial
banks. The funds raised are channeled to
a service provider — a non-profit or private
organization - that implements a set of
activities (such as educational programs,
medical services, career guidance, etc.).
Although the investor does not directly carry
out the project, they participate in selecting
the provider and monitoring implementation.
Once the project is completed, an independent
evaluator (an expert commission or auditor)
verifies whether the target indicators have
been met. If successful, the commissioner
pays the issuer an amount equal to the funds
invested plus an agreed rate of return. If the
targets are not achieved, the investor loses
their investment (or part of it), and the budget
incurs no costs. In this way, the investor bears
the sole risk of not recovering their capital if
the social outcome is either not achieved or
not properly verified (Razumova et al., 2024,
p. 42).

It is important to note that, unlike
traditional infrastructure bonds, where the
investorreceives a guaranteed returnregardless
of the outcome, SIB payments are conditional
solely on the social impact. This increases the
service provider’s accountability and reduces
the budgetary burden in case of failure.

In Russian practice, payments are made
from regional and municipal budgets in the
form of grants (subsidies) upon successful
achievement of results. Interest costs (the
return to investors) generally do not exceed
the inflation rate and are offset by the social
impact achieved, which leads to lower budget
expenditures in the future.

The scientific literature today provides
a fairly detailed overview of the advantages
of using social impact bonds. For example,
A.G. Kucherov and P.N. Zakharov highlight the
opportunity for public authorities to conduct
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a preliminary assessment of the effectiveness
of specific social programs and projects before
committing to full-scale government funding
(Kucherov, Zakharov, 2018). O.L. Shuleiko
notes that issuing social impact bonds can,
on the one hand, improve the efficiency of
budget spending (since funds are allocated
only to projects that achieve measurable social
outcomes reflected in improved indicators)
and, on the other hand, enhance the public
image of corporate investors (Shuleiko,
2022). A.A. Bisultanova and A.Yu. Kolpakov
point to the significant role of social bonds
in strengthening social infrastructure and
improving the quality of life of the population
(Bisultanova, Kolpakov, 2024). In international
practice, authors often emphasize the ability
of social impact bonds to address the needs of
the most vulnerable population groups when
government resources are limited (Costa et al.,
2014); they also highlight the emergence of
innovative approaches to solvinglong-standing
social problems that the state has traditionally
addressed using conventional methods (Pandey
et al., 2018), as well as the broad adaptability of
the instrument to the conditions of a specific
country or region (Munksgaard Andersen et al.,
2022).

At the same time, the main disadvantages
of using social impact bonds include the long-
term nature of social investments (typically
ranging from three to five years); the difficulty
of finding and engaging a highly qualified
management company with the necessary
expertise to design and implement a package
of activities and projects, and to effectively
manage the funds raised; the labor-intensive
process of preparing documentation, which
requires aligning the interests of both the
commissioner and investors; the challenges of
evaluating the effectiveness of implemented
activities due to the imperfect nature of
methodologies for measuring social impact;
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the higher cost of private capital compared to
government borrowing (Solntsev, 2021, p. 202);
and the complexity of managing multiple
stakeholders (Chudinovskikh, 2017, p. 131).

It is important to distinguish social impact
bonds from other financing instruments used
in Russian practice, such as infrastructure
budget loans, DOM.RF infrastructure bonds for
financing social infrastructure development
in the regions, treasury infrastructure loans,
and projects for constructing public utility
infrastructure funded from the National Wealth
Fund under the program of the Territorial
Development Fund. While infrastructure
budget loans and DOM.RF bonds are aimed
at creating tangible assets — such as schools,
hospitals, and transport infrastructure — and
involve repayment of principal and interest
from budget sources regardless of the social
outcomes achieved, SIBs focus on addressing
social issues through the delivery of services
and programs. Under a SIB, investors receive
a return only if measurable improvements are
achieved (such as a reduction in recidivism or
an increase in educational attainment). This
makes the mechanism more flexible and less
risky for the budget. At the same time, SIBs
are not intended to fully replace infrastructure
instruments; rather, they complement them by
providing funding for areas that are currently
underserved by government programs.

Experience with social impact bonds in
Russia and abroad

Social impact bonds as a tool for raising
funds to implement

socially significant

projects and activities first appeared in the
United Kingdom about a decade and a half
ago. Under the “Big Society” program, the
Peterborough SIB project was launched in
2010 with the aim of reducing recidivism
(Broom, 2021). The contract for the bond
issuance was signed by the UK Ministry
of Justice and enabled Social Finance UK,
the managing company, to raise £5 million
from 17 social investors for a rehabilitation
program targeting prisoners released from
a private prison in Peterborough. Although
the program’s stated goals were only partially
achieved, investors did receive payments
from the Ministry, and the experience of
implementing this new resource mobilization
mechanism was assessed positively.

The UK experience with social impact
bonds was quickly adopted by other countries,
which began actively using this instrument to
address their most pressing social challenges.
In the 2010s, successful SIB projects were
implemented in the United States (including
a program to reduce recidivism among former
prisoners (Smekalin, 2022), addressing high
asthma treatment costs?, building affordable
housing for low-income families3, etc.),
Australia (a program to prevent children from
being placed in institutional care?*, a program
supporting women’s access to the labor
market®, etc.),and Canada (a program investing
in various activities aimed at increasing
physical activity among schoolchildren®).

In recent years, the social bond market has

grown rapidly. As of early 2025, 42 countries

2 (California city seeks to cut asthma rate via bond issue. Available at: https://www.reuters.com/article/us-investing-
impactbonds-health-idUSBRE8910U120121019/ (accessed: 10.10.2025).
5 Morgan Stanley has placed social bonds in support of affordable housing for $1 billion. Available at: https://

infragreen.ru/news/134796 (accessed: 10.10.2025).

4 Resilient Families Social Benefit Bond (SBB). Available at: https://www.benevolent.org.au/about-us/innovative-

approaches/social-benefit-bond (accessed: 11.10.2025).

5 National Australia Bank sells rare A$500 million gender equality bond. Available at: https://www.reuters.com/
article/nab-bond-ethical-idUSL3N1GT26D/ (accessed: 12.10.2025).

¢ Archived - Piloting social impact bonds in Ontario: The development path and lessons learned. Available at: https://
www.ontario.ca/page/piloting-social-impact-bonds-ontario-development-path-and-lessons-learned (accessed: 12.10.2025).
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had experience implementing projects based
on social impact bonds, with a total of 320
completed projects. The leaders in terms
of successful SIB projects are the United
Kingdom (100 projects), the United States (28
projects), France (26 projects), and Portugal
(25 projects)’. In international practice, social
impact bonds are most commonly used to
address challenges in healthcare, education,
and employment.

In Russia, the implementation of social
impact projects began relatively recently,
yet even in this short period, considerable
experience has been accumulated in using
them to address a variety of social challenges.

The first issuance of social impact bonds in
the Russian Federation took place in 2019 in the
Republic of Sakha (Yakutia). The issuer was the
company Social Development SFO LLC, and VEB.
RF served as the project operator, facilitating
the conclusion of all necessary agreements. The
funds raised from the bond issuance were directed
toward the project “Improving Educational
Outcomes of Students in the Republic of Sakha
(Yakutia)”. In 2023, the project was recognized as
successful by all parties involved?.

As of November 1, 2025, there were 12
regional projects in the social impact sphere
at various stages of implementation in Russia
(Tab. 2).

Despite the
instrument, its successful approbation can
be noted (Andreev, Boush, 2024). As of mid-
2025, out of 12 launched projects, 7 had been
completed, of which 5 were deemed successful

relative novelty of this

based on independent evaluation.

Territorial finance |

A key institutional feature of regional
social impact projects in Russia is the central
role of the state corporation VEB.RF, which
serves as the operator for such projects. VEB.
RF is responsible for methodological support,
monitoring, and organizing independent
assessments of whether social outcomes
have been achieved. At the same time, the
participation of companies such as Russian
Copper Company, SIBUR, and Russian Post as
investors and organizers highlights the interest
of businesses in implementing social impact
projects.

An analysis of completed projects shows
that the actual returns for investors range
from 3 to 6% per year — lower than bank
deposits or corporate bonds under current
macroeconomic conditions. Nevertheless,
all projects have attracted investors. This is
explained by motivations that gobeyond purely
financial considerations: major companies
view participation in SIBs as part of their
sustainable development strategy, allowing
them to systematically address social issues
in the regions where they operate, improve
human capital quality (health of workers,
quality of education for potential future
employees), and strengthen their reputation.
Development institutions, particularly VEB.
RF, participate in projects as part of their
mission to support social innovation. Thus,
despite their modest financial appeal, SIBs are
in demand among investors focused on long-
term non-financial outcomes.

Adistinctive feature of the Russian model for

implementing regional social impact projects

T According to the Government Outcomes Lab (GO Lab) of Oxford University. Available at: https://golab.bsg.ox.ac.
uk/knowledge-bank/indigo/impact-bond-dataset-v2/ (accessed: 14.10.2025)

8 A project of the Higher School of Economics and the VEB.RF Group. The Russian Federation and the government
of Yakutia have improved the educational outcomes of schoolchildren by more than 10%. Available at: https://www.hse.

ru/news/community/807197380.html (accessed: 15.11.2024).

32 PROBLEMS OF TERRITORY'S DEVELOPMENT

VOLUME 30 + ISSUE2 - 2026 |



Badylevich R.V., Ul'chenko M.V. Social Impact Project as a Tool for Regional Development...

Table 2. Experience in implementing regional social impact projects in Russia

Project

Funds raised /
Payment upon

area Region Organizer / Investor Timeline achievement of Implementation specifics
results, million
RUB
Primorye Khabarovsk 2022-2026 4277484 Development of alternative care
Territory Organization for models for people with mental
People with Disabilities disabilities
(autonomous non-
profit)
Chelyabinsk Russian Copper 2021-2023 29.2/30.9 Improving quality of life for people
Region Company with mental disabilities. Project
successfully completed
(%]
3 Republic of VEB.DV JSC 2021-2024 68.7/77.0 Improving quality of life for
g Sakha (Yakutia) people with disabilities. Project
% successfully completed
§ Khabarovsk VEB.DV JSC 2022-2026 42.7/48.4 Development of alternative care
Territory models for people with mental
disabilities
Kemerovo Center for Support 2023-2026 30.0/30.0 Assistance for visually impaired
Region and Social Services individuals
(autonomous non-
profit)
Republic of SIBUR 2023-2026 35.0/35.0 Improving quality of life for people
Bashkortostan with disabilities and their families
Sverdlovsk Pyaterochka retail 2022-2024 17.2/17.2 Implementation of a
Region chain comprehensive approach to
o preventing overweight and obesity
s in children
=
= Primorye Russian Post 2021-2022 36.17/36.17 Expanding access to health
I Territory assessments and home-based
medication support. Project
successfully completed
Kostroma Region | AFK Sistema through | 2022-2024 35.0/35.0 Training personnel for the timber
its subsidiary Segezha industry. Project successfully
Group (timber industry completed
< holding)
B Kamchatka VEB.DV JSC 2023-2026 65.6/75.33 Enhancing the effectiveness of
é Territory general education as a social and
w professional mobility pathway
Republic of VEB.DV JSC 2019-2022 60.0/68.0 Improving educational outcomes
Sakha (Yakutia) for school students. Project
successfully completed
Kamchatka VEB.DV JSC 2023-2026 20.0/22.2 Employment support for individuals
Territory with criminal records

Employment
support

Source: compiled from data from VEB.RF. Available at: https://xn--90ab5f.xn--p1ai/agent-pravitelstva/psv (accessed:
03.11.2025).
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is its experimental and adaptive nature. Unlike
the practice in some foreign countries, where
ready-made solutions are often replicated,
social impact projects in Russia tend to be
developed as pilot initiatives aimed at testing
new social technologies and models, with
the most effective ones then being scaled up
(Karmina, Kurakov, 2025).

Conditions and factors for effective
issuance of social impact bonds in Murmansk
Region

The Murmansk Region is one of the regions
where using social impact bonds to attract
extrabudgetary funds for addressing key social
issues appears highly promising. This is due to
several factors.

First, the region lies entirely within the
AZRF, whose development is a strategic
priority for achieving national goals. At the
same time, the Murmansk Region, like most
Arctic regions, faces a number of social
challenges. Among the most significant are
population outflows, especially of young
people, inadequate healthcare services,
insufficient provision of sports, cultural,
and leisure facilities, and several other
issues (Gushchina et al., 2023; Toropushina,
2023; Samarina et al., 2024). Meanwhile,
declining funding under the state program
“Socio-Economic Development of the
AZRF”° and the growing regional budget
deficit in recent years make it uncertain
whether existing social challenges can
be resolved through government funding
alone.

Second, the
home to four cities and agglomerations —

Murmansk Region is

Territorial finance |

AZRF
regions — that were included in the list of

the largest number among all
support settlements in the Russian Arctic
(Murmansk agglomeration, Kirovsk—Apatity
agglomeration, Monchegorsk agglomeration,
In October 2025,
long-term comprehensive socio-economic
through 2035 were

support settlements,

and Polyarnye Zori).

development plans
adopted for these
requiring significant financial resources. As
a result, substantial efforts will be needed in
the coming years to mobilize the necessary
funds to implement the full range of projects
and achieve the goals set out in the master
plans and long-term development plans for
these cities and agglomerations'?.

Third,
operate in the Murmansk Region, with

major Russian corporations

mining and large-scale  production
facilities located in the region. Currently,
seven localities in the Murmansk Region -
Kirovsk, Kovdor, Revda, Nikel, Monchegorsk,
Olenegorsk,and Zapolyarny — hold the status
of single-industry towns. In several other
cities, the activities of large enterprises
their

structure, and

significantly shape development,

economic employment
(Monchegorsk, Polyarnye Zori, Kandalaksha,
and others). Moreover, the level of public-
private partnership development in the
Murmansk Region can be characterized as
high. Agreements on the socio-economic
development of host territories have been
signed between the regional government,
municipal authorities, and companies
such as Nornickel, PhosAgro, Novatek, and

Rosatom State Corporation. Enterprises

° Kryuchkova E. (2020). The Arctic will share the money. The Ministry of Regional Development simplifies the state
program for its development. Analytical material in the electronic edition of the newspaper “Kommersant”. Available at:
https://www.kommersant.ru/doc/4269792 (accessed: 18.10.2025).

10 Tnvestments in the development of the support cities of the Arctic region were estimated at 4 trillion rubles.
Available at: https://tass.ru/ekonomika/21246391 (accessed: 19.10.2025).
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actively participate in developing the
region’s cities through corporate social
responsibility standards and sustainable
development strategies, funding social
projects and engaging in various municipal
and regional programs (Toropushina, 2022).
A wide range of public-private partnership
models is currently being applied. Based
on the results of 2024, Murmansk Region
ranked 34th in the corresponding rating of
Russian regions. The total value of projects
implemented through various forms of PPP
agreements with businesses in the region
exceeded 140 billion rubles!!.

However, despite positive trends in the
development of PPP mechanisms in the region,
certain challenges remain. In particular,
concession agreements are primarily used
for regional infrastructure projects and those
in commercially attractive sectors such as
tourism, leisure, and industry. At the same
time, far fewer projects are implemented in
social sectors such as education, healthcare,
and physical education and sports.

In addition to these objective conditions,
prominent researchers in Arctic studies have
pointed to the potential of using social impact
bonds to address socio-economic challenges
in the AZRF regions. A.M. Vorotnikov and
“in the
context of international sanctions, slowing
growth,

problems, social impact bonds will become

K.A. Agadzhanova argued that

economic and worsening social
one of the mechanisms for developing social
entrepreneurship in Russia and will help
develop the social infrastructure of the AZRF”

(Vorotnikov, Agadzhanova, 2019, p. 34).

Potential effective social impact projects in
the Murmansk Region

Implementing social impact projects in
the Murmansk Region requires an integrated
that
specificities. The region is characterized by

approach accounts for regional
unique socio-economic conditions, including
the concentration of industrial production in
urban areas, unfavorable demographic trends
driven by population outflows and high natural
decline rates, and a challenging environmental
situation in many municipalities. These factors
make it necessary to adapt the standard social
impact mechanism to local realities.

Potential participants in social impact
projects in the Murmansk Region could
include regional government authorities -
represented by relevant ministries — which
would identify priority social problems and
act as commissioners of results. Investors
could be corporations operating in the Arctic
zone (such as PhosAgro, Nornickel, Novatek,
and others) that are interested in advancing
their ESG agendas and developing human
capital. Project management, methodological
support, and documentation preparation
functions could be entrusted to VEB.RF, which
has experience implementing social impact
projects and actively supports their replication
across Russian regions. The implementation
role could be assigned to professional
non-profit organizations with expertise in
addressing specific social challenges in the
Far North. To verify the achievement of target
indicators, an expert commission should be
established, including both direct participants
(representatives of government authorities

11 The cost of PPP projects in the Murmansk Region has exceeded 140 billion rubles. Available at: https://

murmansk.rbc.ru/murmansk/23/05/2024/664f40789a79478a708eeeb8?ysclid=m3d20j1ba991750967

20.10.2025)
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and corporate investors) and independent

experts.

The choice of target social outcomes to
serve as the foundation for implementing
social impact projects in the Murmansk Region
can be based on an assessment of the specific
characteristics of individual municipalities

For municipalities designated as support

Territorial finance

Table 3. Potential social impact projects in support settlements of the Murmansk Region

and their socio-economic development goals.

settlements in the Arctic Zone of the Russian
Federation, it seems advisable to consider the
following areas and target outcomes when
assessing the feasibility of social impact
projects (Tab. 3).

industrial tourism and
museum cluster

new jobs in tourism

e 30% increase in tourist
flow

o Attraction of least
10,000 visitors annually to
the museum complex

support Potential projects Eotent|al Target indicators Project description
settlement investor
Kirovsk-Apatity |Digital educational ApatitJSC  |e 15% improvement in Development and implementation
Agglomeration | platform for schools in student performance in of a unified educational platform
the agglomeration natural sciences using virtual reality technologies for
® 100% of schools in teaching natural sciences. The project
the agglomeration draws on the successful experience of
equipped with modern IT |Siemens Corporation in Germany in
infrastructure establishing STEM laboratories
o At least 30 teachers
trained in digital
competencies
Prevention of Apatit JSC | e 30% reduction in Creation of a continuous worker
occupational diseases occupational disease health monitoring system using
among mining cases wearable devices and predictive
industry workers ® 25% reduction in costs | analytics. The experience of LUKOIL
for treating occupational |in implementing similar programs
diseases demonstrates their cost-effectiveness
o 5% of workers enrolled
in annual medical check-
up programs
Monchegorsk|Environmental Kola MMC | e 20% reduction in The project includes the creation of
Agglomeration | rehabilitation and respiratory disease a real-time air quality monitoring
health of an industrial incidence among the system, greening of industrial areas
city population over 5 years using phytoremediation technologies,
o Remediation of at least |and installation of modern filters at
50 hectares of industrial | production facilities. The experience
land of  Nornickel in implementing
® 30% reduction in heavy |environmental programs in Norilsk
metal concentrations in demonstrates the potential for
soils of residential areas | achieving significant results
Development of Kola MMC | e Creation of at least 50 | Creation of a museum of metallurgical

history, development of industrial
tourist routes, and organization of
exhibition spaces. The project is based
on successful industrial tourism
experiences in Germany and Sweden
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End of Table 3
support Potential projects I?otentlal Target indicators Project description
settlement investor
Murmansk Center for adaptation | Novatek ® 40% reduction in Establishment of a multifunctional
Agglomeration | of migrant workersin |PJSC interethnic tensions center offering legal support services,
the Arctic according to sociological |language courses, and cultural
surveys integration programs. The experience
o Reduction in the of the Norwegian company Equinor
number of offenses in adapting foreign specialists will
committed by migrants be adapted to the conditions of
® 30% reduction in staff | Murmansk
turnover among migrant
workers
Preventive medicine Novatek ® 30% reduction in Creation of a corporate health
for rotational shift PJSC occupational morbidity center with preventive programs,
workers o Implementation of a implementation of wearable devices
real-time worker health for monitoring worker health, and
monitoring system development  of  individualized
e Increase in the rehabilitation programs. The
workplace well-being experience of Total in protecting
index to 80% worker health at Arctic fields will be
adapted to the conditions of the Kola
Peninsula.

Source: own compilation.

The projects presented take into account
the specific characteristics of the Kirovsk-
Apatity agglomeration as a territory with a
high concentration of industrial production
and a need for high-quality medical and
educational services. Investment by Apatit JSC
in these projects aligns with ESG principles and
corporate social responsibility, and will help
create favorable conditions for attracting and
retaining skilled personnel.

Implementing projects in the Monchegorsk
agglomeration will allow Kola MMC not only
to meet its environmental commitments but
also to create new drivers of economic growth
and improve quality of life in the industrial
agglomeration. The projects are in line with
the company’s sustainable development
strategy and take into account the specific
characteristics of a single-industry town with
a core metallurgical enterprise.

Implementing the proposed projects in the
Murmansk agglomeration will allow Novatek
to strengthen its position in the Arctic region
by developing sustainable social infrastructure.
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Investments in migrant adaptation and
healthcare will create favorable conditions
for attracting the skilled personnel needed to
implement the company’s large-scale projects
in the Arctic.

The choice of the social impact bond
mechanism for the proposed projects is not
coincidental. Unlike traditional public-private
partnership models, which focus on creating
physical assets without always ensuring clear
oversight of outcomes by the investor, SIBs are
designed to achieve specific social changes.
Payment for these outcomes from the budget is
made only after they have been verified, which
incentivizes the investor to effectively monitor
how funds are spent. Direct funding from the
regional budget or corporate social investments
lack such incentives and do not guarantee
that goals will be achieved. Moreover, for the
investor, participating in a SIB is preferable to
non-recoverable spending, because if the project
succeeds, the funds are returned with a return,
and the reputational benefits are amplified by
public recognition of the results achieved.
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From the perspective of impact on
territorial development, the key criterion for
selecting projects is their strategic coherence.
This means that priority in the Murmansk
Region should be given to projects that:

1) are initiated in coordination with
investors already integrated into the region’s
economy. In the Murmansk Region, the
sources of financing are not abstract portfolio
investors but the largest taxpayers and
employers (PhosAgro, Nornickel, Novatek).
Their participation in SIBs allows corporate
social investments to be transformed from
charitable

systematic mechanism linked to their own

one-off contributions into a
workforce needs and long-term development
strategies;

2) align with priorities established in the
strategic development documents of the
municipalities. The project selection method
should involve verifying their contribution
to achieving the targets set in the strategic
planning documents of the municipalities and
the region as a whole - in particular, the long-
term socio-economic development plans for
the support municipalities of the Arctic Zone
of the Russian Federation;

3) are aimed at creating public goods
that reduce future budget expenditures.
Project selection should be based on their
potential to generate “budget savings” in
the long term. The projects presented have
a significant multiplier effect on territorial
development (enhancing the attractiveness
of living in the implementing municipalities,
improving the population’s quality of life,
addressing labor market challenges, etc.)
and free up budget resources to address
other priorities.

Thus, the proposed approach to selecting
projects and investors ensures a synergy of
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corporate, regional, and municipal interests,
transforming SIBs from a mere financial
instrument into a tool for implementing a
coordinated territorial development policy.

Conclusions and recommendations

With thorough and careful development of
the conditions, proper assessment of objectives,
and ensured engagement of all participants
in implementing the social impact bond
mechanism, this tool can attract significant
financial resources and substantially address
several acute problems in the social sectors
of the Murmansk Region. Moreover, using the
social impact bond mechanism can generate
positive outcomes for all key actors in the
regional economic system (Tab. 4).

At present, however, certain difficulties and
challenges remain, and addressing them would
help increase the effectiveness of social impact
bond issuance and their use in solving the most
pressing social problems.

One of the main challenges inimplementing
the social impact bond mechanism today
is the fragmentary nature of the regulatory
framework governing this instrument. Current
budget and civil legislation does not directly
reference social impact bonds or projects,
creating a certain legal vacuum. The Budget
Code of the Russian Federation is oriented
toward financing processes (procurement of
services) rather than outcomes. There are no
mechanisms for multi-year budget planning or
for setting aside funds for future payments for
successful projects.

Another issue is the underdevelopment
of the social investment market. Russia lacks
a sufficiently established class of investors
ready to invest in projects with deferred and
conditional returns, which involve high social,
rather than purely financial risks.
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Table 4. Positive effects from implementing social impact projects

in the Murmansk Region

Regional authorities

Large business entities as investors

The region and society

— Accesstoadditional extrabudgetary
funding for regional social sectors

— Repayment of funds only when
invested resources achieve high
effectiveness in social sectors

— Expansion of tools and directions
for regional social system
development

— Strengthened cooperation with

— Opportunity to recover funds invested in
regional social sectors and earn additional
returns upon achieving target indicators

— Improved image as socially responsible
companies working for the benefit of the
Murmansk Region

— Strengthened ties with authorities and
potential for additional benefits

— Creation of conditions to reduce employee

— Development of healthcare,
education, solutions to
environmental and  migration
challenges

— Improved quality of services in
key social sectors: healthcare and
education

— Creation of conditions to reduce
population outflows and increase

regional businesses morbidity and enhance the region’s| life expectancy by addressing critical
attractiveness  for  attracting labor| social issues
resources
Source: own compilation.
Additional factors currently limiting  procedure, and the mechanism for budget
the issuance of social bonds in the Russian = payments. It is also necessary to introduce
Federation include: high upfront costs  provisions allowing constituent entities of

due to the complex process of preparing
documentation and concluding necessary
agreements for social impact projects; the
absence of unified standards and a shortage of
methodologies for assessing social outcomes
that could serve as target criteria for social
bond issuance; weak information support for
the functioning of the social impact project
framework.

The solution lies in adopting government
measures aimed at further developing the
social impact bond segment and creating
conditions that make it more attractive to
potential investors. Specific measures could
include the following:

Developing a regulatory mechanism for
social impact projects. Pilot projects have
been implemented since 2019 with the model
participation of VEB.RF and could serve as the
basis for issuing social bonds in the Russian
Federation. It is advisable to codify at the
legislative level the conceptual framework for
social impact bonds, the model of interaction
the selection

between parties, project
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the Russian Federation and municipalities to
allocate targeted budget appropriations to pay
for successful social outcomes under multi-
year contracts. Federal authorities, together
with the expert and academic communities,
should develop and approve standard
methodologies for assessing social outcomes
in priority areas (employment, education,
healthcare).
Establishing a system of incentives
for investors willing to commit to this
development tool on a long-term basis.
Developing and implementing mechanisms
for information support for social bonds as an
instrument that can not only provide a return
on investment but also enable participation in
addressing the most critical social challenges in
the regions. Implementing and widely publicizing
the results of pilot social impact projects at
the regional level, in close collaboration with
interested regions, will help accumulate practical
experience and demonstrate the effectiveness
of the tool. Additionally, it is necessary to

organize professional development programs
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for state and municipal employees, as well as for
representatives of non-profit organizations and
potential investors, covering the fundamentals
of project management and the implementation
of social impact projects. Support should
be provided for the creation of professional
associations and working groups that bring
together representatives of government, business,
non-profit organizations, and the academic
community to exchange experience and develop
consensus-based solutions in the implementation
of the social impact bond mechanism.

Implementing these measures will create
conditions for the development of the social
bond institution in the Russian context and
significantly expand the appeal of this financial
instrument for addressing the most pressing
social problems in the regions.

In conclusion we note that the scientific
novelty of this study lies in the development
of a theoretical and applied approach to
integrating social impact bonds into the
strategic management system of an Arctic
region. The authors’ contribution to knowledge
consists of the following:

1) the specific characteristics of applying
SIBs in the Arctic Zone of the Russian
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baabinesunu P.B., YnbueHko M.B.

NPOEKT COLULNANBHOIO BO3AEACTBUA KAK MUHCTPYMEHT
PA3BUTUSA PETMIOHA (HA MATEPUANTIAX MYPMAHCKOI OBJIACTI)

Cmamuos noceésujeHa 60npocam NOUCKa HOBbIX UHCMPYMEHMO8 NnpuejieueHus: (GUHAHCOBbIX PeCypCos
Ons (puHAaHCUPoOB8aHUsl COYUANBHBIX NPOEKMO8 U peuleHus Haubosiee 0CmpslX COYUANbHbIX NPpobem Ha
pezuoHanvHoM ypogHe. O0seKmMoM UcciedosaHusl 8slcmynarom o0auayuu coyuanbHozo 8o3deticmeus
KaK NOMeHYUaIbHblli MEXaHUu3M (PUHAHCUPOBAHUS peanu3ayuu NPoeKmos 6 coyuanbHslx cpepax Myp-
Mawckoli obnacmu. B pabome paccmompeHsl NOHsimue U 0C06eHHOCMU UCNOoNb308aHUsl 00uzayuii co-
yuansHozo 603deticmausi, onpedeyneHsl 0CHOBbl HOPMAMUBHO-NPABOB020 pPe2yNUPOBAaHUsl 00pauleHust
daHHOo20 uHcmpymeHma & 3apybexHoli npakmuxke u 8 Poccuu. Ha 6ase onsima ucnons308auus coyu-
anvHolx o0nuzayuti 8 Poccuu u 3a pybexcom ycmaHoe/1eHo, Umo OaHHbLl UHCMPYMeEHM uMeem wupoKue
nepcnekmuesl NpuMeHeHus 8 NpaKkmuke pewleHus: COYUaIbHylx 3a0au Ha peeuoHalbHoM yposHe. Ilpo-
6edeH aHanu3 ycnosuti 071 peanusayuu npoekmos coyuanbHoz2o eo3deticmaust 6 Mypmackoti obnacmul.
JlaHbl pekomeHdayuu no yeasim npoekmos coyuanbHozo 8o3deticmeaust 8 Mypmatckoti obnacmu, npedso-
MHceHvl CyOBeKMbl, KOMOpble NOMEHYUAILHO Mo2ym 0blmb 3adelicmeosaHsl 8 Kauecmee yuacmHuKos npo-
eKmos, u onpedesieHsl NOJIOHUMeNbHbIE I hekmbl om peanusayuu MexaHu3ma ooauzayuti coyuanbHoz2o
8o30deticmaus 071 pasnuuHslx Kamezopuii cy6sekmos. BuvisieneHsl npobnemel, coepxcusaroujue passumue
MexaHu3ma obnuzayuti coyuanpHozo 8o3deticmaus 8 Poccuu, u daHsl pekoMeHOayuu no passumuio 3mo-
20 uHcmpymenma. HayuHas HO8U3HA UCCIE008aHUSL COCMOUM 6 paspabomke u anpodayuu Ha npumepe
KOHKPemHO020 apKmuueckozo pe2uoHa nooxoda Kk cmpamezuueckomy conpsixeHuro mexaHusma SIB c do-
KyMeHmamu meppumopuanbHoz20 NIAGHUPOS8AHUS U UHMepecamu Kuesblx KOpnopamueHbslx Uzpokos 6
ycnosusix Apkmuxku. ITpakmuueckas 3HauumMocmes pabomaot 6a3upyemcs Ha 603MOMCHOCMU UCNONb3064a-
HUSl NpedCcMasieHHbIX pe3yibmanmos 6 cucmeme peanusayuu pezuoHalbHol IKOHOMUUECKOT NOIUMUKU
8 Mypmauckoli obnacmu, a makxie 803MOMHOU ux adanmayuu 6 opyaux cyosekmax P.

Obnuzayuu coyuanvHozo 8o3deticmaus, SIB-o6auzayuu, npoekmasl COYUAIbHO20 8030eticmaust, apKkmuueckuti
pezuoH, Mypmarckas o6acms, COUUanbHas cepa.
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In the current context of sanction pressures and geopolitical turbulence, mobilizing all available
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materials, mineral fertilizers, and plastics to knowledge-intensive, high-cost pharmaceuticals,
cosmetics, electronic components, and household appliances. The study aims to identify the impact
of the chemical industry on territorial development at both the global and national levels, as
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well as its future growth prospects in the Russian economy. The analysis shows that the chemical
industry’s share of global GDP increased from 1.6% in 1994 to 2.7% in 2022, while the nominal
value of output grew approximately sevenfold — from USD 400 billion to USD 2.8 trillion. The most
intensive development is observed in China, where the industry’s share of GDP rose from 2.7% in 1994
to 4.8% in 2023, while the value of export-import operations increased eight- to tenfold. In Russia,
the chemical industry is most developed in the mineral fertilizer segment, which serves as a driver
of export revenues. However, the positive trade balance generated by fertilizer exports is offset by
substantial imports of pharmaceutical products, resulting in a negative balance in this segment. This
underscores the need to develop domestic pharmaceutical production to reduce import dependence
and contribute to stable foreign trade accounts. The study also reveals the growing role of the
chemical industry in generating tax revenues for the regions hosting fertilizer production facilities —
from 6-13% in 2009 to 9-33% by 2023. In addition, several other channels through which the chemical
industry influences territorial development are identified. The results may be useful for students,
researchers, educators, and government officials interested in the development patterns of specific
sectors of the national economy.

