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ABSTRACT

Relevance. The effective management of spatial development is fundamental
for Russia with its vast territory. Industrial regions, whose spatial structures are
characterized by high inertia, warrant particular attention as this inertia com-
plicates their adaptation to new economic realities. This raises the question of
which spatial development models should be institutionalized.

Research Objective. The study aims to develop the methodological foundations
and tools of the economic-genetic approach to the institutionalizion of spatial de-
velopment models, focusing on the industrial regions of the-Russian Federation.
Data and Methods. The study’s methodology comprises five sequential steps
that develop and test tools using Frobenius norms to determine how well an in-
dustrial region’s genotype is considered in strategic spatial planning.

Results. The findings call for a rethinking of spatial organization and devel-
opment processes in industrial regions to ensure sustainability. Regions with
the greatest potential for implementing diverse spatial structures tend to insti-
tutionalize a functional zoning model. Conversely, regions exhibiting internal
conflict in their inheritance determinants prefer a model focused on supporting
lagging territories. The third group, needing to build a framework of inter-terri-
torial links to minimize gaps in the core genotype, shows equal interest in both
functional zoning and support for lagging territories.

Conclusions. Incorporating the economic, social, and administrative-man-
agerial inheritance of territories will enable a more informed choice of spa-
tial transformation directions when developing and implementing regional
socio-economic development strategies. These results can assist government
authorities in refining spatial development models and enhancing the effective-
ness of regional strategy implementation across the Russian Federation.
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AHHOTAIIUA

AxryanbHocTb. JIna Poccuiickoit Peepanyy, MMeEIOIIEN OTPOMHYIO TEPPUTO-
puto, 3 peKTUBHOE yIIpaBieHne IPOCTPAHCTBEHHBIM PasBUTIEM MMeeT IPUH-
LunuanpHoe 3HaveHye. Oco60ro BHUMAHS 3aC/y>KUBAIOT MHAYCTPHAIbHBIE pe-
TMOHBI, OOJIBIIMHCTBO 13 KOTOPbIX XapaKTePU3YIOTCsI BBICOKOI MHEPLIMOHHOCTHIO
IIPOCTPAHCTBEHHBIX CTPYKTYP, CYIIECTBEHHO OC/IOKHAWIIEN VX aJaNTaLIo
K HOBBIM SKOHOMIYECKMM peausAM. ITO 3aCTaB/IAET 3ayMaTbCsl O TOM, KaKiue
MOJIe/M IIPOCTPAHCTBEHHOTO PasBUTHA HEOOXOAMMO VHCTUTYIVIOHAIM3YPOBATh.
Ilenpro mccaenoBaHMs SIBIAETCA pa3pabOTKa METOJOMTOTMIECKUX OC-
HOB U MHCTPYMEHTapMs SKOHOMMKO-TEHETMYECKOTO IOAXOfa K WHCTU-
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KJIFOYEBBIE CJIOBA
9KOHOMMKO-TEHE TIIECKIIT TTOf-
XOfj, MOJie/Ib IIPOCTPAHCTBEHHO-
O PasBUTHs, TEHOTHUIL, leTEPMI-
HAHTA HAC/IEACTBEHHOCTH, MHLY-
CTPMAIBHbIIT PETVIOH, CTPATETNI,
¢dbopMyna reHOTHIIA, COLMATID-
HO-9KOHOMIYECKOE PasBUTIE
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TYUMOHA/IM3AMM MOJeNeil IPOCTPAHCTBEHHOIO PAa3BUTUS  PETrMOHOB.
IanHble 1 MeTofbl. VccienoBaHue npearonaraeT Noc/uef0BaTe/IbHO BBIIONI-
HeHMe IIATY MeTOLUNYeCKNX IIaroB, KOTOPbIe, PACKPbIBAs SKOHOMUKO-TEHETH -
YeCKMIl TTOFXOf, COTepKaT pa3paboTKy U anmpoObaruio NHCTPYMEHTapys, UC-
Ho/b3yoIero Hopmbl PpobeHnyca B ABYX acleKTax: A pacyeTa BeIMYMHbI
sapa U onpefeneHus GOpMYIIbI TeHOTUIIA, OTPaXKAIoLIell JOMUHUPYIOIIe Jie-
TepMMHAHTBI HacleCTBEHHOCTH Tepputopun. Ilpeniaraemplit IOAXox omnpe-
Ie/sieT CTelleHb y4eTa reHOTUIIA MHAYCTPUAIbHBIX PeIrMOHOB IIpU CTpaTernye-
CKOM MOJeTMPOBAHNUM IPOCTPAHCTBEHHOIO Pa3BUTUA UX TEPPUTOPUIL.
PesynpraThl. IlomydeHHBIe pe3ynbTaThl MCCIENOBAHMS IO3BOJISAIOT Iepeoc-
MBIC/IUTh OpPraHM3aINI0 IPOCTPAHCTBEHHBIX CTPYKTYP M NPOLIECCOB Pa3BU-
TV MHAYCTPUATIbHBIX PETMOHOB B ILIENAX OOecIHedeHMsl YCTOMIMBOrO IMpo-
CTPaHCTBEHHOTO Pa3BUTHUSA. BBISBIEHO, YTO PETMOHBI, MMEOIIe HaXOOMbIINIT
IIOTEHLIMAJI YCHENIHO peanu3alyyl pas3INdHbIX IPOCTPAaHCTBEHHBIX CTPYK-
TYP, OPMEHTMPOBAHBI HA MHCTUTYL[MOHAIN3ALNIO MOAE PYHKIMOHATBHO-
TO 30HMPOBAHMsA, TOIfJa KaK PETMOHbI ¢ BHYTPEHHMM KOH(IMKTOM M3MEHYM-
BOCTU IeTEPMUHAHT HAaC/IeACTBEHHOCTY IIPEAIIOYNTAIOT oOpallieHye K MOJenn
COMeVICTBYSI PA3BUTHIO OTCTAIOLINX TePPUTOPHIL. PerioHbl, KOTOPHIM HE06XO0-
OMMO BBICTPaMBaTh KapKac aKTMBUPYIOIUX CBA3EH MeXTeppUTOPMUATbHOTO
B3aVMOJeNCTBYSI, 00eCrednBaoINX MUHIMU3AI[MI0 Pa3pbIBOB B sifipe TeHO-
TUIA, B OAVHAKOBOJI CTENIEHN IPOSIBIAIOT MHTEPEC KaK K PYHKIMOHATBHOMY
30HMPOBAHUIO, TaK U K MOJIepPKKe OTCTAIOLX TEPPUTOPUIL.

BpiBopbI. Y4eT 3KOHOMMYECKOI, COLMa/JbHON M afMMHUCTPAaTMBHO-YIIPaB-
JIEHYEeCKOJl HACNeCTBEHHOCTY TEPPUTOPUII TIO3BONIUT 00ECIEYUTh TIPaMOT-
HbIII BBIOOp HaIlpaB/IeHNUI IPOCTPAHCTBEHHBIX TpaHCOpMaLyit Ipy paspa-
60TKe U peannsalyuy CTPATErnit COLMaTbHO-9KOHOMIYECKOTO Pa3BUTHSI BCEX
poccumitckux pernoHoB. [lonydeHHble pe3y/nbTaTbhl MOTYT OBITH MCIONB30Ba-
HbI OpraHaMy TOCY[JapCTBEHHOI BIaCTU IIPY YTOYHEHUN MOfielell IIpoCTpaH-
CTBEHHOT'O Pa3BUTHA, a TAKXKe MI/IA IOBbIILEHNA Pe3y/IbTaTUBHOCTU peannsa-
LMY perMOHAIbHBIX cTparernit PO B nemom.
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Introduction

The transformation of socio-economic space
has long been a focal point of scholarly attention.
Research focuses on both developing models for
the optimal spatial organization of economic sys-
tems, settlement, and infrastructure, as well as on
methodologies for determining the effective lo-
calization of economic entities (Druzhinin & Ko-
losov, 2025; Leksin, 2016). For the Russian Feder-
ation, whose vast territory comprises significant-
ly diverse regions, effective spatial development
management is particularly important. The con-
troversial decisions and reforms of the post-So-
viet period, which significantly distorted the log-
ic of economic localization, have only heightened
the necessity of formulating a new spatial devel-
opment model for the Russian economy. The con-
troversial decisions and reforms of the post-So-
viet period, which significantly distorted the log-
ic of economic localization, have only heightened
the need to formulate a new spatial development
model for the Russian economy (Challenges ...,
2020; Topoleva, 2022).

