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ABSTRACT:

The purpose of this study is to develop a strategic tool
for identifying directions in the transformation of export
activities of Russia’s industrial regions, with a focus on
the production and supply of goods with high economic
complexity in order to strengthen the country’s industrial
sovereignty. The research employs methods of comparati-
ve analysis, index-based approaches, and typologization.
The assessment is based on statistics from the Federal
State Statistics Service, the Federal Customs Service, the
Atlas of Economic Complexity (Harvard CID), and data
from the International Trade Centre (ITC). The indices
applied include revealed comparative advantage (RCA),
product complexity index (PCI), and export concentra-
tion index (HHI). The year 2019 was chosen as the base
period, as it reflects the stable state of foreign economic
activity in the regions prior to the pandemic and sanc-
tion pressures. A total of 32 industrial regions of Russia
were identified with a high localization of high-tech and
medium-high-tech industries. Based on the export struc-
ture analysis, leading and base regions were highlighted
that possess comparative advantages in the supply of
complex products. The results confirm the significance of
relying on industrial regions with high export potential of
complex products as key drivers of industrial sovereignty.

The developed approach expands analytical tools for se-
lecting priority directions of regional policy, providing jus-
tification for measures to support complex exports and to
form sustainable niches in the global market.

Keywords: Industrial regions, High-tech export, Economic
complexity of exports, Comparative economic advanta-
ges.

RESUMEN:

El propdsito de este estudio es desarrollar una herramien-
ta estratégica para identificar las lineas de accion en la
transformacion de las actividades exportadoras de las
regiones industriales de Rusia, con especial atencion
a la produccion y el suministro de bienes de alta com-
plejidad econdmica, con el fin de fortalecer la soberania
industrial del pals. La investigacion emplea métodos de
analisis comparativo, enfoques basados en indices y tipo-
logia. La evaluacion se basa en estadisticas del Servicio
Federal de Estadistica del Estado, el Servicio Federal de
Aduanas, el Atlas de Complejidad Econdmica (Harvard
CID) y datos del Centro de Comercio Internacional (ITC).
Los indices aplicados incluyen la ventaja comparativa re-
velada (VCR), el indice de complejidad del producto (ICP)
y el indice de concentracién de las exportaciones (ICE).
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Se eligio el afio 2019 como periodo base, ya que refleja
la estabilidad de la actividad econdmica exterior en las
regiones antes de la pandemia y las sanciones. Se iden-
tificaron un total de 32 regiones industriales de Rusia con
una alta concentraciéon de industrias de alta y media-alta
tecnologia. A partir del andlisis de la estructura exporta-
dora, se destacaron las regiones lideres y las regiones
base que poseen ventajas comparativas en el suministro
de productos complejos. Los resultados confirman la im-
portancia de considerar a las regiones industriales con
alto potencial exportador de productos complejos como
motores clave de la soberania industrial. El enfoque desa-
rrollado amplia las herramientas analiticas para seleccio-
nar las prioridades de la politica regional, justificando asi
las medidas de apoyo a las exportaciones de productos
complejos y la creacion de nichos sostenibles en el mer-
cado global.

Palabras clave: Regiones industriales, Exportaciones de
alta tecnologia, Complejidad econdmica de las exporta-
ciones, Ventajas econémicas comparativas.

INTRODUCTION:

The growth of geopolitical tensions and external sanctions
has accelerated the implementation of Russia’s spatial
policy aimed at strengthening economic sovereignty, in-
tensifying the scientific and technological development of
regions, shifting priorities and formats of foreign economic
relations, and stimulating the search for new export mar-
kets. The aggravation of contradictions in the sphere of
international technological specialization, industrial coo-
peration, and issues of interdependence in the trade of in-
dustrial goods has posed challenges for the entire global
economy. The new reality of monopolization of strategic
and critical technologies, localization of high-tech produc-
tion, and supply chain disruptions has led to industrial ins-
tability and slowed economic growth (Ushkalova, 2022).

Global challenges for Russia, with its high spatial differen-
tiation, have made it urgent to adopt a preventive policy of
transitioning toward economic self-sufficiency and multidi-
rectional changes: restructuring the export, industrial, and
scientific-technological potential of regions, and adapting
to restrictions on openness. Economic sovereignty does
not imply complete autonomy or the independent produc-
tion of all goods, but raises the issue of developing do-
mestic production of technologically complex products,
enhancing industrial competencies, updating approaches
to participation in the international division of labor, resha-
ping export structures in line with global market demands,
and reducing dependence on foreign trade (Dementiev,
2023). Achieving this goal under conditions of spatial he-
terogeneity requires identifying the territorial localization
of industrial competencies and recognizing regions with
potential and comparative advantages in the production

of competitive goods. This, in turn, would help to activate
internal and external drivers of industrial growth.