Chemical industry, territorial development, global corporations, industrial economics, mineral
fertilizers.
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Introduction

Currently, the Russian Federation is facing
a number of geopolitical challenges that not
only exacerbate accumulated socio-economic
imbalances, but also exacerbate the issues of
finding new and improving existing sources of
economic growth. One of these sources is the
chemical industry, which serves as a key link in
the production chain of related sectors of the
economy: pharmaceuticals, agriculture, textile
industry, food industry, construction, plastics

production and others. At the same time, in
recent years, the chemical industry market has
become one of the world’s leading markets in
terms of output!, continuing to grow due to
demand for chemical products. So, today, in
everyday life, people have become accustomed
to using personal hygiene products or
detergents, and in agriculture, they use highly
effective mineral fertilizers that can affect the
qualitative and quantitative characteristics of
the crop (Tab. 1).

! According to data for 2023, the oil and gas market is 6.7 trillion U.S. dollars (6,4% of GDP), car market is 3.6
trillion U.S. dollars (3.4% of GDP), household appliances and electronics market — 1.9 trillion U.S. dollars (1.8%), ferrous
metals market — 1.2 trillion U.S. dollars (1.2% of GDP), non-ferrous metals market — 1.1 trillion U.S. dollars (1.1% of GDP)
(According to: Oil and Gas Market Size, Share, Growth & Industry Analysis. Available at: https://www.kingsresearch.
com/oil-and-gas-market-177; Global Automotive Industry Market Size. Available at: https://finance.yahoo.com/news/
global-automotive-industry-market-size; Global Consumer Electronics Market Size, Share, Trends, & Growth Forecast
Report. Available at: https://www.marketdataforecast.com/market-reports/consumer-electronics-market; Metal and
Metal Ore Market Research Report. Available at: https://www.marketresearchfuture.com/reports/metal-and-metal-
ore-market-32628; Non-Ferrous Metals Market Report. Available at: https://www.imarcgroup.com/non-ferrous-metals-
market; Global GDP for 2023. Available at: https://ru.tradingeconomics.com/world/gdp).
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However, despite the wide range of products
in the industry, the contribution of chemistry to
the development of territories is multifaceted.
Large chemical corporations are key taxpayers
and employers in their home regions. Due to
the instability of the geopolitical situation,
it is advisable to update data on the impact
of the chemical industry on the development
of the Russian economy. Thus, based on the
identification of key trends, it is possible to
determine the prospects for the development
of the chemical industry, which will contribute
to strengthening the positive impact on the
development of territories in the future.

Theaimofthestudyistodeterminetheimpact
of the chemical industry on the development of
territories on a global and national scale, as well
as its growth prospects. The research objectives
are: to characterize the economic content of the
chemical industry; to analyze key industry trends

at the global and Russian levels; to identify
the most significant segments of the industry;
to determine the industry’s contribution to
territorial development; to identify the growth
prospects of the chemical industry.

The object of the study is the global and
national chemical industry. The subject of the
paper is the influence of the chemical industry
on the development of territories.

Literature review on the topic under
consideration

The Russian economic literature presents
many publications devoted to the study of the
peculiarities of the development of the chemical
industry both at the national and global levels.
Many Russian authors note that the chemical
industry and the petrochemical industry are
the basic industries in the Russian economy.
For instance, the level of chemicalization of

Table 1. Examples of applications of chemical industry products

Area of application

Product examples

Agriculture and farming

Mineral fertilizers: nitrogen, phosphorus and potash; plant protection products; greenhouses

Medicine and healthcare

Pharmaceutical products, cotton wool, gauze, bandages, etc.

Construction and
renovation

Paints, varnishes, mastics, putties, mixtures, sprayed thermal insulation, polyurethane foam,
sealants, plastic building materials, other silicate products: glass, ceramics, etc.

Mechanical engineering
and transport

Tires and other rubber products for machinery, corrosion-resistant compounds, lubricants,
alkaline and synthetic degassing agents, self-adhesive tinting films, washing fluids and de-icing
agents for glass

Defense production

Gunpowder, explosives, elements of atomic weapons, fuel, high-density oxidizing agents, en-
ergy-intensive polymers

Perfumery, cosmetology
and personal care prod-
ucts

Soaps, creams, extracts and oils, deodorants and other synthetic aromatic compounds, abso-
lutes, gels, shampoos, varnishes, scrubs, masks, etc.

Household chemicals

General-purpose detergents, cleaning products, detergents for washing dishes, cleaning
stoves, ovens, grills and removing grease, products for glasses and mirrors, formulations
for washing and caring for clothes and shoes, washing powders, gels, capsules and tablets,
bleaches and stain removers, conditioners for clothes and shoes, shoe care products

Computer equipment

Monitor care products, thermal pastes, refilling powders and liquids for printer cartridges

Food industry

Preservatives: citric acid, sodium benzoate, potassium sorbate; flavor enhancers: monosodi-
um glutamate, hydrolyzed vegetable protein, yeast extract; artificial sweeteners: aspartame,
saccharin; emulsifiers: lecithin, soy lecithin, gum arabic

Sports nutrition

Proteins, amino acids, protein-carbohydrate mixtures, vitamins and minerals; special addi-
tives, etc.

Source: own compilation.
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the national economy is a criterion of scientific
and technological progress, which contributes
to accelerating the pace of its development
(Tal’berg, 2016). The importance of developing the
chemical industry is also due to the introduction
of innovations in areas such as energy, ecology
and health. It is worth noting that among the
important areas, scientists highlight the creation
of environmentally friendly materials, such as
bioplastics, which reduce dependence on fossil
raw materials (Allanazarova et al., 2024).

In the publications of scientists of Vologda
Research Center of RAS, economic research on
the chemical industry includes consideration
of the financial activities of producers of
mineral fertilizers (Kopytova, 2017) and their
contribution to the regions of their base
(Malyshev, 2021b). Considerable attention
is paid to the issues concerning interaction
of chemical industry corporations with the
state (Malyshev, 2021a), research of factors
regarding formation of financial results and
peculiarities of distribution policy of chemical
corporations (Malyshev, 2024), analysis of
export-import operations of the industry
(Malyshev, Pechenskaya-Polishchuk, 2024).
Thus, we can emphasize that the chemical
industry in Russia is based on the production
of mineral fertilizers.

The research of foreign authors has not
ignored the features of the development of
the chemical industry. A team of researchers
from China notes that the sustainability of
the chemical industry is crucial for achieving
global sustainable production. In their
opinion, from 2004 to 2014, the indicators
of the sustainable development of the global
chemical industry as a whole improved, in
particular, due to technological processes
(Yang et al., 2022). Other authors agree on the
trends with the increasing role of science and
industry interaction in creating a sustainable,
safe and innovative chemical industry of the
future (Valencia, 2013).
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The monograph of American and Italian
scientists proves that the chemical industry was
significantly transformed in the 20th century
under the influence of the petrochemical
revolution. For example, in Germany, by 1960, oil
had become a key raw material sent to European
countries. In turn, the chemical industry has
shifted to the creation of plastics, synthetic
fibers, fertilizers, medicines and other mass
chemicals (Galambos et al., 2007). Today, the
chemical industry is one of the key consumers
of oil. According to various estimates, chemical
production accounts for up to 14% of the world’s
oil (Lopez et al., 2023). At the same time, the
issue of environmental impact is raised, since
processing industries often have a negative
impact on the atmosphere and hydrosphere of
the territory (Lopez et al., 2023). In this regard,
long-term proposals for the development of
alternative sources of raw materials for the
production of chemical products are being
updated (Darkow, Gracht, 2013).

Thus, the chemical industry in modern
economic literature is characterized as a
fundamental knowledge-intensive industry,
the level of development of which serves as a
key indicator of scientific and technological
progress and technological sovereignty. In
particular, the Russian Federation tends to
produce mineral fertilizers as its main product.

Research methods

The methodological basis of the study is a
systematic approach that allows considering
the chemical industry as an integral element
of the national and global economy. To achieve
this aim and solve the tasks of the work, a set of
general scientific and special economic methods
has been applied, providing a multidimensional
analysis of the industry’s impact on the
development of territories. The study used
economic and statistical methods, in particular
dynamic time series analysis, to assess long-
term trends in industry development over
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the period 1994-2023, including calculating
the growth rate of global output and changes
in the industry’s share in global GDP. The
structural analysis was used to determine the
contribution of the chemical industry to the
gross domestic product of individual countries,
as well as to calculate the industry’s share in
the structure of investments in fixed assets and
tax revenues of the home regions, such as the
Vologda, Novgorod, and Smolensk regions. It is
worth noting that the choice of these regions
is justified, first of all, by the availability of
accessible and complete financial statements.
In addition, PJSC PhosAgro, PAO Acron and
PAO Dorogobuzh, based in these regions, are
comparable in terms of scale of activity with
market leaders such as PJSC Uralkali and JSC
EuroChem. The statistical grouping method
is implemented when aggregating data over
five-year periods to offset cyclical fluctuations
and identify stable trends in investment,
employment, and tax revenue.

The information base of the study isbased on
data from international statistics (World Bank,
UN Comtrade, FAO, IFA, International Labor
Organization), official materials from federal
government agencies of the Russian Federation
(Rosstat, Federal Tax Service, Ministry of

Industry and Trade, Ministry of Agriculture),
reports from specialized associations (RAPU)
and analytical agencies (Grand View Research,
Statista). It is important to note that data
on Russia’s foreign economic activity (FEA)
is limited to 2021, due to the transition to a
policy of limiting information related to the
protection of FEA participants under sanctions
pressure. The regulatory framework was formed
by strategic documents for the development of
the chemical industry and the agro-industrial
complex of the Russian Federation and foreign
countries. The theoretical basis of the research
was determined by the works of Russian and
foreign scientists devoted to the problems
of sustainable development of the chemical
industry, technological sovereignty and
economic security.

Results of the study

Over the previous 30 years, a characteristic
feature of the development of the chemical
industry has been its progressive growth rate.
From 1994 to 2023, the global output of the
industry increased 7-fold in value terms, from
0.4 trillion U.S. dollars to 2.8 trillion U.S. dollars,
and the industry’s share in global gross product
increased from 1.6% to 2.7% (Fig. 1).
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Figure 1. Dynamics of chemical industry output (billion U.S. dollars) and its share in global GDP (%)
for 1994-2023
According to: Global chemical products market: current state and prospects.
Available at: http://vestkhimprom.ru/posts/mirovoj-rynok-khimicheskoj-produktsii-sostoyanie-i-perspektivy;
World GDP History 1960-2023. Available at: https://countrycassette.com/world-gdp-history/
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In many countries with developed market
economies and high-tech industries, such
as China, Japan, and Germany, the average
share of the chemical industry in GDP is at
the level of 4% or more. Over the previous 30
years, the share of the chemical industry in
Russia has increased from 1.6% to 2.8% of GDP,
mainly due to the sustainable development of
mineral fertilizer production and the creation
of polymer facilities. In addition, Russia’s
undoubted competitive advantage in the
development of the industry remains cheap oil
and gas raw materials for wholesale consumers,
in particular for domestic production (Fig. 2).

However, in the modern economic system
of developed and developing countries,
the contribution of the chemical industry
is regulated not only by macroeconomic
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indicators. Let us look at the channels through
which the industry influences the development
of the country.

1. Source of attraction of investment
resources.

At its core, the chemical industry, as a
manufacturing industry, is an industry that
creates products with various added values. For
example, the coal and chemical sector is highly
dependent on technology,but produces complex
products with high performance characteristics
(Xu, 2020). The German chemical concern
BASF invested in the development of biological
fertilizers and plant protection products to
increase crop resistance to stressful conditions,
which, in turn, led to a 15%? increase in revenue
in the company’s agricultural segment in 2022.
Investments of the American chemical company

China Japan Germany USA Russia

M On average for 1994-1998 On average for 2019-2023

Figure 2. Average annual contribution of the chemical industry to the GDP of different countries
in 1994-1998 and 2019-2023, %

According to: World Bank - World Development Indicators (WDI). URL: https://databank.worldbank.org/source/world-
development-indicators; China Petroleum and Chemical Industry Association (CPCIA) - Annual Report 2023. URL: https://
www.cpcia.org.cn; OECD.Stat - Gross value added by industry (Historical Data for Japan). URL: https://stats.oecd.org;
METI - White Paper on Manufacturing Industries (2023). URL: https://www.meti.go.jp/english/statistics/index.html;
Destatis - Statistisches Bundesamt Deutschland. URL: https://www.destatis.de/EN/Home/_node.html;

Destatis - Volkswirtschaftliche Gesamtrechnungen (VGR), 2023. URL: https://www.destatis.de/DE/Themen/Wirtschaft/
Volkswirtschaftliche-Gesamtrechnungen/_node.html; BEA - Industry Eco-nomic Accounts. Value Added by Industry. 325 -
Manufacturing: Chemicals. URL: https://www.bea.gov/data/industry/gross-output; American Chemistry Council - Economic
Impact Reports (2023). URL: https://www.americanchemistry.com/Economic-Center; Russian Statistical Yearbook (section:
“Sectoral structure of GDP"). Available at: https://www.sci.bas.bg/ssc/Statistical_yearbook_of_Russia_1994.pdf;
Ministry of Industry and Trade of the Russian Federation - Annual report 2023 on the chemical industry.
Available at: https://minpromtorg.gov.ru

2 BASF continues expanding its global biologics development strategy. Available at: http://www.abercade.ru/
research/analysis/15862.html
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Dow Inc. in the production of materials with
a low carbon footprint allowed to increase
revenues from sales of environmentally friendly
products for 2019-2023 by 25%, or +5 billion
U.S. dollars®. Thanks to the development of a
new line of biodegradable plastics, the Belgian
chemical company Solvay increased revenue
from this activity by 10% in 2022, which
brought the company an additional 300 million
euros?. These and other corporate examples
from different countries demonstrate active
investment in the technological improvement
of chemical production.

In Russia, the average annual volume of
investments in fixed assets in the chemical
industry increased 3.8 times, from 167 billion
rubles in 2009-2013 to 638 billion rubles by
2019-2023.Atthe same time, the industry’s share
of capital investments among manufacturing

industries increased from 11% to 18%, and in
the total amount of investments of all types of
activities — from 1.5% to 2.5% (Tab. 2).

2. Formation of the trade balance.

For many countries, the chemical industry
is an important part of exports, influencing the
growth of their economies, foreign exchange
earnings, as well as international relations and
cooperation. The positive trade balance in the
chemical industry is characterized by China
(exports exceed imports by 3 times), India
and Australia (by 2 times), Japan (by 18%), the
countries of North America (by about 14%) and
Europe (by an average of 7%)°.

The situation in the Russian Federation is
different: imports of chemical products (about
56 million U.S. dollars) are approximately twice
as high as exports (at 27 million U.S. dollars),
which creates a trade deficit. The key factor

Table 2. Investments in fixed assets of chemical industries in the Russian Federation
as a whole for 2009-2023

Volume of in- I
X . . Investments in fixed
vestments in the | Total investments in . ok
. o . Share assets of all types of Share
Period chemical indus- manufacturing -
activities
try
billion rubles % billion rubles %

Average for 2009-2013 167 1,479 11.0 10,840 1.5
Average for 2014-2018 366 2,247 16.1 15,234 24
2019 472 2,708 17.4 19,329 24
2020 481 2,984 16.1 20,394 24
2021 551 3,428 16.1 23,240 24
2022 731 3,733 19.6 27,865 2.6
2023 924 4,363 21.2 33,438 2.8
Average for 2019-2023 638 3,443 18.1 24,853 2.5
2019-2023 to 2014-2018 1.7 times 1.5 times +2p. p. 1.6 times +0.1 p. p.
2019-2023 to 2009-2013 3.8 times 2.3 times +7.1 p. p. 2.3 times +1p. p.
* The share of investments in fixed assets of the chemical industry in manufacturing industries.
** The share of investments in fixed assets of the chemical industry among all types of economic activity.
According to: Investments in Russia. Available at: https://rosstat.gov.ru/folder/210/document/13238

3 Investing in Decarbonization Across Dow. Available at: https://www.centralcharts.com/en/1115434-dow-inc/

news/4380985-investing-in-decarbonization-across-dow

4 Belgiunvs Solvay hikes 2022 profit forecast after first-quarter beat. Available at: https://www.yahoo.com/tech/

belgiums-solvay-hikes-2022-profit-050456872.html

5 UN Comtrade Database. Available at: https://comtradeplus.un.org/
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in this is the purchase of high-tech chemical
products (mainly pharmaceuticals), while the
Russian chemical industry receives its main
income from the sale of mainly low-grade
products to the world market, in particular
mineral fertilizers (Fig. 3).

At the same time, a positive trade balance is
typical for Russian regions where large chemical
enterprises are based. For example, a significant
volume of exports in the Vologda and Novgorod
regions, exceeding 2 billion U.S. dollars, is
associated precisely with the concentration
of large mineral fertilizer production assets
in their territories. In the Vologda Region, the
excess of chemical exports over imports has

increased from 21 times in 2009 to almost 37
times by 2021. In the Novgorod Region, the
positive balance of payments increased 4.6
times in the same period, from 421 million U.S.
dollars to 1939 million U.S. dollars. Despite the
increased demand for imports in the Smolensk
Region, in 2021 its value was 3% less than
export sales (Fig. 4).

3. Creation of jobs in the regions where
chemical industries are based.

The chemical industry plays an important
role in the economy in generating employment.
The industry employs almost 10 million people
worldwide (Abedsoltan, 2023). According to the
International Labor Organization, the average
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Figure 3. Valuation of exports and imports of chemical products
Russia in 2009 and 2021, million U.S. dollars
According to: data from the yearbook “Regions of Russia”.
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Figure 4. Valuation of exports and imports of chemical products of the

Vologda, Novgorod, and Smolensk regions in 2009 and 2021, million U.S. dollars
According to: data from the yearbook “Regions of Russia”.
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annual number of employees in the chemical
industry increased by 21% from 8.1 million to
9.9 million in 1994-2023.

The share of workers in the chemical
industry in the Russian Federation as a whole for
the period amounted to 5.4% in manufacturing
industries. In dynamics (2009-2023), the
number of chemical industry workers decreased
by 11% — from 415.4 to 370.3 thousand people.
To a greater extent, the reduction in personnel
was influenced by the educational factor and
current employment trends: a shortage of
qualified personnel, insufficient compliance of
curricula with the technological processes of
real industries, as well as growing social and
professional mobility®.

Geographically, the average number of
employees has decreased even more. Let’s
consider this indicator by comparing the

dynamics of the national average and in one
of the regions where large-scale chemical
production is based. Table 3 shows that the
deployment of PJSC Apatitinthe Vologda Region
contributes to the formation of more than
5.8% of employment among all manufacturing
industries. The average Russian value is 5.5%.
There is no significant discrepancy between
the indicators, but the availability of detailed
structured information on the number of
employees by type of economic activity in the
Vologda Region indicates that the negative
trend has affected it more (43% in the region
versus 11% in the country). Consequently, even
with fourfold gaps in dynamics, the home region
is able to generate an outstripping development
trend. It is worth noting that the key reasons
for the reduction in personnel, on the one
hand, include the optimization of production

Table 3. Average annual dynamics of the number of chemical industry workers
in Russia and the Vologda Region in 2009-2023

Total in Russia Vologda Region
Number Of. Share in Share among Number Of. Share in Share among
Mepuog em-ployees in manufacturing all types of em-ployees in manufacturing all types of
the chemical ! ) L the chemical . ) L
. industries activities . industries activities
indus-try indus-try
people % people %

Average for
2009-2013 415,360 5.3 4.0 7,420 7.7 1.8
Average for
2014-2018 371,225 5.3 3.7 3,875 4.9 1.0
2019 365,000 5.4 3.7 3,500 4.7 1.0
2020 365,400 5.5 3.8 4,200 5.6 1.2
2021 372,100 5.6 3.9 4,200 5.8 1.2
2022 378,600 5.7 3.9 4,400 6.2 13
2023 no data no data no data 4,700 6.8 1.4
Average for
2019-2023 370,275 5.5 3.8 4,200 5.8 1.2
2019-2023 to . .
2014-2018 1time +0.2 p. p. +0.1 p. p. 1.08 times +0.9 p. p. +0.2 p. p.
2019-2023 to . :
2009-2013 0.89 times +0.2 p. p. -0.2p.p. 0.57 times -1.9p. p. -0.6 p. p.
According to: Industrial production in Russia. Available at: https://rosstat.gov.ru/folder/210/document/13225

¢ Three points of growth in the shortage of personnel. Available at: https://neftegaz.ru/analisis/companies/656256-
tri-tochki-rosta-defitsita-kadrov-/https://neftegaz.ru/analisis/companies/656256-tri-tochki-rosta-defitsita-kadrov-/
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and production costs (including the use of
automation processes), on the other hand, the
shortage of highly qualified personnel’.

4. Budget system revenue generation.

Due to the export orientation of the
Russian chemical industry, its contribution to
the formation of federal budget revenues is
extremely small (less than 2%), and sometimes
negative due to the excess of tax deductions
(refunds) value-added tax charges.
However, a different situation is observed in the
revenue generation of consolidated budgets of
regions where chemical industries are based.

over

Three key taxes (corporate income tax, personal
income tax, and property tax) levied on
chemical organizations account for up to 41.4%
of individual regional budgets (PAO “Acron” in

2022). Thus, the average annual share of these
budget revenues from the Vologda Region
chemical industry accounted for 5-8% of the
revenues of all types of activities in the region,
in the Novgorod Region — from 7 to 25%, in the
Smolensk Region — about 6%. It is important
to note that the end of the pandemic and high
fertilizer prices in the face of anti-Russian
sanctions significantly expanded the tax base
for implementing the fiscal function in 2011-
2023 (Tab. 4).

Thus, based on the presented facts and
trends, we can conclude that the chemical
industry plays an important role at the national
and regional levels. It promotes the creation of
jobs, including highly qualified ones, increases
labor productivity and reduces costs in related

Table 4. Taxes paid by the largest chemical industry manufacturers
to the budgets of their home regions* for 2009-2023

Total in Russia PJSC PhosAgro PAO Acron PAO Dorogobuzh
(Vologda Region) (Novgorod Region) (Smolensk Region)
Taxes to the Taxes to the Taxes to the Taxes to the
Mepuog regions from ~x | regions from % | regions from %% | regions from .
the chemical Share the chemical Share the chemical Share the chemical Share
industry** industry** industry** industry**
million rub. % million rub. % million rub. % million rub. %
Average for
2009-2013 66,787 1.6 2,403 7.8 1,754 11.9 1,046 5.8
Average for
2014-2018 101,703 1.7 2,049 5.0 1,344 6.8 1,702 6.4
2019 119,954 1.5 398 0.6 2,915 12.3 1,344 4.3
2020 95,848 1.2 420 0.7 842 4.1 825 2.6
2021 229,929 2.2 9,398 9.5 10,704 333 4171 11.3
2022 249,403 23 14,385 17.2 15,252 41.4 2,219 5.8
2023 292,636 2.0 10,174 8.7 13,677 32.0 2,465 4.4
Average for
2019-2023 197,554 1.8 6,955 74 8,678 24.6 2,205 5.7
2019-2023to 1.94times | +0.1p.p. | 3.39times | +23p.p. | 6.46times |+17.8p.p.| 1.30times | -0.7 p.p.
2014-2018
2019-2023 to . . . .
2009-2013 2.96times | +0.2p.p. | 2.89times | -0.5p.p. | 4.95times |+12.7p.p.| 2.11times | -0.1p.p.
* They are indicated in parentheses after the name of the largest chemical industry manufacturer.
** Income tax, personal income tax and property tax.
*** Share of the chemical industry among all types of economic activity.
According to: Federal Tax Service data.

7 Analysis of the impact of industry on the financial stability of the Vologda Region budget system. Available at:
https://web.snauka.ru/issues/2013/12/29748
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sectors of the economy, acts as an engine of
scientific and technological progress, generates
investment flows for the development of new
technologies, materials and the introduction of
innovative solutions.

Prospects for the development of the
chemical industry

The chemical industry is of particular
importance for the economy against the
background of the actualization of the problem
of food security, which is common to all world
farms (Chen, Reniers, 2020). Hunger remains
one of the main problems of humanity, and the
world is moving away from achieving the UN
goal of eliminating hunger by 2030, formulated
in 2015%. Thus, according to estimates by the

Food and Agriculture Organization of the
United Nations, an average of 733 million
people were malnourished in 2023, which is 26%
more than in 2019°. According to the Eurasian
Development Bank, global food security is
deteriorating — every ninth inhabitant of the
Earth is hungry or malnourished.

The key specialization of the Russian
chemical industry, as noted earlier, is the
production of mineral fertilizers. According to
Roscongress, the country’s share in the global
market of mineral fertilizers is close to 1/5,
which is comparable to providing fertilizers to
more than 1.5 billion people!®. Among the main
sub-sectors of the chemical industry (Fig. 5),
the production of mineral fertilizers is more
related to ensuring food security.

Chemical industry

] ] 1 L ]
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! L
Mining Basic ‘ l Organic Special ‘ ‘ Fine |
chemistry chemistry synthesis chemistry chemistry
! ! , L ! I}
Brief characteristic |
L ] ] ! o
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materials are polymers P ezuipment
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Figure 5. Industrial structure of the chemical industry

According to: Industrial structure of the chemical industry. Available at: https://www.chemistry-expo.ru/ru/articles/
otraslevaya-struktura-himicheskoj-promyshlennosti; Chemical industry of Russia. Structure of the chemical industry.
Available at: https://spravochnick.ru/geografiya/hozyaystvo_rossii/himicheskaya_promyshlennost_rossii

8 Food security and unlocking the agro-industrial potential of the Eurasian region. Available at: https://eabr.org/
analytics/special-reports/prodovolstvennaya-bezopasnost-i-raskrytie-agropromyshlennogo-potentsiala-evraziyskogo-
regiona/

9 The state of food security and nutrition in the world in 2024. Available at: https://www.fao.org/publications/fao-
flagship-publications/the-state-of-food-security-and-nutrition-in-the-world/ru

10 Expert opinion on the results of the SPIEF-2023 session “Ensuring global food security in modern conditions”.
Available at: https://roscongress.org/materials/eda-i-my-problema-prodovolstvennoy-bezopasnosti-v-mire/
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In this regard, solving the problem of
ensuring food security has become an obvious
impetus for the development of the mineral
fertilizers segment based on three key groups
of factors:

— demographic: against the background of
an increase in population at the global level,
the area of land suitable for cultivation has
remained virtually unchanged; therefore,
ensuring global food security is impossible
without increasing soil yields;

— environmental: due to climate change,
urbanization processes, as well as in the process
of growing cultivated plants, land depletion
inevitably occurs, and artificial fertilization is a
key way to maintain and increase soil fertility;

— economic: from the point of view of
production costs, it is more profitable for
agricultural enterprises to increase soil fertility
and harvest high yields in a small area than the
opposite.

This is due to a more than threefold increase
in the global total consumption of mineral
fertilizers per arable area, from 42 to 140 kg per
1 hectare in 1966-2021. Nitrogen consumption

200
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increased 5.7 times in the same period, and the
use of phosphate and potassium tripled (Fig. 6).

A number of countries that focus on
agriculture may exceed the global average
consumption of mineral fertilizers per arable
area by one and a half times or more. For
example, since 2015, Indonesia has been
characterized by the use of significant amounts
of fertilizers — over 270 kg per hectare of arable
land, for India — 193 kg per hectare, for Brazil —
369 kg, for China - 374 kg. We should note that
the global average is about 140 kg per hectare
(Tab. 5).

Back in 1840, a German scientist, one of the
founders of agrochemistry, Ju. von Liebig wrote
in his work on the application of chemistry
in agriculture: “One day, the time will come
when every field, according to the plant that
will be grown on it, will be fertilized with a
proper fertilizer prepared in chemical plants”!!.
In modern agriculture, the use of fertilizers is
an obligatory agrotechnical initiative and is
considered as one of the most effective methods
of intensive agriculture, due to the close direct
relationship between soil replenishment

2005 2010 2015 2016 2017 2018 2019 2020 2021

M Potassium (K20)

Figure 6. Dynamics of global consumption of mineral fertilizers
in 1965-2021, million tons
According to: Global consumption of agricultural fertilizers from 1965 to 2021 by nutrients. Available at: https://www.
statista.com/statistics/438967/fertilizer-consumption-globally-by-nutrient/

11 Liebig von Ju. (1936). Chemistry as applied to agriculture and physiology. Moscow — Leningrad: Gosudarstvennoe
izdatel’stvo kolkhoznoi i sovkhoznoi literatury “Sel’khozgiz”. 406 p.
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Table 5. Use of fertilizers per 1 hectare of arable land in key importing countries,
Indonesia and Russia for 1994 and 2021

1994 2021 2021 to 1994
Country Use of fertilizers per 1 | Placein the | Use of fertilizers per 1 Place in : -
times | positions
ha of arable land, kg world ha of arable land, kg the world
China 238 28 374 13 1.57 +15
Brazil 117 48 369 15 3.15 +33
Indonesia 144 43 279 24 1.94 +19
India 83 62 193 40 2.33 +22
USA 108 52 128 64 1.19 -12
Russia 1 99 25 107 2.27 -8
On average in 182
countries of the 91 b 140 X 1.54 X
world
According to: Fertilizer use per 1 hectare of arable land by country. Available at: https://statbase.ru/datasets/agriculture/
fertilizer-consumption/; Fertilizer consumption per arable area in the world from 1966 to 2021. Available at: https://www.
statista.com/statistics/1287873/global-consumption-of-fertilizer-per-area/

with inorganic compounds and the degree of
resistance of crops to climatic conditions, etc.

Grand View Research’s forecast estimates
indicate that, against the background of a
doubling of global GDP, the further growth
of the mineral fertilizers market by 2035 will
amount to approximately 61% with an average
annual growth rate of 4.1% (Fig. 7).

Nitrogen fertilizers, which are in the
highest demand, will continue to generate

a significant share of the increase!’.
According to the International Fertilizers
Association (IFA), the share of nitrogen
fertilizers in 2023 reached 60% of total
consumption, while the share of demand
for phosphorus and potash fertilizers was
25% and 15%, respectively. For comparison,
in 1994 nitrogen fertilizers were used
less frequently - 55%, and phosphorous
fertilizers more often — 30% (Fig. 8).
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s Size of the mineral fertilizers market, billions U.S. dollars

e Global GDP, trillion U.S. dollars

Figure 7. Projected values of the size of the mineral fertilizers market
and global GDP until 2035
According to: Grand View Research. Available at: https://www.marketresearch.com/Grand-View-Research-v4060/

12 The most common nitrogen fertilizers are carbamide, potassium chloride, phosphorous monoammonium
phosphate, diammonium phosphate and triple superphosphate.
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Figure 8. Trends in the global demand for mineral fertilizers in 1994 and 2023, %
According to: International Fertilizer Industry Association. Available at: https://www.fertilizer.org/

The key consumers of agricultural fertilizers
in the world in 1994-2023 were the countries of
Asia and Africa, where the total use of nitrogen,
phosphorus and potassium increased by more
than 2-3 times. While Europe, on the contrary,
reduced consumption by 28% to 18 million tons.

In its annual reports on food security in
recent years, the World Bank cites insufficient
availability of fertilizers due to stable price
increases as one of the major obstacles to
food production's. The report of the Eurasian
Development Bank also predicts a period of
high food prices due to the pricing policy
for fertilizers!4, the cost of which increased
2.7-9.5 times!® depending on the type in
1994-2023. As a result, the 30-year dynamics
of rising prices for mineral fertilizers directly
affected the cost of key types of agricultural

increased 3.4 times, wheat — 2.4 times, rice —
by 93%.

When faced with issues of ensuring food
security, agricultural countries are developing
strategic documents for the development of
the agro-industrial complex, in which the
production of mineral fertilizers is among the
most important areas.

In the Address to the Federal Assembly,
Russian President V.V. Putin stressed that “today
the agro-industrial complex is a successful
industry that feeds the country and conquers
international markets”'®. For its development,
the country has adopted a Strategy for the
development of the agro-industrial and fisheries
complexes of Russia until 2030, in which it is
proposed to solve the tasks of strengthening
food security by increasing yields and involving

products (Fig. 9): the cost of 1 ton of corn at least 13.2 million hectares of land in

35 For instance: Food Security. 21.01.2025. Available at: https://www.worldbank.org/en/topic/agriculture/brief/
food-security-update

4 Food security and unlocking the agro-industrial potential of the Eurasian region. Available at: https://eabr.org/
analytics/special-reports/prodovolstvennaya-bezopasnost-i-raskrytie-agropromyshlennogo-potentsiala-evraziyskogo-
regiona/

5 For example, for carbamide - by 4 times (from 90 U.S. dollars to 358 U.S. dollars per ton), for diammonium
phosphate - by 2.7 times (from 203 U.S. dollars to 550 U.S. dollars per ton), for phosphate ore — by 9.5 times (from 34 U.S.
dollars to 324 U.S. dollars per ton), for potassium chloride — by 3.4 three times (from 113 U.S. dollars to 383 U.S. dollars
per ton), for triple superphosphate — 3.1 times (from 153 U.S. dollars to 480 U.S. dollars per ton) (Commodity Prices.
Available at: https://www.indexmundi.com/commodities/).