Spatial development processes at the region-
al level deserve particular attention (Chen, 2025),
as regional transformations can reproduce mac-
ro-level trends associated with negative effects
such as hyper-centralization, increased fragmen-
tation, and the narrowing of economic space. Fur-
thermore, the spatial organization of a regional
economy is often a zone of accumulated structur-
al imbalances and persistent problems.

Industrial regions hold particular signif-
icance, as most have centuries-long develop-
ment histories. The current stage of technologi-
cal advancement, marked by shifting technolog-
ical paradigms and the profound modernization
of production and consumption models, requires
the dynamic reorganization of economic activi-
ty (Romanova & Sirotin, 2022). It should be ac-
knowledged that spatial transformations exhibit
high inertia compared to economic transforma-
tions, significantly complicating the adaptation of
a region’s spatial characteristics to new econom-
ic realities. This systemic contradiction creates
ambiguity around the spatial organization fea-
tures that should characterize a region whose eco-
nomic system can function most effectively under
both current and future conditions. This raises the
question of which model should underpin mana-
gerial decisions for transforming industrial region
space — a question that formulates the research’s
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scientific problem: the theoretical and method-
ological rethinking of spatial development and
the institutionalization of organization models
that account for historically established economic
linkages and relationships.

The study aims to methodologically rethink
spatial organization in industrial regions by de-
veloping the economic-genetic approach to in-
stitutionalization of spatial development models.
To achieve this goal, the following tasks should be
addressed:

1. Justify the necessity of applying the eco-
nomic-genetic approach to organizing spatial de-
velopment in industrial regions.

2. Develop and test tools for formalizing
the inheritance determinants of industrial regions
to determine the value and formula of their gen-
otype core.

3. Determine the extent to which industrial
regions’ genotypes are considered when institu-
tionalizing spatial development models for their
territories.

The results obtained can be used by state au-
thorities and local self-government bodies in de-
veloping new trajectories of spatial development
and improving existing ones, as well as in refining
mechanisms to enhance the effectiveness of re-
gional strategies for socio-economic development
across the Russian Federation.

Article structure. The literature review out-
lines the core categories of the economic-genet-
ic approach — namely, the economic, social, and
administrative-managerial inheritance of indus-
trial regions. The determinants of this inheri-
tance constitute the core of the genotype, and its
functions in ensuring spatial development are
defined. The materials and methods section de-
scribes tools for determining the size of the gen-
otype core in industrial regions and for identify-
ing its formulas. These formulas reveal the dom-
inant inheritance determinants responsible for
organizing spatial development. The results sec-
tion presents a ranking of industrial regions based
on their genotype core size. The formulaic de-
scription of genotypes enables a classification of
regions according to two criteria: the dominant
determinant and the variability of determinants
across economic, social, and administrative-man-
agerial inheritance. The matrix synthesis of these
criteria identifies the most suitable spatial devel-
opment benchmarks for each regional group. To
determine whether hereditary spatial develop-
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ment benchmarks align with implemented mod-
els, a substantive analysis of regional socio-eco-
nomic development strategies is conducted. This
analysis systematizes the models of spatial trans-
formation currently undergoing institutionaliza-
tion. The discussion examines identified patterns
and draws conclusions on the extent to which he-
reditary determinants are considered in organiz-
ing the spatial development of industrial regions.
The conclusion summarizes the author’s scien-
tific and practical findings, demonstrating how
they address the research problem and goal relat-
ed to developing the economic-genetic approach
to the institutionalization of spatial development
models.

Theoretical Framework

Within the economic-genetic approach (Mys-
lyakova et al.,, 2021; Myslyakova & Neklyudo-
va, 2021), spatial development is understood as
the transformation of a region’s established eco-
nomic linkages. This process enables territories to
adapt to crisis phenomena or new trends in the
national economy, considering the determinants
of their social and economic heredity. These de-
terminants are embedded in the genotype of each
region, which the authors, developing the ideas of
economic genetics, conceptualize as multilayered
memory of a territory. This memory underpins
the reproduction of its society’s economic struc-
ture, as well as the modes of interaction between
economic entities and the connections among
them (Kirdina, 2014; North, 1989; Polanyi, 2002;
Stepin, 2011; Volchik & Kot, 2013).

Economic heredity manifests in the produc-
tion activities of basic industries, whose effec-
tiveness is primarily historically conditioned by
their location within a natural-resource frame-
work — minerals, fertile soils, climatic zones, and
rivers. The significance of this heredity as a fac-
tor of spatial development is evident in the studies
of P. Bogoslovskiy, who introduced the concept
of the “Ural mining and manufacturing civiliza-
tion”. He describes it as “a specific system of settle-
ment of two hundred city-factories, in which ev-
erything is interconnected: the ability to do busi-
ness with ancient pagan demands, the customs of
the people with the deafness of forests and the in-
accessibility of mountains, the smelting of iron
with the amount of snow in narrow rocky valleys,
etc.” (Bogoslovskiy, 1927; Minenko & Apkarimo-
va, 2006). Also noteworthy are Myrdal’s ideas on
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centrifugal forces of territorial development, gen-
erated by leading industries that act as hubs at-
tracting factors of production (Myrdal, 2013).
These forces form growth poles, which function
as stable components of regional spatial develop-
ment — a concept explored by E. Perroux (1961),
J. Boudeville (1966), P.Pottier (1963), J. Fried-
man & W. Alonso (Regional ..., 1975), M. Porter
(2021), and others. Consequently, spatial develop-
ment requires identifying an industry “point” that
can potentially serve as an active growth node.
Such a point would subsequently receive state in-
vestment in infrastructure, business incentives,
preferential tenders, and other forms of support
(Konnov & Talagaeva, 2023).

This focal point is often represented by dom-
inant industries (Aghion & Howitt, 2009; Druck-
er, 2002; Romer, 1986) responsible for region-
al industrial specialization and the formation
of specific technological chains and competen-
cies (Lebedinskaya, 2025; Filatov et al., 2026).
Consequently, the process of creating new-qual-
ity knowledge depends on their innovative base
(Bloom et al., 2019; Cherif & Hasanov, 2025; Dem-
ing, 2022; Kerr & Robert-Nicoud, 2020; Mankiw
etal., 1990; Ustinova & Alekseeva, 2020). The type
of knowledge generated depends primarily on
the industry, as its dissemination occurs among
companies within the same industry and can only
be supported by the concentration of its enter-
prises in a specific territory (Hatti, 2017; Kolo-
mak, 2018) and the initiation of innovation diffu-
sion processes, as noted in the works of T. Hager-
strand (Brum-Bastos & Paez, 2023) and E. Rogers
(2003). The type of knowledge determined by
specialization shapes human capital and the pro-
fessional competencies of the population root-
ed in a specific territory. Therefore, one option for
strengthening a region’s centrifugal and centripe-
tal forces is to increase investment in high-perfor-
mance workplaces and R&D. As proven in glob-
al economic practice, such investment significant-
ly impacts the pace of territorial economic growth
(Romer, 1990; Rozhdestvenskaya & Tambovtsev,
2019; Zolait, 2020).

Social inheritance represents collective mem-
ory through which past states of territorial sys-
tems are recorded and established types of so-
cial relations, or specific aspects of these rela-
tions, are reproduced (Liu & Choi, 2025; Elkhova
& Makulina, 2025). Collective memory preserves
not only the pinnacles of cultural achievement,
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in the form of humanity’s social values, but also
everyday experiences embodied in people’s con-
sciousness (memory) and in the alienated prod-
ucts of their activities. Spatial development man-
ifests during certain periods when society breaks
with inherited programs, which in turn leads to
the reassessment of individual values and initi-
ates processes of worldview change. At the same
time, as B. Ilizarov notes, the very process of mas-
tering social inheritance “is even more susceptible
to changes. Each new generation faces the choice
of what from the inheritance should be forgot-
ten, what needs to be preserved, and what from
the preserved should be used, but in a new quali-
ty” (Ilizarov, 2021; Ilizarov, 2023). Therefore, if we
consider spatial development through the prism
of territory’s social inheritance, the factors ensur-
ing it are socio-cultural determinants of society.
These manifest both in the populations quality
of life and in intergroup interactions, shaping the
economic behavior of economic entities (Ceriso-
la & Panzera, 2022; Smith, 2012).