The scientific problem requiring resolution is the justifica-
tion of criteria for selecting directions of foreign economic
restructuring in regions, as well as objective parameters
that determine different formats of transformation: main-
taining openness with new priorities (supply of high-tech
and economically complex products), fragmented open-
ness with emphasis on selective product flows without ra-
dical restructuring, or a localized regime of maintaining
the existing situation with concentration on the domestic
market.

The aim of this study is to develop a strategic tool for iden-
tifying directions of transformation in the export activities
of industrial regions, oriented toward the development of
economically complex products in order to strengthen the
industrial sovereignty of the Russian Federation.

Under external constraints, the adaptation of Russia’s
and its regions’ foreign trade structures requires solving
tasks related to meeting the needs of national industry for
expanding production capacities while simultaneously
undergoing structural changes that reflect post-indus-
trial trends (Letta, 2024) and prioritize complex products
(Minakir, 2023). Together, these factors create conditions
for transitioning to a new model of “technological open-
ness”, implemented both in developed countries and
within the Russian economy.

The theoretical foundation for the practical implementa-
tion of these tasks, as reflected in domestic and interna-
tional sources (Mariotti, 2025; Medvedkov et al., 2024),
highlights key trends in the influence of scientific and tech-
nological change on international trade: a) the deepening
of “technological gaps” (Tagliapietra & Veugelers, 2023) in
industrial competencies between countries and regions,
resulting in divergent economic growth and negative con-
sequences for “outsider” countries in trade. The larger the
gap, the greater the volume of knowledge that must be ac-
cumulated, but the weaker the outsider’s ability to absorb
it (March & Schieferdecker, 2023). Catch-up economies
fall into zones of strict regulation of strategic technologies
(Luo, 2022) and industrial goods, which sharpens the pur-
suit of industrial and trade self-sufficiency (the concept of
“techno-nationalism” in foreign trade); b) a shift in the prio-
rities of production and exports, emphasizing technolo-
gy, complexity, innovation, and diversity of traded goods;
demand for the development of industries that ensure the
technological sovereignty of the economy and the stability
of foreign trade (March & Schieferdecker, 2023); c) foreign
trade strategies are oriented toward the quality of econo-
mic growth but simultaneously take into account potential
negative effects (Janger, 2024), especially technological
interdependence (the “win—lose” theory (Mariotti, 2024) of
trade). For this reason, measures are introduced to align
changes in export and industrial policy.



These directions are equally relevant to Russia’s economy, where regions are restructuring their export strategies in line
with global trends in order to achieve a “delicate compromise” (Mariotti, 2024) between “openness” (maximizing gains)
and “strategic autonomy” (Van den Abeele, 2021) (minimizing losses) under sanction-driven constraints on national
industry. The course toward transformation and structural shifts in the economy, increasing technological specialization
of regions, and expanding trade in industrial goods requires systemic information about sectoral competencies in the
production of high-tech goods that meet global competitiveness standards, as well as their localization in specific terri-
torial areas. A key element in transforming regional foreign trade is the interconnectedness of policy decisions, a need
highlighted both in international and Russian studies on expanding the high-tech industrial sector and on selecting
target priorities for the production and export of goods aligned with the economic complexity standards of the global
market.

It is well known that the parameters of economic complexity of non-resource goods are determined by the characteris-
tics of an industry and the exporting economy as a whole. These include: the diversity of the export basket; the presen-
ce of goods for which the country has comparative economic advantages; and the uniqueness of supplies compared
to the potential of competing countries. The production of complex exports requires that a country/region possess the
industrial base and competencies necessary and sufficient for creating and reproducing technologies and innovations.
Knowledge of the pool of complex products makes it possible to identify and stimulate promising sectors, specific in-
dustries, and launch processes of selective support for regions (Afanasyev & Gusev, 2024).