16 The President's Address to the Federal Assembly on February 29, 2024. Available at: http://www.kremlin.ru/
events/president/transcripts/73585
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Figure 9. Dynamics of average annual world prices for corn, wheat and rice in 1994-2023,
U.S. dollars per ton
According to: Food and Agriculture Organization of the United Nations. Available at: https://www.fao.org/

agricultural turnover by increasing soil fertility!’”.  impact on the environment: for nitrogen
In fulfillment of strategic objectives, in October  fertilizers, maintaining a stable production
2024, the Ministry of Agriculture of the Russian ~ level, but focusing on improving product
Federation approved a plantoincrease purchases  quality and reducing energy intensity; for
of mineral fertilizers by farmers until 2030,  phosphorus fertilizers, reducing production by
according to which the use of mineral fertilizers = optimizing the use of phosphorus and limiting
in the Russian Federation for 2024-2030 should  the extraction of raw materials; for potash
increase by 24% to 6.7 million tons under the  fertilizers — an increase of 10-15% by 2030
baseline scenario, and by 52% to 8.2 million  due to the development of new deposits and
tons under the optimistic scenario. tons'.  technological innovations®.
The Russian Association of Fertilizer Producers In the United States, according to key
has predicted a 35% increase in the volume of  strategic documents related to the activities of
mineral fertilizer production in the country in  mineral fertilizer producers?!, the main changes
2023-2030 to almost 80 million tons®. by 2040 should be an increase in domestic
China, which is actively developing in this = production, a reduction in the carbon footprint,
area, focuses on the production of mineral = non-dependence on foreign policy factors and
fertilizers while minimizing the negative  ensuring food security.

7 The strategy for the development of agro-industrial and fisheries complexes until 2030: Government Decree
2567-R, dated 08.09.2022. Available at: http://static.government.ru/media/files/G3hzRyrGPbmFAfBFgmEhxTrec694Ma
Hp.pdf

18 Ministry of Agriculture of Russia: A new strategic plan to increase purchases of mineral fertilizers until 2030.
Available at: https://graininfo.ru/news/minselkhoz-rossii-novyy-strategicheskiy-plan-po-narashchivaniyu-zakupok-
mineralnykh-udobreniy-do-2030/

Y RAPU: By 2030, Russia will increase the production of fertilizers to almost 80 million tons. Available at: https://
ria.ru/20241227/rapu-1991685375.html; Fertilizer production in Russia increased by 10% in 2023: what awaits the
industry in 2024. Available at: https://www.forbes.ru/prodovolstvennaya-bezopasnost/505396-proizvodstvo-udobrenij-
v-rossii-v-2023-godu-vyroslo-na-10-cto-zdet-otrasl-v-2024-m

20 The main strategic documents defining the objectives of the production of mineral fertilizers in China: “Strategy
for the development of agriculture until 2035”, “Sustainable Development Goals until 2030” (Corresponding to the UN
SDG).

21 The main strategic documents defining the goals of the production of mineral fertilizers in the USA: “Bipartisan
Infrastructure Law”, “Inflation Reduction Act”, “National Defense Authorization Act”, “U.S. Fertilizer Industry Roadmap
to Net Zero Emissions by 2040” and “National Security Strategy of the United States”.
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The strategy for the development of mineral
fertilizers production in Indonesia is aimed at
the sustainable development of agriculture
and improving food security??. According to
it, the country aims to reduce dependence on
imported fertilizers, increase their efficiency
and protect the environment. Through
investments in technological development,
modernization and expansion of production
capacities, the Indonesian government aims to
increase production of urea and ammonia by
20-25%, phosphorous fertilizers by 15-20%,
and potash fertilizers by 10-15% by 2030.

Summing up the study of the prospects for
the development of the chemical industry, it is
worth noting that its future is determined by the
transition from an extensive raw material model
to a high-tech transformation, the key driver will
remain the critical role of mineral fertilizers in
ensuring global food security. In the Russian
context, the strategic vector of development
is shifting toward achieving technological
sovereignty and eliminating the structural
imbalance between export-oriented low-
conversion production and the scarce segment
of low-tonnage chemicals. At the meso-level,
the industry secures the status of a fundamental
stabilizer of regional socio-economic systems,
ensuring the stability of territories
during periods of acute geopolitical turbulence
through ultra-high budgetary efficiency and
concentration of investment capital.

even

Conclusion

We briefly list the main results obtained
at the end of the study on the trends in the
development of the global and Russian chemical
industry and its impact on the development of
territories.

1. The Russian chemical complex maintains
a pronounced focus on the production of low-
grade fertilizers, primarily mineral fertilizers,
which generates a significant influx of export
revenues. However, at the macro level, there is a
trade deficit due to high import dependence in
the segments of fine and specialty chemicals, in
particular pharmaceuticals.

2. In contrast to the global trend of
employment growth in the industry (+21% over
30 years), Russia is experiencing a decrease
in the number of employees in it (-11%).
Nevertheless, the industry retains a high share
in the employment structure of manufacturing
industries (5.4% in the Russian Federation),
and in some regions remains one of the key
employers.

3. The production of mineral fertilizers
plays a critical role in ensuring global food
security. The increase in global fertilizer
consumption (from 42 to 140 kg/ha in 1966—
2021) is associated with the need to increase
yields against the background of limited land
resources and population growth. Russia,
controlling about 20% of the global fertilizer
market, provides food security to about 1.5
billion people in terms of calories.

4. Despite the sanctions pressure, the
industry demonstrates high investment
activity: the share of chemicals in the
investments of manufacturing industries in the
Russian Federation increased from 11 to 18%.

5. Strategic
China, the USA, and Indonesia emphasize the
importance of the fertilizer segment. In Russia,
it is planned to increase the use of fertilizers by
24-52% by 2030.

6. In the regions where the largest holdings
are based (PJSC PhosAgro, PAO Acron, etc.),

documents from Russia,

22 The main strategic documents defining the goals of mineral fertilizers production in Indonesia: “Master Plan

PR

for the development of the agro-industrial complex (Rencana Induk Pengembangan Pertanian)”, “Plan for National

3

Energy and Industry until 2050 (RUEN — Rencana Umum Energi Nasional)”, “Strategy for the Development of Sustainable

Agriculture (Strategi Pembangunan Pertanian Berkelanjutan)

Development Goals — SDGs)”.
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the industry demonstrates extremely high
fiscal importance, generating up to 33-41%
of regional budget tax revenues during peak
periods.

Thus, the scientific novelty of the work
lies in a comprehensive study of the influence
of the chemical industry on the development

of territories through the prism of modern
geopolitical challenges and sanctions pressure.
The results can be used as a factual basis for
subsequent research, as well as to inform
authorities about the current state of the
industry, and to develop and adjust industry
strategic planning documents.
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MansbiweB M.K., bopucos E.B., loHuapyk A.C.

BJIMAHVNE XUMWUYECKOI NMPOMbILLUJTIEHHOCTI
N MPON3BOACTBA Y40BPEHIA HA PA3SBUTUE TEPPUTOPUIA:
TEHAEHUW N NEPCNEKTUBbI HA MAKPOYPOBHE

B cospemeHHbIX YCNI08USX CAHKYUOHHO020 NPOMUBOCMOSHUSL U 2eonosumudeckoll mypoyieHmHocmu
ona obecneueHust passumus meppumoputi HeoOxXo0umMa aKmueu3ayusi 8CEB03MONCHBIX UMEUJUXCS
pecypcos. OOHUM U3 HUX 18/11eMCSl XUMUUECKask NPOMbIULIEHHOCMb, 0011adarnwds WUpoKuM nepeuHem
chep ucnonv3osarust noayuaemoti nNpodykKyuu: om Hu3KonepeoenvHulx U KPYNHOMOHHAMCHbIX CIMPOU-
MeNbHbIX MaAmepuanos, MuHepaibHolx yooopeHuli u naacmmacc 0o Haykoemkoii u dopozocmosiueli
(apmayesmuku, KOCMeMUKU, 1eMEHMO8 INeKMPOHUKU U Oblmosoli mexHuku. Llens ucciedosaHus
3axnruaemcs 8 onpedeseHuu 8AUSHUSL XUMUYECKOU 0mpaciu Ha pazsumue meppumoputi 8 2100a16HoM
U HayuoHansHoM macuimabe u OanvHeliulux nepcnekmus ee pocma 6 omeuecmeeHHOl IKOHOMUKE.
Pesynemamol aHaiu3a nokasslearm, ymo 8KJ1ad xumuueckoii ompaciau 8 mupogoti BBII evipoc ¢ 1,6%
8 1994 200y do 2,7% 6 2022 200y, hpu HOMUHANLHOM CMOUMOCMHOM Yy8eauueHuu 00sema 8bInycKa
npodykyuu npumepHo 8 7 pas — ¢ 400 mapo do 2,8 mpnau doanapos. Haubosiee uHmeHcugHoe pazgumue
ompacnu Habnwodaemcs 6 Kumae — pocm exknada ompaciau 6 BBII ¢ 2,7% 6 1994 200y do 4,8%
8 2023 200y, mo20a Kaxk CrmoumocmHoti 006emM 9KCNOpmMHo-UMNOpmHusLx onepayuti yseauuucs 8 8—10 pas.
B Poccuu xumuueckas npomuluLieHHOCMs HauboJiee pa3suma 6 cezmeHme npou3eo0cmea MuHepanbHolx
yooOpeHuti, ABAANUUXCI aKceiepamopom GopmuposaHust 3KCnopmHslx 00x0008. OnpedesieHo,
umo Gopmupyemoe 3IKCNOPMOM MUHEPATIbHBIX YOOOpeHUli NonoxumensHoe canvdo N1AmeixHoz20
Oanaxca Hugeaupyemcs 3HauUmMenbHsIMu 00semamu umnopma gapmayesmuuieckoti npodykyuu, mem
camulM €030asas ompuyamensvHslll naamexcHolll 6a1aHc. B 853U ¢ amum akmyanusupyemcst 60npoc
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passumus hpou3eoocmea omeuecmeeHHol Gapmayesmuku, cNOCOOHOU HUBeNUPOBAMb UMNOPMHYIO
3asucumocms u codeticmeosams (HopmMupo8aHurd ycmotiuueslx 8HeUIHeIKOHOMUUECKUX pacuermos.
BuisignieHa go3pacmarnwas posib Xumuieckoti ompaciu 6 popmuposaHuu Hano208six 00xX0008 pe2uoHo8
Oasuposaus npou3eodcms MuHepaibHslx yooopeHuili — ¢ 6-13% 8 2009 200y 0o 9-33% k 2023 200y.
ITomumo 3moezo, onpedenieH psd Opy2ux KAHAN08 BAUSHUS XUMUYECKOU ompaciu Ha passumue
meppumoputi. Pesynsmamut ucciedoganust Mozym 6uimb noie3Hsl CMyo0eHmam, HayuHoiM pabomHuKam,
npenodagamensim u npeocmasumensim opzaHos 81acmu, NPoseasoUUM UHMeEpPeC K 0COOeHHOCMSM
passumus 0moenbHblX 0Ompaceti omeuecmeeHH020 HAYUOHAIbHO20 X035Ticmad.

Xumuueckas npoMbIULIEHHOCMb, pazsumue meppumoputi, 2100a1bHble KOpnopayuu, 3KOHOMuUKa ompacueti,
MUHepabHble YOOOPeHUs.
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Scientific and innovative activity is an important component of the economic security of the oil and
gas region, creating opportunities to offset the risks of oil and gas exports by high-tech deep chemical
processing of hydrocarbons and the redistribution of financial flows to high-value-added products
in other industries. The aim of the research is to find approaches to improving the economic security
of the oil and gas region based on its scientific and innovative potential in the context of the oil and
gas embargo, limited access to global technologies and financial resources, transformation of the
global fuel and energy balance and high volatility of oil and gas quotations in global commodity
markets. The main scientific problem of the study is the development of territorial aspects of ensuring
meso-level economic security based on the increased economic security of the system of interacting
regions using the advantages of their industrial specialization and rational spatial integration of
scientific and innovative potential to adapt the administrative-territorial division of the country
to the challenges of the new economy. To achieve this aim, we identified and solved the following
main tasks: to carry out an economic and theoretical review of possible ways to improve regional
economic security based on new forms of territorial integration of the scientific and innovative
potential of the oil and gas industry, the development of import-substituting high-tech oil and gas

For citation: Beilin I.L. (2026). Territorial integration of scientific and innovative criteria of economic
security of oil and gas regions. Problems of Territory’s Development, 30(2), 65—-84. DOI: 10.15838/
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equipment and services, and the intersectoral expanded reproduction of fixed assets; to carry out an
economic and theoretical review of threats to the economic security of the innovative and industrial
development of the oil and gas region, the effectiveness of its technological entrepreneurship and
venture business, the sustainability of the financial and investment policy of replacing critical
imports, the balance of resource and processing capabilities of regional producers with domestic
and external demand; to develop scientific and innovative criteria for regional economic security
and conduct their structural, dispersion, cluster analysis. As a result of the research, we presented a
model of hierarchical cluster interregional integration of the oil and gas regions of the Volga Federal
District according to the developed criteria of economic security. It is aimed at developing scientific
and methodological foundations for increasing the protection of national economic interests while
smoothing regional spatial polarization and rational territorial distribution of innovative and
industrial resources in the system of interacting regions.

Regional economy, economic security, oil and gas region, economics of innovation, economics of industry,
regional finance, economics of environmental management.
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Introduction

The economic security of an oil and gas region
is largely determined by the level of its scientific
and innovative potential in the production
activities of extracting and processing oil
and gas resources. To enhance this potential
under conditions of sanctions restrictions,
interregional integration of investment activity
in knowledge-intensive, high-tech projects and
developments is required'.

The oil and gas industry, as one of the main
sources of federal budget revenue, exhibits
properties of resilience and revitalization, with
a multidirectional impact on regional economic
security. As the scientific and innovative
component in the production activities of
extracting and processing hydrocarbon raw
materials grows, the value added of products
based on them increases, new international
and interregional markets for their sale are
developed, and transnational economic ties are

formed, creating opportunities and mechanisms
for circumventing sanctions.

Stagnation in the innovative development
of the oil and gas industry reduces
technological and financial independence,
creating preconditions for the vulnerability of
the economic systems of oil and gas regions
and the state to embargoes on major export
types, volatility of assets in global commodity
markets, and the agreements of the OPEC+
alliance.

This vulnerability can manifest itself
in a reduction in export duties directed to
the federal budget, as well as in profits and,
consequently, in corporate profit taxes of oil
and gas companies and related industries,
which flow to both the federal and regional
budgets. There is also a decline in income
and, consequently, in personal income tax
(which primarily goes to regional budgets) in
the corresponding economic sectors. In the oil

1 On the Strategy for Scientific and Technological Development of the Russian Federation: Presidential Decree 145

dated February 28, 2024.
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and gas sector, along with the financial and IT
sectors, wages have been recognized for many
years as among the highest.

Accordingly, addressing the issues of
protecting the economic interests of oil and
gas regions by leveraging national science
and innovative achievements can enhance the
sectoral, functional, institutional, and other
aspects of their industrial, financial, fuel and
energy, trade and logistics, and other forms of
independence?.

A new era of oil and gas is dawning, and
it must be far more complex than the last
hundred years, during which fossil fuels were
synonymous with wealth,a complex geopolitical
tool, and a driver of economic development.
Currently, the structure of the global fuel and
energy balance is increasingly influenced by
renewable energy sources, a resurgent nuclear
energy sector, and evolving socio-economic
and ideological trends.

Contemporary theoretical aspects

The contemporary significance of scientific
and innovative activity in Russian regions with
developed industries and endowed with their
own mineral resources is widely covered in
a number of authoritative studies, primarily
from the perspectives of such scientific fields
as innovation economics, economic security,
regional industrial
environmental economics, territorial finance,
and corporate finance. It has been demonstrated
that neo-industrialization in the oil and gas
sector — driven by the development of import-
substituting modern equipment and services, as
well as the innovative and resource potential of
the industry — can serve as a driver for creating
new forms of spatial economic interactions. This
is essential for protecting national interests in

economics, economics,

the global competition of high-tech, knowledge-
intensive industries, especially amid growing
structural imbalances in international financial
and economic relations (Kryukov, Borisova, 2024;
Kryukov, Tokarev, 2025; Kryukov, Kryukov, 2025).

Under conditions of expanding sanctions,
institutional =~ mechanisms to  enhance
regional economic security in areas of “old”
extraction and processing -specifically for
hard-to-recover, high-viscosity, high-sulfur
oil and associated petroleum gas with a wide
fractional composition — can be developed by
strengthening the innovative and industrial
sector of the oil and gas region. This can serve
as a counterweight to the spread of the costs
associated with an oil embargo (Karavaeva, Lev,
2024; Malkina, 2024; Kryukov, Tokarev, 2023;
Malkina, 2024). For instance, according to data
from the Ministry of Natural Resources and
Environment of the Russian Federation3, in the
Volga Federal District, the share of oil reserves
with high density (over 0.9 g/cm®and 0.87-0.9 g/
cm?®) stands at 26.7 and 30.9%, respectively; with
high viscosity (over 30 mPa*s) — 25.2%; and with
low permeability (less than 0.05 pm?) — 27.9%.
Given the technical and economic challenges
of extracting and processing such oil, and
its presence in the main Urals export blend,
Russia’s oil and gas sector requires proactive
measures toreduce its vulnerability torestricted
access to foreign scientific, technological,
investment, and financial resources, as well
as to the growing conflictual atmosphere in
key areas of the country’s economic interests.
This can be achieved through interregional
material, technical, financial, and industrial
integration within a framework that combines
spatial development and fiscal federalism,
leveraging the advantages of the digital
transformation of innovation ecosystems in oil

2 On the Strategy for Economic Security of the Russian Federation for the Period up to 2030: Presidential Decree 208

dated May 13, 2017.

5 State Report on the State and Use of Mineral Resources of the Russian Federation in 2023. Ministry of Natural
Resources and Environment of the Russian Federation. Moscow, 2024. 716 p.
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and gas regions (Akberdina, Smirnova, 2023;
Akberdina, Vasilenko, 2023; Lavrikova et al.,
2024; Lavrikova et al., 2025).

In planning the algorithms for strategic
industrial development during the
technological transition to Industry 5.0 and
the digital infrastructure of the regional
economy, a cluster-based model for organizing
interregional scientific and innovative
activity in the oil, gas, and petrochemical
complex can improve the economic security
of an oil and gas region against fluctuations
in international commodity and financial
markets (Glukhov et al., 2024; Glukhov et
al., 2023; Babkin et al., 2025). The impact of
structural transformations in the fuel and
energy balance on the economic security
of an oil and gas region can be mitigated
through the development and application of
a range of Russian critical technologies* in
the fields of deep hydrocarbon processing and
closed-loop production cycles. Transitioning
to these technologies requires building
portfolios of regional investment projects
based on available resource potential (Akaev
et al., 2024; Vasil’eva et al., 2025; Buchwald,
Bessonov, 2025).

Enhancing regional economic security
through the achievements of technological
sovereignty—amidthetransitiontonoonomics,
combined with neo-industrialization and the
variability of oil and gas revenues in federal
and regional budgets - is constrained by
Russia’s spatial heterogeneity in scientific
and innovative activity, as well as by the
regulatory frameworks of intergovernmental
economic associations that govern innovation
markets and venture capital (Bodrunov, 2023;
Bodrunov, Zolotarev, 2024; Filimonova et
al., 2024; Bufetova, 2025). The scientific and
technological development level of Russian

regions shows some correlation with their
endowment of mineral resources and industrial
capacity for deep processing. This is likely due
to a distinct “institutional code” in regional
economic systems with highly profitable oil
and gas production activities, which both
creates the need and provides the means for
increased corporate spending on research and
development (Lazhentsev, 2023; Myslyakova,
2023; Myslyakova, Martynenko, 2024; Uskova,
Ustinova, 2025).

The strategic importance of the fuel
and energy sector in the context of a future
multipolar geopolitical landscape and slowing
export-driven economic dynamics — rooted
in scientific and innovative achievements —
is likely to persist. Maintaining high levels
of economic security for oil and gas regions
amid global risks posed by speculative foreign
capital is possible by reducing vulnerabilities
in the infrastructure of technological
entrepreneurship, particularly in the area of
accelerated import substitution of critical
goods (Aganbegyan, 2022; Dmitrievskii et
al., 2021; Frolov et al., 2023a). Achieving
this requires that Russian non-resource
companies maintain strong positions
in international business. This, in turn,
depends on developing scientific approaches
to fostering a favorable innovation and
investment climate. Such approaches can
also form the basis for nationally oriented
structural and technological shifts in
industry, high-tech modernization of R&D
implementation in small and medium-sized
enterprises, and the reduction of excessive
organizational and administrative barriers
(Frolov et al., 2023; Porfir’ev, Shirov, 2024;
Terebova, Borisov, 2019).

In the oil and gas regions of the Volga

* List of Critical Technologies of the Russian Federation. Approved by Presidential Decree 529 dated June 18, 2024.
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Federal District, innovative production
clusters® in the field of oil, gas, and
petrochemicals have existed for over a decade.
Their purpose is to achieve breakthroughs
in creating new and promising high-tech
developments, enhance key competencies
and workforce qualifications using regional
scientific and educational resources, boost
the competitiveness of non-resource exports,
and increase integration into global value
chains. Such regional growth poles can serve
as anchor points for interregional innovation
and industrial integration. This would help
reduce the heterogeneity of the economic
space caused by the asymmetric effects
of state monetary policy under sanctions
pressure. In these circumstances, fiscal
decentralization appears to be the primary
option for smoothing territorial disparities
in the country’s scientific and technological
infrastructure and for ensuring long-term
financial mechanisms for the expanded
reproduction of fixed assets in the oil and
gas industry across regions (Demidova et al.,
2021; Pyankova, Kombarov, 2023; Kurilova,
2024; Izmodenova, Khromtsova, 2024; Lev,
2025).

Based on the review of the scientific
literature, it can be clarified that the
theoretical significance of this research
direction lies in its attempt to link the
category of regional economic security with
parameters of scientific and innovative
activity, interpreting them as elements of
regional resilience and adaptation to new
challenges. The practical significance may
be found in developing a typology of oil and
gas regions in the Volga Federal District and
creating a basis for discussing options for
interregional coordination of innovation

and industrial policy, grounded in a logical
connection between
and economic

innovation activity
security. The theoretical
foundations of spatial and regional economics
reveal mechanisms for the rational territorial
distribution of tangible and intangible
assets to maintain high levels of economic
security in regions, considering their sectoral
specialization. These foundations help create
optimal conditions for adapting regional
poles of industrial growth and scientific-
innovation development to the new economic
geography.

Proactiveterritorial planningof interregional
integration associations focused on the scientific
and innovative renewal of economic systems
at both primary and aggregated stages of
production activity can support the competitive
advantages of Russia’s export-oriented sectors.
Increasing economic integration among regions
can serve functions related to organizational
and managerial support for the transfer and
implementation of advanced and promising
technological achievements. This, in turn, leads
to diversification and expansion of non-resource
export areas, thereby contributing to enhanced
economic security.

A review of the extensive scientific
literature no generally accepted
system of criteria for the economic security of

reveals

Russian regions or macro-regions with specific
economic specializations. Widely known and
legally established macroeconomic indicators
of economic security include “physical volume
index of gross domestic product”, “gross
domestic product per capita (at purchasing
power parity)”, “share of Russian gross
domestic product in world GDP?”, “share of fixed
capital investment in GDP”®, among others.

However, it is not obvious which of these are

5 List of Innovative Territorial Clusters (Instruction of the Government of the Russian Federation DM-P8-5060 of

August 28, 2012).

¢ On the Strategy for Economic Security of the Russian Federation for the Period up to 2030: Presidential Decree 208

dated May 13, 2017.
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most appropriate to use at the regional level
(for instance, replacing GDP with GRP, etc.),
given the specific features of how regional and
federal budgets are formed from revenues of the
oil and gas industry — an industry that remains
highly profitable but faces unique challenges.
In this study, we propose using the following
indicators: “ratio of organizations’ expenditure
on scientific and innovation activities to total
volume of goods shipped, work performed, and
services rendered” and “ratio of the volume
of scientific and innovative goods, works, and
services to the total volume of goods shipped,
work performed, and services rendered”. The
rationale for these indicators is presented
in the analytical section of the article. The
scientific literature also contains attempts to
develop criteria for the economic security of
the Russian oil and gas industry as a whole, or
for individual oil and gas enterprises. However,

the results of these studies have not been
systematized within the context of current
sanctions restrictions, do not address issues of
regional economic development and economic
security, and, in our view, have not yet achieved
a stable scientific consensus. The passport
of the Higher Attestation Commission (VAK)
scientific specialty 5.2.3 — Regional and Sectoral
Economics (Economic Security) — does not
elaborate on the conceptual category “Criteria
for Economic Security” included within it.

Materials and methods

The object of the study is the economic
systems of regions in the Volga Federal
District that have a budget-forming oil and gas
complex: the Republic of Bashkortostan (RB),
the Republic of Tatarstan (RT), the Udmurt
Republic (UR), Perm Territory (PT), Orenburg
Region (OR), and Samara Region (SR) (Tab. 1).

Table 1. Volumes of oil and gas activity in the regions of the Volga Federal District in 2024

Structure of the volume of shipped products (work, services) for
Volume of goods of own the economic activity “Mining and quarrying”, %
production, work and services -
Region performed in house for the | Extraction o o ,
economic activity “Mining and of crude Mining of Mlnln.g of Support services
quarrying”, million RUB petroleum and| metal ores |other minerals for mining
natural gas

Republic of Bashkortostan 506 407 60.5 9.9 L 28.0
Republic of Mari El 2137 - -
Republic of Mordovia 334 - - 100.0 -
Republic of Tatarstan 1309 946 86.9 12.5
Udmurt Republic 442 434 90.8 - 0.4 8.8
Chuvash Republic 583 - - 100.0 -
Perm Territory 796 222 93.3 0.1 2.3 43
Kirov Region 1989 10.8 - 744 14.8
Nizhny Novgorod Region 6 537 - - 99.0 1.0
Orenburg Region 997 365 86.5 5.0 6.7
Penza Region 3960 - -
Samara Region 746 335 89.6 - 0.9 9.5
Saratov Region 70 358 87.4 - 8.9
Ulyanovsk Region 35383 81.8 - 17.9 0.3
* Data are not published to ensure the confidentiality of primary statistical data obtained from organizations, in accordance
with Federal Law 282-FZ of November 29, 2007, “On Official Statistical Accounting and the System of State Statistics in the
Russian Federation” (Clause 5, Article 4; Part 1, Article 9).
Source: Compiled from: Regions of Russia. Socio-Economic Indicators. 2024: Statistical Compendium. Rosstat. Moscow,
2024. 1081 p.
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The oil and gas regions of the Volga-Ural
oil and gas province share similar challenges
in the extraction and processing of viscous
and high-sulfur oil, as well as in the efficient
use of associated petroleum gas. They are
characterized by the near depletion of large
deposits and a significant number of small
and medium-sized reserves’. This makes
it necessary to actively involve small and
medium-sized innovative, high-tech oil and
gas businesses in the processes of extracting
and deeply processing hydrocarbon resources
in these territories?.

At the same time, the manufacturing
industries of the oil and gas regions in the
Volga Federal District are highly differentiated,
and their levels of economic dynamics and
sustainable development relative to one
another vary widely. This leads to asymmetric
effects in terms of threats to their economic
security (Tab. 2).

The subject of the study is the system of
economicrelations between the budget-forming
regional oil and gas industry and the region’s

scientific and

innovation potential.

This

potential includes the full range of human
resources, information and communication
capabilities, resource base, material and
technical facilities, financial and economic
resources, and infrastructural support for
the region’s innovation policy. Regression,
structural, variance, and cluster analysis were
used as the main methods of economic and
statistical analysis.

Results and discussion

The need for expanded state support for
scientific and innovation activity — aimed at
reducing critical dependence on foreign trade
turnover and imports of high-value-added
products — is steadily growing. To a large
extent, this support can be offset by the
collective high-tech achievements developed
and applied by regions with a highly profitable
oil and gas industry. These regions act as
important drivers of territorial development
through technology implementation activities
and improved innovation commercialization
systems. Interregional integration processes
in scientific and innovation activity — driven

Table 2. Structure of main types of shipped products (works, services) by economic activity
“Manufacturing” in 2024, %

Coke and Chemical
Food products, petroleum substances Metallurgy, Machinery
Region beverages, products, rubber harmaceutiéal fabricated metal and
tobacco products and plastic P d products equipment
products products
Volga Federal District 13.5 17.9 134 14.6 21.6
Republic of Bashkortostan 93 39.7 17.0 6.0 15.8
Republic of Tatarstan 9.3 35.0 13.0 6.7 23.1
Udmurt Republic 13.1 1.6 1.7 336 237
Perm Territory 7.4 9.8 31.2 14.7 10.6
Orenburg Region 12.0 26.0 33 44.0 4.9
Samara Region 13.6 8.5 13.4 14.1 39.5

Source: compiled from Rosstat data.

7 State Report on the State and Use of Mineral Resources of the Russian Federation in 2023. Ministry of Natural
Resources and Environment of the Russian Federation. Moscow, 2024. 716 p.

8 Strategy for the Development of the Mineral Resource Base of the Russian Federation until 2035, approved by RF
Government Resolution 2914-r dated December 22, 2018.
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by the development of efficient methods for
extracting and processing energy resources
based on modernized oil, gas,and petrochemical
machinery - canhelp achieve a level of economic
security that supports Russia’s technological
and energy independence. This is accomplished
by creating new sources of venture investment
and new innovation markets.

Over the observed period, domestic
spending on research and development
(R&D) carried out by regional organizations
shows steady growth and correlates well
with the increase in the number of advanced
production technologies developed and
used. Average R&D spending, as well as the
number of advanced production technologies
developed and used, is higher in oil and gas
regions than the average for the Volga Federal
District as a whole. At the same time, the
Orenburg Region and the Udmurt Republic
show the lowest levels and growth rates
across all indicators under consideration

35000 -
30000

25000

(Fig. 1-3). This may be explained by the
significant share of raw materials in their
gross regional product and points to the need
for mechanisms to enhance their regional
economic security by stimulating scientific
and innovation activity.

Up until 2022, the level of innovation
activity of organizations was growing;
thereafter, growth persisted only in the
Republic of Tatarstan. For the oil and gas
regions of the Volga Federal District on average,
and for the district as a whole, a subsequent
decline was observed. The decline was more
pronounced in the oil and gas regions, likely
due to sanctions restricting exports of oil,
gas, and petroleum products, as well as
imports of high-tech machinery, equipment,
and components widely used in oil and gas
extraction and processing. Domestic oil, gas,
and petrochemical machinery manufacturing
has not yet achieved full, high-quality import
substitution.

Average for VFD
y = 51.143x2 - 205266 + 2E+0
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Figure 1. Dynamics and forecast of domestic* R&D spending in the oil and gas regions of the Volga Federal
District, million RUB
*Domestic R&D spending refers to expenditures on research and development carried out by organizations in-house,
including current and capital expenditures, during the reporting year, regardless of funding source.
Source: compiled from Rosstat data.
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Figure 2. Dynamics and forecast of the number of advanced production technologies developed

in the oil and gas regions of the Volga Federal District
Source: compiled from Rosstat data.

16000 -
Average for OGR of VFD
- 2 _
12000 4 y = 2.9628x2 - 11654x + 1E+07
R2=0.9972
8000
Average for VFD
= y = 6.7141x2 - 26959x + 3E+07
4000
R2=0.9797
‘ ; —x
e ¥
0 T T T T T T T T T 1
2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030
«=4==RB === RT ==#— UR PT —=%=OR ——8—SR Average for OGR of VFD Average for VFD

Figure 3. Dynamics and forecast of the number of advanced production technologies used in the oil
and gas regions of the Volga Federal District
Source: compiled from Rosstat data.

A similar pattern is seen in the share = However, the differences between oil and gas

of organizations engaged in technological regions and non-oil-and-gas regions largely
innovation: growth wuntil 2022, with no  disappear. This may be because engagement in
subsequent decline in the Republic of Tatarstan.  technological innovation is not so closely tied
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Figure 4. Dynamics and forecast of the level of innovation activity of organizations in the oil
and gas regions of the Volga Federal District, %
Source: compiled from Rosstat data.
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Figure 5. Dynamics and forecast of the share of organizations engaged in technological innovation
in the oil and gas regions of the Volga Federal District, %
Source: compiled from Rosstat data.

to a region’s sectoral specialization, but rather  activity. Under sanctions, these activities are
to unified state programs® and mechanisms!®  constrained by limited access to foreign capital
for supporting scientific and innovation  and international cooperation (Fig. 4, 5).