Another important type of inheritance affect-
ing regional spatial development is administrative
and managerial. This began to actively form in in-
dustrial territories as early as the 18th century,
when the dynamics of private capital inflow were
shaped by regional policies aimed at attracting
successful entrepreneurs. These policies often in-
volved providing assistance and, at times, mak-
ing material sacrifices to deviate from the existing
feudal legal order. Factory owners received broad
powers in the exploitation of natural and human
resources for production. An analysis of 21st-cen-
tury management mechanisms in industrial ter-
ritories reveals that defects in this inheritance
can lead to negative outcomes in the econom-
ic and social spheres. In the economy, this mani-
fests as production stagnation, job reduction, lim-
ited infrastructure, lack of investment in puri-
fication facilities, and the absence of productive
entrepreneurship. Social inheritance is disrupt-
ed in the following ways: deterioration of popula-
tion health; out-migration, especially of youth, to
capital cities and territories that are more favor-
able; aging of the workforce and population; in-
creased social tension and dependency caused by
declining quality of life; and worsening criminal
situation. This indicates that management based
on low-quality administrative methods and the
formation of a powerless command-administra-
tive system inevitably leads to economic stagna-

g R-£coNoMY 4

tion and barriers that hinder the country’s spatial
development.

We argue that the triad of hereditary deter-
minants is embedded in the core of industri-
al regions’ genotype — a hereditary mechanism
that implements the patterns and evolution en-
suring the transmission of values and experienc-
es from earlier territorial socio-economic systems
to later ones. The core is generated by the integra-
tive links of interaction between government bod-
ies, enterprises, and the population, allowing for
the identification of the individuality of industri-
al territories (e. g., heterogeneity of economic spe-
cialization, uneven distribution and development
of industrial production, innovative infrastruc-
ture). As a result of current activity, these genet-
ic carriers act as nuclear forces of spatial develop-
ment, including determining the region’s predis-
position to accelerate or slow down technological
transformations, thereby sustaining the industrial
development of territories.

Within the economic-genetic approach, spa-
tial development occurs through established in-
tra-regional connections. On one hand, these
connections act as the roots of its origin; on the
other, as elements of each region’s genotype. Some
connections are protective, while others are acti-
vating. The first type ensures the preservation of
historically established socio-economic structures
and their relationships (supporting reference to
the past development path), while the second in-
creases the susceptibility of economic entities to
change and accelerates the exchange of energy
both among themselves and with the external en-
vironment (Myslyakova, 2025). Collectively, these
connections perform four key functions in ensur-
ing spatial development:

— Resource function: accumulates various
types of territorial capital.

— Relational function: constructs the spatial
structure of society, which possesses an individ-
ual development genotype. Being rooted in this
community, this genotype ensures its restoration
(Maiminas, 2016).

— Historical-cultural function: reduces the
task of ensuring spatial development to searching
among the diversity of established forms of in-
ter-territorial interaction for the one that is more
perfect and viable in a specific territory — whose
effects from implementation grow and develop
continuously. This function is evident in techno-
genic civilizations, whose reserves are formed by
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expanding innovative transformations and infor-
mation technologies to ensure a new quality of
life. Here, culture values the constant generation
of new ideas and models, partially realized in the
present and partially recorded in the future activi-
ty programs of subsequent generations.

— Institutional function: sanctions the move-
ment of goods and individuals when entering,
participating in, and exiting the economic pro-
cess (Gerashchenko & Gerashchenko, 2022). Ac-
cording to D. North, society’s institutional matrix
represents its inherent basic structure of proper-
ty rights and political system, in which econom-
ic and political institutions are interdependent
(North, 2010). This force of spatial development
comprises stable informal rules, customs, and tra-
ditions, which primarily shape stereotypes of eco-
nomic behavior and, more broadly, economic cul-
ture (Volchik & Shiriaev, 2025).

The functionality of these connections deter-
mines how the triad of regional inheritance deter-
minants influences spatial development. This ne-
cessitates considering the genotype of territories
to ensure their self-development along the path
set by history, enabling the gradual transforma-
tion of spatial development models or the institu-
tionalization of new ones in response to chang-
es in the external environment.

Method and Data

The proposed methodology is grounded in
the premise that each region possesses an indi-
vidual development genotype. This is understood
as the economic inheritance of a territory, repre-
senting a set of historically established patterns of
economic relations within the same territorial ba-
sis, shaped by the synthesis of knowledge, con-
sensus of decisions, and technologies. According-
ly, the methodological steps of this research first
concern developing tools to determine the size of
the industrial region’s genotype core, then estab-
lishing its formula to identify the dominant de-
terminants of territorial inheritance, and final-
ly identifying the spatial development models be-
ing institutionalized in regions with consideration
of their genotype.

Step 1: Determining the structure of determi-
nants of economic, social, and administrative-man-
agerial inheritance of industrial regions. Since in-
heritance is embedded in the region’s genotype
core — representing a set of active, historically es-
tablished elements and the connections between
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them — it is first necessary to determine its mor-
phology. This morphology ensures the movement
of territories along economic development trajec-
tories in the context of innovative societal trans-
formations, which is particularly relevant for in-
dustrial regions. For example, knowledge generat-
ed by the population represents building blocks for
regional growth in the form of a “critical mass™—
concentration of scientific and research resourc-
es on a specific topic capable of generating tech-
nological ideas (Berry & Glaeser, 2005; Kunwar &
Ulak, 2023). These resources, having reached
a certain level of economic return, become insti-
tutionalized in the economy’s structure and exert
a lasting impact on its technological development
(Viale & Cucchiarini, 2025). Technologies gener-
ated by enterprises, in turn, affect public welfare
through changes in thinking habits and behavior-
al standards in society (Mai et al., 2019). Accord-
ing to T. Veblen, human thought and behavior
transform institutions of industrial development
through adaptation to changing economic con-
ditions (Veblen, 2006). Therefore, the consensus
among key actors involved in the technological
transformation of the regional economy is equal-
ly important, as it determines the principles for
ensuring the territory’s economic development on
a scientific and technological basis that benefits all
participants. Consequently, the activity of govern-
ment bodies contributes to the spatial distribution
of technologies (considering their sectoral spe-
cialization) and the spread of industrial produc-
tion culture, which should be aligned with the so-
cio-economic development goals of a specific re-
gion as articulated in its development strategies.
This rationale underpins the following structure
of active determinants of economic, social, and
administrative-managerial inheritance of the re-
gion (Table 1).

Step 2: Formalization of the industrial region’s
genotype. This step integrates the active determi-
nants of inheritance into a comprehensive indi-
cator characterizing the territory’s core genotype.
This will be implemented using a matrix that re-
flects the variability of these determinants, calcu-
lated relative to the previous year for each period
under study (Formula 1).

FP1 FS1 FIl
A =|FP2 FS2 FI2
FP3 FS3 FI3
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Table 1
Morphological Structure of Active Hereditary Determinants Ensuring the Development
of Industrial Regions

Determinants of Administra- Determinants Determinants of Social Inheri-

I ; : ] P o : S
tive-Managerial Inheritance of Economic Inheritance tance

Regulatory legal framework of Activities of enterprises reflect-

scientific, technical, and inno- ing the innovative characteris-

vative policy (strategies, pro- tics of the economic specializa- Social foundation of transforma-

grams, territorial planning tion of regions (the share of or- tions in terms of the education-
I1 | schemes), as well as designated | P1 | ganizations that participated in S1 | al mentality of the population (the

territories for the development
of scientific and/or innovative
activities and measures of their
state support

joint projects for research and de-
velopment and had ready techno-
logical innovations developed by
their own efforts)

share of the employed population
with higher education)

Scientific and practical activity of
the population, reducing public re-
sistance to the innovative trans-
formation of the regional econo-
my and increasing the population’s
trust in the protection of intellectu-
al property (the number of patents
granted for inventions)

Organizational support of sci-
entific, technical, and inno-
vative policy (specialized co-
ordinating bodies for scien-
tific, scientific/technological,
and/or innovative policy)

P2 Investment activity of enter-
prises (volumes of expenditures
P2 | for the implementation of tech- S2
nological transformations of pro-
duction chains)

12

Participation of regions in
federal scientific, technical,
and innovative policy (the

Effectiveness of innovative ac-
tivities of enterprises (the share
of innovative goods, works, ser-

Scientific and technological po-
tential of the population, forming
the basis for the territorial expan-

11

I3 | number of scientific, scientif- P3
ic-technical, and innovative
projects that received federal
support)

vices in the total volume of
shipped goods; newly introduced
or significantly modified)

83 sion of innovative solutions (devel-

oped advanced production tech-
nologies).