In Russian scholarship, assessments of economic complexity are more often applied at the country level, while in reality
regions are the main actors in foreign economic relations. In this regard, several studies stand out for their systemic
approach: the development of the Atlas of Economic Complexity of Russian Regions as a comprehensive assessment
of the product space; research into productive national directions for export strategies; and the fundamental study ran-
king exports of 82 regions according to the criteria of “existing capabilities” (economic complexity) and “capabilities in
use” (based on “proximity” and the presence of global comparative advantages). A particularly interesting study exa-
mined a unique region—Kaliningrad Oblast—taking into account both international and interregional trade flows when
assessing economic complexity. However, there remains a shortage of studies assessing both economic complexity
and economic development levels. Only isolated works (Shubin, 2021) have attempted typologies and determination of
strategic positions of regions. Thus, there is a clear need for research on Russian regions with sizable high-tech sectors,
diverse scales of industry and exports, and the potential for producing goods that meet the complexity criteria of the
global product space.

The preceding review of theories and analysis of publications on the economic complexity of exports in Russian regions
allows us to conclude that the development and implementation of a strategy for “transforming openness” of the eco-
nomy under strict sanctions requires knowledge of: the structure of exports and industrial specializations of regions; the
presence/absence of comparative economic advantages; the pool of exported high-tech industrial products (industrial
competence potential); the degree to which regional trade flows meet the complexity criteria of the global product
space; and the level of concentration of these flows within the foreign trade structure. These directions provide an
information-analytical basis, serving as a strategic tool for regional policy: simultaneously addressing the demands of
industry, the transformation of industrial exports, and the support of target niches within regions. The logic of selecting

a region’s strategic target segment is shown in Figure 1.

Fig 1. Logical scheme of directions for transforming the export activities of regions.



In the authors’ view, the selection of a region’s target seg-
ment should meet two requirements: first, the export pro-
duct positions must correspond to a high level of econo-
mic complexity (the top quartile of the Product Complexity
Index (PCI), which reflects the diversity and sophistication
of technologies and production structures required to pro-
duce goods accessible to only a limited number of cou-
ntries). This criterion was used by the authors to position
Russian regional exports against global benchmark va-
lues. Second, the flows of specialized export goods must
demonstrate high concentration, ensuring the formation of
a stable niche in international trade in complex products.
Differentiation of the economic space of industrial regions,
based on the proposed criteria and taking into account
accumulated production competencies (high-tech indus-
trial sectors with the potential for large-scale production)
and export competencies (comparative advantages at
both the Russian and global levels), makes it possible to
identify territorial zones with high potential for restructu-
ring product nomenclature and sectoral specialization in
the production and export of complex goods. This requi-
res expanding approaches to the transformation of fore-
ign trade.

The authors emphasize that under prolonged sanctions
and uneven industrial development, the key role in trans-
forming Russia’s economy belongs to regions with con-
centrated high-tech sectors. At the same time, alternati-
ve development scenarios remain possible: a) a course
toward new “openness,” trading high-tech goods of glo-
bal complexity levels, creating and consolidating export
niches; b) maintaining diversified exports without “am-
bitions” for leadership in Russia’s high-tech industrial
segments, while gradually expanding complex product
production—"fragmented openness” of the economy; c)
conservation of the existing export structure without radi-
cal changes—a “localized” development option.

Quantitative analysis of similar export variants in EU coun-
tries (facing comparable problems of heterogeneous eco-
nomic space, industrial technology levels, and the need
for structural transformation) confirmed the advantages of
economic openness, even under shocks and restrictions.
Accordingly, such a course for Russia is deemed reaso-
nable under current circumstances.

It should be noted that the focus on analyzing regional
exports from the perspective of technological structure
is explained by the fact that such regions serve as hubs
for localizing competencies in the production of complex
goods. This can be confirmed by parameters used in their
classification:

1. the use of a broad set of indicators of scientific, tech-
nological, and socio-economic development as jointly
determining the status of a region (Byvshev et al., 2024);
the application of a system of scientific and technologi-
cal indicators characterizing potential, infrastructure,
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performance, and digitalization (Volkova & Romanyuk,
2024); limitation to key metrics, in the authors’ view (expen-
diture on technological innovations, growth rate of current
R&D expenditures, inventive activity coefficient, use of a
single criterion such as import dependence (Akberdina &
Potaptseva, 2023);

2. classification of regions based on ranking types of re-
gional activities by technological level using official statis-
tical classifiers, for example Eurostat, which was applied
by the authors.

MATERIALS AND METHODS

The research hypothesis assumes that regional strategies
for contributing to the formation of the country’s industrial
sovereignty depend on the scale of the high-tech sector,
the level of economic complexity of export products, and
the presence of trade flows with relative advantages at
both the global and national levels.