° List of State Programs of the Russian Federation, approved by RF Government Resolution 1950-r dated November
11, 2010 (as amended on July 14, 2025): V. Development of Science, Industry, and Technology; VII. Balanced Regional
Development; VIII. Ensuring National Security and International Cooperation.

10 On the Strategy for Scientific and Technological Development of the Russian Federation: Presidential Decree 145
date February 28, 2024.
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in the level of
innovation activity among organizations
and the share of organizations engaged in
technological innovation relative to the
total number surveyed!!, both innovation
expenditure and the volume of innovative

goods, works, and services increased during

Despite the decline

the period under review. This holds true both
for the oil and gas regions and for the Volga
Federal District average. This trend may be
explained by the fact that small and medium-
sized innovative businesses — most vulnerable
disproportionately
affected, while large companies, in contrast,
scaled up their innovation efforts in response
to import substitution goals and the drive
for technological sovereignty. The fact that
innovation expenditure and the volume of
innovative goods, works, and services in the oil
and gas regions exceed the district average can
be attributed to the highly profitable activities

to sanctions - were

of large vertically integrated oil and gas
companies and their affiliated service providers
operating in these territories: Rosneft in the
Samara Region, the Republic of Bashkortostan,
and the Udmurt Republic; Lukoil in the Perm
Territory; Gazprom in the Orenburg Region; and
Tatneft in the Republic of Tatarstan (Fig. 6, 7).
The scientific and innovation criteria
for the economic security of a region should
include indicators that reflect the state of
the region’s scientific and innovation sphere
relative to the scale of its productive activity
and its contribution to ensuring economic
security. These criteria are justified by the fact
that science and innovation are among the
main drivers of economic development. They
can enhance the economy’s competitiveness,
its resilience to threats, and its ability to
transition tonew, highlyefficient technological
solutions. In the oil and gas regions of the Volga
Federal District, with the exception of the
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Figure 6. Dynamics and forecast of innovation expenditure by organizations in the oil and gas regions
of the Volga Federal District, million RUB
Source: compiled from Rosstat data.

I The indicator “Share of organizations engaged in technological innovation in the total number of surveyed
organizations” is calculated in accordance with the methodology approved by Rosstat Order 788 dated December 20, 2019,

as amended by Order 813 dated December 18, 2020.
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Figure 7. Dynamics and forecast of the volume of innovative goods, works, and services in the oil

and gas regions of the Volga Federal District, million RUB
Source: compiled from Rosstat data.

Republic of Tatarstan, the ratio of innovation
expenditure to total value of goods shipped,
work performed, and services rendered, as well
as the ratio of innovative goods, works, and
services to that same total, are significantly
lower than the district average. This is likely
due to the influence of factors such as oil and
gas embargoes, speculative manipulation of
derivative financial instruments on global
commodity markets, OPEC+ agreements,
the energy transition, and other powerful
forces affecting the oil and gas industry.
Given the dominant role of this industry in
the productive activity of oil and gas regions,
its specific development and functioning
characteristics are closely intertwined with the
region’s scientific and innovation potential.
This suggests that the proposed scientific
and innovation criteria are appropriate for
investigating possible ways to enhance the
economic security of oil and gas regions. Such
efforts would be based on the rational spatial
distribution and efficient use of the region’s
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natural and economic resources, combined
with targeted scientific and innovation activity
(Tab. 3).

Analysis of variance (ANOVA) for the
scientific and innovation criteria of economic
security of the oil and gas region revealed
statistically significant differences between
groups for both criteria. The largest difference
between the calculated and critical F-values was
observed for the ratio of innovation expenditure
to total goods shipped, work performed, and
services rendered (Tab. 4).

The statistically significant differences
found between oil and gas regions of the Volga
Federal District with respect to the scientific
and innovation criteria of economic security
necessitated a cluster analysis. The purpose was
to identify options for pursuing interregional
industrial policy based on scientific and
innovation activity, drawing on the material,
technical, financial, and economic potential
of the highly profitable oil and gas industry
(Tab. 5, Fig. 8).
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Table 3. Scientific and innovation criteria for the economic security of an oil
and gas region

2020 2021 2022 2023 2020 2021 2022 2023
Ratio of innovation expenditure by organizations | Ratio of the volume of innovative goods, works,
Region to total volume of goods shipped, work and services to total volume of goods shipped,
performed, and services rendered in oil and gas | work performed, and services rendered in oil and
regions of the Volga Federal District, % gas regions of the Volga Federal District, %
RB 1.4 0.8 1 1.2 7.9 8 5.1 7.4
RT 5 4.7 5.1 55 18.1 18.3 19 19.8
UR 0.9 0.7 0.6 0.9 10.4 7.9 8.8 1.4
PT 2.1 2.7 2.7 3.1 1" 4.4 4.7 7.6
OR 1.2 1.3 1.3 1.4 34 6.3 7.6 9.1
SR 3.8 3.1 2.9 3.2 9.2 8.9 9.5 12.9
Average forOGR | 5 4 2.2 23 2.6 10.0 9.0 9.1 1.4
of VFD
VED 3.6 33 3.1 33 1.3 10.3 10.2 12.5
Source: compiled from Rosstat data.
Table 4. Results of ANOVA for the scientific and innovation criteria of economic security of oil
and gas regions in the Volga Federal District, 2023
Source of variation SS | df | MS F | p-value | F-critical

Ratio of innovation expenditure by organizations to total volume of goods shipped, work performed, and services
rendered in oil and gas regions of the Volga Federal District, %

Between groups 53.88 5 10.78 123,16 | 0,00 | 2,77
Within groups 1.58 18 0.09
Total 55.46 23 n?=97.15%

Ratio of innovative goods, works, and services to total
in oil and gas regions of the Volga Federal District, %

volume of goods shipped, work performed, and services rendered

Between groups 427.63 5 85.53 21,64 0,00 2,77
Within groups 71.14 18 3.95
Total 498.78 23 n*=85.74%

Source: compiled from Rosstat data.

Table 5. Data for cluster analysis of oil and gas regions in the Volga Federal District by scientific
and innovation criteria of economic security

1 2 3 4 5 6
Region

RB RT UR PT OR SR
Ratio of innovation expenditure by organizations to total volume
of goods shipped, work performed, and services rendered in oil 1.2 5.5 0.9 3.1 1.4 3.2
and gas regions of the Volga Federal District, %
Ratio of innovative goods, works, and services to total volume
of goods shipped, work performed, and services rendered inoil | 7.4 19.8 11.4 7.6 9.1 12.9
and gas regions of the Volga Federal District, %
Source: compiled from Rosstat data.
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Figure 8. hierarchical territorial clustering of oil and gas regions in the Volga Federal District by scientific
and innovation criteria of economic security

Source: compiled from Rosstat data.

The results of the cluster analysis show that,
in terms of the ratio of innovation expenditure
and the ratio of innovative goods, works,
and services to total output, the Republic of
Bashkortostan (1) and the Orenburg Region (5)
are the closest, with a similarity score of 1.71.
The Perm Territory (4) can also be included
in this cluster, with a similarity score of 2.27.
Another pair of oil and gas regions suitable for
pursuing a coordinated scientificand innovation
policy are the Udmurt Republic (3) and the
Samara Region (6), with a similarity score of
2.75. The Republic of Tatarstan (2) stands
relatively far apart from the others in terms of
the need for interregional integration, with a
similarity score of 13.12. This likely reflects the
high degree of self-sufficiency of the region in
terms of economic security, achieved through
highly effective organization of innovative
industrial development. Its capabilities are
underpinned by active coordination among the
region’s largest company, Tatneft, the entire
regional oil, gas, and petrochemical complex,

/8
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and related key industries, as well as scientific
and educational activities, carried out by
regional government authorities. Supporting
this ecosystem are the Kamsky Innovation
Territorial Production Cluster “Innokam”, the
Investment and Venture Fund of the Republic of
Tatarstan, the Khimgrad technopolis, Innopolis
University, the Innopolis Special Economic
Zone, and the Alabuga Special Economic Zone.

Conclusion

Under conditions of sanctions restricting
oil and gas exports and high-tech imports,
the transformation of the global fuel and
energy balance, and other external threats,
the state of economic security in the
innovative and industrial development of
an oil and gas region requires continuous
organizational and managerial monitoring.
Its level must be adapted to global trends
in neo-industrialization. Scientific and
innovation activity is a crucial component

of the economic security of oil and gas
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regions, because the oil and gas business
is knowledge-intensive and high-tech, and
sanctions primarily target its most critical
elements — namely, imports of innovative
equipment and components and exports of
hydrocarbon raw materials and petroleum
products. Enhancing the economic security
of an oil and gas region is possible through
horizontal innovation and industrial
integration with regions that also engage
in highly profitable oil and gas activities.
Such activities can cover the costs of
developing import-substituting innovative
technologies aimed at increasing value
added. The resulting rise in tax revenues
at both the federal and regional levels
can then be used to support the economic
security  of

non-oil-and-gas regions.
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beunnvH U.N.

TEPPUTOPUNANIbHAA NHTEMPALNA HAYHYHHO-MHHOBALIMOHHbIX
KPUTEPVMEB 3KOHOMWYECKOI BE3OMNACHOCTU
HE®PTEFA3SOBbLIX PETVIOHOB

HayuHo-UHHOBAYUOHHAS AKMUBHOCMb 87151€mCsl 8aAXCHOU KOMNOHEHMOUl 3KOHOoMuueckoll 6e3onac-
HOCMU Hehmeza308020 pezuoHd, c030asas 803MOXCHOCMU KOMNEHCAYUU PUCKO8 Hehmeza308020 IKC-
nopma 8vICOKOMEeXHOI02UUHOL 2/1y00KOl Xumuueckoli nepepabomkoii yeies000podos u nepepac-
npedeneHuem (GUHAHCOBbIX NOMOKO8 HA NPOOYKYUIO C 8bICOKOU 000ABNEHHOU CMOUMOCMbI0 8 Opyeux
ompacnsax npomsiuieHHocmu. Lenvto uccnedosarus s6asemcst NOUCK N00X0008 K NOBbIUIEHUI0 YPOBHS
IKOHOMUUECKOU 0e30nacHocmu He(pmezaz08020 pezuoHa HA 0CHO8e €20 HAYYHO-UHHOB8AUUOHHO20 NO-
meHyuana 8 ycio8usix HepmsiHo20 U 2a308020 Im6ap20, 02paHuueHust Aocmyna K Mupossim mexHoJio-
2USIM U (PUHAHCOBLIM Pecypcam, mpaHchopmayuu Mupogo20 monaueHo-IHepzemuyeckozo 6aiaHca u
8bICOKOLI 80JIAMUNILHOCIU He(hmeza308blX KOMUPOBOK HA MUPOBbIX MOBAPHO-CbIPbesblX puiHKax. Oc-
HOBHOLI HayuHoll npobaemoli uccnedosanus esicmynaem paspabomka meppumopuaibHslX Acnekmos
obecneueHus Me30ypo8He8oll IKOHOMUUECKOLI 6e30nacHOCMU HA 0CHOB8E NOBbIUIEHHOU IKOHOMUUECKOL
3auuweHHOCMu cucmembl 83auMo0elicmeyuUux pezuoHo8 ¢ UCN0JIb308aHUEM NPeUMywecms ux npo-
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U3800cmMeeHHOll cheyuanu3ayuu U payuoHaIbHol NpocmpaHCmeeHHol uHmezpayuu Hay4Ho-uHHo8a-
YUOHHO20 nomeHyuana 01 adanmayuu adMUHUCMpamugHo-meppumopuanbHozo 0eieHust CmpaHsl K
8b1308aM HOB0LI IKOHOMUKU. /[ docmudxceHus 3adaHHoti yenu ObLiu onpedesieHsl U peuleHsl cnedyrujue
OCHOBHble 3a0auu: 0Ccyujecmeums IKOHOMUKO-meopemuueckuti 0030p 803MOMCHbIX nymeti n08blUEHUS]
Pe2uoHaNbHOLl IKOHOMUUECKOL 0€30NACHOCMU HA 0CHO8€E HOBbLX (POpM meppumopuansHoli uHmezpayuu
HAYYHO-UHHOBAUUOHHO20 NOMeEHYUaLa Hegmezasosoli ompaciu, pazeumus UMNOpmMo3amewarniiezo
8bICOKOMEXHONI02UUHO20 He(hmeza308020 000py008aHUs U Cepeucd, Mexompacnesozo pacuupeHHozo
80cnpou38odcmea 0CHOBHbIX (hOHO08; npouzeecmu IKOHOMUKO-meopemuueckuti 0630p y2po3 IKOHO-
Muueckotli 6e30nacHocmu UHHOBAYUOHHO-NPOMBIULIEHHO20 Pa3sumus Hegmezazos8020 pezuoHa, ¢-
(pexmueHOCMU €20 MexHOJI02UUeCK020 NPedNnPUHUMAMeIbCMea U 8eHUYpHO20 OU3Hecda, ycmoluugocmu
(UHAHC080-UHBECMUYUOHHOU NOIUMUKU 3aMeueHUs. KpUmuyeckozo umnopma, cOaniaHcuposaHHocmu
pecypcHuix U nepepabamsl8arujux 803MOMHOCMell pe2uoHalbHbIX npouzgodumenetl ¢ BHyMmpeHHUM U
BHEWHUM CNPOCOM; paspabomams HaAyuHO-UHHOBAYUOHHbIE KpUMepuu pe2uoHanbHOl IKOHOMUUECKOT
6e3onacHocmu u npogecmu ux CmpykmypHslil, OucnepcuoHHslli, K1acmepHslli aHanu3. B pe3yiomame
uccnedosawusi Ovlia npedcmasJjieHa Moodeslb uepapxuieckoti K1acmepHoli MexcpezuoHalbHol uHmezpa-
uuu Hegpmezazoswix pez2uoHos IIpuesosHcKozo gedepanbHozo oKpyza no pa3padomaHHsiM Kpumepusim
IKOoHOMUHUecKol 6esonacHocmu. OHa HanpasieHa Ha passumue HayuHo-memoo0102U4eCcKuUX 0CHO8 No-
8blUIEHUST 3aUUEHHOCMU HAYUOHAIbHbIX IKOHOMUUECKUX UHMePecos8 npu C2ladu8aHuu pezuoHais-
HOUl NPOCMPAHCMBEHHOT NOPUAYUU U PAYUOHATILHOM MePpPUmMopUaIbHOM pacnpedeeHuu UHHO8A-
YUOHHO-NPOMbIULIIEHHBIX PECYPCO8 8 CUCmeMe 83auMo0eticmayoujux pezuoHos.

PezuonansHas IKOHOMUKA, S9KOHOMUUECKas 6e30nacr-tocmb, Hed)meza306b112 pPE2UOH, IKOHOMUKA MHHOGCIL{MI:L
SKOHOMUKA NPpOMblUL/IEHHOCMU, pe2UOHAJIbHbLE d)uHaHCbl, IKOHOMUKA npupO@Of’lOﬂb&‘OGaHuﬂ.
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The educational component of human capital is a key factor in sustainable regional development.
However, the development of regional education policy and forecasting of its territorial potential are
hampered by pronounced spatial heterogeneity and lack of consideration of the structural features of
the educational component of the human capital of the constituent entities of the Russian Federation.
The lack of methodological tools that make it possible to classify regions according to the structure of
the educational component of human capital and predict the development of its types determines the
aim of the study, which is to identify stable clusters of regions according to appropriate indicators to
typify existing structural problems and build a medium-term forecast of the dynamics of the indicators
under consideration for a typical representative of one of the clusters. The scientific novelty of the work
consists in the application of clustering methods to typologize regions according to the educational
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component of human capital and predictive modeling of the development of a typical representative of
a cluster. Clustering was performed using two methods: k-means and hierarchical (Ward’s method),
followed by checking the consistency of the results using the adjusted Rand index (ARI). The cluster
analysis revealed five homogeneous groups of subjects of the Russian Federation with different
structures of the educational component of human capital: the country’s educational centers, regions
with a predominance of higher, secondary vocational and general education, as well as regions with a
shortage of vocational education. For a typical representative of the third cluster (Republic of Udmurtia),
forecasts of six indicators up to 2030 have been made with high accuracy (the average relative error
is < 5.3%). We have been established that the region is expected to increase the specialization of mid-
level personnel training (an increase in the proportion of students in secondary vocational education
institutions to 38.9%). For further research, it is proposed to include indicators characterizing the
effectiveness of educational systems within the selected clusters, and to analyze the inter-cluster
dynamics of the educational component of human capital to form differentiated recommendations for
regional educational policy.

Human capital, educational component, regional clustering, forecasting, autoregressive models, Republic

of Udmurtia.

Introduction

The rational use of resources, ensured
by competent regional governance, makes it
possible to achieve the goals and objectives of
a territory’s socio-economic development. One
of the most important development resources
is human capital (HC) (Mazelis et al., 2020;
Frolov et al., 2025). In economic theory, human
capital is understood as the body of knowledge,
skills, competencies, and abilities of the
population that can be used to produce goods
and generate economic growth (Lutz, Butz,
2014). It is human capital, or more precisely
its qualitative characteristics, that takes center
stage, determining the innovative potential of
regions.

Within the structure of human capital, the
educational component occupies a special
place. Education serves as the foundation
for its formation, because it is through the
education system that knowledge, skills, and
competencies are transmitted, which in turn
lead to higher labor productivity and economic
growth. Researchers note that education is a
key institution for the reproduction of human
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capital, and investment in it yields long-term
economic and social dividends (Leonidova,
Golovchin, 2019). A high level of education
among the population correlates with higher
innovation activity and greater economic
adaptability to technological change (Supaeva
et al.,, 2024). Quality education expands
opportunities for personal fulfilment, helps
build civil society, and reduces social tension
(Napso, 2022).

Studying the educational component of
human capital is arguably the most significant
factor in the socio-economic development
of territories (Baranova, 2022; Danova,
Sira, 2023). The effects of accumulating the
educational component of human capital are
seen not only in improved macroeconomic
indicators but also in a better quality of life for
the population, making it a priority area for
regional policy.

There are several approaches to measuring
the educational component of human capital.
According to Chinese researchers, the
evolution of measurement methods has moved
from simple indicators (years of schooling) to
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complex composite indicators that account for
education quality (Tang et al., 2025). In global
practice!, certain approaches to measuring the
educational component of human capital have
been established, using the following types of
indicators:

1) stock indicators, which measure the
accumulated educational potential of the
population: average vyears of schooling,
distribution of the population by education
level, etc.;

2) flow indicators, which reflect current
investments in human capital and the scale of
training: enrollment rates, number of students
and teachers per capita, etc. (these indicators
form the information base of this study, as
they allow for an assessment of the current
reproduction of human capital across regions);

3) quality indicators, which capture learning
outcomes: cognitive skills, literacy, results of
comparative assessments;

4) composite indicators, which combine
various aspects of the educational component
of human capital (e.g., the World Bank’s Human
Capital Index?includes an education component
measured as the product of expected years of
schooling and standardized test scores).

Given the significant spatial heterogeneity
of the Russian Federation — characterized by
differences in socio-economic development,
demographic  structure, and historically
established regional specializations - a
differentiated approach to analyzing the
educational component of human capital is
necessary. Averaging indicators at the national
level conceals substantial interregional
disparities and makes it impossible to formulate
effective policy decisions. Therefore, research
that not only assesses the current state of the

educational component of human capital but
also predicts its dynamics while accounting for
regional specificities is highly relevant.

When studying spatial differentiation,
it is important to identify broad, relatively
homogeneous groups of regions - clusters.
This approach is widely used by both Russian
and international researchers to overcome
the limitations of aggregate regional analysis
(Dobrokhleb, Kondakova, 2022; Korir, 2024).
Clustering makes it possible to pinpoint
problem areas and subsequently design
targeted policies to enhance regional human
capital (Murgante et al., 2025). Despite the
widespread use of clustering methods in
regional analysis (Leonidova et al., 2022; Ketova
et al., 2021), approaches specifically focused on
the educational component of human capital
remain significantly limited. Existing studies
tend to focus either on integral assessments of
the socio-economic situation of regions, where
education is only one of many factors, or on
analyzing isolated statistical indicators without
identifying stable structural relationships
among them. This approach fails to fully
account for the inertial nature of educational
systems and their role in shaping long-term
development trajectories of territories.

Beyond territorial analysis, it is also necessary
to assess the situation within homogeneous
groups and to build scientifically grounded
forecasts of human capital dynamics (Jagodka,
2025). Regression and autoregressive models
(Vavilova, 2023), as well as various machine
learning methods - including clustering
algorithms — remain the most widely used tools
in econometric modelling, often applied to
simulate complex, structured processes (Kitova
etal.,2020). This suggests the promise of a hybrid

! Mind the Learning Gap: A Methodological Look into World Bank’s New Human Capital Index. NORRAG. 2018.
Available at: https://www.norrageducation.org/mind-the-learning-gap-a-methodological-look-into-world-banks-new-

human-capital-index-by-ji-liu/ (accessed: 10.03.2026).

? Human Capital Project. World Bank Group. Available at: https://www.worldbank.org/en/publication/human-

capital (accessed: 10.03.2026).
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approach that leverages the strengths of different
methods: machine learning effectively identifies
stable clusters, while econometrics enables
reliable forecasting. Despite the existence of
these well-developed strands of research, no
studies have yet used clustering of regions based
specifically on the educational component of
human capital as a basis for regional typology
and for constructing predictive models of human
capital development within specific clusters.

The specificity of the educational component
of human capital lies in the fact that it not only
reflects the current state of a region but also
shapes its future potential. Moreover, Russia’s
high spatial differentiation manifests itself
not only in quantitative differences (e.g., the
share of students) but also in structural ones —
namely, the balance between different levels of
education (general, vocational secondary, and
higher education). Existing typologies often
ignore this heterogeneity, grouping regions with
fundamentally different educational strategies
together based on general socio-economic
development levels. Thus, the task of identifying
homogeneous groups of regions according to
the educational component of human capital —
and assessing the stability of this structure over
time — remains unresolved.

The statement of the scientific problem
stems from the contradiction between the
need to account for the structural features of
the educational component of human capital
when designing regional policy, and the lack
of methodological tools that would not only
classify regions according to this characteristic
but also predict the development of the
identified types. This leads to the formulation
of the following scientific hypotheses.

1. Hypothesis of structural heterogeneity:
the constituent entities of the Russian
Federation form stable typological groups that
differ not so much in scale as in the structure
of the educational component of human capital
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(i.e., the balance between different levels of
education and training).

2. Hypothesis of inertia: the identified types
of regions exhibit a high degree of stability over
time, and the dynamics of indicators within
a cluster follow common patterns, making it
possible to construct forecasts for a typical
representative of that cluster.

The aim of the study is to identify stable
clusters of regions based on indicators of the
educational component of human capital, in
order to typify existing structural problems
and to construct a medium-term forecast of the
dynamics of the selected indicators for a typical
representative of one of the resulting clusters —
an average Russian region (Udmurt Republic).

The methodological framework of the
study comprises modern methods of applied
statistics, multivariate data analysis, and
econometrics, including clustering techniques,
regression analysis, and predictive modelling.
The practical significance of the work lies in
creating a tool for typologizing regions and
forecasting the development of the educational
component of human capital in the regions
of the Russian Federation. The results can be
used by governing bodies for evidence-based
planning and the design of differentiated
socio-economic development policies.

Materials and methods

There is a fairly wide set of indicators
that characterize the educational component
of human capital. We propose to consider
six key per-capita indicators, presented in
Table 1. They can be described as indicators
of the development of the education sector
in a region (the share of students, teachers,
etc.). At the same time, they reflect the
current flow of educational services and
serve as proxy variables for investment
in human capital. The indicators (X1-X6)
make it possible to assess both the scale
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Table 1. Indicators used to analyze the educational component of human capital

No. | Indicator code Indicator name Explanation of calculation
Ratio of the number of teachers in organizations
1 X1 Share of school teachers in the population, %o prqwdlng educational programs for.pnmary,
basic, and secondary general education to the
total population
Share of teachers in secondary vocational Ratio of the number of teachers delivering
2 X2 institutions in the population. %o educational programs for secondary vocational
Pop ' education to the total population
Ratio of the number of academic staff in
3 X3 Share of university teaching staff in the organizations providing educational programs
population, %o for bachelor’s, specialist, and master’s degrees to
the total population
Ratio of the number of students enrolled
4 X4 Share of school students in the population, %o in educational programs for primary, basic,
and secondary general education to the total
population
Share of students in secondary vocational Ratio of the number of students enrolled in
5 X5 institutions in the po uIat%on %o secondary vocational education programs to the
pop ' total population
Share of university students in the Ratio of the number of students enrolled in
6 X6 o ulat?/on %o bachelor’s, specialist, and master’s degree
Pop ! programs to the total population
Source: own compilation.

and the structure of current education and
training across regions. All indicators are
standardized by the population size of the
region and expressed in per mille (%o), which
ensures their comparability across regions
with different demographic situations.
However, the assessment of the educational
component of human capital is not exhausted
by the
characteristics,

indicators presented (qualitative

results of independent
assessments, data on additional education and
retraining are also important). The study is
limited by the availability and comparability
of official statistics at the regional level. As the
information base expands (for example, with the
emergence of regular data on education quality

assessment results across Russian regions), the

set of indicators may be supplemented.

The study uses panel data provided by the
Federal State Statistics Service of the Russian
Federation (Rosstat)> and the Ministry of
Education of Russia* for the period 2000-2023,
disaggregated by constituent entity of the
Russian Federation. To describe, summarize,
and visualize the available information,
descriptive statistics were calculated (Vorokova,
Sennikova, 2021): mean, median, mode, range,
variance, standard deviation, skewness, and
kurtosis.

Next, clustering was performed, which
involves partitioning the set of Russian regions
under study into groups (clusters) that are
homogeneous with respect to the indicators of
the educational component of human capital.

3 Regions of Russia. Basic characteristics of the constituent entities of the Russian Federation. Federal State
Statistics Service. Available at: https://rosstat.gov.ru/folder/210/document/13205 (accessed: 25.09.2025).

4 Information on students in grades 1-12. Ministry of Education of the Russian Federation. Available at: https://edu.
gov.ru/activity/statistics/actual_statistical_information (accessed: 25.10.2025).
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Various clustering algorithms exist (Shamray-
Kurbatova et al., 2021;
2025), and their results are highly consistent

da Silva, Soares,

when analyzing data of a similar nature. This
study applies Ward’s method of hierarchical
clustering (Mouronte-Lopez, Savall, 2024), in
which, at each step, the two clusters whose
merger leads to the smallest increase in total
within-cluster variance (the sum of squared
Euclidean distances from points to their cluster
centroid) are combined. The output of the
hierarchical algorithm is a tree-like structure
(dendrogram).

The stability and statistical significance
of the cluster solution are tested using an
empirical rule: a stable grouping should
persist when clustering methods are changed.
The assumption of stability is accepted if the
proportion of agreement between clustering
results exceeds 70%. In addition to this
approach, the Adjusted Rand Index (ARI) is also
used (Dubravskaya, 2020; Struzhko et al., 2018).

Modelling and forecasting of the educational
component indicators for one of the constituent
entities of the Russian Federation is carried
out using an autoregressive model based on
annual data of the human capital educational
component indicators for the period 2000-
2023. The model form is ARIMA (p, d, q), where
p is the autoregressive order, q is the moving
average order, and d is the order of differencing
required to achieve a stationary series. The
use of the ARIMA (p, d, q) model is motivated
by the non-stationarity of time series, which
is characteristic of most socio-economic
indicators (Zou, 2024; Sinu et al., 2024).
The best model specification is selected by
minimizing the corrected Akaike Information
Criterion (AICc).

Forecast quality is evaluated using two
metrics: RMSE (root mean square error) and
MAPE (mean absolute percentage error):
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where n is the number of observations, V, is

100%,  (2)

the actual value, and J; is the predicted value.
These metrics are widely used to assess the
accuracy of predictive modelsin socio-economic
research (Yan, 2024).

The analysis of the initial statistical

dataset, subsequent clustering, modelling,
and forecasting are carried out in the RStudio
using the R

programming language. For visualization of

development environment
the territorial distribution of the educational
component of human capital across Russia
and the clustering results, the Yandex.Maps
JavaScript API web map was used.

Results

During the study, descriptive statistics were
calculated for the indicators of the educational
component of human capital across the
constituent entities of the Russian Federation.
The results are presented in Table 2.

A significant differentiation in the values
of all indicators of the educational component
of human capital across the constituent
entities of the Russian Federation is observed.
This is confirmed by the large range, which
is particularly pronounced for the share of
university students (X6: 70.7%o0), the share of
school students (X4: 124.8%o), and the share
of students in secondary vocational education
(SVE) programs (X5: 27.5%o). High coefficients
of variation indicate substantial differences
in the development of the education sector
between regions. The greatest differences are
observed in the higher education system, as
the corresponding indicators (X3 and X6) have
the highest coefficients of variation (0.6 and
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0.5, respectively). The skewness coefficients for
the share of teachers (X1), university teaching
staff (X3), school students (X4), and university
students (X6) are positive. This means that in
most regions, the values of these indicators
are below the average, with higher values
concentrated in a minority of regions.

Vavilova D.D., Barkhatova E.V. Educational Component of Human Capital: Spatial Differentiation of Russian Regions...

Based on a visual analysis of the dendrogram
obtained using Ward’s method, it was decided
to distinguish five clusters (Fig. 1). To test the
stability of the obtained solution, the k-means
method was also applied: the groupings of
regions using the two methods coincide by
93%, which exceeds the empirical threshold

Table 2. Descriptive statistics of educational component indicators of human capital
by constituent entities of the Russian Federation, 2023, %o

Characteristic X1 X2 X3 X4 X5 X6
Minimum 4.8 0.3 0.0 91.3 1.1 0.0
Maximum 16.0 1.7 3.7 216.1 38.6 70.7
Range 11.2 1.4 3.7 124.8 27.5 70.7
Arithmetic mean 8.2 1.0 1.2 129.0 26.4 241
Median 7.6 1.0 1.1 126.3 26.6 23.0
Mode 7.5 1.0 - - 239 -
Corrected variance 4.7 0.0 0.4 428.5 17.2 131.5
Standard deviation 2.2 0.2 0.6 20.7 4.1 11.5
Coefficient of variation 0.3 0.2 0.6 0.2 0.2 0.5
Skewness 1.8 -0.2 1.7 1.5 -0.8 1.2
Kurtosis 6.7 4.7 8.4 7.1 5.1 7.0
Source: own compilation.

Figure 1. Dendrogram of hierarchical clustering of the constituent entities of the Russian Federation
by indicators of the educational component of human capital, 2023
Source: own compilation.
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of 70%, confirming the stability and statistical
significance of the five identified clusters.
The Adjusted Rand Index (ARI) was 0.782,
also demonstrating strong agreement. Thus,
regions consistently group into the same types
regardless of the algorithm used.

The results of clustering based on the
indicators of the educational component of
human capital are presented in Table 3.

The characteristics of the five typologically
homogeneous groups of constituent entities of
the Russian Federation are presented in Table 4.

Life quality and human potential of territories |

Cluster 1 “Higher Education Leaders”. The
first cluster includes Moscow, Saint Petersburg,
and the Tomsk Region. This group is characterized
by high values of indicators related to higher
education. The share of university students (X6 =
64.1%o) in this cluster is 2.6 times higher than the
national average (24.1%o). The share of university
teaching staff (X3 = 3.6%o) in these regions is
also the highest, exceeding the national average
(1.2%o0) by a factor of three. This identifies these
regions as unique educational hubs that function
as centers for the reproduction and attraction of

Table 3. Clusters of constituent entities of the Russian Federation by indicators of the educational
component of human capital, 2023

Cluster

Constituent entities of the Russian Federation

1 Moscow, Saint Petersburg, Tomsk Region

Republic of Adygea, Republic of Bashkortostan, Belgorod Region, Bryansk Region, Vladimir Region,
Volgograd Region, Voronezh Region, Ivanovo Region, Kaliningrad Region, Kaluga Region, Kirov Region,
Krasnoyarsk Territory, Republic of Crimea, Kursk Region, Lipetsk Region, Republic of Mari El, Republic of
2 Mordovia, Nizhny Novgorod Region, Novosibirsk Region, Oryol Region, Penza Region, Primorye Territory,
Pskov Region, Rostov Region, Ryazan Region, Samara Region, Saratov Region, Sevastopol, Smolensk
Region, Stavropol Territory, Tambov Region, Republic of Tatarstan, Tver Region, Tula Region, Tyumen
Region (without autonomous areas), Ulyanovsk Region

Altai Territory, Amur Region, Arkhangelsk Region (without autonomous area), Astrakhan Region, Republic
of Buryatia, Vologda Region, Trans-Baikal Territory, Irkutsk Region, Republic of Karelia, Kemerovo Region,
Komi Republic, Kostroma Region, Krasnodar Territory, Kurgan Region, Magadan Region, Murmansk

3 Region, Novgorod Region, Omsk Region, Orenburg Region, Perm Territory, Sverdlovsk Region, Republic
of North Ossetia - Alania, Udmurt Republic, Khabarovsk Territory, Republic of Khakassia, Chelyabinsk
Region, Chuvash Republic, Yaroslavl Region

4 Republic of Altai, Republic of Dagestan, Republic of Ingushetia, Republic of Kalmykia, Nenets Autonomous

Area, Republic of Sakha (Yakutia), Republic of Tyva, Chechen Republic

Jewish Autonomous Region, Kabardino Balkarian Republic, Kamchatka Territory, Karachay Cherkess
5 Republic, Leningrad Region, Moscow Region, Sakhalin Region, Khanty Mansi Autonomous Area - Yugra,
Chukotka Autonomous Area, Yamal-Nenets Autonomous Area

Source: own compilation.

