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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
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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.

70 PROBLEMS OF TERRITORY'S DEVELOPMENT

VOLUME 30 + ISSUE2 - 2026 |



| BeilinI.L. Territorial Integration of Scientific and Innovative Criteria of Economic Security of Oil and Gas Regions

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.
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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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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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