The object of the study is the economy of industrial regions
specializing in the production and export of high-tech
products. The information base for the analysis includes
statistical data from the Federal Customs Service of the
Russian Federation, the Federal State Statistics Service,
the Unified Interdepartmental Information and Statistical
System, the Atlas of Economic Complexity (Harvard CID),
the International Trade Centre (ITC), and specialized soft-
ware products. Official data for 2019 were used, as they
allow for analysis outside of a shock environment (before
the COVID-19 pandemic and subsequent sanctions/anti-
sanctions) and reflect a period prior to restricted access
to customs statistics since 2022. Testing the proposed ap-
proach on 2019 data makes it possible to clearly identify
accumulated competencies and established export flows
of regions with an industrial base for high-tech production.
Analysis under stable conditions without shocks or exter-
nal restrictions helps to reveal persistent internal linkages
between economic processes. The diagnostics show the
advantages of competitive, high-complexity products, the
existence of market positions recognized by global tra-
de, and experience in industrial foreign trade under non-
shock conditions. Applying this type of analysis can stren-
gthen both the industrial and export potential of regions.

The main limitation of the analysis is the reliance on 2019
data, which does not reflect subsequent changes caused
by the pandemic and sanction pressures. This reduces
the relevance of the conclusions for the current situation
but provides a stable basis for comparison. Furthermore,
restricted access to official customs statistics after 2022
complicates the updating of calculations. Therefore, the
results should be regarded as a reference point for stra-
tegic planning, requiring further verification using new
datasets.



To justify the proposed hypothesis, a sequence of steps was developed to assess the structure of industry and the
export basket of industrial regions (Table 1).

Table 1. Stages of assessing foreign trade activity in industrial regions.

1. Potential of industrial regions in high-tech production

Identification of industrial regions by calculating the arithmetic mean of two localization coefficients: (a) share of manufacturing in gross value
added and (b) employment in manufacturing, both relative to the national average. A polygon of 42 regions was formed where the localization
coefficient is greater than 1 (first selection criterion).

Grouping of manufacturing and extractive industries into high- and medium-high-tech (HMT), medium-low-tech (MLT), and low-tech (LT) cate-
gories (Danilova & Nesytykh, 2023).

Identification of Russian regions with localization of HMT industries. The second criterion is the high-tech localization coefficient (HLCR), calcu-
lated as the ratio of the share of shipped HMT products in the region to the national average. This yielded 32 regions for further analysis.
Ranking of these regions into “leader regions” and “base regions” using the relative concentration coefficient (RCC-HMT), defined as the share
of HMT products in the region’s shipped output compared to their “uniform share” in national industry. The “uniform share” assumes all regions
participate in post-industrial development, overcoming the minimum threshold:

100 %

d. =
n 85 regions (as of 2019) 118 % FD
Leaders: RCC-HMT > 1, HLCR > 1.
Base regions: RCC-HMT < 1, HLCR > 1.
2. Export potential of industrial regions

Analysis of the value structure of exports depending on the technological classification of different types of economic activity.

Assessment of the revealed comparative advantages (RCA) of export product positions, calculated as the ratio of the share of productiin a
region’s exports to the share of product i in Russia’s total exports (a comparative advantage for product i exists when RCA > 1).

Categorization of export flows by level of economic complexity, based on the Atlas of Economic Complexity ranking of the global product
space (PCI Index). Four categories are distinguished: P1 — the most technologically advanced products (top quartile of positions evaluated),
requiring knowledge-intensive competencies; P4 — raw materials and products with a low degree of processing; To ensure the principle of
categorizing the entire product nomenclature and “equal filling” of groups, intermediate categories P2 and P3 were introduced.
Comprehensive characterization of the structure of regional exports: the number of high-complexity products (category P1) with economic ad-
vantages, considering the global structure (if the share of a product in a region’s exports is greater than its share in Russia’s exports and at the
same time Russia’s share is greater than its share in global exports — both Russia and the region have advantages) and advantages relative to
the structure of Russia’s exports (if the share of a product in a region’s exports is greater than its share in Russia’s exports — advantage at the
national level).

8 Typology of transformational variants of export activity in industrial regions

Criteria introduced: a) share of high economic complexity products (P1) in the export structure of a region (above/below the median value of
the sample); ) degree of concentration/diversification of P1 export products (threshold value of the Herfindahl-Hirschman Index, HHI = 1800):

HHI = Z dff (F2)

where: — share of product i of category P1 in the export basket of region j.