Table 4. Average values of educational component indicators in clusters of constituent entities
of the Russian Federation, 2023

Cluster Number of regions in the cluster Average value of indicator in the cluster, %o
X2 X3 X4 X5 X6

1 3 6.4 0.9 3.6 107.1 22.7 64.1
2 36 7.2 1.0 1.3 116.8 253 27.0
3 28 8.0 1.1 1.1 133.9 29.9 22.7
4 8 13.6 1.1 0.8 169.1 28.1 18.0
5 10 83 0.6 0.5 133.7 20.1 10.4

Average for Russia 8.2 1.0 1.2 129.0 26.4 241

Source: own compilation.
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human capital in the sphere of higher education
for the entire country.

Cluster 2 “Regions with an Emphasis
on Higher Education (HE)”. This cluster
includes 36 constituent entities of the Russian
Federation. The key feature of this cluster is
the high share of university teaching staff
(X3 = 1.3%0), which exceeds the national
average, combined with the second-highest
share of university students (X6 = 27.0%o). This
indicates not only a high demand for higher
education but also a comparable development
of the human resources needed to deliver it.
Thus, the regions in the second cluster act as
local hubs for attracting students to higher
education.

Cluster 3 “Regions with an Emphasis on
Secondary Vocational Education (SVE)”. This
cluster comprises 28 constituent entities of
the Russian Federation, including the Udmurt
Republic. The profile of the third cluster is
shaped around secondary vocational education.
Regions in this group have the highest share of
SVE students among all clusters (X5 = 29.9%o).
They also have a high share of school students
(X4 = 133.9%0), exceeding the national average.
Higher education indicators (X3, X6) are
somewhat below the national average. This
cluster consists of regions whose educational
strategy focuses on providing the economy
with mid-level professionals.

Cluster 4 “Regions with a High Share of
General Education”. This cluster includes eight
constituent entities. This group is characterized
by a pronounced demographic specificity,
reflected inthe highest values amongall clusters
for the share of teachers (X1 = 13.6%o0) and the
share of school students (X4 = 169.1%o). At the
same time, the indicators for SVE and HE are at
or below the national average. This points to a
structural imbalance: the educational systems
of these regions experience an increased
burden at the general education level while
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the development of subsequent educational
pathways is relatively insufficient.

Cluster 5 “Regions with a Deficit of
Vocational Education”. This cluster includes
10 constituent entities. It unites regions that
have recorded the lowest values for indicators
related to vocational training (X2, X3, X5, X6).
At the same time, general education parameters
(X1, X4) are close to the national average. This
profile indicates a systemic weakness in the SVE
and HE sectors, which creates constraints on the
formation of regional human capital and may
stimulate the out-migration of young people
to regions with more developed educational
infrastructure.

Figure 2 visualizes the results of clustering
the constituent entities of the Russian
Federation according to the indicators of the
educational component of human capital.

The absence in the typology of a cluster
with a balanced ratio of all levels of education
(general, SVE, HE) is, in our view, due to
several reasons arising from the actual regional
differentiation of the Russian Federation.
First, the term “balance” implies the existence
of some optimal ratio of indicators. However,
in the analysis, clusters are formed based on
actually observed statistical structures, not
on normative ideas about what the structure
should be. The k-means and Ward methods
objectively group regions according to the
actual proximity of indicators; we believe that
if balanced regions existed as a stable group,
they would have formed a separate cluster.
Second, the results obtained indicate that in
contemporary Russia, specialization of regions
in specific educational levels is the rule,
whereas balance is the exception. Empirically,
groups with pronounced specialization
emerged. Consequently, the institutional
structure of educational systems in regions has
historically developed under the influence of
economic specialization, demographic factors,
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22 — Tambov Region
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4

25— Voronezh Region
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29 — Rep. of Kalmykia
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Figure 2. Visualization of the clustering results of the constituent entities of the Russian Federation
by indicators of the educational component of human capital, 2023
Source: own compilation.

and migration flows, which has led to shifts in
one direction or another (i.e., belonging to a
particular cluster).

The next stage of the research is to forecast
the indicators of the educational component
of human capital for a representative of a
typical cluster. The Udmurt Republic (UR) was
chosen as the object for predictive modelling
for several reasons. First, the third cluster is
one of the largest (28 constituent entities)
and represents an “average cross-section”
of the Russian economy. The values of the
indicators (X1-X6) in the UR are very close
to the centroid of the third cluster, allowing
this region to be considered a typical
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representative of the cluster. Second, the
region’s economy has a pronounced industrial
specialization (defense-industrial complex,
mechanical engineering), making the study of
the dynamics of the educational component
(especially the SVE level) particularly relevant
for understanding the staffing of priority
industries. Choosing a typical representative
makes it possible to extrapolate the identified
patterns to the entire group with a certain
degree of statistical reliability.

For each of the six indicators of the
educational component of human capital in the
UR, the best specification of an autoregressive
model was selected based on minimizing
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the corrected Akaike Information Criterion
(AICc). Using the selected ARIMA model
specifications, forecasts of the dynamics of
the educational component indicators for the
UR were constructed up to 2030. Visualization
of the obtained trajectories, along with 80%
and 95% confidence intervals, is presented in
Figure 3. The MAPE values for the models do
not exceed 5.3%, indicating their predictive

ability and the validity of using them to
construct a medium-term forecast.

Analysis of the forecast values reveals trends
in the development of the region’s education
sector. Of greatest interest is the dynamics of
training indicators for secondary vocational and
higher education, since these largely determine
the Udmurt Republic’s belonging to the third
cluster. In the UR, a steady increase in the share

Figure 3. Forecast of the educational component indicators of human capital for the Udmurt Republic up to 2030

Note: a) share of teachers; b) share of SVE teaching staff; ¢) share of HE teaching staff; d) share of school students;
e) share of SVE students; f) share of HE students

Source: own compilation.
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of SVE students is expected, reaching 38.9%. by
2030 (an increase of 6.2%o0 compared to 2024). At
the same time, the share of university students
will slowly decline from 28.0%. to 27.5%o
over the same period. This trend indicates a
strengthening of the region’s specialization
in training mid-level professionals and,
consequently, a consolidation of its position in
the cluster with an emphasis on SVE. The forecast
confirms that the UR’s typological belonging to
the third cluster will persist and deepen in the
medium term.

The projected increase in the share of
SVE students occurs against a background of
low unemployment. According to data from
early 2026, the actual unemployment rate in
the UR is 0.3%, more than seven times lower
than the national average (2.2%)°. At the
same time, enterprises in the region face
an acute labor shortage, with the number of
open vacancies reaching 12,000°. The most
sought-after specialists are in engineering
and technical fields, as well as skilled trades:
drivers, mechanics, electricians, lathe
operators, and machine operators. Under
these conditions, the projected increase in
mid-level professional training is an adequate
response to the current needs of the regional
economy.

The decline in the share of HE students
forecast for the period up to 2030 is largely
due to demographic factors: over the past five
years, the region’s permanent population has
decreased by 38,000 people, and as of early
2026 stood at 1.427 million’. Consequently,
the observed trend may reflect not only the
region’s structural specialization but also
the out-migration of young people to larger
educational centers.
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Conclusions

The conducted study of  spatial
differentiation of the educational component
of human capital in the regions of Russia has
yielded a number of significant results. The
application of a hybrid approach combining
cluster analysis and econometric modelling
made it possible not only to identify stable
typological groups of regions but also to assess
the development prospects of educational
systems within the identified clusters.

The methodological significance of the
work lies in substantiating the effectiveness
of applying autoregressive models for
medium-term forecasting of educational
component indicators of human capital.
The ARIMA models constructed for the Udmurt
Republic as a typical representative of the third
cluster demonstrated high forecast accuracy
(theaveragerelative error MAPE does not exceed
5.3%). Using the corrected Akaike Information
Criterion in model specification made it
possible to account for the limited length of the
time series and avoid over-parameterization,
which is particularly important when working
with small-sample regional statistical data.

Thehypotheses formulatedinthe introduction
have been confirmed. The hypothesis of structural
heterogeneity is confirmed by the identification
of five stable clusters that differ not in scale but in
the very structure of the educational component
of human capital (i.e., the balance between
different levels of education and training).
The high Adjusted Rand Index (ARI = 0.782)
and the 93% agreement between the results of
two different clustering methods (hierarchical
and k-means) statistically prove that Russian
regions objectively group into types with unique
educational profiles — from educational hubs

5 Actual unemployment rate in Udmurtia amounted to 0.3%. Komsomolskaya Pravda. Izhevsk. 2026. January 12.
Available at: https://www.izh.kp.ru/online/news/6760524/ (accessed: 10.03.2026).
¢ 12,000 vacancies open at Udmurtia’s factories. Gorod Glazov. 2026. January 20. Available at: https://gorodglazov.

com/news/37981 (accessed: 10.03.2026).

7 Steps toward a decent life: How is the economy recovering? Federation of Trade Unions of the Udmurt Republic.
Available at: https://www.fpur.ru/news/ehkonomika/2026-01-19-2885 (accessed: 10.03.2026).
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(Cluster 1) to regions with a deficit of vocational
education (Cluster 5). The hypothesis of inertia
has also been confirmed. First, the ability to
construct accurate forecasts for a typical cluster
representative (the Udmurt Republic) using
ARIMA models (MAPE < 5.3%) indicates the
presence of stable temporal patterns within the
group. Second, the forecast up to 2030 shows
a strengthening of the region’s specialization,
pointing to the preservation and deepening of its
typological belonging to the SVE-oriented cluster.

It can be stated not only that the Udmurt
Republic’s specialization in training mid-level
professionals persists, but also that this trend
can be interpreted as an adaptation of the
regional educational system to the structural
features of the economy and the current
labor market situation. Against the backdrop
of record-low unemployment (0.3%) and an
acute shortage of skilled workers (12,000
vacancies), the projected growth in the SVE
student cohort to 38.9%. by 2030 represents a
response to the labor needs of enterprises in
the defense-industrial complex and mechanical
engineering. At the same time, maintaining
this  development  trajectory  requires
complementary measures to improve the
quality of life and wage levels in the region in
order to retain trained specialists — a necessary
condition for the realization of accumulated
human capital.

The obtained results allow us to formulate
a number of recommendations for regional
policy. First, for regions of the third cluster
(SVE-oriented), of which the Udmurt Republic
is a typical representative, the strategic task is
not simply to increase the share of SVE students,
but to align the training structure with the
current and prospective demand of the regional
economy. Given the acute labor shortages,
for example in the industry of the UR, it is
recommended to strengthen targeted enrolment
and deepen cooperation between colleges and
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city-forming enterprises (defense-industrial
complex, mechanical engineering) to adjust
curricula to production needs.

Second, for regions of the fourth cluster
(with a high share of school students and
teachers), the priority should be not so much
increasing the number of schools as optimizing
the existing infrastructure and investing in
the quality of education to ensure that school
graduates successfully transition to the next
levels of education. This implies developing
career guidance programs and creating
specialized classes (engineering, medical, etc.)
on the basis of existing schools, which would
help compensate for the structural imbalance
without extensive network growth.

Third, for regions of the fifth cluster (with
a deficit of vocational education), measures
for the accelerated development of SVE and
HE institutions are needed. This could be
implemented through the creation of branches
of sought-after universities and colleges, the
development of educational voucher systems
for applicants, and the introduction of regional
allowances for vocational teaching staff. Such
measures would make these territories more
attractive to young people and help prevent
out-migration.

Further prospects
incorporating indicators that characterize the
performance of educational systems (education
quality, alignment of training structures with
regional labor market needs, graduate migration
flows,etc.). Analyzingtheinter-clusterdynamics
of the educational component of human capital
also appears to be a relevant task. Solving
this task would create a scientific basis for
formulating differentiated recommendations to
improve regional educational policy, aimed at

research include

overcoming existing imbalances and enhancing
the contribution of educational potential to
sustainable socio-economic development of
territories.

» ISSUE2 « 2026 97



Life quality and human potential of territories |

REFERENCES

Baranova N.M. (2022). Econometric modeling of some economic indicators characterizing the development
of Russia’s human capital in modern economic conditions. Ekonomicheskii analiz: teoriya i praktika, 21,
6(525), 1069-1089. DOI: 10.24891/ni.15.10.1802 (in Russian).

DaSilva].F.P.,Soares A.P.A. (2025). Exploratory analysis regarding educational indicators, financial resources,
and socioeconomic conditions of Pernambuco: A cluster analysis. Socioeconomic Analytics, 3(1), 189-206
DOI: 10.29327/2565368.3.1-10

Danova M., SiraE. (2023).Educational and innovative elements of human capital and their impact on economic
growth. Ekonomika Regiona=Economy of Regions, 19(1), 111-121. DOI: 10.17059/ekon.reg.2023-1-9

Dobrokhleb V.G., Kondakova N.A. (2022). Typologization and socio-economic aspects of the formation
of demographic aging of the population of Russian regions. Problemy razvitiya territorii=Problems of
Territory’s Development, 26(4), 98—110. DOI: 10.15838/ptd.2022.4.120.7 (in Russian).

Dubravskaya E.I. (2020). Classifications of Russian regions based on the structure of informal employment
and the level of socio-economic development. Statistika i ekonomika, 17(6), 31-43. DOI: 10.21686/2500-
3925-2020-6-31-43 (in Russian).

Frolov A.A., Kholina V.N., Gorbunov V.S. (2025). Human capital and institutions of its development in the
context of technological transformation: The experience of Russia and the EAEU countries. Ekonomicheskie
i sotsial’nye peremeny: fakty, tendentsii, prognoz=Economic and Social Changes: Facts, Trends, Forecast,
18(2), 141-162. DOI: 10.15838/esc.2025.2.98.8 (in Russian).

Jagédka M. (2025). Typification of Polish regions based on human capital and innovativeness: a cluster
analysis approach. Transforming Government: People, Process and Policy, 19(3), 614-637. DOI: 10.1108/
TG-02-2025-0050

Ketova K.V., Kasatkina E.V., Vavilova D.D. (2021). Clustering of regions of the Russian Federation according to
the level of socio-economic development using machine learning methods. Ekonomicheskie i sotsial’nye
peremeny: fakty, tendentsii, prognoz=Economic and Social Changes: Facts, Trends, Forecast, 14(6), 70-85.
DOI: 10.15838/esc.2021.6.78.4 (in Russian).

Kitova 0.V., D’yakonova L.P., Kitov V.A., Savinova V.M. (2020). Application of neural networks for forecasting
socio-economic time series. Russian Economic Bulletin, 3(5), 188-201 (in Russian).

Korir E.K. (2024). Comparative clustering and visualization of socioeconomic and health indicators: A case of
Kenya. Socio-Economic Planning Sciences, 95. DOI: 10.1016/j.seps.2024.101961

Leonidova G.V., Basova E.A., Rassadina M.N. (2022). Cluster analysis of income inequality in Russian
regions. Problemy razvitiya territorii=Problems of Territory’s Development, 26(6), 94—114. DOI: 10.15838/
ptd.2022.6.122.6 (in Russian).

Leonidova G.V., Golovchin M.A. (2019). The national project “Education” and the possibility of its impact
on the development of human capital. Problemy razvitiya territorii=Problems of Territory’s Development,
102(4), 7-25.DOI: 10.15838/ptd.2019.4.102.1 (in Russian).

Lutz W., Butz W.P., KC S. (Eds). (2014). World Population and Human Capital in the Twenty-First Century:
Executive Summary. Laxenburg: International Institute for Applied Systems Analysis (IIASA). Available
at: https://pure.iiasa.ac.at/id/eprint/11189/1/X0-14-031.pdf

Mazelis L.S., Lavrenyuk K.I., Emtseva E.D. et al. (2020). Razrabotka ekonomiko-matematicheskikh metodov i
modelei razvitiya regional’nogo chelovecheskogo kapitala [Development of Economic and Mathematical
Methods and Models for the Development of Regional Human Capital]. Vladivostok: Vladivostokskii
gosudarstvennyi universitet ekonomiki i servisa.

Mouronte-Lépez M.L., Savall C.J. (2024). Exploring socioeconomic similarity-inequality: A regional
perspective. Humanities and Social Sciences Communications, 11(1), 1-16. DOI: 10.1057/s41599-024-
02730-1

98 PROBLEMS OF TERRITORY'S DEVELOPMENT + VOLUME 30 + ISSUE2 - 2026 |


https://doi.org/10.1108/TG-02-2025-0050
https://doi.org/10.1108/TG-02-2025-0050
https://doi.org/10.15838/ptd.2019.4.102.1
https://doi.org/10.1057/s41599-024-02730-1?urlappend=?utm_source=researchgate.net&utm_medium=article
https://doi.org/10.1057/s41599-024-02730-1?urlappend=?utm_source=researchgate.net&utm_medium=article

| Vavilova D.D., Barkhatova E.V. Educational Component of Human Capital: Spatial Differentiation of Russian Regions...

Murgante B., Annunziata A., Tonini M. (2025). Developing a taxonomy framework for assessing human
capital provision: A case study of Southern Italian municipalities. Applied Geography, 179, 103640. DOI:
10.1016/j.apgeog.2025.103640

Napso M.D. (2022). Education as a condition for the formation of human capital. Viast’ istorii — Istoriya vlasti,
8, 6(40), 59-65 (in Russian).

Shamrai-Kurbatova L.V., Ledeneva M.V. (2021). Cluster analysis of the subjects of the Russian Federa-
tion by the level of innovation activity. Biznes. Obrazovanie. Pravo, 1(54), 88-97. DOI: 10.25683/
VOLBI.2021.54.174 (in Russian).

Sinu E., Kleden M.A., Atti A. (2024). Application of ARIMA model for forecasting national economic
growth: A focus on gross domestic product data. BAREKENG: Jurnal Ilmu Matematika dan Terapan, 18(2),
1261-1271. DOI: 10.30598/barekengvol18iss2pp1261-1272

Struzhko N.M., Andronova V.V., Tazieva I.A. (2018). Quality analysis of clustering algorithms. Alleya nauki, 1,
7(23), 895-904 (in Russian).

Supaeva G.T., Kadyrova M.K., Adiletkyz M. (2024). Education as a factor of economic growth and formation

of human capital. Actual Issues of the Modern Economy, 4, 597-602. Available at: https://www.elibrary.ru/
item.asp?id=67950429

Tang PY., Yang C.Y., Lu C.C., Lin T.Y., Chiu Y.H. (2025). OECD national educational expenditure on human
resources and educational efficiency. Bulletin of Economic Research, 77(4),521-534.DOI: 10.1111/boer.12502

Vavilova D.D. (2023). An information and analytical system for analyzing regional socio-economic processes
based on the integrated use of dynamic models of various types. Prikladnaya informatika, 18, 4(106),
97-110.DOI: 10.37791/2687-0649-2023-18-4-97-110 (in Russian).

Vorokova N.KH., Sennikova A.E. (2021). Information diagnostics of social objects and processes using
descriptive statistics methods. Vestnik Altaiskoi akademii ekonomikiiprava,11-2,161-164.D0I:10.17513/
vaael.1930 (in Russian).

Yan Y. (2024). Research on UK unemployment rate forecast based on ARIMA model. Advances in Economics,
Management and Political Sciences, 123(1), 26—35. DOI: 10.54254/2754-1169/123/2024MUR0136

Zou X. (2024). U.S. unemployment rate prediction using time series model. Theoretical and Natural Science,
30(1), 255-262. DOI: 10.54254/2753-8818/30/20241129

INFORMATION ABOUT THE AUTHORS

Daiana D. Vavilova — Candidate of Sciences (Economics), Associate Professor, Kalashnikov
Izhevsk State Technical University (7, Studencheskaya Street, Izhevsk, Republic of Udmurtia,
426069, Russian Federation; e-mail: vavilova_dd@mail.ru)

Ekaterina V. Barkhatova — student, Kalashnikov Izhevsk State Technical University (7, Studen-
cheskaya Street, Izhevsk, Republic of Udmurtia, 426069, Russian Federation; e-mail: ek.bv@
yandex.ru)

Basunosa [.A., bapxaTtoBa E.B.

OBPA30OBATE/IbHASl COCTABNAIOLLASl YE/TOBEYECKOIO KAMUTANA:
NMPOCTPAHCTBEHHAA ANDDEPEHLLMALMSA PETUIOHOB POCCUN
N MPOMHO3HbIN CLLEHAPUIA (KEWC YAMYPTCKOW PECNYB/INKW)

O6pa30661m€ﬂbHaﬂ cocmassidruias 4yenoseueckoeo Kanumana esicmynaem KJinuessbiM d)aKI’YIOPOM
ycmoﬂqueoeo pe2UOHA/IbHO20 pa3eumus. O0dHaxo 1%131%160}’721(0 pEZUOHaﬂbHOﬂ nonaumuku 6 obacmu
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06pa3oeaHus U NPozZHO3UPOBAHLUE €20 MePPUMOPUATbHO20 NOMEHYUANA 3aMPYOHSIIOMCS BblPAMEHHOT
npoOCMpAaHcmeeHHoll HeOOHOPOOHOCMbI0 U Omcymcmauem yuema CmpyKmypHsiX ocobeHHocmetl 00-
pasosamenvHoOli cocmasnsioweti uenogeueckozo kanumasna cybsekmos Poccutickoti @edepayuu. Om-
cymcmeue memoouueckozo UHCMpyMeHmapusi, N0380s10ue20 Kaaccupuuuposams pe2uoHsl N0 CMpyK-
mype 06pazosamenvHoLl cocmassiuleli ue08e4ueckoz0 Kanumasia u npozHo3uposams passumue ezo
munos, onpedenisiem yesb UCCIe008AHUSL, KOMOPAs 3aKI0Uaemcst 8 8bls8J1eHUU YCMOLUUBLIX KIACMepPos
Pez2UOH08 N0 CO0MeemcmaywuM noKasamesim 051 munu3ayuu UMeruwuxcs CmpykmypHbsix npoonem
U NOCMpOoeHUs1 CPeOHEeCPOUHO20 NPO2HO3d OUHAMUKU PACCMAMpuUsaemvlx nokazameseti 011 MUNUYHO20
npedcmasumensi 00H020 u3 Kaacmepos. Hayunas Ho8usHa pabomst cocmoum 8 npumeHeHUuu memo-
008 Knacmepusayuu 01 MunoJio2u3ayuu pe2uoHos no 06pasosamesnvHoll cocmasswouleli ueaoseue-
CK020 Kanumana u NpozHO3HO20 MOOEUPO8AHUs paA38Uumus munuuHoz0 npeocmasumens Kaacmepad.
Knacmepusayus nposedeHa ¢ nomoujpto 08yx memoodos: k-cpedHux u uepapxuueckozo (memod Yopoa)
¢ nocnedyouieti nposepKoti C021aCO08AHHOCMU PE3YJIbMamos ¢ UCNOoNb308aAHUEM CKOPPEKMUPOBAHHO-
20 uHdekca Pauda (ARI). B xo0e K1acmepH020 aHAIU3A BbISIBTIEHO NSIMb 20MO2EHHBIX 2pYNN CYOBeKMo8
Poccutickoti @edepauuu ¢ pazHoti cmpykmypoli 00pazosamesibHoli cocmasasirouleti uea08eueckozo Ka-
numana: o06pasosameJibHble UEHMPbl CMPAHbL, PE2UOHBI C Npeob1adaHueMm 8bicuiezo, cpedHezo npogec-
CUOHAIbHO20 U 00Ule20 06pa3o8aHus, a Makice pezuoHsl ¢ depuuumom npogeccuoHanbHozo 00paso-
ganus. JIna munuuHozo npedcmasumens mpemoezo knacmepa (Yomypmckas Pecnybnuxa) nocmpoeHbl
npozHo3wl wiecmu nokazamedeti do 2030 200a ¢ 8b1COKOLI MOUHOCMBIO (CPETHSISI OMHOCUMENbHASL OUIUO-
Ka < 5,3%). YcmaHoeneHo, umo 8 pezuoHe oxcudaemcs ycuieHue cneyuanuzayuu hodzomoeku Kaopos
cpedHezo 36eHa (pocm donu 06yUarUUXCS 8 0p2aAHU3AYUIX CpedHez0 NPOpeccuoHaNIbHO20 00pa308aHus
00 38,9%o). /Ina oanvHetiwiux uccnedosamuli npednazaemcs 8KJI0OUUMb NOKA3AMENU, XapaKmepusyrn-
wWue pe3ynbmamueHoCcms 00pa3o08amebHblX CUCEM 8 PAMKAX 8bl0eIeHHbIX KAacmepos, U Nposecmu
aHaNU3 MeXKJIAcmepHoll duHamuku 06pa3osamesibHOL cocmasasoulell ue08eueckozo Kanumad c ye-
JIbl0 (hopmuposaHus ugpepeHyupo8aHHsIx pekomeHoauuli 0ns pe2uoHanbHol 06pazosamenvHoll no-
JUMUKU.

Yenoseueckuii kanumas, 06pazosamenvHas COCMAasasoulds, KAacmepusayus pe2uoHos, NPozHO3UPO8aHue,
asmopezpeccuoHHsle moodenu, Yomypmckas Pecnyonuxka.
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One of the key problems in Russia and its regions remains the problem of demographic decline, which
is reflected in the low fertility rate that has persisted for several decades and is aggravated by the high
rate of premature mortality among young people and the working-age population. However, in the
long term, the demographic policy measures implemented have not led to significant changes in the
trend of the demographic process taking place in the country. This determines the aim of this study,
which is to identify the social and economic factors that have the greatest impact on changes in the
demographic potential of Russian regions using modern statistical and mathematical tools. At the
same time, the problem of defining the concept of “demographic potential” is of particular importance,
caused by differences in the interpretation of its content. The article provides an overview of the most
common approaches to determining and assessing the demographic potential of territories. The net
reproduction rate is chosen as an indicator of demographic potential, since it characterizes both the
specifics of fertility and premature mortality in the Russian regions. To identify the patterns of this
indicator, an econometric model is constructed that describes the dependence of demographic potential
on the social and economic development of regions, the results of which are presented in this article.
The main problem at this stage was to determine the set of social and economic characteristics that
have the greatest impact on demographic potential, which was proposed to be solved using methods
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of correlation analysis, as well as a posteriori selection of factors. Based on the obtained model, a
scenario analysis was carried out, confirming the high sensitivity of demographic potential to changes
in socio-economic conditions in the country’s regions. The practical significance of the study lies in the
possibility of using the results of modeling by state and municipal authorities to assess the effectiveness
of measures aimed at developing the demographic process, as well as to develop a demographic policy
strategy.

Regional development, demographic potential, net reproduction rate, regression, multicollinearity,

scenario analysis.

Introduction

The demographic decline, characterized
by a low birth rate, high rates of premature
mortality, and, as a result, aging population,
has remained one of Russia’s most pressing
problems over the previous few decades.
The problem becomes particularly relevant
given the fact that in the general population
structure there is a decrease in the proportion
of the population younger than the working-
age and population of working-age, since
these age groups form the demographic
potential of the country and are the basis of
its well-being.

The state implements and constantly
improves demographic policy, the goals
of which are to overcome depopulation,
stimulate natural population growth and
maintain a balance of labor resources
(Arkhangel’skii et al., 2016). In particular,
measures are being taken to provide social
support to families with children', reduce
premature mortality?, including from socially
significant causes of death, ensure access to

high-tech medical care for the population,
promote a healthy lifestyle, create conditions
for physical education and sports®, etc.
However, despite all the measures taken
and implemented within the framework
of government programs, the population
continues to decline in Russia. This indicates
the insufficient effectiveness of the existing
demographic policy in the country.

To implement effective measures aimed
at the transition from depopulation to
expanded reproduction, it is necessary, first
of all, to obtain objective and adequate
estimates of the level of development of the
country’s demographic potential, on the
basis of which econometric models can later
be built to identify the factors that have the
greatest impact on the level of the country’s
demographic potential, and therefore to
make informed management decisions in the
field of demographic policy. The complexity
of obtaining such estimates is due to the
multidimensional nature of the concept of
“demographic potential”.

! State Programs of the Russian Federation (2025). Targeted state support for families with children, older citizens,
as well as certain categories of citizens, as well as the modernization of social services. The state program “Social support”.
Available at: https://programs.economy.gov.ru/gp/-/subject/-/direction/7/gp/18/gpVersion/10374

2 State Programs of the Russian Federation (2025). Innovative methods of diagnosis, prevention and treatment,

personalized medicine, training of medical personnel, export of medical services, digitalization of healthcare. The state
program “Healthcare Development”. Available at: https://programs.economy.gov.ru/gp/-/subject/-/direction/7/gp/1/
gpVersion/10395

5 State Programs of the Russian Federation (2025). Development of sports infrastructure, equipping with sports
equipment, mass sports and high-performance sports. The state program “Development of physical culture and sports”.
Available at: https://programs.economy.gov.ru/gp/-/subject/-/direction/7/gp/36/gpVersion/10400
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To date, many approaches have been
developed to assess the state of the
demographic process, based on various
principles of defining this term (Rybakovskii,
2023). The existing methods of assessing the
level of demographic potential of regions
allow not only recording the current state,
but also making forecasts, taking into account
the influence of various social, economic and
environmental factors. The development of
digital technologies and the working out of
methods for processing and modeling big data
open up new opportunities for more accurate
assessment and modeling of demographic
processes (Sukiasyan, 2024).

Demographic research uses the concept
of potential to identify hidden resources
contained in the population structure based
on various demographic characteristics. The
analysis of existing methods for assessing
demographic potential has shown that two main
approaches are used in scientific practice: one
is based on obtaining estimates of the volume
of demographic potential (a quantitative
approach), the other is based on assessing its
quality (Tikhomirov, Tikhomirova, 2022).

Quantitative approaches to assessing
demographic potential make it possible to
analyze demographic processes and population
development trends through various statistical
and mathematical tools. Demographic
potential is most often associated with the
influence of macro-economic factors on capital
accumulation, investment, employment, and
projected population growth in a particular
area (Zvereva, 2006). This takes into account
the relationship between employment and
labor surplus with financial policy and
psychological factors of migration and natural
growth through the concept of “expected
income” (Yakovets, Golubkov, 2018).

Statistical, econometric, and demo-
graphic methods are among the most com-
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mon quantitative approaches to studying
demographic potential. Statistical methods
are useful for describing and monitoring de-
mographic trends, econometric methods are
useful for identifying factors and making
forecasts, and demographic models are use-
ful for studying the age structure and repro-
duction. These models make it possible to
identify patterns, predict trends, and develop
measures to stimulate fertility, reduce mor-
tality, and regulate migration flows. To form
a comprehensive understanding of these ap-
proaches, their advantages and limitations
should be studied in detail.

Statistical methods are widely used in
the analysis of demographic processes,
as they are based on the processing of
empirical data. Statistical methods allow
studying demographic potential through the
construction of tables of fertility, mortality,
marriage, and divorce rates with the
calculation of the probabilities of relevant
events. Demographic grids are traditionally
used, which were improved in the 20th century
and used in domestic research to analyze
typical demographic events. Modern three-
dimensional technologies allow reflecting
demographic data about a person’s life cycle,
including location and ethnicity.

The existing methodology of combined
demographic tables enabled researchers to
predict changes in family types, which was
used to develop social programs, especially
in the field of housing construction in large
Russian cities and urban agglomerations.
These tables also allow calculating mortality
and life expectancy based on a person’s
marital status.

According to the statistical approach,
fertility is a key factor in assessing demographic
potential. Cole’s approach is widely used in
international practice, but its upper limit on
fertility is controversial for Russia, since it
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is based on the birth rate in the most prolific
Hutterite communities, which reached
12 children per married woman over her entire
life in a prosperous social environment. In this
regard, an alternative method of hypothetical
minimum natural fertility (HMNF) has been
proposed, applicable to living conditions in the
USSR. The method is based on an analysis of
the fertility of Uzbek women aged 20-24 who
lived in conditions of natural fertility. These
women demonstrated the highest possible
fertility rate in real Soviet conditions without
the intervention of birth control factors.
However, this method has become obsolete due
to the shift in the average age of mothers to
30-34 years in large cities, as well as changes
in the model of reproductive activity — women
marry later and use contraception more often.