Source: compiled by the authors

all al2 al3
or A=|a2l1 a22 a23 (1)
a3l a32 a33

The calculation of each determinant of hered-
ity is proposed to be carried out according to for-
mula 2:

n T

F .=1/n"Y» —/——— 2
I/P/S Izzll x;nax _x;nln ( )
where F,,,,; — determinant of heredity of the in-
dustrial region; # — number of indicators reflect-
ing the active elements of the region’s genotype;

x; — value of the i-th indicator characterizing the

active element of the region’s genotype; r — re-
gion; x;"" — minimum value of the i-th indicator;

ma:

x — maximum value of the i-th indicator.

When calculating the determinants of he-
redity, it is important to consider only their ac-
tive (incorporated) elements. Furthermore, the
application of significance coefficients is not re-
quired here, since within the economic-genetic
approach, weights do not possess a static nature

R-ECONOMY J

and do not exert linear influence on the region’s
behavioral characteristics, including its effective-
ness. Emphasis is placed instead on the intercon-
nectedness of hereditary determinants and syner-
gistic effects, as their impact is largely determined
by the specific territory’s operating conditions and
environment, as well as by the connections among
elements of the genotype core. Collectively, these
factors determine the region’s individual capacity
to adapt to changes in the external environment
or to negative crisis processes — in other words,
its evolutionary spatial development.

The dimensionality of the regions genotype
core is then determined using Frobenius norms,
which reflect the positive and negative transforma-
tions of its hereditary determinants. This method
was chosen because it can account for the cumu-
lative contribution of each determinant (as an el-
ement of the matrix) while preserving their mor-
phology. On one hand, it allows for assessing the
heredity core as a whole; on the other, it enables
comparison of the direction (positive/negative) and
magnitude (greater/less, based on vector length) of
the variability of hereditary determinants — that is,
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whether they promote or hamper territorial devel-
opment. Here, Frobenius norms perform an inte-
grative function, allowing for the comparison and
typologization of regions according to their geno-
type formula (Formulas 3, 4, and 5).

la*ll= /ZZa; when a > 0, (3)
i=1 j=1

la-ll= /ZZ{J; when a, <0, (4)
i=1 j=1

Core_Gen=A"- A", (5)

where: Core_Gen — the core of the genotype of
an industrial region, A* — the positive norm of
the matrix, A~ — the negative norm of the matrix,
a, — the elements of matrix A.

Step 3: Determining the genotype formula.
The second indicator for formalizing the indus-
trial region’s genotype core is its formula. To ob-
tain this, we identify the dominant hereditary de-
terminants, taking into account the polarity of
their variability directions (Formulas 6-8).

m

FF(;’P’S) - Z:F(f’”’/s)f when E, ), > 0, (6)

i=1

n

FF(;/P/S) = ZF(?F,S),- when F(I/P/s)i <0, (7)
i=1
I=FE, ~FE,)
Core_Genotype =< P = FF(;) - FF(;) (8)
= FF; -

Formula 8 allows formalizing the genotype
core of industrial regions and then typologizing
them (Table 2).

The obtained genotype formula helps identi-
ty the drivers of economic and spatial develop-

ment in Russian industrial regions. For exam-
ple, the dominance of the administrative-man-
agement determinant of inheritance — present in
the genotypes of Chinas provinces, South Ko-
rea, and the Persian Gulf countries — manifests
when local authorities initiate long-term state
programs for financing technological develop-
ment, as well as investments in science-intensive
companies and scientific megaprojects. The dom-
inance of the economic determinant is exempli-
fied by the independent digitalization and robot-
ization of large network businesses. Cases such as
Siemens, Bosch, and Volkswagen (developing In-
dustry 4.0 in Germany); Telerik (IT sector, Bul-
garia); Infobip (IT sector, Croatia) — which have
made their countries major European clusters —
and CropX (contributing to Israel’s “startup na-
tion” phenomenon) demonstrate that companies
competing for new market niches elevate coun-
tries not only economically but also politically.
The dominance of the social determinant is pos-
sible when key decisions regarding territorial de-
velopment are “raised from below” through ref-
erendums in which the population participates to
determine budget expenditure goals aimed at im-
proving quality of life. Thus, the genotype formula
enables the identification of effective levers of eco-
nomic behavior in the studied regions and deter-
mines the tools for institutionalizing their spatial
development models.

Step 4: Analyzing spatial development mod-
els in regional strategies. The next methodological
stage involves analyzing current socio-econom-
ic development strategies of all Russian regions
and identifying the spatial transformation mod-
els embedded within them. Referring to strategic
planning documents as a source of expert thought
worthy of attention in scientific research is a com-
mon practice in regional studies (Aranguren et
al., 2023; Ferreira et al., 2025). This step entails

Table 2

Formula of the genotype of industrial regions

Genotype with a Dominant Adminis- | Genotype with a Dominant Econom- | Genotype with a Dominant Social
trative-Managerial Determinant ic Determinant Determinant
Core_Genotype, I > p, s Core_Genotype, P>i, s Core_Genotype, S > p, i
I+P+s+ i*Ptst i+P+S+
I'pst iP*s” i'p $*
I'p-s~ iP*s* ip$S
I'p*s” i'P*s” ip*S

Source: compiled by the authors.
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a detailed examination of individual sections of
regional strategies devoted to spatial develop-
ment issues. Particular attention should be paid
to analyzing the target settings through which
the desired image of the region’s spatial organiza-
tion is described, as well as identifying the specif-
ic changes that, according to strategy developers,
the regional space requires. Identifying the select-
ed transformation vectors will allow for the recog-
nition of spatial development models institution-
alized through goal-setting documents.

Step 5: Determining prospects for integrating
the genotype. The final methodological stage de-

Republic of Tatarstan
Novosibirsk Region
Ulyanovsk Region
Kaluga Region

Tula Region

termines the prospects for considering the geno-
type of industrial regions in developing and im-
proving their spatial development models. This is
achieved by comparing the characteristics of the
genotype core (size and formula) with the tra-
jectories of spatial organization embedded in so-
cio-economic development strategies.

Results

The proposed methodological steps are test-
ed on industrial regions, which play a fundamen-
tal role in ensuring the spatial development of the
Russian Federation amid dynamic external condi-

Ryazan Region
Krasnoyarsk Territory
Vladimir Region

Republic of Bashkortostan
Kirov Region

Volgograd Region

Samara Region

Komi Republic

Irkutsk Region —— (), 1245
Chelyabinsk Region

Sverdlovsk Region
Nizhny Novgorod Region
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Moscow Region

Tomsk Region

Lipetsk Region

lvanovo Region

Arkhangelsk Region
Kemerovo Region

Tyumen Region (excluding AD)
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Figure 1. Ranking of Industrial Regions by Genotype Core Size (Core_Gen), 2008-2023 ze.

Source: compiled by the authors based on their own calculations of innovation policy quality indicators from Russian
Regional Innovation Scoreboard (Retrieved from: https://www.hse.ru/primarydata/rir (date of access: 15.01.2026)), as well

as indicators of innovative technological and socio-economic development of Russian regions published by the Federal
State Statistics Service (Retrieved from: https://rosstat.gov.ru/folder/10705 (date of access: 15.01.2026)).
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tions. The pool of industrial regions consists of in-
dustrially developed territories (where the share
of manufacturing industries in GRP is at least
25%) and economically developed industrial re-
gions with broad sectoral specialization.

Moscow and St. Petersburg were excluded
from the sample to enhance statistical homogene-
ity and avoid dominance by the two megacities.
The study period spans 2008 to 2023, allowing for
the assessment of both long-term socio-econom-
ic indicators and the process of strategizing indus-
trial region development.

The top ten leaders by genotype core value
comprise regions whose Core_Gen value sig-
nificantly exceeds the average for all industrial
regions (Core_Gen = 0.084). These regions ex-
hibit positive variability in their hereditary de-
terminants, which is maximally favorable for
self-development and adaptation to dynam-
ic external conditions. The leaders are Repub-
lic of Tatarstan (+237 %), Novosibirsk Region
(+176 %), Ulyanovsk Region (+153 %), Kalu-
ga Region (+135 %), Tula Region (+126 %), Ry-
azan Region (+111%), Krasnoyarsk Territory
(+110 %), Vladimir Region (+103 %), Repub-
lic of Bashkortostan (+89 %), and Kirov Region
(+85%) (Figure 1).