Differentiation of variants and positioning of prospects for regional transformation activity: 1) Open orientation — share of P1 above the median
value and high concentration of product flow (HHI > 1800); “Fragmented-open” orientation — share of complex products P1 above the median,
with diversified product flow (HHI < 1800); 3) Local development — share of P1 products below the median value.

Note: The HHI = 1800 threshold is adopted by analogy with OECD and European Commission studies, where this level
reflects the transition from a diversified to a concentrated market structure.

RESULTS AND DISCUSSION

The heterogeneity in the scale and level of industrial development, as well as the diversity of sectoral structures by
technological intensity, determined the expediency of distinguishing subjects of the Russian Federation and identifying
regions localized in high-tech and medium-high-tech industries (32 subjects). These were further classified into “leader
regions,” which differ not only by localization but also by production concentration, and “base regions,” which possess
only localization advantages. A general characterization of the industry in these regions and their groups, in terms of
technological structure, production, and export, is presented in Table 2.



Table 2. Parameters of regional industry and exports.

Structure of shipped industrial products by technological intensi-

Regions ty (HMT/MLT/LT), concentration and localization coefficients Structure of exports by technolo-
gical intensity (HMT/MLT/LT), %
Dy, % ROCHMT| D % HLCR
Leader regions
Average (16 regions) 3,112,0/1,3 2,64 ggg/ 354/ 1,79 45,1/21,6/33,4

Moscow Oblast, Republic of Tatarstan, Samara Oblast, Nizhny Novgorod Oblast, Kaluga Oblast, Perm Krai, Republic of Bashkortostan,
Sverdlovsk Oblast, Leningrad Oblast, Yaroslavl Oblast, Tula Oblast, Saratov Oblast, Ulyanovsk Oblast, Udmurt Republic, Voronezh Oblast,
Vologda Oblast

Base regions

35,4/ 23,6/
41,0

Vladimir Oblast, Tver Oblast, Chuvash Republic, Kirov Oblast, Ryazan Oblast, Novgorod Oblast, Bryansk Oblast, Altai Krai, Republic of
Mordovia, Smolensk Oblast, Penza Oblast, Kurgan Oblast, Republic of Mari El, Tambov Oblast, Oryol Oblast, Pskov Oblast
Comparative analysis of the sectoral structure of industry and exports confirms, on the one hand, the presence of
potential for producing goods of high-tech types of activity, and, on the other, the differing contributions of regions to
Russia’s aggregate output. The primary role belongs to the leader regions: overall, their contribution to Russia’s high-
tech output is 49.7% (base regions—10.3%); moreover, the shares of Moscow Oblast, Samara Oblast, Nizhny Novgorod
Oblast, Kaluga Oblast, and the Republic of Tatarstan each exceed 4%. The average value for the group of leaders is
3.1%, while for the base group it is much lower—0.64%, which differentiates their positions in enhancing the industrial
self-sufficiency of Russia’s economy. Regions with a high localization of high-tech output (over 40%) are few and repre-
sent the first line in strengthening Russia’s technological sovereignty: Kaluga, Samara, Saratov, Yaroslavl, Ulyanovsk,
Tver, Kirov, Kurgan, Novgorod Oblasts, and the Chuvash Republic.

Average 0,6/0,2/0,3 0,55 1,82 42,7/18,1/39,3

The technological intensity of industry and the presence of production competencies in the analyzed regions are confir-
med by the technological structure of exports: in 13 out of 32 regions, high-tech exports account for more than 50% of
the region’s exports (in Saratov, Yaroslavl, Ulyanovsk Oblasts and the Chuvash Republic such products also dominate
total industrial output). Regions of different scales possess substantial industrial potential which, on the one hand, forms
a territorial zone of high-tech industrial sectors and, on the other, determines the need to filter export product speciali-
zations for selective support of competitive industrial products.

To substantiate promising regional export directions, the authors identified product positions in which each federal
subject has comparative advantages, implying the availability of resources, production capacities, etc., that ensure re-
gional specialization. At the same time, it was taken into account that the resulting data reflect the established situation,
whereas systemic constraints and the shift to a strategy of industrial sovereignty presuppose the production and export
of products that are complex by global market standards.