As improved statistical methods for
assessing the current demographic situation
in the regions of the Russian Federation, it
is proposed in the scientific literature to use
standardized total fertility, mortality, and
migration rates, which allow for standardized
depopulation indicators and are characterized
by the ease of use of spreadsheets (Rybakovsky,
2024).

To date, the approach based on the
construction of integral indicators has become
the most widespread for assessing demographic
potential, since it is based on obtaining a
single quantitative assessment of the level of
development of demographic potential, taking
into account not only the characteristics of the
demographic process, but also the possibilities
of its development. One of these indicators was
proposed by the French researcher L. Henri,
who developed a method for estimating the
intensity of generational substitution in the
case of sustainable natural reproduction of
the population based on the calculation of the
net reproduction coefficient (Valentei, 2016;
Makarov, 2019).
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This technique allows estimating the
average number of daughters that a woman
can give birth to in her lifetime, taking into
account age-related fertility and mortality
rates (Tikhomirov, Tikhomirova, 2023). The
net coefficient takes into account mortality in
various age groups and shows how many of the
girls born on average live to their mother’s age
(Rostovskaya, Sitkovskii, 2024; Dawidowicz,
Poskrobko, 2009).

According to experts in the field of
demography, it is the net coefficient that
more accurately characterizes the patterns of
demographic potential of the population in
comparison with other proposed approaches
(Rybakovsky, 2024). In addition, the values of
this indicator are quite easy to interpret. For
example, to achieve expanded reproduction
of the population, it is necessary that the
values of these coefficients exceed one, which
means that on average there is more than one
daughter per woman (Balbo et al., 2013). If the
indicators do not reach unity, this indicates the
presence of depopulation.

It is important to note the following:
since age-specific mortality rates for five-
year age groups are used in calculating
the net reproduction rate, this indicator
also characterizes the state and trends of
premature mortality in the population.
Given that diseases of the circulatory system,
external causes and neoplasms predominate
among the main causes of premature mortality
in the country’s regions, we can assume that
their reduction can be achieved, among other
things, by improving the socio-economic well-
being of the regions (Tikhomirova, Sukiasyan,
2018).

The above causes the choice of the net
coefficient of population reproduction in the
framework of this study as an indicator of the
level of demographic potential development
and its quantitative assessment.
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A comparative analysis of the five-
year estimates of the net reproduction rate
for Russia and its regions for the period
from 1995 to 2023 indicates their high
differentiation, which in 1995 amounted
to 20.9%, and in 2023 - 16.6% (Tab. 1).
To identify the causes of the observed
differences and identify the factors having
the greatest impact It is proposed to apply
econometric methods to the development of
demographic potential, which is necessary
when developing strategies for the socio-
economic development of regions.

Econometric methods provide an
opportunity not only to analyze the current
state of demographic potential, but also
to build forecasts based on the identified
patterns, which can be obtained using
time series analysis, which allows tracking
changes in the level of development of
demographic potential in the long term.
In particular, correlation and regression
analysis reveals the relationship between
indicators of demographic status and socio-
economic characteristics of regions. Spatial
econometrics models, in turn, make it
possible to assess inter-regional differences

and the spread of demographic trends.

Currently, in the scientific literature, the
authors propose a variety of regression models
developed to assess the impact of various socio-
economic factors on the level of demographic
potential. In contrast to the approach presented
in this study to determining and quantifying
demographic potential, most studies use certain
individual statistical indicators as characteristics
of demographic potential: birth rates, mortality
rates, population size, natural growth, etc. (Roy,
2018; Makarova, 2021), which, as already noted,
cannot fully reflect the state and variability
of demographic potential. At the same time,
sometimes the study of this problem is limited
to identifying and describing correlations
between demographic indicators and socio-
economic characteristics (Bezverbny et al.,
2025), while a number of researchers propose to
build separate econometric models for each of
the characteristics of the demographic potential
to analyze the demographic state of the region
(Paley, Pollak, 2017; Fattakhov et al., 2020).
Despite the undoubted practical value of the
proposed approaches, the choice of mutually
correlated indicators as explanatory factors
characterizing various aspects of the socio-
economic situation of the region (country) is
criticized.

Table 1. Comparative analysis of the net reproduction rate
in the Russian regions

Year Statistical characteristics Net reproduction rate
Arithmetic mean 0.662

1995 | Standard deviation 0.138
Coefficient of variation, % 20.9
Arithmetic mean 0.680

2023 | Standard deviation 0.113
Coefficient of variation, % 16.6

07.07.2025).

According to: Center for Demographic Research of the Russian School of Economics (2025). The Russian database
on fertility and mortality (RosBRiS). Available at: https://www.nes.ru/demogr-fermort-data?lang=ru (accessed:

| PROBLEMS OF TERRITORY'S DEVELOPMENT +

VOLUME 30

- ISSUE2 « 2026 107



The above determines the scientific
novelty of the presented study, which uses
an integral indicator as an indicator of
demographic potential - the net reproduction
coefficient, which, as already noted, is a more
complete description of the demographic
process of the region and its development
potential, and a set of socio-economic
indicators explaining its variability has been
previously studied to eliminate correlations.
At the same time, the study pays special
attention to indicators of the state of the
healthcare system and its accessibility, since,
according to the author, the development of
the demographic potential of the country
and its regions is possible, first of all, by
improving the quality of public health by
providing affordable and timely highly
qualified medical care.

Research methodology

Despite the demographic policy measures
being implemented in Russia, the country
continues to have a declining and aging
population (Rybakovsky, 2024). This, in turn,
has anegative impact on the economy (Livshits
etal.,2023; De Santis, Salinari, 2023), the labor
market (Sukiasyan, 2024), industry and other
areas of government activity, since, according
to modern views of economic scientists, the
population forms the development potential
of the state (Rybakovskii, 2023; Baeva,
Urazova, 2020). In the regions of Russia, the
demographic problem is becoming particularly
relevant due to their significant differentiation
in terms of gender and age composition of
the population and socio-economic status
(Sukiasyan, 2022). This article is devoted to
the problem of constructing an econometric
model describing the patterns of influence of
indicators of socio-economic development of
Russian regions on the level of demographic
potential.
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The net population reproduction rate is
estimated based on the following indicators for
five-year age groups:

—number of children born per 1,000 women
of the five-year age group k in region j in year
t, £ (©);

- number of women who died per 1,000
people in the five-year age group i in region j
inyeart, m{ (t).

Based on the available fertility rates,
the age-related fertility rates of girls for the
five-year-old age groups of the mother are
calculated according to formula 1:

JHO
200

bl(t) = 0488, k=210, (1)

where 0.488 is the share of girls among
newborns, k corresponds to the mother’s age
group.

The mortality rates of the female population
were used to obtain survival coefficients using
formula 2:

m{ () =170

pl()=1-

where i corresponds to the mother’s age
group.

The net reproduction coefficients for each
region j in year t are determined according to
formula 3 (Notestein, 1960):

b’(t) ﬂp] =

Based on the presented methodology, net

HKBI(t) = =4,10.(3)

population reproduction coefficients were
calculated for 79 regions of Russia, exception
for the Nenets Autonomous Area, the Khanty-
Mansi Autonomous Area — Yugra, and the
Yamal-Nenets Autonomous Area, which
are geographically part of the Arkhangelsk
and Tyumen regions, respectively, as well
as the republics of Crimea and Chechnya,
and Sevastopol due to the lack of sufficient
statistical data on the considered indicators.
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The estimates obtained for the period from
1995 to 2023 are characterized by rather high
dynamics and differentiation by regions of
Russia (Kalabikhina et al., 2022). In general,
during the period under review, the average
value of the net reproduction coefficient
of the Russian population increased from
0.662 to 0.680, i.e. by 2.7%. At the same time,
the dynamics of the indicator increased
from 1999 to 2015 to a peak value of 0.879,
followed by a decrease of 22.7% to a level
almost comparable to the level of 1995.
In turn, the differentiation of regions by
the level of the net reproduction coefficient
varies from 14.0% in 2003-2004 to 18.9 and
20.9% in 2011 and 1995, respectively.

The above, as well as the fact that the
value of the net reproduction coefficient of the
population in the study period does not exceed
one, testifies to the ongoing depopulation
process in the country (Aivazian et al., 2019;
Rybakovsky, Fadeeva, 2020), determine
the need to identify the interdependencies
between the indicator of demographic
potential and the characteristics of the socio-
economic situation of regions (Jagger et al.,
2008) to identify the factors that have the
greatest impact on the change in the value of
the net reproduction coefficient, which will
allow applying the results obtained to justify
strategies to equalize regional differences and
develop measures aimed at increasing the level
of this indicator, and therefore, the transition
from depopulation to extended reproduction
(Ivanova et al., 2023).

The initial set of characteristics of the
socio-economic situation of the regions
included 21 indicators, which were divided
into several blocks characterizing various
spheres of life: economic, welfare of the
population, social, the state of the health
system and the environment. The economic
block included the index of industrial
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production, the average per capita size of GDP,
investments in fixed assets, etc. The financial
well-being of the population was assessed on
the basis of such indicators as average per
capita monetary income, the amount of paid
services, bank deposits, retail trade turnover,
the total area of residential premises, museum
attendance, and some others. The social
sphere was characterized by the number of
crimes, the ratio of the number of divorces to
the number of marriages, the unemployment
rate, the migration growth rate, etc. The state
of the healthcare system is represented by
the expenditures of consolidated healthcare
budgets per capita, the average per capita
expenditure of the population on medical
services, the number of doctors and nursing
staff, the number of beds in medical
institutions, etc. The ecological situation
of the region was assessed on the basis of
the volume of pollutants released into the
atmosphere from stationary sources.

After a preliminary analysis of an expanded
set of different indicators of the level of socio-
economic development of Russian regions
for the presence of statistically significant
correlations, as well as sufficient variability,
the following indicators for the period
from 1995 to 2023 were selected for further
modeling:

- number of doctors per 10,000 people (x));

- ratio of divorces and marriages (x,);

- crime per 10,000 people (x,);

— total area of living quarters per person,
m?/person (x,);

—number of unemployed people per 10,000
working-age population (x;);

—migration growth rates per 10,000 people
(x,);

- capacity of outpatient clinics for 10,000
people (x,);

— number of museum visits per 1,000

people (x,);
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- paid medical services, rubles per person
(x5);

— expenses of consolidated budgets for
healthcare, rubles per person (x, ).

The absence of characteristics of the
economic situation of the regions among
the selected indicators is due to their strong
direct correlation with the expenditures of
consolidated budgets on healthcare. Thus,
the inclusion of health expenditure indicators
in the final set makes it possible to take into
account not only the state of the health system
in the regions, but also their level of economic
well-being (Ivanov et al., 2014).

At the first stage, using correlation analysis
methods, therelationshipsbetween theresulting
variable (net reproduction coefficient, y) and the
above characteristics were revealed. The Pearson
pair correlation coefficients and all subsequent
stages of data analysis and model construction
were based on the values of the resulting and
explanatory variables averaged over the time
period under review, which made it possible
to offset the effect of random fluctuations and
noise on the result.

Based on the analysis of the values of
the matrix of paired correlation coefficients,
conclusions were drawn about a fairly strong
relationship between the net reproduction
coefficient (y) of the population and such
indicators as the number of doctors per 10,000
people, the total area of residential premises
per person, the number of unemployed, as well
as between the number of doctors and the total
area of residential premises, the capacity of
outpatient clinics and health care costs.

The strongest negative correlation is
observed between the net reproduction rate and
the ratio of divorces and marriages (coefficient
value-0.55). An even more pronounced negative
relationship is observed between the area of
residential premises (coefficient -0.71), due to
the continuing decline in the population with
increasing rates of residential commissioning.

Attention should also be paid to the positive
relationship between the net reproduction rate
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and the number of unemployed per 10,000
working-age population, which is explained
by the low involvement of women caring for
children in the labor market (Arkhangel’skii et
al., 2016; Ivanova, 2022).

Attention should also be paid to the
positive relationship between the net-In order
to identify hidden relationships due to the
simultaneous influence of several indicators
on the resulting variable, as well as possible
relationships between explanatory variables,
multiple  correlation  coefficients  were
calculated, which turned out to be significant at
the level of 5%. This means that all indicators
depend on others quite a lot. The most
significant coefficients of multiple correlation
were found in the net reproduction rate and
the number of divorces. It can be concluded
that the remaining indicators explain their
variation very qualitatively by the reproduction
rate and the number of unemployed per 10,000
people of the working-age population, which
is explained by the weak involvement of
women caring for children in the labor market
(Arkhangel’skii et al., 2016; Ivanova, 2022).

The results obtained allow concluding
that it is necessary to check the totality
of explanatory variables for the effect of
multicollinearity. The analysis used three
approaches to assess multicollinearity: VIF
variance inflation factors, Fisher statistics, and
the criterion x? (Tab. 2).

Despite the fact that Fischer’s statistics
confirmed the presence of multicollinearity -
almost all values F,  turned out to be higher
thanthe tabularvalue of 2.07,and the calculated
value Xpacs = 86.93 turned out to be higher
than the critical tabular value of 50.99, which
indicated the need to reject the null hypothesis
of the absence of multicollinearity. Based on
the results of calculating the VIF coefficients,
each of which does not exceed the threshold
value of 10, we can conclude that the effect of
multicollinearity on the effectiveness of the
parameters of the multiple regression model
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Table 2. Calculated values of VIF and Fisher statistics for each explanatory variable

Indicator VIF F-Fischer statistics Value

X, 1.626 4.798 *

X, 5.332 33.210 *x

X, 2.593 12.214 *

X, 3422 18.572 *

X, 3.040 15.643 *x

X, 2.352 10.364 **

X, 2.486 11.395 *

Xq 1.662 5.075 *k

X, 2.424 10.915 **

Xy 4.276 25.117 *
According to: Center for Demographic Research of the Russian School of Economics (2025). The Russian database on fertility
and mortality (RosBRiS). Available at: https://www.nes.ru/demogr-fermort-data?lang=ru (accessed: 07.07.2025).

based onthe available datais insignificant. This,
in turn, allows concluding that it is possible
to build a classical linear regression model of
the dependence of demographic potential on
the socio-economic indicators of the regions
under consideration, taking into account the
entire set of explanatory variables without the
need to introduce additional procedures aimed
at eliminating multicollinearity (Wang et al.,
2025).

Research result
The parameters of a linear multiple
regression equation with a complete list of
factors can be written as follows (Tikhomirov,

Tikhomirova, 2023):

10
y=ap+ Z apXp- 4)

p=1
Figure 1 shows a limited (“short”)

multiple regression model for simulating

Figure 1. Limited model of multiple regression of the dependence of the demographic potential of regions
on the level of their socio-economic development

According to: Demographic Yearbook of Russia (2025). Federal State Statistics Service. Available at: https://rosstat.gov.ru/
folder/210/document/13207 (accessed: 07.07.2025).
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the net coefficient of population reproduction
from a reduced number of socio-economic
characteristics in Russia’s regions on average for
the period from 1995 to 2023. The model includes
only those explanatory variables that correspond
to the statistically significant parameters of the
model according to Student’s test.

The selection of factors for regression
dependence was done using the “a posteriori”
method, which implies the step-by-step removal
of factors from the regression model with the
highest p-value of the corresponding parameter
until only factors with significant regression
coefficients remain. There are 5 significant
indicators left in the model: the number of
divorces x,, the number of crimes x,, the area of
residential premises per person x,, paid medical
services per person x,, and healthcare costs per
person x,,. The coefficient of determination of
the resulting model is 79.3%, and the model
itself is significant according to the Fisher test
at the significance level of 1%.

However, to increase the explanatory power of
the model and improve the quality of the forecast,
it is advisable to exclude from the sample regions
that are characterized by abnormal values of
indicators compared to other regions or, in other
words, can be characterized as gross errors.

In the process of preparing data for building
a regression model, special attention was paid to
outlier analysis. For this, a step-by-step approach
was used, including a combination of one-
dimensional and multidimensional methods. At
the first stage, the Smirnov — Grubbs criterion was
applied, which makes it possible to detect gross
errors in each of the indicators separately. As a
result, 8 regions were identified characterized by
abnormal values of certain signs: Moscow, Saint
Petersburg, the Magadan Region, the republics
of Dagestan, Ingushetia, and Tuva, the Sakhalin
Region, and the Chukotka Autonomous Area.

The Grubbs criterion of variance was used for
additional verification. It compares the sample
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variance with the truncated variance (that is,
without the potential outlier). This approach
allowed confirming that not all observed
deviations are statistically significant, and some
could be a consequence of the usual variability
of the data. As a result, the presence of abnormal
values in the data of three regions (Saint
Petersburg, the Republic of Ingushetia, and the
Chukotka Autonomous Area) was confirmed.

However, since a one-dimensional analysis
does not allow identifying situations where
a region differs significantly from the main
array of subjects in terms of a combination of
factors, multidimensional Hotelling statistics
were calculated for each of the marked regions
to more fully analyze the initial sample.
Statistically significant emissions according to
this criterion were Saint Petersburg (T?= 56.35),
the Republic of Ingushetia (T = 60.32), and
the Chukotka Autonomous Area (7% = 44.91),
whose values exceed the critical value of 24.38.
Accordingly, these regions were excluded
from the sample to obtain a model with better
quality characteristics than the above model.

This modification made it possible
to maintain the necessary level of
representativeness of the data and ensure an
optimal balance between the coefficient of
determination and the standard error in the
subsequent regression model (Fig. 2).

The non-emission model demonstrates
higher quality indicators: the value of the
coefficient of determination (R?) is 0.828 versus
0.793 for the second model, and the normalized
coefficient of determination reaches 0.815, which
is also higher than 0.779 for the model with
emissions (Tab. 3). Additionally, it is worth noting
a decrease in the standard error from 0.050 to
0.046, which indicates a higher stable parameter
estimates and lower variance of residuals. These
differences are not numerically critical, but
collectively speak in favor of higher accuracy and
interpretability of the outlier-free model.
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Figure 2. Limited model of multiple regression of the dependence
of the demographic potential of regions

According to: Demographic Yearbook of Russia (2025). Federal State Statistics Service.
Available at: https://rosstat.gov.ru/folder/210/document/13207 (accessed: 07.07.2025).

Table 3. Comparison of regression models of the dependence
of demographic potential on the level of development of the socio-economic situation
of regions with significant parameters

Emission-free model

Emissions-based model

Regression statistics

Regression statistics

Multiple R 0,910 Multiple R 0.890
R-square 0,828 R-square 0.793
Normalized R-square 0,815 Normalized R-square 0.779
Standard error 0,046 Standard error 0.050

folder/210/document/13207 (accessed: 07.07.2025).

According to: Demographic Yearbook of Russia (2025). Federal State Statistics Service. Available at: https://rosstat.gov.ru/

However, it is also advisable to check this
model for autocorrelation of residues. For this
purpose, the Durbin — Watson statistics were
calculated. The resulting value was DW = 1.91,
which was close to the threshold value of 2. This
indicates that there is no pronounced positive
or negative autocorrelation. However, since the
Durbin - Watson test has an uncertainty zone,
it is important to take into account the critical
boundaries determined by the number of
observations and the number of regressors. With
76 observations and five explanatory variables,
the lower critical limit is approximately 1.50,
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and the upper limit is 1.71. Thus, our value of
DW= 1.91 is above the upper bound. This allows
concluding with confidence that there is no
first-order autocorrelation in the model.

To confirm this result, the Breusch — Godfrey
test was applied, which has no restrictions
on the inclusion of lags of the dependent
variable as factors and is more universal when
checking autocorrelation of various orders. The
results of the Breusch — Godfrey test for first-
order autocorrelation are: statistics LM = 2.12
p-value ()?): 0.145; Fischer statistics F = 1.84,
p-value (F): 0.18.
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Both p-values exceed the standard
significance level of 5%, which makes it
impossible to reject the null hypothesis of
the absence of autocorrelation. Thus, both
tests consistently showed that there is no
autocorrelation in the model. This confirms the
correctness of the model specification in terms of
the premise of error independence. The absence
of autocorrelation also has a positive effect on
the accuracy of forecasts and the interpretability
of results: there is no need to use alternative
estimation methods (for example, generalized
least squares) or introduce lags (Tikhomirov,
Tikhomirova, 2024).

Based on the above, the emission-free
model with selected significant factors seems
to be more reliable and appropriate for further
analysis and forecasting. Data purification has
improved the statistical characteristics of the
model without unnecessarily complicating its
structure (Abdulrashid et al., 2023; Jindrov et
al., 2013).

The model best

balance between high explanatory power and

demonstrated the

low standard error, while maintaining the
interpretability of the coefficients and the
stability of the model structure. The constructed
model adequately reflects the dynamics of the
dependent variable and can be used to predict
various scenarios, including deterioration
and improvement of conditions. Its structure
makes it possible to vary the values of factors
and assess how possible changes in the social
environment will affect the demographic
situation in the country.

To demonstrate the applied value of
the model, a scenario analysis was carried
in the

demographic situation when adjusting socio-

out, reflecting potential changes

economic indicators. The situation was
modeled, characterized by an improvement

in all socio-economic conditions, taking into
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account their actual variability. A scenario was
considered in which the number of divorces per
10,000 marriages x, decreases by 15%, crime
per 10,000 people x, decreases by 1%, housing
conditions x, improve by 3%, the capacity of
outpatient clinics x, increases by 10%, and
healthcare x , costs increase by 5%. A detailed
analysis showed that varying socio-economic
indicators by a smaller amount than indicated
individually does not lead to a statistically
significant change in the level of the net
reproduction coefficient.

This optimistic scenario demonstrated
an increase in the projected value of the
net reproduction rate in most regions, with
a total increase of 8.7%. The increase was
most noticeable in the Magadan, Leningrad,
and Murmansk regions. However, in some
regions, the improvement of social factors
had a negative impact on the level of the
net reproduction rate. This applies to the
republics of Ingushetia, Dagestan, and the
Kabardino-Balkarian Republic, which may be
due to both the specifics of the regional socio-
economic structure and the high sensitivity
of these constituent entities to changes in
individual factors. This highlights the need
for an individual approach when developing
social measures and shows that universal
improvements are not always effective across
the country.

A pessimistic scenario was also considered,
in which the number of divorces per 10,000
marriages x, increases by 12%, crime per 10,000
people x, increases by 4%, housing conditions
x, worsen by 7%, the capacity of outpatient
clinics x, decreases by 7%, and healthcare costs
x,, decrease by 8%. Attempts to alternately vary
the considered characteristics by a smaller
amount individually did not lead to statistically
significant changes in the net reproduction
coefficient.
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As expected, this scenario had a negative
impact on the demographic potential of
most regions, with a total decline of 10.4
percentage points. The decline was most
affected in the Magadan, Leningrad, and
Murmansk regions. In turn, the republics of
Ingushetia, Dagestan, and the Kabardino-
Balkarian Republic showed an increase, which
confirms the specifics of these regions and the
need to implement targeted measures aimed
at leveling the demographic situation in the
country’s regions.

Conclusions

In the course of the study, a regression
model was built to identify the impact of socio-
economic factors on the level of demographic
potential in the country’s regions, in
particular on the value of the net reproduction
coefficient. The main attention was paid to the
preliminary analysis of the data array for the
presence of gross errors (outliers), as well as
the effect of the multicollinearity effect on the
effectiveness of estimates of the parameters
and quality characteristics of the constructed
model.

Scenario analysis showed that with an
improvementinthevaluesofsociallysignificant
factors, most regions demonstrate a positive
trend in the model values of the indicator.
However, not all regions are experiencing
an increase: in some republics of the North
Caucasus, a decrease in the projected value
has been noted. This is due to the specifics of
regional conditions, traditionally high baseline
fertility rates, and cultural characteristics that
are poorly correlated with the socio-economic
variables under consideration.

The practical significance of the work
performed lies in the possibility of applying
the obtained model to assess the potential
effect of changes in social policy. With the
correct interpretation of the coefficients,

| PROBLEMS OF TERRITORY'S DEVELOPMENT +

VOLUME 30

recommendations can be made for managing
the demographic situation at the regional
level, as well as approaches to standardizing
variables in similar studies.

Thus, according to the results of the
conducted research, the goal of analyzing
the impact of socio-economic factors on
demographic processes in Russia was
successfully achieved. Modeling and analysis
suggest that, despite some deviations, the
model reflects general patterns and can serve
as a basis for developing effective solutions in
the field of demographic policy.

As questions and prospects for further
research, the author suggests setting up
and attempting to solve problems related
to building a model while preserving gross
errors in the sample, but correcting them
using stable estimation methods (for
example, censoring, the Huber model), as
well as evaluating the model on panel data
to take into account the specifics of regional
differences in more detail. Although panel
data models are also a useful tool for
considering the dynamics of demographic
processes, since they allow finding and
analyzing changes simultaneously in
time and space, the constructed multiple
regression model at the stage of identifying
common patterns has a number of
advantages, primarily related to the simple
implementation and interpretation of the
results. Also, unlike multiple regression, the
panel data model takes into account fixed or
random effects, which requires additional
computing power.

It is important to emphasize that the
Russian Federation is a large multinational
country with pronounced regional differences
in socio-economic development, population
structure and migration trends, which was
confirmed by the conducted research. With this
in mind, building a single model that reflects
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the reality of all regions equally well is a very
difficult task,soanotherapproachtoimproving
the quality of forecasting demographic
potential and justifying the impact of changes
in socio-economic conditions on its level may
be to solve the problem of building a cluster
model that generalizes into clusters similar

Life quality and human potential of territories |

in their socio-economic and demographic
characteristics of the regions. Nevertheless,
the results obtained make it possible to
use the model as a tool for evaluating the
effectiveness of measures aimed at equalizing
and ensuring the progressive development of
the demographic process.
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CyknacsH A.T.

MOAENNPOBAHUE AEMOIPA®PUNYECKOIO MNOTEHUWAA
PETMMIOHOB POCCWN C YHETOM ANDPDPEPEHLUUNALN
X COULNANTbHO-3KOHOMWYECKOIO NMNOJ/TOXXEHA

OodHolti u3 Haubosiee akmyaivHslx hpobiiem 8 Poccuu u ee pezuoHax ocmaemcs npobiema oemozpa-
(uueckozo cnada, 8vlpadcarvuiascs 8 COXPAaHIOUEMC HA NPOMIHCEHUU HEeCKONbKUX decssmuiemut
HU3KOM yposHe poxcdaeMocmu u ycy2yonsiouasacs 8bICOKUM YPOBHEM NPeX0e8peMeHHOLl CMepmHO-
cmu cpedu MoJI00excu U HaceaeHus: mpydocnoco6Hozo 8o3pacma. OOHaKo 8 007120CPoUHOM hepuode
peanusyemvle Mepbl demozpaguueckoli NOJUMUKU He NPUBeU K CyuleCmeeHHbIM U3MEHEHUIM 8 MeH-
deHyuu npoucxodsawezo 8 cmpave demoezpaguueckozo npoyecca. 9mo 06ycnosausaem yeab HaAcmos-
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wWez0 uccnedosaHus, Komopasi 3aKaUaemcs 8 8bis8JeHUU COYUAnNbHO-IKOHOMUUECKUX (akmopos, 6
Haubobuleli cmeneHu OKA3bl8aWUX 8/IUSHUE HA U3MEHEHUE YPOBHS deMozpaduueckozo nNomeHyuaid
pezuoHo8 Poccuu, ¢ UCN0Ib308AHUEM COBPEMEHH020 CMAMUCIMUYECK020 U MAmemMamu4eckozo anna-
pama. Ilpu 3mom 0cobyi0 3HAUUMOCMb UMeem onpeodesieHue NOHAMUS «0eMozpaguueckuli nomeHyu-
aJ1», UMO 8bI38AHO PA3NUMUIMU 8 UHMepnpemayuu e2o cooepxcaus. B cmamoe npedcmasneq 0630p
Haubosee pacnpocMpaHeHHsIX N00X0008 K onpedesieHuio U OyeHKe demMozpaguueckozo nomeHyuand
meppumopuii. B kauecmae uHoukamopa demozpaguueckozo nomeHyuala 8sl0paH Hemmo-ko3¢ppu-
YueHm 80cnpou3eodcmea HaceneHus, NOCKOIbKY OH Xapakmepusyem cneyuguxy Kaxk poxcdaemocmu,
mak u npexoespeMeHHOLl cMepmHOCMU HaceleHus pe2uoHos Poccuu. /Ins 8vi81eHUS 3aAKOHOMEPHO-
cmeli pazgumus 0aHHO20 NOKA3amess NOCMPOEHA IKOHOMEMPUUECKds MoOe/lb, ONUCIBAWAS 3a8U-
cumocme demozpaguueckozo NOMeHYUala om pasaudaruuxcs Yei08uti CoyuanbHO-3KOHOMUUECKO20
passumus pezuoHos. OCHO8HAs npobsiema Ha AHHOM dmane 3aKIUaIacy, 6 onpedesieHuu Habopa co-
UUATbHO-IKOHOMUYECKUX XAPAKMepucmuK, 0Kasovl8aowux Hauboasuiee sausHue Ha demozpaguueckuli
nomenyuas. Pewiums ee npednoxeHo ¢ npumMeHeHuem memodog KoppeasyuoHH020 AHAU3d, d MAKNce
anocmepuopHozo omoopa ¢akmopos. Ha ocHose nosnyueHHotli modenu nposedeH CYeHapHbIli aHANu3,
noomeepxcoaruuli 8bICOKYI0 Uy8CMeUmenbHoCms demozpagpuueckozo NOMeHYuad K usMeHeHUsIM co-
UUAIbHO-9KOHOMUYECKUX YCI08ULL 8 pe2uoHax cmpawsl. [Ipakmuueckas 3HauuMocms ucciedosaHus 3a-
KI0UAemcst 8 603MOMCHOCMU UCNONb308AHUSA Pe3YJIbInamos MoOeupos8aHus OpzaHamu 20cy0apcmeeH-
H020 U MYHUYUNAIbHO20 YNpaseHus 0 OUeHKU 3 pekmusHocmu mep, HanpaesaeHHsIX Ha pa3sumue
demozpagpuueckozo npouecca, a makice 0ns 8sipabomku cmpamezuu demozpaguueckoti NOIUMUKU.

PezuonanvHoe passumue, odemozpaguueckuti NOMeHYua, Hemmo-kodpguyueHm 60cnpoussoocmaad,
pezpeccust, MynbMuKoLIUHEAPHOCMb, CUEHAPHBLU AHATU3.
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MONITORING OF CHANGES:

MAIN TRENDS

THE ECONOMY OF NORTHWEST RUSSIA IN 2025: SLOWING GROWTH
AND REORIENTATION TOWARD DOMESTIC DEMAND
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Vologda Research Center of the Russian
Academy of Sciences (VoIRC RAS) continues
to acquaint its readers with materials on
the state and development trends of the
economy of the Northwestern Federal
District (NWFD) against the backdrop of all-
Russian dynamics.
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The Russian economy operated
throughout 2025 amid an acute phase of
adaptation to unprecedented sanctions
pressure and the transition toward deep
structural transformation. External
conditionsremained challenging and volatile:
the global economy continued to decelerate,
grappling with market fragmentation, rising
protectionism across many countries, and
the repercussions of tighter monetary policy
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pursued by major central banks (Tab. 1).
According to World Bank forecasts, global
GDP growth in 2026-2027 is projected at 2.6-
2.7%—well below the 3.2% average recorded
over the 2010-2019 period!).

This global slowdown is, moreover,
unevenly distributed. In the euro area—which
has lost access to affordable Russian energy
supplies—growth stood at 1.4% in 2025 and
is projected to drop to 0.9% in 2026. The
U.S. economy slowed to 2.1% growth in 2025
amid persistently high interest rates and the
waning of fiscal stimulus. China, confronting
a property market crisis and mounting
trade restrictions, is shifting toward a
managed slowdown, with growth expected
to ease from 4.9% to 4.2% over the 2025-
2027 period. This poses structural risks for
Russia's exports of intermediate goods. India,
by contrast, continues to post high growth
rates (6.5-7.2% annually) and remains the
world's fastest-growing major market. Strong
investment appeal, a demographic dividend,
and active economic policy make it a priority
destination for Russian exports.