The ranking outsiders, those with the most
unfavorable inheritance, which significantly slows
territorial development, are Belgorod, Volog-
da, Kursk, and Voronezh regions; Perm Territo-
ry; Leningrad Region; Primorsky Territory; and
Omsk Region. These regions exhibit the strongest
negative vectors of variability in their inheritance
determinants.

To identify the dominant hereditary determi-
nants — including those that explain the regions’
ranking positions — the formulas describing their
genotypes were identified (Table 3).

As a result of this methodological step, it
was revealed that the most significant determi-
nants are those of administrative-managerial in-
heritance, which is confirmed not only by pair-
wise comparison of the variability of the elements
of the genotype of industrial regions but also by
the size of its core, which determines the leader-
ship positions of the regions. In the lowest-ranked
regions (Figure 1), the rate of change of the de-
terminants of this type of inheritance is nega-
tive, while the determinants of economic and so-
cial inheritance are unable to compensate for and
change the inhibiting dynamics of the variability
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of the genotype as a whole. Moreover, the anal-
ysis of the hereditary determinants in industrial
regions allows for the classification of genotypes
that influence their spatial development. The cri-
teria are, on the one hand, the dominant heredi-
tary determinants that have more significant vari-
ability, and on the other, their vector of variability
(Table 4). The leaders of the ranking are highlight-
ed in bold, which emphasizes the influence of ac-
tive determinants of administrative-manageri-
al inheritance in all three types of genotypes of in-
dustrial regions.

The obtained classification of region geno-
types of regions allows for the proposal of the fol-
lowing focuses of spatial development of their ter-
ritories:

— regions of the first genotype have the
greatest potential for successful implementation
of various spatial structures (special economic
zones, clusters, industrial parks, TOR (monocities
and closed administrative-territorial formations),
etc.), which can have an innovative technological
base characteristic of their specialization;

— for regions of the second genotype, spatial
development should build a framework of activat-
ing inter-territorial interaction aimed at reducing
socio-economic heterogeneity and minimizing
gaps in the core of inheritance;

— regions of the third genotype exhibit an in-
ternal conflict of variability of the hereditary de-
terminants, therefore their spatial organization
should strengthen the positions of the dominant
element of inheritance and enhance protective
connections within the core, ensuring its integri-
ty in the context of external activation of inter-ter-
ritorial interaction, increasing its connectivity
with the determinants of other types of inheri-
tance.

It is argued that the developmental focus of
these industrial genotypes should inform the
socio-economic development strategies of the
Russian Federation regions. Therefore, further,
to identify this accountability in the study, a sub-
stantive analysis of the main sections of region-
al documents was conducted with the aim of sys-
tematizing the models of spatial transformation
laid down in the strategies, concerning the doc-
uments of 82 subjects of the Russian Federation.
The specifics of the tasks set determined the exclu-
sion from the number of studied strategies those
created for cities of federal significance; moreover,
new territories for which socio-economic devel-
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Table 3
Formalization of the Genotype of Industrial Regions, 2008-2023*
FFI+ FFI- I FFP+ | FFP- P FFS+ FFS- S
Arkhangelsk Region 0,284 0,138 0,146 0,306 | 0,330 -0,024 0,043 | 0,057 -0,014
Belgorod Region 0,199 0,194 0,004 0,147 | 0,161 -0,014 0,065 | 0,047 0,018
Vladimir Region 0,366 0,179 0,187 0,079 | 0,066 0,013 0,031 0,075 -0,044
Volgograd Region 0,392 0,240 0,152 0,091 0,107 -0,016 0,039 | 0,026 0,013
Vologda Region 0,357 0,355 0,002 0,109 | 0,134 -0,026 0,026 | 0,014 0,012
Voronezh Region 0,341 0,367 -0,026 0,092 | 0,193 -0,101 0,133 | 0,092 0,041
Ivanovo Region 0,363 0,250 0,113 0,054 | 0,059 -0,005 0,062 | 0,176 -0,114
Irkutsk Region 0,294 0,139 0,156 0,108 | 0,130 -0,022 0,098 | 0,074 0,024
Kaluga Region 0,422 0,200 0,223 0,103 | 0,083 0,020 0,062 | 0,106 -0,045
Kemerovo Region 0,258 0,197 0,061 0,104 | 0,101 0,003 0,031 0,030 0,001
Kirov Region 0,495 0,306 0,189 0,053 | 0,153 -0,100 0,018 | 0,019 -0,001
Krasnoyarsk Territory 0,379 0,131 0,248 0,095 | 0,158 -0,063 0,084 | 0,085 -0,001
Kursk Region 0,302 0,320 -0,018 0,188 | 0,182 0,006 0,026 | 0,026 0,000
Leningrad Region 0,132 0,244 -0,112 0,132 | 0,104 0,028 0,039 | 0,019 0,020
Lipetsk Region 0,355 0,295 0,060 0,140 | 0,107 0,033 0,031 0,030 0,001
Moscow Region 0,176 0,149 0,027 0,176 | 0,059 0,117 0,204 | 0,150 0,054
Murmansk Region 0,263 0,222 0,040 0,096 | 0,143 -0,048 0,002 | 0,003 -0,001
Nizhny Novgorod Region 0,366 0,175 0,191 0,117 | 0,119 -0,002 0,040 | 0,172 -0,132
Novgorod Region 0,492 0,433 0,059 0,151 0,203 -0,051 0,033 | 0,050 -0,017
Novosibirsk Region 0,414 0,170 0,244 0,092 | 0,078 0,014 0,039 | 0,046 -0,008
Omsk Region 0,291 0,427 -0,136 0,146 | 0,098 0,048 0,021 0,048 -0,027
Perm Territory 0,270 0,295 -0,025 0,061 0,138 -0,077 0,034 | 0,028 0,005
Primorsky Territory 0,345 0,432 -0,087 0,116 | 0,143 -0,027 0,033 | 0,035 -0,002
Republic of Bashkortostan 0,512 0,342 0,170 0,101 0,126 -0,026 0,064 | 0,037 0,027
Komi Republic 0,321 0,156 0,165 0,120 | 0,130 -0,009 0,008 | 0,009 -0,001
Republic of Tatarstan 0,669 0,433 0,237 0,185 | 0,034 0,152 0,222 | 0,102 0,120
Ryazan Region 0,251 0,039 0,212 0,172 | 0,103 0,069 0,040 | 0,069 -0,029
Samara Region 0,398 0,250 0,148 0,091 0,127 -0,037 0,143 | 0,082 0,061
Sverdlovsk Region 0,289 0,166 0,123 0,099 | 0,102 -0,004 0,062 | 0,028 0,033
Tomsk Region 0,300 0,216 0,083 0,183 | 0,182 0,001 0,037 | 0,023 0,015
Tula Region 0,489 0,306 0,182 0,181 0,124 0,057 0,042 | 0,036 0,006
zzt‘;n;gﬁl I;ﬁfiggt(rfffsl)udmg 0374 | 0293 | 0081 | 0,165 | 0,193 | -0,027 | 0059 | 0,084 | -0,025
Ulyanovsk Region 0,446 0,222 0,224 0,177 | 0,116 0,061 0,386 | 0,315 0,071
Chelyabinsk Region 0,269 0,154 0,115 0,129 | 0,085 0,044 0,033 | 0,052 -0,019
Chuvash Republic 0,408 0,292 0,116 0,126 | 0,253 -0,127 0,044 | 0,066 -0,022
Yaroslavl Region 0,214 0,210 0,005 0,154 | 0,116 0,038 0,021 0,021 0,001

* Note: The most significant hereditary determinants are highlighted.
Source: compiled by the authors based on their own calculations.

opment strategies have not yet been prepared or  tion characterizing the directions of spatial trans-
are in the development stage were not included in ~ formation is contained in the strategies of 72 re-
the review. As a result of the analysis, it was found ~ gions (Figure 2).

that spatial aspects of development are not ad- Overall, it should be noted that the substan-
dressed in all the examined documents: the sec- tive analysis of the sections of these regional doc-

15 W r-economy.com

Online ISSN 2412-0731


http://r-economy.com

R-ECONOMY, 2026, 12(1), 5-23

doi 10.15826 /recon.2026.12.1.001

Table 4

Classification of Industrial Regions Based on the Genotype Formula

Genotype with a Dominant Ad-
ministrative-Managerial Deter-
minant
Core_Genotype, I>p, s

Genotype with a Dom-
inant Economic Deter-
minant Core_Genotype,
P>i, s

Genotype with a Domi-
nant Social Determinant
Core_Genotype, S > p; i

Genotype 1 — regions
with stable positive vari-
ability of heredity deter-
minants

I+p+s+
Kemerovo Region
Republic of Tatarstan
Tomsk Region
Tula Region
Ulyanovsk Region
Lipetsk Region

itPrst
Moscow Region Yaroslavl
Region

i+p+ St

Genotype 2 — regions
with polar variability of
heredity determinants

I'ps*

Volgograd Region
Irkutsk Region
Republic of Bashkortostan
Samara Region
Sverdlovsk Region

iPts*
Leningrad Region

i'p St
Belgorod region
Vologda region

I+p+s—
Vladimir Region
Kaluga Region
Novosibirsk Region
Ryazan region
Chelyabinsk Region

i*P*s

i—p+S+

Genotype 3 regions
with internal hereditary
tension

I'ps”
Arkhangelsk Region
Ivanovo Region
Kirov Region
Krasnoyarsk Territory
Murmansk Region
Nizhny Novgorod Region

iP+s
Kursk Region
Omsk Regioni

ip S§*
Voronezh Region
Perm Territory

Novgorod Region
Republic of Komi

Chuvash Republic

Tyumen region (excluding AD)

Note: Primorsky territory was not included in the classification, as it has negative variability of all heredity determinants.