One of the indicators of quality and a guide for filtering export specialization directions is the level of economic comple-
xity of regional goods; in this regard, the Atlas of Economic Complexity ranking—specifically, the Product Complexity
Index (PCI) was used: it included data on 971 HS product positions at the time of analysis. The set of exported goods
was divided into four complexity categories; the subsequent analysis focuses on high-complexity goods, namely pro-
duct positions of category P1 in the authors’ approach. Quantitative values corresponding to high complexity—the first
quartile (range 2.582-0.799)—include: machining centers; machines for processing using laser, light or photon beams,
ultrasonic or plasma-arc processes; halides; solid-state non-volatile memory devices; smart cards; etc. “Complex
exports” and “flows of high-complexity goods” are used as synonyms to emphasize the first-quartile (P1) category.
Regional exports by typological groups are presented in Table 3.

Table 3. Characteristics of regional exports of high economic complexity products (fragment).

No Category P1 Export structure: number, share in value, concentration Number of products with
N Economic advantages of the region RCA across all qomplexi-
ty categories
vs. Russia’s export structure vs. world export structure
Regions
| | HH,1 |
Leader regions
Average value | 1663 | 634 | 229 |o6156  [175 |[128 214




Base regions

| Average value | 1224 |e26 | 239 |25358  [o75 |80 | 208
Note: authors’ calculations; N — diversity of P1 goods (number of product positions); RCA — revealed comparative ad-
vantages, K_(i RF)AP1 —K_(i W)AP1 — number of P1 positions with RCA relative to Russia’s/world export structures;;d_(i
RF)AP1, D_(i W)AP1 — share of P1 goods in the value of the region’s exports; share of P1 goods for which the region
simultaneously has advantages relative to the world export structure (if D_(i W)AP1 >, while K_(i W)AP1 =0 this means
the product is exported but the region has no revealed comparative advantages); HHIP1 — concentration index for P1
goods.

The export structures of the analyzed regions are characterized by diversity in high-complexity product nomenclature,
with a quantitative range of 74-241; at the same time, each region specializes in specific product positions in which
it has economic advantages: their number is smaller (12-190) (maximum values in Moscow Oblast are 241 and 190).
High economic-complexity goods constitute one-fifth of exports in both the leader and base groups; in the Udmurt
Republic, and in Ulyanovsk and Kurgan Oblasts, such products account for more than 50%. Across the 32 regions,
the nomenclature of supplies for which the region has comparative advantages of varying complexity levels reaches a
maximum of 720 positions.

Flows of high-complexity goods have varying degrees of concentration, which significantly affect the stability of posi-
tions in the world/international market (export scale and capacity of the specialized product segment). Regions with
high concentration of supplies in the P1 complexity category include Volgograd, Sverdlovsk, Tula, and Yaroslavl Oblasts;
moreover, in two regions both the export share and concentration index reach maximum values: Udmurt Republic
(76.2% and 4781.3, respectively) and Ulyanovsk Oblast (84.3% and 8466.3).

The results of localizing regional export specializations for which Russia has economic advantages relative to the world
export structure are noteworthy. The authors compiled a matrix of product positions in Russia’s export basket (1265
nomenclature items at the time of analysis) and identified 157 such goods of varying economic complexity, accounting
for 86.98% of Russia’s export value. There are few high-complexity positions with advantages at the global level: the
maximum is in Moscow and Nizhny Novgorod Oblasts (5 positions each), yet 22 out of 32 regions have such unique
goods. This confirms the feasibility and validity of defining a long-term goal (expanding production and Russia’s niche)
and medium-term guidelines focused on concentrating the output and supply of high-complexity products—both for
transforming trade and simultaneously increasing industrial technological intensity.

In accordance with export quality indicators (share of high-complexity goods in exports and concentration level) (Table
4, Figure 1), the subjects of the Russian Federation were classified and the following situations identified: (1) regions
with high potential for maintaining openness, revealed economic advantages, and high concentration of exports of
complex high-tech goods (they supply the domestic market and are capable of exporting, and under sanctions can ser-
ve as platforms for high-tech production); (2) regions with the prospect of fragmented openness—broad output but an
export basket distributed across many directions without strong specialization segments; (3) local development—Ilow
share of complex goods in exports.

Table 4. Classification of regions and filtering of export activity directions.

Export of category P1 Diversification/concentration of exports

Maintaining openness of foreign-eco-
nomic relations

Course toward fragmented openness

HHI<1800 — 7 regions: Vladimir, Samara, Oryol, Mos- | HHI>1800 - 9 regions: Ulyanovsk, Kurgan, Tula, Sa-
cow, Tver, Nizhny Novgorod Oblasts, Chuvash Repu- | ratov, Sverdlovsk, Ryazan, Bryansk Oblasts, Udmurt
blic. Group averages: share — 26.1%; concentration Republic, Republic of Mordovia. Group averages:
index — 1008, 1. share — 46.8%,; concentration index—4823,4.