The key takeaway from this brief overview
of the external environment is that operating

Sidorov M.A., Lukin E.V. (2026). The economy of Northwest Russia in 2025: Slowing growth and

reorientation toward domestic demand. Problems of Territory’s Development, 30(2), 122-137.
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Table 1. Global economic trends, % change from previous year

Indicator | 203 | 2004 | 205 | 206 2027
Gross domestic product
World 2.8 2.8 2.7 2.6 2.7
Advanced economies 1.6 1.7 1.7 1.6 1.6
* United States 2.9 2.8 2.1 2.2 19
* Euroarea 0.5 0.9 1.4 0.9 1.2
* Japan 0.7 0.2 13 0.8 0.8
Emerging market and developing economies 44 43 4.2 4.0 4.1
East Asia and Pacific 5.2 5.0 4.8 4.4 43
e (hina 5.4 5.0 49 4.4 4.2
Europe and Central Asia 3.6 3.6 24 24 2.1
* Russia 4.1* 49* 1.0* 0.8 1.0
Latin America and the Caribbean 2.4 2.4 2.2 23 2.6
Middle East and North Africa 2.1 2.6 3.1 3.6 39
South Asia 8.0 6.3 7.1 6.2 6.5
* India 9.2 6.5 72 6.5 6.6
Sub-Saharan Africa 3.0 3.7 4.0 43 45
Global trade
Global trade volume 0.6 3.4 34 2.2 2.7
Commaodity price index (2010 = 100) 108 105 98 91 94
Energy price index (2010 =100) 107 102 90 80 85
Oil price (USD per barrel) 83 81 69 60 65
Non-energy commodity price index (2010 = 100) 110 113 115 113 113
*Rosstat data.
Source: Global Economic Prospects, January 2026. Washington: World Bank. 180 p. DOL: 10.1596/978-1-4648-2267-4

conditions for Russia's export-oriented, 0.4 and -7, respectively—down significantly

resource-based economic model have become
markedly more challenging. On the one hand,
this underscores the importance of export
diversification—-developing non-resource
exports, above all to India, Southeast Asian
nations, and Africa. On the other hand, it
necessitates a greater prioritization of
domestic sources of growth. Indeed, domestic
demand dynamics and the restructuring
of the economy were the decisive factors

from the 3.3 and -0.9 recorded a year earlier
(Fig. 2). The Business Confidence Index in
construction dropped by 3 percentage points
in the first quarter of 2026, hitting the lowest
level among the sectors listed at -11.

shaping gross value added in 20252. According U3A

to preliminary Rosstat data, Russia's GDP V China v

expanded by 1% in 2025 (compared to 4.9% a

year earlier). Estimated growth in the fourth N ® oo om ot T ¥ T o0 oo 9w
. . N N N N N N N N N N N N

quarter of 2025 also came in at 1% (Fig. 1). ;’ 5 5 o ;’ 5 5 o >c 5 5 o ;’

@ Changes in the Business Confidence Index
point to deteriorating expectations among
Russian enterprises. In February 2026, the
index for manufacturing and mining fell to

Figure 1. Gross domestic product growth,

% change from corresponding quarter of previous
year

2 Here and further in the text (unless otherwise specified) January — December 2025 is compared with January-

December 2024.
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Figure 2. Business Confidence Index, %
Kaliningrad Region m 87 (+3,2)
IFD .
Centra 3.5(+9.0) Novgorod Region = 50 (+1,9)
Far Eastern FD = 3,3 (+1,5) Saint Petersburg 1 2,9(+9,1)
Northwestern FD M 1,7 (+5,8) Leningrad Region 1 2,6(+11,8)
North Caucasian FD = 1,6 (+6,1) Vologda Region ' 21(x0.3)
Arkhangelsk Region 11,8 (+1,7)
Volga FD " 1.5(+56) Republic of Karelia 0,4 (-4,6)
Ural FD -0,4 (+1,1) 1 Komi Republic -1,6 (+0,9) 1
Siberian FD  -0,9 (+2,1) & Pskov Region -2,0(+9,8) 1
Nenets Autonomous Area -10,9 (-3,9) mm

Southemn FD -3,0 (+1,7) mm

Murmansk Region -13,4 (-3,9) w==

Figure 3. Growth in output of goods and services in basic economic activities*,
January-December 2025 vs January-December 2024,

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-December 2024 relative to January-December

2023, in %.

Entrepreneurs’ short-term expectations
have hit record lows: 52% anticipate
that their businesses will face worsening
conditions in the first quarter of 2026, while
only 12% expect improvement. The share of
companies pursuing a growth strategy in
Q4 stood at just 8%. Thirty-nine percent of
business owners reported that their Q4 2025
revenues were lower than in the previous
quarter, and 29% stated that their income
was insufficient to cover direct operating
expenses. The proportion of those entering
Q1 2026 with feelings of worry and anxiety
rose to 62%. Some entrepreneurs have

been forced to shift their businesses rather
abruptly into "survival mode">.

1. Gross output

(A) Output of goods and services in basic
economic activities across the Northwestern
Federal District (NWFD) as a whole increased
by 1.7% - the third-highest growth rate among
all federal districts (Fig. 3). Most regions within
the NWFD posted gains in this indicator, with
the Kaliningrad and Novgorod regions leading
the way (up 8.7% and 5.0%, respectively). At
the same time, the Murmansk Region and
the Nenets Autonomous Area saw substantial
declines in output (down 13.4 and 10.9%,
respectively).

3 Pessimism, anxiety and survival: entrepreneurs — about the past and current quarters. Available at: https://smbiz.

fom.ru/post/pessimizm-trevozhnost-i-vyzhivanie-predprinimateli-o-proshedshem-i-tekushem-kvartalah

15.03.2026).

(accessed:
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Table 2. Industrial production trends,
% change from corresponding period
of previous year

@ Industrial output in the NWFD continued
to expand, posting a 0.6% increase for the
year as a whole - somewhat below the
nationwide growth rate of 1.3% (Tab. 2).
Several NWFD regions recorded substantial
gains in industrial production, most notably
the Novgorod Region, the Kaliningrad Region,
and the city of Saint Petersburg (up 9.0, 8.8,
and 5.4%, respectively). In the Arkhangelsk
Region, however, industrial output remained
flat, while half of the regions in the NWFD
saw declines — most sharply in the Murmansk
Region and the Republic of Karelia (down
11.4 and 5.5%, respectively).

@ Manufacturing output in the
Northwestern Federal District (NWFD)
continued to expand, though the growth
rate slowed markedly compared to the
previous year (2.4% vs 10.8%). A similar
trend was observed nationwide, where
overall manufacturing growth decelerated
to 3.6% from 9.1% a year earlier, yet the
sector remained the primary driver of
industrial expansion®*. Manufacturing posted
positive dynamics across most regions of the
district, with the Kaliningrad Region and the
Novgorod Region each recording growth in
excess of 10%. At the same time, output in this
sector contracted in the Murmansk Region,
the Republic of Karelia, and the Leningrad
Region, by 18.2, 9.5, and 4.9%, respectively.
® Mining and quarrying output in the
NWFD declined more steeply than the
national average (down 4.7% vs 1.6% for
Russia as a whole). The downturn affected
enterprises in every region of the district,
with three regions — Saint Petersburg, the
Arkhangelsk Region, and the Leningrad
Region - posting some of the sharpest
declines nationwide (down 27.3%, 21.4%,
and 18.3%, respectively).

Territory | 203 | 204 | 2005 | R
Industry overall
Russian Federation 1043 | 105.1 | 101.3
Northwestern Federal District 1053 | 107.7 | 100.6 | 4
Novgorod Region 102.7 | 102.7 | 109.0 | 7
Kaliningrad Region 96.7 | 103.2 | 108.8
Saint Petersburg 113.1 | 1169 | 1054 | 16
Vologda Region 106.2 | 101.2 | 101.8 | 30
Arkhangelsk Region 98.8 | 107.5 | 100.0 | 42
Pskov Region 1126 | 1085 983 | 56
Komi Republic 1003 | 99.9 972 | 64
Leningrad Region 107.7 | 1104 96.6 | 66
Nenets Autonomous Area 93.7 97.6 955 | 73
Republic of Karelia 100.2 | 98.8 945 | 77
Murmansk Region 97.5 99.7 886 | 83
Mining
Russian Federation 99.0 99.5 98.4
Northwestern Federal District 97.2 99.2 95.3 7
Republic of Karelia 100.8 | 98.8 993 | 30
Murmansk Region 103.6 95.8 993 | 30
Kaliningrad Region 95.9 97.1 96.7 | 48
Komi Republic 99.4 | 1004 | 962 | 52
Nenets Autonomous Area 93.5 97.4 955 | 59
Vologda Region 97.1 93.6 947 | 61
Novgorod Region 90.7 84.1 89.4 | 70
Pskov Region 95.4 106.3 89.4 | 70
Leningrad Region 108.5 99.1 81.7 | 81
Arkhangelsk Region 92.0 101.1 78.6 | 83
Saint Petershurg 85.6 146.1 727 | 84
Manufacturing

Russian Federation 108.7 | 109.1 | 103.6
Northwestern Federal District 108.6 | 110.8 | 102.4
Kaliningrad Region 97.1 103.2 | 111.2
Novgorod Region 103.4 | 1025 | 110.0
Saint Petersburg 115.1 | 118.9 | 107.0 | 13
Arkhangelsk Region 99.6 109.8 | 1042 | 22
Nenets Autonomous Area 108.4 | 1203 | 1027 | 29
Vologda Region 106.1 | 101.3 | 102.5 | 30
Komi Republic 1043 | 98.1 101.9 | 32
Pskov Region 110.0 | 1085 | 101.6 | 35
Leningrad Region 1106 | 1104 952 | 71
Republic of Karelia 98.2 98.9 90.5 | 80
Murmansk Region 94.2 100.7 | 81.8 | 83
*Here and throughout, R denotes the rank of the respective region
among all federal subjects (and for the NWFD, among federal districts)
based on the indicator's performance in January-December 2025,
unless otherwise specified. Rankings exclude statistical data for the
Donetsk People's Republic (DPR), Lugansk People's Republic (LPR),
Zaporozhye Region, and Kherson Region.

PROBLEMS OF TERRITORY'S DEVELOPMENT + VOLUME 30

4 Ministry of Economic Development of the Russian
Federation. About the current situation in the Russian
economy. Results of 2025 Available at: https:/www.
economy.gov.ru/material/file/download/021bb908e9cb3b
7fd5d6481b0ceflcfb/o_tekushchey situacii_v_rossiyskoy_
ekonomike_itogi 2025 (accessed: 16.03.2026).
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MINING -4,7 (-0,8) =
Mining of metal ores 0,4 (-1,0)
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Figure 4. Growth in Industrial Output in the NWFD, January-December 2025,
% Change from January-December 2024

Note: Figures in parentheses indicate the change in the indicator for January-December 2024 relative to January-December

2023, in %.

The lack of publicly available data on crude
oil and natural gas production® complicates

a full assessment of the sector's performance.

However, given that oil and gas account for
roughly 60% of total NWFD extraction, the
composite mining index suggests that output
has contracted substantially. Some insight
can be gleaned from Deputy Prime Minister
Alexander Novak's statement that nationwide
crude oil production edged down by just 0.77%
over the year to 512 million metric tons - its
lowest level in 16 years®. Coal production fell
by 8.8%, reversing a 3.5% gain a year earlier
(Fig. 4). By contrast, the extraction of metal ores
increased by 0.4%.

Sectoral trends in NWFD manufacturing
point to a deceleration of positive momentum.
® Manufacturing  industries  producing
intermediate goods in the NWFD expanded their
output.Production of coke andrefined petroleum
products rose by 5.7%; pharmaceuticals and
medicinal materials, by 4.9%; fabricated metal
products and chemicals, by 1.7% and 0.9%,
respectively. Meanwhile, output in the wood-
processing industry fell by 3.4%.

@ Several manufacturing industries geared
toward final consumer demand in the NWFD
recorded declines. Notably, production of
beverages and food products contracted by
12.4% and 4.3%, respectively; textiles, by 9.2%;

5 Rosstat has stopped publishing data on oil production. Available at: https://www.rbc.ru/economics/26,/04/2023/6

4492a769a794789b8b0feec (accessed: 17.03.2026).

¢ Novak announced a decrease in oil production in Russia. Available at: https://www.interfax.ru/business/1069004

(accessed: 16.03.2026).

126 PROBLEMS OF TERRITORY'S DEVELOPMENT + VOLUME 30 + ISSUEZ2 - 2026 |



[ The Economy of Northwest Russia...

Trends in the development of industrial and agricultural production, 2024-2027, % of 2018 level
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Russian Federation

furniture, by 6.4%; and wearing apparel, by 4.5%.
At the same time, the manufacture of leather
and leather products surged by 33.1% (following
a 30.3% drop the previous year), while output of
other finished goods rose by 7.2%, and rubber
and plastic products grew by 4.9%.

@O Manufacturing industries  serving
investment demand in the NWFD presented a
mixed picture. Strong growth in the production
of computers, electronic and optical products
(up 31.4%), as well as motor vehicles, trailers,
and semi-trailers (up 6.2%), contrasted with
declines in the manufacture of other non-
metallic mineral products (down 5.4%) and
machinery and equipment (down 1.9%). This
divergence may reflect corporate efforts to
draw down inventories of raw materials and
components’, coupled with a broader slowdown
in investment activity.

Northwestern Federal District
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Vologda Region

Rosatom's fuel division (managed by
TVEL JSC) has launched pilot operations
at Russia's first "gigafactory" for energy
storage systems, located in the Nemansky
District of Kaliningrad Region. The
facility boasts an annual production
capacity of 4 GWh - equivalent to roughly
1.5 million charging modules or 50,000
traction batteries for electric vehicles. It
is the country's sole large-scale, full-
cycle industrial producer of lithium-
ion batteries, spanning everything from
primary battery chemistry to finished
modules and complete battery packs.
At the pilot operation stage, the plant
employs 334 specialists; once full design
capacity is reached, headcount is expected
to increase by a factor of 3.5. Procurement

from local suppliers has already exceeded

7 Quarterly GDP forecast 01.2026. Available at: https://ecfor.ru/publication/kvartalnyj-prognoz-vvp-vypusk-69/

(accessed: 16.03.2026).
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4 billion rubles, encompassing reinforced
concrete products, steel structures, ready-
specialized equipment
rental, and other items?.

mix concrete,

@ Agricultural output in the NWFD declined
by 1.6%, even as nationwide production
rose by 4.9% (Tab. 3). Most regions within
the district recorded a drop in agricultural
production, with the Murmansk Region and
the Kaliningrad Region posting declines

Monitoring of changes: main trends |

Region and Saint Petersburg, and several regions —
including the Nenets Autonomous Area, the Komi
Republic, and the Arkhangelsk Region - saw
unemployment begin to rise again.

Table 4. Labor market trends,

% change from corresponding period of previous
year

Territor Oct.-Dec. | Oct.-Dec. | Oct.-Dec. R*
y 2023 | 2024 | 2025

Unemployment rate, % of labor force

Russian Federation 2.9 23 2.2 -

Northwestern Federal

of 19.8 and 6.3%, respectively. At the same Ditrlct 25 2.0 2.0 1
time, several NWFD regions increased their Novgorod Region 17 12 08 1
agricultural output, with the Vologda Region Saint Petershurg 15 15 15 21
leading the way (up 5.2%). Vologda Region 2.9 2.0 1.7 33
Kaliningrad Region 2.9 2.2 1.9 48
Table 3. Agricultural production dynamics, Pskov Region 26 23 21 57
% change from corresponding period of previous Murmansk Region 26 25 2.4 62
year Republic of Karelia 52 38 28 | 69
Territory 2023 2024. | 2025 R Arkhangelsk Region 5.1 2.0 2.8 68
Russian Federation 100.2 96.7 | 104.9 Leningrad Region 2.8 2.8 2.8 65
Northwestern Federal District 100.8 | 107.5 984 | 7 Komi Republic 4.0 3.1 3.3 73
Vologda Region 101.7 | 102.2 | 1052 | 32 Nenets Autonomous Area 5.8 33 3.6 77
Arkhangelsk Region 101.5 99.3 1023 | 51 Territory 2023 2024 2025 R
Novgorod Region 99.6 | 100.5 | 102.0 | 52 Employer demand for workers
Republic of Karelia 99.9 97.9 100.5 | 59 Russian Federation 117.2 117.3 100.9 -
Komi Republic 94.6 104.1 99.8 | 63 Nprthwestern Federal 17.7 1144 102.0
Leningrad Region 1011 | 101.7 | 982 | 65 District 4
Pskov Region 98.7 132.4 95.8 67 Pskov Region 111.6 7.7 107.9 17
Nenets Autonomous Area 1028 | 923 | 954 | 69 Leningrad Region 1232 | 1264 | 1051 | 24
Kaliningrad Region 1032 | 1076 | 937 |74 Saint Petersburg 1207 | 1128 | 1039 | 28
Murmansk Region 106.1 102.3 0.2 84 Kaliningrad Region 11.7 114.9 103.8 29
Nenets Autonomous Area 116.4 106.8 103.3 33
Positive momentum in the labor market  |VologdaRegion 182 | 1263 | 1028 | 38
showed signs of slowing. Republic of Karelia 114.5 109.6 98.6 58
The unemployment rate in the NWFD during | Xomi Republic 123 | 1095 i, 70
October — December 2025 remained unchanged | Nvgorod Region 1244 | 1269 | 52 | 13
from the same period a year earlier, at 2.0%. Arkhangelsk Re?"’“ 1160 .3 B4 | 79
Murmansk Region 104.0 99.9 91.7 80

Nationwide, the rate edged down by 0.1 percentage
points to 2.2% (Tab. 4). Half of the regions in the
district recorded a decline in unemployment, with
Novgorod Region posting a drop to 0.8% — the
lowest level in the entire country. Meanwhile,
unemployment remained flat in the Leningrad

* For the "Unemployment rate" indicator, R denotes the rank of the
respective region among all federal subjects (and for the NWFD,
among federal districts) based on the indicator's performance in
October-December 2025. Rankings exclude statistical data for the
Donetsk People's Republic (DPR), Lugansk People's Republic (LPR),
Zaporozhye Region, and Kherson Region.

8 Rosatom has launched Russia's first "gigafactory” of lithium-ion energy storage devices. Available at: https://
atommedia.online/press-releases/rosatom-zapustil-pervuyu-v-rossii-gigafabriku-litiyionnykh-nakopiteley-energii/

(accessed: 15.03.2026).
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@ The volume of job vacancies reported by
employers to public employment services in
the NWFD, as in Russia as a whole, posted
an increase (up 2.0% and 0.9%, respectively).
Although the positive trend in this indicator
was substantially weaker than in previous
years, the share of enterprises reporting labor
shortages declined®. Half of the regions in
the district recorded an uptick in advertised
vacancies, most notably the Pskov Region
and the Leningrad Region (up 7.9 and 5.1%,
respectively). By contrast, the remaining
regions of the NWFD saw a reduction in
registered vacancies - down 8.3% in the
Murmansk Region and 6.6% in the Arkhangelsk
Region.

2. Income generation

Trends in the income generation phase
were characterized by rising household and
budget revenues, set against a backdrop
of deteriorating financial conditions for
entrepreneurs.
@ Real disposable personal income in the
NWFD and across the Russian Federation
increased by similar margins (8.0% and 7.7%,
respectively). Growth in this indicator was
recorded in all regions of the district, with
Leningrad Region and Saint Petersburg
serving as the primary locomotives for the
macro-region, each posting an increase of
9.9% (Tab. 5).
@ Real accrued wages in the NWED rose by
3.1%(comparedtoa4.4%increasenationwide).
At the same time, the observed deceleration
in wage growth signals the beginning of a
shift from a labor market favoring employees
to one favoring employers!®. According to a
Central Bank survey, companies are planning
more moderate wage indexation in 2026
relative to the 2023-2025 period, as wage

Table 5. Trends in household income generation,

% change from corresponding period of previous
year

Territory | 203 | 2004 | 205 | R
Real disposable personal income
Russian Federation 106.5 | 109.9 | 107.7 -
Northwestern Federal District | 105.4 | 111.1 | 108.0 2
Leningrad Region 1073 | 1121 | 109.9 3
Saint Petershurg 104.2 | 113.8 | 109.9 3
Republic of Karelia 107.9 | 1084 | 108.7 12
Pskov Region 106.8 | 107.9 | 108.5 14
Novgorod Region 106.5 | 109.3 | 107.6 26
Nenets Autonomous Area 105.0 | 106.3 | 106.1 42
Kaliningrad Region 1069 | 1123 | 106.0 44
Vologda Region 107.4 | 1111 | 104.6 72
Komi Republic 103.4 | 103.7 | 104.0 77
Arkhangelsk Region 1059 | 104.8 | 103.8 79
Murmansk Region 107.3 | 1043 | 101.4 85
Real accrued wages

Russian Federation 108.2 | 109.7 | 104.4 -
Northwestern Federal District | 106.1 | 107.8 | 103.1 5
Leningrad Region 107.2 | 1123 | 106.3 15
Pskov Region 109.3 | 114.0 | 105.9 19
Kaliningrad Region 108.6 | 111.0 | 104.9 29
Novgorod Region 111.0 | 110.0 | 104.5 34
Arkhangelsk Region 106.2 | 1045 | 104.0 41
Saint Petershurg 105.2 | 106.5 | 102.8 63
Vologda Region 103.7 | 111.7 | 102.0 66
Nenets Autonomous Area 1044 | 107.0 | 100.5 80
Republic of Karelia 108.2 | 106.3 | 100.4 81
Komi Republic 106.6 | 106.0 | 100.4 | 81
Murmansk Region 106.0 | 106.0 | 100.2 84

growth continues to outpace gains in labor
productivity!!. The slowdown in positive
wage dynamics is evident across all regions
of the district, with four regions ranking at
the very bottom nationally in terms of this
indicator: the Murmansk Region, the Komi
Republic, the Republic of Karelia, and the
Nenets Autonomous Area recorded wage
increases ranging from just 0.2 to 0.5%

% Press release of the Central Bank dated December 19, 2025. Available at: https://www.cbr.ru/press/

pr/?file=19122025_133000key.htm (accessed: 16.03.2026).

10 The labor market is going to face the optimization of personnel costs and a slowdown in salary growth. Available
at: https://www.vedomosti.ru/economics/articles/2026/01/19/1170051-rinok-truda-zhdet-optimizatsiya-trat-na-perso

nal?ysclid=mkkr7mqkoo508284379 (accessed: 16.03.2026).

11 Press release of the Central Bank dated December 19, 2025. Available at: https://www.cbr.ru/press/

pr/?file=19122025_133000key.htm (accessed: 16.03.2026).
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® Real consolidated budget
(including territorial state extra-budgetary
funds) in the NWFD declined by 1.7%, a
contraction that affected all regions of the

revenues

district except Kaliningrad Region and Saint
Petersburg, which recorded increases of 2.5%
and 0.8%, respectively (Tab. 6). The steepest
drops in budget revenues were observed
in the Nenets Autonomous Area, the Komi
Republic, and the Vologda Region (down
15.1,11.3,and 10.7%, respectively). Receipts
from taxes on entrepreneurial income in the
NWED fell by 14.9% (compared to a 13.4%
decline nationwide). Trends in excise tax
collections across the NWFD worsened
by 1.6% overall. Personal income tax (PIT)
receipts in the macro-region grew by 3.5%,
with increases recorded in the majority
of the district's regions — most notably in
the Novgorod Region, where the indicator
surged by 14.9%. However, several NWFD
regions saw PIT revenues decline, with the
sharpest drop occurring in the Vologda
Region (down 10.6%). Nationwide, real
consolidated budget revenues rose by 0.6%,
buoyed importantly by a 5.7% increase in
PIT collections. The national trend in excise
tax receipts also improved marginally, by
0.8%.

@ Taxes, duties, and other mandatory
payments collected for the consolidated
budget of the Russian Federation from
NWED regions increased by 2.7%, compared
to a nationwide rise of 0.9%. A significant
factor behind this development was growth
in half of the district's regions, including
jumps of 33.6% in the Novgorod Region
and 27.4% in the Kaliningrad Region. In the
remaining NWFD regions, however, tax
collections contracted — most acutely in the
Vologda Region (down 29.4%), one of whose
core specializations is the production of
metal goods.
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Table 6. Trends in business and government
revenue generation, % change from corresponding
period of previous year

Territory | 203 | 204 | 2025
Consolidated budget revenues (including territorial state extra-budgetary
funds)
Russian Federation 105.2 101.2 100.6
Northwestern Federal District 97.0 102.5 98.3
Kaliningrad Region 90.7 109.6 102.5
Saint Petershurg 93.4 106.9 100.8
Leningrad Region 118.8 101.7 99.0
Republic of Karelia 97.5 96.6 98.7
Arkhangelsk Region 89.9 98.7 98.7
Novgorod Region 102.0 88.2 97.6
Murmansk Region 108.0 93.9 96.5
Pskov Region 107.2 95.2 91.8
Vologda Region 100.8 94.5 89.3
Komi Republic 86.3 98.6 88.7
Nenets Autonomous Area 79.6 117.0 84.9
Taxes, duties, and other mandatory payments to the consolidated
budget of the Russian Federation
Russian Federation 100.3 109.7 100.9
Northwestern Federal District 114.0 98.0 102.7
Novgorod Region 93.6 84.2 133.6
Kaliningrad Region 71.2 131.7 127.4
Pskov Region 119.5 106.3 1103
Arkhangelsk Region 84.9 105.8 106.6
Saint Petershurg 132.4 110.8 106.4
Leningrad Region 127.2 96.4 105.9
Murmansk Region 216.7 54.3 99.2
Republic of Karelia 106.0 114.0 93.7
Komi Republic 90.1 53.6 82.2
Nenets Autonomous Area 46.2 116.5 77.2
Vologda Region 145.4 71.6 70.6
Territory 11 months | 11 months | 11 months
0f2023 | 0f2024 | of2025
Balanced financial result of organizations
Russian Federation 127.2 78.5 85.5
Northwestern Federal District 107.4 73.0 83.2
Novgorod Region 81.5 1.1 64 p.
Murmansk Region 86.2 10.2 197.1
Saint Petersburg 119.4 54.4 103.8
Pskov Region 152.6 112.0 88.1
Arkhangelsk Region 72.5 93.3 84.0
Leningrad Region 112.0 123.5 75.8
Kaliningrad Region 125.5 214.8 71.9
Komi Republic 101.5 71.8 61.9
Vologda Region 90.3 60.0 35.0
Nenets Autonomous Area 324 54.0 20.7
Republic of Karelia 51.0 150.8 14.7
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Labor market development trends, 2023-2026, % of 2018 level
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® The balanced financial result of

organizations in the NWFD continued to
contract in January—-November 2025, falling by

17.8% relative to the same period a year earlier —

when a decline of 27% had already been recorded.
The nationwide picture was somewhat better,
with a drop of 14.5% following a 21.5% decrease
the previous year. The deterioration in financial
performance was evident across enterprises in
nearly all regions of the district. At first glance,
the Novgorod Region, the Murmansk Region,
and Saint Petersburg appear to be exceptions,
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Vologda Region

having posted increases of 64-fold, nearly
twofold, and 3.8%, respectively. In each of these
cases, however, the upturn was preceded by a
deep slump.

3. Final use

Consumer demand is serving as a key
stabilizing factor, underpinning economic
growth even as business incomes contract.
@ Retail trade turnover in the NWFD expanded
by 2.0% (Tab. 7). Nationwide, retail trade turnover
rose by 2.6%, with food retail growing by 2.2%
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and non-food retail by 3.1%. In the NWFD, non-
food retail turnover increased by 0.8%, despite
a 2.9% decline in Saint Petersburg. The Vologda
Region led the macro-region in non-food retail
growth, posting a 16.1% increase. Food retail
turnover in the NWFD grew by 4.0%, with the
strongest gains recorded in Saint Petersburg
and the Leningrad Region (up 6.8 and 6.4%,
respectively). This indicator was weighed down,
however, by declines in the Vologda Region
and the Murmansk Region (down 3.4 and 1.4%,
respectively).

Table 7. Consumer market trends,

% change from corresponding period of previous
year

Territory | 203 | 204 [ 2025 | ®
Retail trade turnover
Russian Federation 108.0 | 107.7 | 102.6 -
Northwestern Federal District | 113.1 | 106.5 | 102.0 7
Republic of Karelia 122 | 1013 | 1064 | 11
Komi Republic 105.8 | 107.3 | 1055 | 13
Vologda Region 102.6 | 106.0 | 1052 | 16
Leningrad Region 144 | 106.7 | 1048 | 20
Kaliningrad Region 107.5 | 1122 | 1035 | 34
Novgorod Region 1029 | 106.2 | 103.0 | 43
Pskov Region 1023 | 108.1 | 101.3 | 67
Saint Petershurg 119.2 | 107.2 | 1005 | 73
Nenets Autonomous Area 103.7 | 102.9 | 1004 | 75
Arkhangelsk Region 102.8 | 100.0 | 1004 | 75
Murmansk Region 101.1 | 102.7 98.9 82
Volume of paid services to households
Russian Federation 106.9 | 1043 | 102.8 -
Northwestern Federal District | 110.2 | 1024 | 104.2 2
Saint Petershurg 1153 | 100.7 | 106.0 | 13
Leningrad Region 1102 | 1099 | 105.7 | 15
Kaliningrad Region 107.8 | 1085 | 103.9 | 24
Republic of Karelia 1048 | 1027 | 101.6 | 54
Pskov Region 101.7 | 1019 | 101.6 | 54
Nenets Autonomous Area 92.9 1033 | 1009 | 64
Vologda Region 100.5 | 1023 | 100.7 | 68
Novgorod Region 100.3 | 100.5 | 100.7 | 68
Murmansk Region 101.1 | 100.8 | 100.1 | 74
Arkhangelsk Region 105.1 | 1049 | 1000 | 75
Komi Republic 983 | 101.2 | 99.1 80
Consumer price index
(to December of the previous year)

Russian Federation | 1074 | 1095 | 1056 | -
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Northwestern Federal District 107.1 109.3 105.8 5

Arkhangelsk Region 109.0 | 108.1 | 104.7 6
Saint Petershurg 106.8 | 109.5 | 104.8 7
Komi Republic 107.3 | 109.3 | 1059 | 34
Vologda Region 107.8 | 110.0 | 1063 | 53
Republic of Karelia 107.7 | 108.6 | 1064 | 55
Novgorod Region 106.9 | 109.2 | 106.7 | 63
Pskov Region 106.0 | 1085 | 106.9 | 67
Nenets Autonomous Area 1046 | 1063 | 107.1 | 72
Leningrad Region 106.0 | 109.3 | 107.2 | 74
Kaliningrad Region 108.2 | 1103 | 108.0 | 83
Murmansk Region 107.9 | 1082 | 1082 | 84

Producer price index for industrial goods
(to December of the previous year)

Russian Federation 119.2 | 107.9 96.7

Northwestern Federal District | 111.0 | 108.0 99.3 5
Nenets Autonomous Area 173.9 98.0 61.3 1
Komi Republic 1243 | 108.0 88.5 8
Vologda Region 119.8 | 102.8 92.1 10
Republic of Karelia 130.6 | 109.1 956 | 18
Kaliningrad Region 1088 | 1084 | 101.3 | 37
Leningrad Region 1082 | 112.6 | 101.9 | 38
Arkhangelsk Region 1083 | 1095 | 1027 | 47
Novgorod Region 108.5 | 1054 | 105.9 | 60
Murmansk Region 97.7 | 1128 | 106.6 | 63
Pskov Region 1145 | 109.7 | 106.9 | 65
Saint Petershurg 1059 | 1054 | 1115 | 78

@ The volume of paid services provided to
households in the NWFD increased by 4.2%
(compared to 2.8% nationwide). Most regions of
the district recorded growth, with Saint Petersburg
and the Leningrad Region leading the way (up
6.0% and 5.7%, respectively). The only exceptions
were the Arkhangelsk Region, where the volume
of services remained flat, and the Komi Republic,
which posted a decline of 0.9%.

Consumer inflation in the NWFD was
broadly in line with the national average (5.8
vs 5.6%, respectively). Food prices rose by 5.2%
both in the federal district and across Russia as
a whole. Non-food price increases were more
moderate, at 4.2% in the macro-region and
3.0% nationally. Housing and utilities tariffs
climbed by 11.9% in both the NWFD and the
country overall. Consumer prices for services
increased by 8.6% in the macro-region and
9.3% nationwide.
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@ Producer prices for industrial goods
in the NWFD decreased by 0.7% overall,
while the nationwide decline stood at 3.3%.
A sharp drop in industrial product prices
was recorded in the Nenets Autonomous
Area (down 38.7%), ranking the region first
in the country in terms of the magnitude of
this decline. Prices also fell for industrial
output in the Komi Republic, the Vologda
Region, and the Republic of Karelia (down
11.5, 7.9, and 4.4%, respectively). In the
remaining NWFD regions, producer prices
for industrial goods rose, with the most
pronounced increase observed in Saint
Petersburg (up 11.5%).

@ The volume of construction work completed
in the NWFD and the Russian Federation
expanded by 4.3 and 2.5%, respectively
(Tab. 8). Among the regions of the district, the
Leningrad Region, the Republic of Karelia, and
Saint Petersburg recorded increases (up 40.3,
13.8, and 1.0%, respectively). The remaining
regions saw declines in construction activity,
most notably in the Nenets Autonomous Area,
the Murmansk Region, and the Pskov Region
(down 56.8, 49.4, and 26.7%, respectively). It
should be noted that the observed trends in
the volume of construction work may reflect
the completion of existing projects rather than
the current intensity of ongoing construction
activity'?.