Source: compiled by the authors based on their own calculations.

uments allowed for the identification of four ba-
sic Russian models of spatial development in the
context of strategic goal-setting for spatial devel-
opment:

— the model of priority development of territo-
ries with the greatest potential implies the identifi-
cation or formation of the most promising terri-
torial units (for example, leaders of technological
development, agglomeration systems, innovation
centers) and their transformation into growth
poles that generate development impulses to their
surroundings;

— the model of assistance in the development
of lagging territories is oriented towards reduc-
ing inter-territorial differentiation and provides
for priority support to “outsiders”;

o~/
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— the model of functional zoning implies the
division of the regions space into separate parts
(areas), each of which has its own development
benchmark and its own place in the socio-econom-
ic complex of the subject of the Russian Federation;

— the model of hierarchical organization of
space implies the ordering of individual territori-
al units, differing in the scale of the tasks they im-
plement, into a multi-level system, the parts of
which are closely interconnected.

After systematizing spatial development mod-
els, the final step of the research was to compare
them with the genotypes of each industrial region.
This comparison revealed the following patterns.

Firstly, in the strategies of a number of indus-
trial regions (Omsk, Ryazan, Samara, Yaroslavl re-
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f.ﬁﬁ

B Regions whose development strategies contain a section devoted to spatial transformations
Regions whose development strategies do NOT contain a section devoted to spatial transformations

Regions whose documents were not analyzed

Figure 2. Geographical Distribution of Regions Addressing Spatial Development in Their Strategies

Source: socio-economic development strategies of the Russian regions (available on the official websites of these regions).

gions, and Perm Territory), it is impossible to un-
ambiguously identify a model (or models) of spa-
tial development due to the weak elaboration of
the section of the document dedicated to spatial
transformations or the lack of clarity regarding
the desired orientation of this sphere of transfor-
mations. Such regions are representatives of each
of the highlighted groups within the framework of

the grouping, taking into account the prevailing
hereditary determinants and types of territories.
Secondly, in the majority (18 out of 35) of
strategies, several models of spatial development
are simultaneously laid as the basis for transfor-
mations, with the largest number characteristic
of regions where the administrative-management
determinant predominates (Table 5).

Table 5
Average Number of Spatial Development Models per Region in Each Group
(ELiig w1th‘ Genotype with Genotype with Average Across

a Dominant Admin- . . .

. . . a Dominant Eco- | a Dominant Social | Several Groups

istrative-Managerial . . . .

: nomic Determinant Determinant of Regions
Determinant

Genotype 1 — Regions with sta-
ble positive variability of heredi- 2,7 0,5 - 2,1
ty determinants
Genotype 2 — regions with po-
lar variability of heredity deter- 1,5 1 1 1,4
minants
TenoTun 3 — regions with inter-
nal heredity tention L7 1> L> 1,6
Average Across Several Groups 1,8 1 1,3
of Regions

Source: compiled by the authors based on their own calculations.
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Model of priority development
of territories with the greatest potential

100,0
50,0

Model of hierarchical
organization of space

’

Model of assistance in
the development of
lagging territories

Model of functional

zoning
regions with polar
variability of heredity
determinants

= Regions with stable
positive variability of
heredity determinants

Regions with heredity
tension

Figure 3. Share of Regions by Preferred Spatial Development Direction

Source: compiled by the authors based on their own calculations.

For instance, the strategy of Lipetsk Region —
which belongs to this group — states that the target
settings for spatial transformations are related to
“ensuring speed, comfort, and safety of movement;
development of agglomeration processes with core
centers: Lipetsk — Yelets; reconstruction and reviv-
al of the settlement system of small towns and rural
areas’ !, three models were developed (the model of
priority development of territories with the greatest
potential, the model of assistance in the develop-
ment of lagging territories, and the model of func-
tional zoning). In the strategy of Belgorod Region,
which belongs to regions with a genotype dominat-
ed by social determinants, the emphasis is placed
on “reducing intra-regional differences in the level
and quality of life of the population”?, and the pre-
dominant model is the model of assistance in the
development of lagging territories.

Thirdly, the model of priority development of
territories with the greatest potential has gained
the most widespread acceptance among indus-
trial regions: 74 % of the subjects of the Russian
Federation chose it as a target or one of its main
models. Such prioritization is also characteris-
tic of each of the three groups of regions identi-
fied within the framework of the classification that

! Law of Lipetsk Region No. 207-OZ of October 25, 2022
“Strategy for the Socio-Economic Development of Lipetsk Re-
gion for the Period until 2030”.

? Resolution of the Government of Belgorod Region No.
371-pp of July 11, 2023 “On the Approval of the Strategy for the
Socio-Economic Development of Belgorod Region for the Pe-
riod until 2030”.
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takes into account the parameters of the core gen-
otype (Figure 3).

However, while there is widespread agreement
on the most popular model of spatial development
among regions of different types, the choice of the
“second” most significant model is less clear. Thus,
regions with stable positive variability of hered-
itary determinants (genotype 1) are oriented to-
wards the implementation of the model of func-
tional zoning (62.5% of such territories), while re-
gions with hereditary tension (genotype 3) prefer
to turn to the model of supporting the develop-
ment of lagging territories (42.9 %). Regions with
polar variability of hereditary determinants (gen-
otype 2) equally show interest in both functional
zoning and support for lagging territories.

The model of hierarchical organization of
space is presented in a very limited number of
strategies of industrial regions and has not re-
ceived the same distribution as other models in
the processes of institutionalization of spatial de-
velopment. This is largely due to the higher com-
plexity of its implementation in regional policy: it
requires a comprehensive approach to the devel-
opment of the territory, careful consideration of
the placement of individual elements of space rel-
ative to each other, as well as the establishment of
a system of inter-territorial interactions.

Conclusions

The findings extend the economic-genetic ap-
proach, allowing for a rethinking of the organi-
zation of spatial structures and development pro-
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cesses of industrial regions in order to ensure sus-
tainable spatial development. The main categories
of the approach are the determinants of econom-
ic, social, and administrative-managerial inher-
itance, which make up the structure of the core
genotype — the institutional mechanism that en-
sures the evolutionary development of territories.
Spatial development is realized within the frame-
work of established intra-regional connections,
which determine its origins and define the direc-
tions of further transformations. In total, hered-
itary connections, acting as elements of the core
genotype of the region, perform resource, rela-
tional, historical-cultural, and institutional func-
tions to ensure its spatial development. This ne-
cessitates taking into account the regional geno-
type and its strongest determinants to ensure the
self-development of territories in the direction set
by history, and enable the gradual transforma-
tion of existing models of spatial development or
the institutionalization of new ones as an adaptive
response to changes in the external environment.

As part of the economic-genetic approach, a
toolkit has been developed for the formalization
of the core genotype of industrial regions, using
Frobenius norms in two methodological aspects:
for calculating the size of the core and for deter-
mining the genotype formula that reflects the
dominant determinants of heredity. Applying this
toolkit yielded a ranking of regions, the leaders
of which are: the Republic of Tatarstan, Novosi-
birsk, Ulyanovsk, Kaluga, Tula, Ryazan regions,
Krasnoyarsk Territory, Vladimir Region, the Re-
public of Bashkortostan, and Kirov Region. In ad-
dition, the formalization of the genotypes of in-
dustrial regions allowed for the development of
their classification according to two criteria: the
dominant determinant and the variability of the
determinants of economic, social, and adminis-
trative-managerial heredity of the territories. The
obtained characteristics of the genotypes allow for
the identification of spatial development guide-
lines that are most suitable for the selected groups
of regions.