>19,9%

Local development

14 regions — HHI>1800: Novgorod, Vologda, Yaroslavl Oblasts, Altai Krai; HHI<1800: Republic of Bashkor-
tostan, Perm Krai; Kirov, Pskov, Voronezh, Tambov, Kaluga, Smolensk, Penza Oblasts, Republic of Tatarstan.
X Group averages: share — 9.1%; concentration index— 1464,56

Share in export value above/
below the sample median, %

<199




Fig 2. Variants of regional export activity directions.

It is notable that regions with the potential for an openness strategy (O)—a high share of complex goods and their
concentration (46.8% and 4823.4, respectively)—are the spearhead of export transformation, as confirmed by the high-
tech export quota (18.86%) and the average annual GRP growth rate (2019-2023) of 2.7% during a phase of active
external constraints, as highlighted by the charts on the map. Regions with the prospect of a fragmented-open (F-O)
option have a more diverse export basket but a lower starting potential—the high-tech export quota is 7.84%. It can be
noted that the spatial concentration of regions (Figure 2) implies conditions favorable for restructuring foreign-economic
activity (skilled personnel, high transport accessibility, territorial location conducive to production cooperation, the abili-
ty to form not only simple but also complex industries). This geography is confirmed by other researchers using different
methodological approaches (Medvedkov et al., 2024).

The calculations show that leader regions, both with open and fragmented-open orientations, possess a significant pool
of export goods and internal resources and therefore are a strategic priority for Russia as a whole, whereas for base
regions, given their smaller scale and resources, it is advisable to concentrate on selected promising specializations
(Figure 3, circle size indicates the region’s share in Russia’s P1 exports). Regions of the local-type development (L)
display a low share of exports of high-complexity goods—9.1%.

Fig 3. Comparative advantages of exports: alignment of region types (I—leaders, b—base) and development orienta-
tions (O, F-O, L).

It should be noted that the need for export transformation is defined in the new Spatial Development Strategy to 2036,
which requires adjustments to regional strategic planning documents. The Strategy identifies as a priority the realiza-
tion of export potential, expansion of export offerings, acquisition of new export specializations, and advancement in
the global economic system. At the same time, the Strategy emphasizes a shift from a frontal advance across a broad
spectrum of science-and-technology challenges to the prioritization of limited resources in selected directions.



A review of the socio-economic development strategies of the analyzed regions led to the conclusion that updates
are lagging and that there is a need to specify the goals and objectives of transforming foreign trade. In accordance
with the proposed criteria and classified situations, it is advisable to focus on the specific features of transformation
directions in regions with high potential for maintaining openness (the goals and measures of industrial policy must be
aligned) and in regions with fragmented-open development (emphasis on industrial policy in the high-tech segment of
industries), as presented in Table 5.

Table 5. Fragment of transformational directions of activities of regional authorities in the strategic development of re-
gional exports.

Direction of maintaining openness of foreign trade: policy alignment

Goals and measures for industrial development Goals and measures for export development

Diversification of the structure and technological complication of
industrial sectors, expansion of the complex product portfolio,
stimulation of strategic specializations competitive on the world
market.

Tasks:

— creation of a catalog of complex high-tech products with
concentrated exports; development and application of a regional
diagnostic-maps tool;

— concentration of limited resources on the development of stra-
tegic industries; prioritization of their support, inclusion in state
programs and regional projects;

—expansion of new high-tech production facilities to increase the
capacity of high-complexity exports;

— creation of a new type of technological clusters, a closed cycle
of high-complexity industries, renewal of both the product and
technological assortment of promising export-oriented industries.

Development of the segment of “new” complex high-tech exports of the region’s
industrial products.

Tasks:

— formation of sectoral registers of exporters according to the criteria of product
complexity on the world market, ranking of their readiness, advantages, possibilities
for expanding supplies, and necessary support measures;

— creation of a database of exporters in terms of sectoral orientation; complexity of
high-tech products; geography of supplies;

— support for expansion into foreign markets of higher stages of processing, assistan-
ce in integration into international production chains;

— program-based state support for increasing export competitiveness on the basis of
reimbursing part of the costs of producing and transporting high-tech products, etc.;
— development of export infrastructure

Course toward fragmented openness of the region in export activity

Delineation of industrial policy into two segments based on two criteria: the level of economic and technological development of the type of activity and
the sectoral quota of complex products for export. Highly developed types of activity include high-tech industries with exports of complex products and
the potential to maintain a position on the world market. Base industries are traditional for the region, with a capacious interregional market and oriented
toward domestic needs of the country, with weak export potential.