@ Housing completions in the NWFD posted
a strong growth rate relative to the national
average (3.4% vs 0.4%), driven by positive
dynamics in the majority of regions. The Pskov
Region, however, saw a sharp decline of 11.7%.
® The volume of mortgage loans issued
contracted substantially in both the NWFD
and the country as a whole, by 10.2 and 13.7%,
respectively. This downturn affected nearly
all regions of the district, with mortgage
lending shrinking by between 8.7 and
19.0%. The only exceptions were the Nenets
Autonomous Area and the Leningrad Region,
which recorded increases of 4.3 and 0.4%,

2 On the dynamics of industrial production. Available at:

19.01.2026).
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Table 8. Construction sector trends,
% change from corresponding period of previous

year
Territory | 203 | 2004 | 2025 [ R
Volume of work in TEA "Construction"
Russian Federation 109.0 | 103.8 | 102.5
Northwestern Federal District 106.1 | 109.6 | 1043 | 3
Leningrad Region 1125 | 1509 | 1403 | 4
Republic of Karelia 114.0 | 76.0 113.8 | 18
Saint Petershurg 107.7 | 105.0 | 101.0 | 39
Arkhangelsk Region 1326 | 76.6 99.1 | 45
Vologda Region 102.4 | 110.2 988 | 46
Komi Republic 89.4 | 1308 | 96.2 | 50
Novgorod Region 109.1 98.6 85.6 | 64
Kaliningrad Region 126.5 | 100.7 82.7 | 68
Pskov Region 95.7 | 102.8 | 733 | 76
Murmansk Region 71.0 83.2 506 | 83
Nenets Autonomous Area 71.6 122.6 432 | 85
Housing completions
Russian Federation 107.5 97.6 100.4
Northwestern Federal District 101.7 | 913 1034 | 3
Murmansk Region 337 | 1189 | 1348 | 6
Novgorod Region 109.6 89.6 1188 | 11
Nenets Autonomous Area 60.8 116.2 | 1185 | 13
Vologda Region 115.1 91.5 1180 | 14
Leningrad Region 105.5 | 97.1 103.8 | 37
Republic of Karelia 100.8 | 1069 | 101.9 | 39
Saint Petershurg 100.2 76.6 100.8 | 46
Arkhangelsk Region 103.3 | 1029 | 100.6 | 49
Komi Republic 107.1 | 1046 | 100.2 | 52
Kaliningrad Region 92.3 1003 | 100.0 | 54
Pskov Region 111.6 95.4 883 | 75
Volume of mortgage loans issued

Russian Federation 151.9 | 583 86.3
Northwestern Federal District 136.9 | 61.1 89.8 1
Nenets Autonomous Area 1243 59.5 1043 | 5
Leningrad Region 136.7 56.3 1004 | 7
Kaliningrad Region 1813 | 656 913 | 21
Saint Petershurg 130,1 62,2 904 | 25
Pskov Region 154,9 60,0 89,1 36
Republic of Karelia 1548 | 521 859 | 53
Novgorod Region 146,2 57,0 85,2 46
Murmansk Region 136,6 58,6 84,9 43
Arkhangelsk Region 133,3 71,7 83,4 52
Komi Republic 137,5 52,1 83,2 43
Vologda Region 1525 | 56,4 81,0 | 65

https://disk.360.yandex.ru/i/vH-A_Oxwv8zCtg (accessed:
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respectively. According to Bank of Russia
data, state support programs accounted for
81% of mortgage lending in December 2025.
Year-on-year, the number of mortgage loans
granted fell by more than a quarter, while the
total value of lending declined by only 8.9%3.
@ Real expenditures of the consolidated budget
(including territorial state extra-budgetary
funds) increased by 1.8% in the NWFD and by
4.7% nationwide (Tab. 9). More than half of the
regions in the district recorded growth in budget
spending, including the Leningrad Region (up
10.2%), the Kaliningrad Region, and the Nenets
Autonomous Area (up 6.1 and 4.3%, respectively).
At the same time, several regions of the macro-
region saw their budget expenditures contract —
most sharply in the Murmansk Region (down
7.0%), with three other regions (Pskov, Novgorod,
and Vologda) posting declines of 4.4-4.7%.
Meanwhile, budget spending on social policy and
healthcare resumed growth in both the NWFD
and Russia overall: rising by 8.6 and 11.7%, and
by 1.1 and 4.6%, respectively.

Table 9. Consolidated budget expenditure trends
(including territorial state extra-budgetary funds),
% change from corresponding period of previous

year

Territory 2023 2024 2025

Russian Federation 106.4 101.5 104.7
Northwestern Federal Dis-trict 102.2 104.8 101.8
Leningrad Region 103.5 109.4 110.2
Kaliningrad Region 99.0 91.9 109.3
Nenets Autonomous Area 95.4 96.8 106.1
Arkhangelsk Region 97.9 97.2 104.3
Komi Republic 97.6 97.3 102.5
Republic of Karelia 94.6 91.3 102.4
Saint Petershurg 105.1 108.4 101.3
Vologda Region 102.9 111.8 95.6
Novgorod Region 110.9 93.5 95.5
Pskov Region 104.8 92.7 95.3
Murmansk Region 92.1 11.7 93.0

Monitoring of changes: main trends |

® The fixed capital investment index for
the NWFD stood at 104.3, contrasting with
a nationwide decline to 97.7 (Tab. 10). The
positive overall trend in the macro-region
was driven by investment growth in the
Leningrad Region, the Vologda Region, and
Saint Petersburg (up 29.8, 4.8, and 1.0%,
respectively). The remaining NWFD regions
recorded declines in investment activity, with
the sharpest drops observed in the Komi
Republic and the Murmansk Region (down
25.5 and 24.2%, respectively).

Table 10. Fixed capital investment trends,
% change from corresponding period of previous

year

Territory 2023. | 2024. | 2025. R*
Russian Federation 109.8 | 108.4 97.7
Northwestern Federa 1087 | 182 | 1043 |
Leningrad Region 1220 | 1389 | 129.8 2
Vologda Region 87.3 136.9 | 104.8 16
Saint Petershurg 107 | 1122 | 101.0 31
Nenets Autonomous Area 94.6 1175 99.4 38
Republic of Karelia 92.5 92.7 95.8 42
Kaliningrad Region 135.1 | 106.5 94.7 a4
Arkhangelsk Region 100.8 89.8 85.0 67
Novgorod Region 117.6 | 103.6 823 68
Pskov Region 101.1 136.6 80.4 73
Murmansk Region 924 110.4 75.8 80
Komi Republic 98.4 115.3 74.5 82

According to data from the analytical
agency AUTOSTAT, a total of 46,905 new
heavy-duty trucks were sold in Russia
in 2025 (down 54% compared to 2024)%",
alongside 12,345 new medium-duty trucks
(down 44% year-on-year)'> and 87,587 new
light commercial vehicles (down 21.9%
year-on-year)?.

35 Housing mortgage lending market overview. Available at: https://cbr.ru/statistics/bank_sector/mortgage/

Indicator_mortgage/1225/ (accessed: 19.01.2026).

4 Sales of new high-capacity vehicles (HCVs) in Russia in 2025 and in December. Available at: https://www.autostat.

ru/press-releases/61614/ (accessed: 16.03.2026).

15 Sales of new medium-capacity vehicles (MCVs) in Russia in 2025 and in December. Available at: https://www.

autostat.ru/press-releases/61594/ (accessed: 16.03.2026).

16 Sales of new LCVs in Russia in 2025 and in December. Available at: https://www.autostat.ru/press-releases/61585/

(accessed: 16.03.2026).
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[ The Economy of Northwest Russia...

@ Accordingto datafrom the Federal Customs
Service, the total value of Russia's exports
declined by 3.7% in 2025, while imports fell
by 1.4%. Exports to Europe contracted by
16.5%, to Asia by 1.0%, and to Africa by 6.5%.
Imports from Europe and Asia decreased by
1.1% and 2.7%, respectively, while imports
from Africa surged by 26.1%. Exports of food
products decreased by 4.1%, whereas imports
of this category rose by 15.0%. The value of
mineral product exports fell by 14.8% (yet still
accounted for 53.9% of total exports), while
imports of mineral products declined by 7.2%.
Foreign trade turnover in chemical products
and rubber posted gains: the value of exports
in this category rose by 21.6%, and imports by
3.8%. Exports of machinery and equipment
increased by 26.6%, whereas imports of these
goods fell by 7.7%, though they still accounted
for slightly less than half of total import value.

@ Global market prices for crude oil fell by
15.8%, while prices for rolled metal products
declined by 9.2% (Tab. 11).

By contrast, phosphate fertilizers rose in
price by 21.2%, and natural gas by 9.9%.

Table 11. Global commodity price trends,
% change from corresponding period of previous

year

Commodity 2023 2024 2025
Phosphate fertilizers (PF) 7.2 102.5 121.2
Gas 325 83.6 109.9
Rolled metal (Metal) 118.6 92.7 90.8
0il 83.2 97.5 84.2

Global prices for steel products show an
upward trend: increases were recorded for
both flat products (up 17.7-19.1%) and long
products (up 13.9-37.1%; Tab. 12). On the
domestic market, however, prices declined:
flat rolled products fell by 9.1-12.3%, and long
products by 16.4-19.2% (Tab. 13).

Table 12. World market prices for steel products (EU countries) per metric ton
(as of early February of the respective year)

. 2026, % of
Type of steel product Unit 2024 2025 2026 005 S00d
Flat products
Cold-rolled sheet usD 800 690 815 118.1 101.9
Galvanized sheet ) 840 763 898 117.7 106.8
Hot-rolled sheet ) 698 588 700 119.1 100.4
Long products
Reinforcing steel (rebar) usb 763 613 698 113.9 91.5
Structural sections UsD 915 700 960 137.1 104.9
Merchant bars usD 865 700 888 126.9 102.7

Table 13. Russian domestic market prices for steel products per metric ton
(as of early March of the respective year)

) 2026 % of
Type of steel product Unit 2024 2025 2026 005 S0d
Flat products
Cold-rolled sheet RUB 86500 83900 75050 89.5 86.8
Galvanized sheet RUB 112350 107375 94200 87.7 83.8
Hot-rolled sheet RUB 67840 61975 56350 90.9 83.1
Long products

Rebar RUB 65917 58075 48567 83.6 73.7
Beams and channels RUB 83533 81650 66813 81.8 80.0
Round hars RUB 63500 57500 47833 83.2 75.3
Angles RUB 66000 60800 49100 80.8 74.4
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Consumer market and construction development trends, 2023-2027, % of 2018 level
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[ The Economy of Northwest Russia...

Summing up, it is worth emphasizing that
the economy of the Northwestern Federal
District operated throughout 2025 against a
backdrop of entrenched economic challenges,
while nonetheless exhibiting isolated pockets
of positive momentum.

1. The decisive role of domestic demand:
continued growth in consumer spending by
both households and the state served as the
primary locomotive of economic expansion, even
as business incomes contracted. It should be
noted, however, that several indicators of final
consumption were somewhat inflated due to the
partial pull-forward of demand from early 2026.

2. Continued growth in fixed capital
investment: investment activity remained
robust, concentrated in a subset of the district's
regions, and occurred despite a nationwide
decline in capital formation.

3. Output growth in some industrial
sectors: amid declines in traditional activities
(mining, food production, apparel, textiles), there
was a noticeable revival in certain high-tech
and import-substituting industries (electronics,
automotive manufacturing, lithium-ion battery
production).

Thus, both the NWFD and the country
as a whole face a mounting imperative to
transition swiftly toward a phase of sustainable
growth. This transition will be facilitated by
a systematic boost in demand - for durable
goods, machinery and equipment, as well as for
intermediate products (from wood processing,
metallurgy, and non-metallic  mineral

construction materials) that will be needed
to replenish inventories as a new investment
cycle gets underway. Key steps in this direction
will include the easing of monetary and fiscal
policy, alongside a fundamental rethinking of
housing policy. Examples of measures already
implemented include expanded support for
industrial projects!’, assistance to agricultural
producers'®, backing for the domestic market??,
and support for infrastructure initiatives®. Also
noteworthy is the proposal to redirect spending
away from inefficient outlays or expenditures
lacking near-term stimulative effects, and
toward budget items capable of providing a
short-term developmental impulse - above
all, measures that bolster final demand for
domestically produced goods, whether for end
consumption or for building up stocks of raw
materials and supplies?!.

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.

Materials were prepared by

M.A. Sidorov

Researcher

Vologda Research Center RAS
E.V. Lukin

Candidate of Sciences (Economics)

Leading Researcher
Vologda Research Center RAS

7 RF Government Resolution 210 dated March 2, 2026 on expanding the possibilities of applying the federal
investment tax deduction for groups of companies.

18 RF Government Resolution 192-r dated February 6, 2026 on the allocation of an additional 2 billion rubles for the
implementation of the preferential agroleasing program; RF Government Resolution 50-r dated January 21, 2026 on the
allocation of 26.5 billion rubles for the continuation of the program of preferential lending to agricultural producers and
processors of agricultural products; RF Government Resolution 2110 dated December 23, 2025 on the approval of new
support measures for agricultural producers.

1 RF Government Resolution 78 dated January 31, 2026 on a new temporary ban on the export of gasoline, diesel
and other fuels.

2 RF Government Resolution 2229 dated December 30, 2025 on the launch of a program of preferential loans for
projects to create fast charging hubs for electric vehicles.

2 Quarterly GDP forecast 01.2026. Available at: https://ecfor.ru/publication/kvartalnyj-prognoz-vvp-vypusk-69/
(accessed: 16.03.2026).
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MONITORING OF THE SOCIAL WELL-BEING OF THE VOLOGDA REGION

POPULATION IN FEBRUARY 2026

DOI: 10.15838/ptd.2026.2.142.9 « UDC 316.658(470.12) « LBC 60.527(2Ros-4Vol)

In January—February 2026, the Vologda Research Center of the Russian Academy of Sciences (VoIRC RAS)
conducted the latest round of its ongoing public opinion monitoring survey on the socio-economic and
political situation in the country and the region. The findings are presented below.

VoIRC RAS has carried out this public opinion monitoring survey since 1996, with fieldwork conducted
once every two months. Each wave comprises 1,500 respondents aged 18 and older residing in the cities
of Vologda and Cherepovets, as well as in Babaevsky, Velikoustyugsky, Vozhegodsky, Gryazovetsky,
Tarnogsky, Kirillovsky, Nikolsky, and Sheksninsky municipal okrugs. The sample is designed to be
representative of the regional population by maintaining appropriate proportions in three key
dimensions: the urban-rural divide; the distribution across settlement types (rural localities, small
and medium-sized towns); and the adult population's gender and age structure. The survey employs
a face-to-face questionnaire method administered at respondents’ places of residence. The sampling
error does not exceed 3%.

The analysis examines the dynamics of assessments across 14 socio-demographic categories, broken

down by:
- gender (men, women);
- age (under 30, 30-55, over 55);

— education level (secondary/incomplete secondary, specialized secondary, higher);
- self-assessed income bracket (bottom 20%, middle 60%, top 20%);
— area of residence (City of Vologda, City of Cherepovets, districts of the region).

Sociological data processing and analysis
rely on an index-based method. Index values
are calculated by subtracting the percentage
of negative responses from the percentage
of positive responses, and then adding 100

to the result to eliminate negative figures.

Consequently, uniformly negative responses
would yield an index of 0, uniformly positive
responses an index of 200, and an equal
split between positive and negative would
produce a neutral midpoint of 100.
Compared to the previous monitoring
wave (spanning December 2025 to February

For citation:

2026), the key indicators of social well-
being in Vologda Region remained broadly
stable. Positive assessments of social
mood stood at 70-73%, while the "reserve
of patience" indicator ranged between 81%
and 83% - levels consistent with those
observed a year earlier (February 2025;
Tab. 1).

@ It is also worth noting that the reserve
of patience Index recorded in February
2026 matches the annual average for 2025
(169 points) and represents the highest level
observed over the past ten years.

Morev M.V., Leonidova E.E. (2026). Monitoring of social well-being of the Vologda Region

population in February 2026. Problems of Territory’s Development, 30(2), 138-146.DOI: 10.15838/

ptd.2026.2.142.9
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[ Monitoring of the Social Well-Being of the Vologda Region Population...

Table 1. Trends in selected indicators of social well-being in the Vologda Region*,
% of respondents

Dynamics
S| g Feb. | Apr. | June | Aug. | Oct. | Dec. | Feb (+/°), Feb.
B esponse eb. | Apr. | June | Aug. | Oct. | Dec. | Feb. 2026 to
= option 20122015 (2018 {2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 2025 120252025 12025 | 2025 | 2025 | 2026
= Dec. | Feb.
25 | 25
Excellent
mood; normal | 67.3 | 68.7 | 71.2 | 69.9 | 61.0 | 66.7 | 67.3 | 65.6 | 69.0 | 71.6 || 69.4 | 71.2 | 71.9 [ 72.9 | 70.9 | 73.2| 69.7 || -4 0
state
- | Feelings of
= Eieonrf,"f’:a'r””ta' 27.0(259 231|245 (304 | 27.3|28.1(29.2| 27.2 | 243|| 26.6 | 238|253 [ 24.1| 235|222 | 249 | +3 | -2
anxiety
Social Mood
Index 140.3{142.8|148.2|145.5|130.6|139.4{139.3|136.4|141.8|147.3|| 142.8 | 147.4(146.6|148.8|147.4{151.0| 144.8 | -6 | +2
Things aren't
so had, life
goeson;life | 76.6 | 78.477.1|77.0 | 72.3|75.8{76.9 | 76.5 | 77.9 | 81.1| 79.6 | 79.6 | 80.4 [ 79.9 | 83.5 [ 83.4| 81.1 || -2 +2
Y is hard, but
& |bearable
§ Our desperate
o |situation is
@ |impossibleto | 15.8 | 14.5|16.3 {17.219.9 | 17.7 [ 16.1 [ 14.6 | 13.9 | 12.6|| 14.5|14.0 | 11.9|12.9|12.1{10.1| 11.9 || +2 -3
& |endure any
longer
Reserve of
: 160.8|163.9/160.8(158.8|152.5/158.1/160.8(162.0{164.0|168.5|| 165.1 |165.6|168.5167.0(171.4{173.3| 169.2 || -4 | +4
Patience Index
* According to the survey methodology, the sampling error does not exceed 3%. Therefore, here and throughout this report, changes of less than
3 percentage points are considered statistically insignificant and are highlighted in blue in the tables.

@ Self-assessed household income dynamics
showed positive changes over the past two
months. Among the bottom 20% income group,
per capita monthly income (based on self-
assessments) rose by 2,000 rubles (from 16,000
to 18,000 rubles), while among the middle 60%
it increased by 1,500 rubles (from 30,000 to
31,500 rubles; Tab. 2).

® Over the twelve months preceding the
survey, self-assessed income levels rose across
all income groups, with the most notable
increase observed among the middle 60% of the
region's residents (by 6,000 rubles, from 25,000
to 31,000 rubles). The regional average rose by
5,000 rubles (from 28,000 to 33,000 rubles).

In February 2026, assessments of the
economic situation in the country, the region,
and respondents’ own household living
standards remained essentially unchanged
from December 2025 levels:

| PROBLEMS OF TERRITORY'S DEVELOPMENT + VOLUME 30

- positive assessments accounted for 12—
15% of responses;

- 40-44% of the region’s residents offered
neutral assessments;

- negative assessments comprised 26—-33%
of responses (Tab. 3).
@ Aslight decline was observed in the index of
the country's economic situation over the past
two months (by 4 points, from 90 to 86), and
in the index of the region's economic situation
over the year from February 2025 to February
2026 (also by 4 points, from 86 to 82).

Assessments of the political situation in the
country and the region showed no significant
changes over the past two months, nor over the
past year. The share of respondents who view
the political situation in the country as "calm
and favorable" stands at 20-22%, while for the
region this figure is 50-52% (see Tab. 4).
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Table 2. Per capita household income and the ratio of per capita income to the subsistence minimum
(by income group)

Dynamics
I Feb. | Apr. | June | Aug. | Oct. | Dec. | Feb ),
ncome eb. | Apr. | June | Aug. | Oct. | Dec. | Feb. || rap 202610
aroup 2012(2015{2018|2019|2020 [ 2021|2022 | 2023 | 2024 | 2025 2025 | 2025 | 2025 | 2025 | 2025 | 2025 | 2026

Dec. | Feb.

25 25

Per capita household income, RUB

Bottom 20% | 4330 | 5430|6602 | 7792 | 7546 | 8529 |10008|11746|13211| 14731 ||13609 | 14382 |13726 | 14118 | 16549 | 16002 [ 18216|| +2214 | +4607

Middle 60% |9293 |11708|13251{14113|14031(15741|17503(20310122885| 27620 ||25473 {27120 26831 (2707929274 {29941|31594| +1653 | +6121

Top 20% 19907|23624(27433(28267|28207|30338(37250{40186[43286| 51186 ||48009|50076 |53688 | 52992 {49932|52421|51864| -557 |+3855

Average for

the region 10425(12837|14757|15686]15570(17220[19953(22578[25038| 29757 ||27607 |29161 {29579 | 29669 | 30863 | 31665 | 32986/ +1321 | +5379

Subsistence
minimum, 6563|9639 {10658{11042|11509|11767|13633|14519(15608| 17910 {|17910{17910(17910|17910{17910(17910(19128|| +1218 | +1218
RUB*

Ratio of per capita income to subsistence minimum by income group, times

Bottom 20% | 0.7 | 0.6 | 0.6 | 0.7 { 0.7 | 0.7 | 07 | 08 | 08| 08 | 08 | 08 | 08 | 0.8 | 0.9 [ 09 | 1.0 || +0,1 | +0,2

Middle60% | 1.4 | 1.2 | 1.2 |13 [ 12 |14 |13 |14 ]15] 15 14 | 15 | 15 [ 15 | 16 | 1.7 | 1.7 0 +0,3

Top 20% 30 [25(26| 26| 252627 |28 28| 29 || 27 (28 [ 30 |30 | 28 | 29 | 27 | -0,2 0

Average for

) 1613 (141414151516 (16| 17 || 15[ 16 [ 1.7 [ 17 | 1.7 | 1.8 | 1.7 || -01 | +0,2
the region

Source: Decrees of the Government of the Vologda Region "On Establishing the Subsistence Minimum per Capita and for Major Socio-Demographic
Groups in the Vologda Region". Official Portal of the Government of the Vologda Region. Available at: https://vologda-oblast.ru

Table 3. Trends in assessments of the economic and financial situation, % of respondents

Dynamics
Indicator |2012| 2015 | 2018| 2019|2020 | 2021 | 2022 2023| 2024 | 2025| Fe0: | Apr. | June | Aug. | Oct. | Dec. | Feb. e 05
2025 | 2025 | 2025 | 2025 | 2025 | 2025 | 2026
desp.
25
Russia's economic situation
Good 10.7] 6.2 | 144|146 | 11.7 | 115 [ 11.7 [ 121 13.9| 145 13.0 | 143 [ 14.2 | 15.1 | 16.1 | 143 | 12.0 | -2 -1
Average 51.2 | 46.6 | 43.9 | 44.6 | 42.9 | 42.7 | 423 |43.2 | 45.7 | 44.2| 46.7 | 449 | 443 | 433 | 415 | 443 | 443 || 0 -2
Poor 255(35.5(27.2(26.1(31.1(30.8|32.9(30.2(26.2(27.6| 29.0 | 29.4 | 285 | 27.5 | 26.4 | 24.7 | 26.1 || +1 -3
Index 85.2 [ 70.7 | 87.2 | 88.6 | 80.6 | 80.8 | 78.7 | 81.9 | 87.7 [ 86.9|| 84.0 | 84.9 | 85.7 | 87.6 | 89.7 | 89.6 | 85.9 | -4 +2
Region’s economic situation
Good 99|52 |11.8[115(10.8]10.9|11.1[13.8|15.0|16.1} 15.2 | 16.2 | 159 | 16.5 | 17.7 | 15.1 | 14.6 || -1 -1
Average 49.4139.9(39.241.3|38.3(40.4|40.1|42.7|43.8[42.0] 453 | 41.5 | 40.8 | 43.5 | 40.1 | 40.6 | 39.5 || -1 -6
Poor 29.4143.0 [36.9 | 34.9 [36.9 {359 |36.5]32.630.3|31.4(29.5 | 33.2 | 31.7 | 30.9 | 32.0 | 31.3 | 32.6 | + +3
Index 80.5[62.2|74.9|76.6 |73.9|750|74.6|81.2|84.7|84.7| 85.7 | 83.0 | 84.2 | 85.6 | 85.7 | 83.8 | 82.0 | -2 -4
Household financial situation
Good 10179 |11.8(10.2| 9.2 | 8.4 | 88 [10.1 (124|143 13.8 | 14.0 | 147 [ 138 | 153 [ 139 | 139 0 0
Average 54.2 | 49.5|48.7 [ 50.1|46.2 | 48.6 | 47.9 | 51.0 | 51.6 | 48.0 || 47.0 | 46.5 | 47.7 | 50.7 | 489 | 47.1 | 444 || -3 -3
Poor 27.4(31.230.2(29.7(33.0(324|322(279(264 269/ 29.1 | 26.4 | 27.5 | 25.2 | 253 | 27.6 | 29.1 || +2 0
Index 82.7|76.7|81.6|80.4(76.2(76.0|76.4|82.2|86.0|87.4| 847 | 87.6 | 87.2 | 88.6 | 90.0 | 86.3 | 84.8 | -2 0
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Table 4. Dynamics of assessments of the political situation,
% of respondents

Indicator | 2012 | 2015 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024

Dynamics
(+/-),
Feb. 2026 to

Dec. | Feh.
25 25

Feb. | Apr. | June | Aug. | Oct. | Dec. | Feb.

2025 2025 | 2025 | 2025 | 2025 | 2025 | 2025 | 2026

In Russia

Favorable,

39.8 | 25.5 | 40.4 | 45.0 | 41.0 | 37.2 | 27.5 | 23.3
calm

238 (223 | 247 | 243 | 25.6 | 24.0 | 22.1 | 203 || -2 -2

Tense,
critical, 43.2 | 58.7 | 45.6 | 41.6 | 43.2 | 47.2 | 56.9 | 62.3
explosive

61.6 | 63.0 | 61.1 | 62.1 | 61.3 | 60.2 | 61.9 | 62.4 || +1 -1

Index 96.6 | 66.8 | 94.8 | 103.5| 97.8 | 89.9 | 70.6 | 61.0

62.2 59.3 | 63.6 | 62.2 | 64.3 | 63.8 | 60.2 [ 57.9 || -2 -1

In the region

Favorable,

51.8 | 46.0 | 54.9 | 58.0 | 53.9 | 53.7 | 47.9 | 49.8
calm

523|513 | 529 | 543 | 51.1 | 52.3 | 51.9 | 49.4 || -3 -2

Tense,
critical, 31.8 1 39.1 | 33.3| 31,5329 | 343|404 | 41.0
explosive

39.0 | 40.4 | 383 | 37.1 389392399 392 -1 -1

Index 120.0 | 106.9 | 121.6 | 126.4 | 121.0 | 119.8 [ 107.5 | 108.8 | 113.4

113.3{|110.9{114.6 (117.2| 112.2{ 113.1] 112.0| 110.2|| -2 -1

Summary

The findings from the February 2026
monitoring wave indicate that the current
public assessments of social well-being
and the economic and political situation in
the country and the region remain broadly
stable.

A slight deterioration in public assessments
of Russia's economic situation is observed
in year-on-year terms, which is most likely
attributable to a growing societal demand
for improved living standards and quality

of life. As experts note, "for the first time
in many years, a clear public demand for a
constructive agenda has crystallized in the
collective consciousness"?; "the country enters
2026 weary of geopolitics and with a colossal
demand for a return to normality in everyday
life"3. According to VCIOM Director V. Fedorov:
"The army is fighting; the people watch on
television and via Telegram channels... as
our troops overcome enemy resistance, yet
their worries lie elsewhere: the economy,
wages, jobs, prices, their children's education,
healthcare...".

2 Garmonenko D. The Communist Party of the Russian Federation has revealed the grounds for the victory of
United Russia. Available at: https://www.ng.ru/politics/2026-01-19/1_9418 kprf.html

5 Obukhov S.P., Mikhalchuk A.M., Bogachev A.M., Strelkov D.A., Khamadieva T.V., Chervontsev A.V. Results of 2025
from V.V. Putin. Express analysis of the message to the Russian society and foreign opponents. Available at: https://kprf.

ru/politindx/239901.html?ysclid=mlhmrkgapk916136109

4 Alfimov V. From paycheck to victory: How Russian society has changed in a year (interview with V. Fedorov, head
of VCIOM). Available at: https://www.kp.ru/daily/27763.3/5191948/?ysclid=mkgituc55z530676123
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This particular feature is essential for
understanding trends in public sentiment:
the gradual "normalization" of life under the
conditions of the special military operation
(SMO) and the "return” of the socio-economic
agenda - along with issues of social justice
and improving the effectiveness of public
administration, primarily within the country -
impose special demands on the authorities in
terms of meeting public expectations.

The direction in which public opinion
on key aspects of citizens' daily lives will

140 PROBLEMS OF TERRITORY'S DEVELOPMENT -«
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develop further will be revealed by the
results of subsequent waves of VolRC RAS
monitoring.

Materials were prepared by

M.V. Morev

Candidate of Sciences (Economics)
Leading Researcher

Vologda Research Center RAS

E.E. Leonidova
Researcher
Vologda Research Center RAS
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Appendix

MONITORING OF SOCIAL SENTIMENT
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Figure 1. Index of Social Sentiment, points

In the first months of 2026, the Index of Social Sentiment among residents of the Vologda

Region remained largely unchanged, holding steady at 2025 levels (145-147 points).
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Figure 2. Reserve of Patience Index, points
The start of 2026 brought no significant shifts in how residents of Vologda Region assess their
own reserve of patience. The corresponding index stood at 169 points, unchanged from its 2025

level.

Here and throughout: Index values are calculated by subtracting the percentage of negative responses from the
percentage of positive responses, and then adding 100 to the resulting figure in order to avoid negative values. Thus,

uniformly negative responses would yield an index of 0, uniformly positive responses an index of 200, and an equal split

between positive and negative would produce a value of 100 — essentially a neutral midpoint (- - -).

Data are presented starting from 2007—the final year of Vladimir Putin's second presidential term.
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Figure 3. Approval of the activities of the President of the Russian Federation, % of respondents

In February 2026, compared to 2025, the share of positive assessments of the Russian President's
performance among residents of the Vologda Region and Russia as a whole remained largely

unchanged (64-66% and 75-76%, respectively).
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Figure 4. Approval of the activities of the Government of the Russian Federation, % of respondents

s performance within the

In February 2026, the approval rating of the Russian Government
Vologda Region showed no significant change compared to 2025 (45

figure declined by 3 percentage points (from 50% to 47%).

while the nationwide

—47%),

Here and throughout: Vologda Region data are from VoIRC RAS surveys; Russian Federation data are from VCIOM

(https://wciom.ru).

*VCIOM data on approval of the Russian President and Government are averaged across three survey waves: February

1,2026; February 8, 2026; and February 15, 2026.
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Figure 5. Likelihood of protest actions
(share of respondents who noted the possibility of mass protest rallies),

% of respondents
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Figure 6. Willingness to participate in protests
(share of respondents who would be ready to take part in mass protest actions),

% of respondents

In February 2026, both regional and nationwide indicators of the perceived likelihood of protests,
as well as respondents' own willingness to participate in them, remained at the average annual

levels observed in 2025. Among residents of the region, 14-15% consider protest actions possible,

compared to 13% among Russians overall. Ten to eleven percent of Vologda Region residents and

12% of Russians express readiness to take part in protest actions.

145

PROBLEMS OF TERRITORY'S DEVELOPMENT + VOLUME 30 + ISSUE2 -« 2026



Monitoring of changes: main trends

) o 9
o <
(a2} —
o !
o — ()
< m -
< o
o Y o n
< (32] —
—/l [(e} [e0]
o o (32}
< ™ —
- —
o —
< —

40,4

2025 Feb.26

2022 2023 2024

2017 2018 2019 2020 2021

2016

2015

2012 2013 2014

2008 2009 2010 2011

2007

=—0— Poor

—O0— Average

Good

Figure 7. Assessment of the economic situation in the region, % of respondents

In February 2026, residents' assessments of the regional economy in the Vologda Region

remained essentially unchanged from 2025 levels. Positive assessments accounted for 15-16% of

responses, neutral ones for 40-42%, and negative ones for 31-33%.
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Figure 8. Indices of forecasts for the development of the political and economic situation in Russia*,
points

At the start of 2026, the forecast indices for the development of the political and economic
situation in Russia are in line with the 2025 annual averages (102-104 and 89 points,

respectively).

The index of forecast for the development of the political situation in Russia is calculated based on an analysis of
respondents’ positive and negative forecast assessments of the political situation in answer to the question: "What do

you think awaits Russia's political life in the coming months?"

*

The index of forecast for the development of the economic situation in Russia is calculated based on an analysis of
respondents’ positive and negative forecast assessments of the economic situation in answer to the question: "Do you

think the next 12 months will be a good time, a bad time, or something else for the Russian economy?"
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