To establish whether the guidelines for spa-
tial development laid down by heredity coincide
with the models of its implementation, we con-
ducted a substantive analysis of the main sections
of regional strategies for socio-economic develop-
ment, within which the models of spatial trans-
formation were systematized (priority develop-
ment of territories with the greatest potential; as-
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sistance in the development of lagging territories;
functional zoning and hierarchical organization
of space). The analysis reveals that the strategies
for the development of industrial regions are char-
acterized by by a strong consideration of heredity.
Thus, regions with the greatest potential for suc-
cessful implementation of various spatial struc-
tures (genotype 1) are oriented towards the imple-
mentation of the functional zoning model, while
regions with internal conflict of variability of he-
reditary determinants (genotype 3) prefer to turn
to the model of assistance in the development of
lagging territories. Regions that need to build a
framework of activating inter-territorial interac-
tion links, ensuring the minimization of gaps in
the core of heredity (genotype 2), show equal in-
terest in both functional zoning and support for
lagging territories. Nevertheless, these heredi-
tary traits must be systematically integrated when
developing and implementing socio-econom-
ic development strategies for all Russian regions,
which fully corresponds to one of the principles
of the country’s Spatial Development Strategy?,
as recorded in the document, and thus implying
the use of a differentiated approach to the devel-
opment of various territories and consideration of
the entire multitude of factors determining the is-
sues and prospects of their transformations. Thus,
addressing the economic-genetic approach at the
goal-setting stage will allow regional management
structures to competently approach the selection
of directions for spatial transformations.

The further direction of research will be
to identify deeper causal relationships that deter-
mine the choice and technological basis of spatial
development models, taking into account the eco-
nomic specialization of regions, as well as their
hereditary predisposition to innovative develop-
ment.

Acknowledgements

The research was conducted as part of the
state assignment of the Ministry of Education and
Science of the Russian Federation in accordance
with the Research Plan of the Ural Branch of the
Russian Academy of Sciences Institute of Eco-
nomics for 2024-2026.

> Decree of the Government of the Russian Federation
dated December 28, 2024, No. 4146-r “On the Approval of the
Spatial Development Strategy of the Russian Federation for the
Period until 2030 with a Forecast until 2036”.

r-economy.com

Online ISSN 2412-0731


http://r-economy.com

R-ECONOMY, 2026, 12(1), 5-23 doi 10.15826 /recon.2026.12.1.001

References

Aghion, P. & Howitt, P. (2009). The Economics of growth. Cambridge, Massachusetts: The MIT
Press, 520.

Aranguren, M. ]., Morgan, K. & Wilson, J.R. (2023). The institutional challenges of dynamic re-
gional innovation strategies. Regional Studies, 57 (1), 72-83. doi: 10.1080/00343404.2022.2047917.

Berry C.R. & Glaeser, E. L. (2005). The divergence of human capital levels across cities. Journal
of Regional Science, 84 (3), 407-444. doi: 10.1111/j.1435-5957.2005.00047 .x.

Bloom, N., Van Reenen, J-V. & Williams, H. (2019). A toolkit of policies to promote innovation.
Journal of Economic Perspectives, 33 (3), 163-184. doi: 10.1257/jep.33.3.163.

Bogoslovskiy, P.S. (1927). On the establishment of cultural and historical studies of the Urals. In
Ural regional studies, 1 33-37. Sverdlovsk : Ural Bureau of Local History. (In Russ.).

Boudeville, J. (1966). Problems of regional economic planning. Edinburgh, 192.

BrumBastos, V. & Paez, A. (2023). Hagerstrand meets big data: timegeography in the age of mo-
bility analytics. Journal of Geographical Systems, 25, 327-336. doi: 10.1007/s10109-023-00421-0.

Cerisola S. & Panzera, E. (2022). Cultural cities, urban economic growth, and regional develop-
ment: The role of creativity and cosmopolitan identity. Papers in Regional Science, 101 (2), 285-303.
doi: 10.1111/pirs.12654.

Challenges and Policy of Russia’s Spatial Development in the 21st Century (2020). V. M. Kotlyakov,
A.N. Shvetsov, & O. B. Glezer (Eds.). Moscow : KMK Scientific Press Ltd., 365. (In Russ.).

Chen, G. & Gong, . (2025). Pre-assessment research of regional spatial planning from the per-
spective of spatial evolution. Land, 14 (3), 574. doi: 10.3390/1and14030574.

Cherif, R. & Hasanov, E (2025). Industrial policy, Asian miracle style. The Journal of Economic
Perspectives, 39 (4), 101-126. doi: 10.1257/jep.20251448.

Deming, D.]J. (2022). Four facts about human capital. The Journal of Economic Perspectives,
36 (3), 75-102. doi: 10.1257/jep.36.3.75.

Drucker, P.E (2002). Innovation and entrepreneurship. Practice and principles. US: Harper Col-
lins Publishers, 293.

Druzhinin, A.G. & Kolosov, V. A. (2025). Spatial development strategy for Russia up to 2030:
Innovations and tasks for solution. Studies on Russian Economic Development, 36, 466-473. doi:
10.1134/51075700725700194.

Elkhova, O. & Makulina, E. (2025). Smart Social Memory as a Productive Force of the Metaverse.
Vestnik of Northern (Arctic) Federal University. Series Humanitarian and Social Sciences, 25, 100-111.
doi: 10.37482/2687-1505-V479.

Ferreira, H., Marques, C.S. & Farinha L. (2025). Regional smart specialisation strategies: A sys-
tematic literature review. Journal of the Knowledge Economy, 17 (1), 1-28. doi: 10.1007/s13132-025-
02736-3.

Filatov, V. V., Petrosyan, A.D., Dolmatova, V.Yu. & Kotegova, M. A. (2026). Innovation as
a synergetic factor of technological development and economic growth in the context of digitali-
zation. Innovative Economy: Information, Analytics, Forecasts, 1, 164-172. doi: 10.47576/2949-
1894.2025.11.11.021. (In Russ.).

Gerashchenko, I. G. & Gerashchenko, N. V. (2022). Kapn [Tonaubsu 06 0c06€HHOCTAX 9KOHOMUKI
TpaguumoHHoro obmectsa // Studia Humanitatis, 3. Retrieved from: https://st-hum.ru/content/ger-
ashchenko-ig-gerashchenko-nv-karl-polani-ob-osobennostyah-ekonomiki-tradicionnogo (date of
access: 15.01.2026). (In Russ.).

Hatti, N. (2017). Cities and Economic Growth: A Review. Social Science Spectrum, 3 (1), 1-15.

Ilizarov, B.S. (2021). Social memory and archives: historiographic and practical aspects. Domes-
tic archives, 4, 18-31. (In Russ.).

Ilizarov, B.S. (2023, April). The concept of social memory in light of Zygmunt Bauman’s reflec-
tions on “retrotopia’. In Current issues in source studies. Paper presented at the Proceedings of the

7th International scientific and practical conference (Russia), Vitebsk. Vitebsk: Voronezh State Uni-
versity named after P. M. Masherov, 276-278. (In Russ.).

20 W r-economy.com

Online ISSN 2412-0731


http://r-economy.com

R-ECONOMY, 2026, 12(1), 5-23 doi 10.15826 /recon.2026.12.1.001

Kerr, W.R. & Robert-Nicoud, F. (2020). Tech custers. The Journal of Economic Perspectives,
34 (3), 50-76. doi: 10.1257/jep.34.3.50.

Kirdina, S. G. (2014). Institutional matrices and Russia’s development: An introduction to X-Y the-
ory. Saint-Petersburg : Nestor-History, 468. (In Russ.).

Kolomak, E. A. (2018). Why Cities Emerge and Grow? Explanations of Theoretical and Empiri-
cal Studies. Spatial Economics, 2, 134-153. doi: 10.14530/se.2018.2.134-153. (In Russ.).

Konnov, V.I. & Talagaeva, D.A. (2023). The concept “innovations” as a political instrument:
from the linear innovation model to the knowledge triangle. Polis. Political Studies, 5, 29-44. doi:
10.17976/jpps/2023.05.03. (In Russ.).