Tasks for development: a) for base types of activity — strengthening sectoral diversification, raising the technological level, renovating production sites,
creating specialized industrial parks, developing cooperative links between base industries and high-tech ones;

b) for highly developed ones — expanding new high-tech production capable of increasing capacities for complex products, integration-based develop-
ment under cluster policy, access to support measures and instruments for promoting the region in foreign markets, which together should ensure a stable
flow of industrial exports

Such directions imply adjustments to regional documents—either inclusion, as a component, of new high-complexity
product positions in the Strategy of Socio-Economic Development (the block “Main directions for the development of
interregional and foreign-economic relations”) in connection with the adoption of Export Standards, or the develop-
ment of independent strategies for the development of foreign-economic activity. For example, the “Strategy for the
Development of International and Foreign-Economic Relations of Sverdlovsk Oblast for the Period up to 2035”, which
focuses on trends toward the sixth technological paradigm, increasing high-tech goods demanded on world markets,
and a new “commodity mass” of exports. In this regard, the strategic tool developed by the authors in the format of
an analytical map with detailed potential product positions will contribute to enhancing the substantiation of regional
export-support measures from the standpoint of selecting product priorities. As an example, information for Sverdlovsk
Oblast is systematized in Table 6.

Table 6. Diagnostic map of the region (example of Sverdlovsk Oblast).

Production and export potential

Industry Exports
Share of high-tech products in the region’s shipped output—58.0%; Number of goods with RCA at both RF and world levels—2 (12.7% of
share in Russia’s production of such products—3.3% the region’s exports)
Share of high-tech exports—28.7% Number of P1 RCA positions—79

Openness strategy: concentration coefficient P1—3526.6; share in the region’s exports—21.2%.

Promising specializations of high economic complexity (fragment)

Types of economic activity Complexity le- | Share in Russia’s exports of the product positions (%)
vel of product
positions

Manufacture of chemicals 0,893-1,697 16,5-30,7
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Manufacture of machinery and equipment

0,850-1,124

20,0-71,9

Manufacture of computers, electronic and optical products

0,967-1,918

32,4-26,8

Application of the diagnostic map makes it possible
to identify transformation directions: strengthening the
region’s positions for goods with advantages on the world
market (2 strong positions), and developing a roadmap
to stimulate enterprises specializing in products of high
economic complexity (grants, targeted and export sup-
port, etc.).

CONCLUSIONS

Under sanctions constraints, the regions of the Russian
Federation remain involved in international trade, which
makes it relevant to develop strategies for transforming
foreign-economic activity. The regions differ in the scale
and technological level of industry and in their product
specializations.

The scientific novelty of the study lies in identifying the
directions of commodity flows of the federal subjects, jus-
tifying the selection criteria and outlining strategic ben-
chmarks, namely: categorizing products by the level of
economic complexity and targeting the top quartile of
complex goods according to the Product Complexity
Index of the global product market; justifying the condi-
tions for producing competitive goods (the presence of
a high-tech sector of the economy, industrial output and
exports, and concentrated commodity flows); and subs-
tantiating different potential strategies for transforming
foreign trade activity. The combination of regional para-
meters—Russia’s share in total exports of high-complexity
goods, the presence of comparative advantages in pro-
duct positions within the global product space and at the
RF level, and the scale of the economy—together creates
a set of circumstances that ensures the capacity of ex-
port flows and the formation of a stable niche in the world
market.

Categorizing exports with regard to the global economic-
complexity ranking made it possible to highlight potential
transformation trajectories with varying degrees of inten-
sity: a course toward maintaining openness, fragmented
openness, and local participation in export activity. The
presence of the necessary conditions (a substantial high-
tech segment in regional industrial specializations) and
the sufficiency of potential (the presence and concentra-
tion of a high-complexity export flow) are substantiated.
The applied value of the study consists in developing
diagnostic maps (shown using Sverdlovsk Oblast as an
example) that include indicators of the production and
export of goods of high economic complexity and pro-
mising HS positions under the EAEU, which ensures the
soundness of measures to restructure foreign trade and
to strengthen the technological competencies of regions
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