Kunwar, R. & Ulak, N. (2023). Understanding the Triple helix model and capitalization of knowl-
edge. Journal of APF Command and Staff College, 6, 1-34. doi: 10.3126/japfcsc.v6i01.57573.

Lebedinskaya, D.B. (2025). Technological innovations as a factor in increasing the efficiency

of industrial enterprises under conditions of sanction restrictions. Organizer of Production, 33 (3-4),
16-23. doi: 10.36622/1810-4894.2025.16.56.002. (In Russ.).

Leksin, V.N. (2024). Development as a key evaluative concept of spatial system transformation.
Baltic Region, 16 (3), 4-20. doi: 10.5922/2079-8555-2024-3-1.

Liu, J. & Choi, S. (2025). Collective memory and social representations of history. In A. Erll &
W. Hirst (Eds.), Cognition, Culture, and Political Momentum. Retrieved from: https://academic.oup.
com/book/61717/chapter-abstract/541531133?redirectedFrom=fulltext (date of access: 15.01.2026).
doi: 10.1093/0s0/9780197788332.003.0026.

Mai, X., Chan, R. C. & Zhan, C. (2019). Which sectors really matter for a resilient Chinese econ-
omy? A structural decomposition analysis. Sustainability, 11 (22), 6333. doi: 10.3390/su11226333.

Maiminas, E.Z. (2016). Socio-economic genotype of society. Lomonosov Economics Journal, 4,
186-204. (In Russ.).

Mankiw, N. G., Romer, D., Weil, D.N. (1990). Contribution to the empirics of economic growth.
NBER Working Paper, 3541. Retrieved from: https://www.nber.org/papers/w3541 (date of access:
15.01.2026). doi: 10.3386/w3541.

Minenko, N. A., Apkarimova, E.Ju. & Golikova, S.V. (2006). Everyday life in a Ural city in the
18th — early 20th centuries. Moscow : Nauka, 384. (In Russ.).

Myrdal, G. (2013). Contemporary problems of the Third World. Drama of Asia. Moscow: Prog-
ress Publishing House, 767.

Myslyakova, Yu.G. & Neklyudova, N.P. (2021). The socio-economic genotype of a region for
more efficient development. Russian Journal of Economic Theory, 18 (1), 103-115. doi: 10.31063/2073-
6517/2021.18-1.7. (In Russ.).

Myslyakova, Yu. G., Kotlyarova, S. N. & Matushkina, N. A. (2021). Genetic approach to assessing
the infrastructure coherence of an industrial region. Ekonomika regiona [Economy of region], 17 (3),
784-798, doi: 10.17059/ekon.reg.2021-3-5. (In Russ.).

Myslyakova, Yu. G. (2025). A methodological approach to assessing the formation of an innova-
tive code for regional economic development. Economics and Management, 31 (11), 1426-1438. doi:
10.35854/1998-1627-2025-11-1426-1438. (In Russ.).

Nort, D. (2010). Understanding the process of economic change. Moscow: HSE, 256. (In Russ.).

North, D. C. (1989). Institutional change and economic history. Journal of International and The-
oretical Economics, 1.

Perroux, E. (1961). The economics of the 20th century. Paris: Presses Universitaires de France, 598.

Polanyi, K. (2002). Economics as institutionally formed process. Journal of Economic Sociology,
3 (2), 62-73. (In Russ.).

Porter, M. (2021). International competition. Competitive advantages of countries. Moscow : Al-
pina Publishers, 948. (In Russ.).

Pottier, P. (1963). Axes de communication et développement economique. Revue économique,
14, 58-132.

Regional Policy; Readings in Theory and Applications (1975). J. Friedman, & W. Alonso (Eds.).
Cambridge, London : MIT Press, 808.

21 W r-economy.com

Online ISSN 2412-0731


http://r-economy.com

R-ECONOMY, 2026, 12(1), 5-23 doi 10.15826 /recon.2026.12.1.001

Rogers, E. M. (2003). Diffusion of innovations. New York: Simon and Schuster, 576.

Romanova, O. A. & Sirotin, D. V. (2022). Basic industries of Russia’s industrial regions: The im-
age of the future. Journal of New Economy, 23 (2), 9-28. doi: 10.29141/2658-5081-2022-23-2-1.

Romer, P. (1990). Endogeneous Technological Change. Journal of Political Economy, 98 (5),
S71-S102.

Romer, P.M. (1986). Increasing returns and long-run growth. Journal of Political Economy,
94 (5), 1002-1037.

Rozhdestvenskaya, I.A. & Tambovtsev, V.L. (2019). Import of institutions and diffusion
of ideas. Russian Journal of Economic Theory, 16 (3), 468-479. doi: 10.31063/2073-6517/2019.16-
3.14. (In Russ.).

Smith, P.M. (2012). Spaces of sustainable development in the Lower Hunter Regional Strate-
gy: An application of the “cultural sociology of space”. Geoforum, 43 (1), 35-43. doi: 10.1016/j.geo-
forum.2011.07.008.

Stepin, V.S. (2011). Civilization and culture. Saint-Petersburg : Saint-Petersburg University of
the Humanities and Social Sciences, 408. (In Russ.).

Topoleva, T.N. (2022). Priorities of the spatial development policy of Russia amidst new chal-
lenges: regional aspect. Journal of Economics, Entrepreneurship and Law, 12 (10), 2641-2654. doi:
10.18334/epp.12.10.116413. (In Russ.).

Ustinova, L. N. & Alekseeva, N.S. (2020). Structuring definitions of the terminological appara-
tus of research in the field of intellectual capital. St. Petersburg State Polytechnical University Journal.
Economics, 13 (3), 41-56. doi: 10.18721/]JE.13303. (In Russ.).

Veblen, T. (2006). Why Is Economics not an Evolutionary Science? Economic Bulletin of Rostov
State University, 4 (2), 99-111. (In Russ.).

Viale, R. & Cucchiarini, V. (2025). Behavioral triple helix for innovation. Triple Helix, 12 (1), 97-
119. doi: 10.1163/21971927-bjal0065.

Volchik, V. V. & Kot, V. V. (2013). Institutional change in context of economic orders moderniza-
tion. Journal of Institutional Studies, 5 (4), 36-57. (In Russ.).

Volchik, V. V. & Shiriaev I. M. (2025). Economic ideology and economic policy in the mir-
ror of narratives. Russian Journal of Economics and Law, 19 (3), 469-487. doi: 10.21202/2782-
2923.2025.3.469-487. (In Russ.).

Zolait, A. (2020). Dynamics process of innovation diffusion model: Actor-network the-
ory approach. International Journal of Computing and Digital Systems, 9 (6), 1121-1129. doi:
10.12785/ijcds/090610.

Information about authors

Yuliya G. Myslyakova — Cand. Sc. (Economics), Head of the Laboratory of Economic Genet-
ics of the Regions, Institute of Economics of the Ural Branch of the Russian Academy of Sciences (29
Moskovskaya St., Ekaterinburg, 620014, Russia); Scopus Author ID: 57190430830; ORCID: 0000
0001-7635-3601; Researcher ID: B-6076-2018; e-mail: mysliakova.ug@uiec.ru

Arina V. Suvorova — Cand. Sc. (Economics), Deputy Director for Research, Institute of Eco-
nomics of the Ural Branch of the Russian Academy of Sciences (29 Moskovskaya St., Ekaterinburg,
620014, Russia); Scopus Author ID: 57213839240; ORCID: 0000-0003-4050-2083; Researcher ID:
U-7007-2018; e-mail: suvorova.av@uiec.ru

Natalia P. Neklyudova — Cand. Sc. (Economics), Senior Research Associate, Institute of Eco-
nomics of the Ural Branch of the Russian Academy of Sciences (29 Moskovskaya St., Ekaterinburg,
620014, Russia); Scopus Author ID: 57190430694; ORCID: 0000-0002-5026-1394; Researcher ID:
E-5849-2014; e-mail: neklyudova.np@uiec.ru

HNudopmanua o6 aBTopax

Mpicnakosa IOnmna IenHagbeBHA — KaHIWUJAT 9KOHOMMYECKMX HaykK, 3aBefywomasa Jla-
6opaTopuell SKOHOMMYECKOI T'€HETUKM PEerMOHOB, VIHCTUTYT SKOHOMUKM YPaabCKOTO OTHese-
Hus Poccuiickoit akagemun Hayk (yn. MockoBckas, 29, Exarepun6ypr, 620014, Poccus); Scopus

22 W r-economy.com

Online ISSN 2412-0731


http://r-economy.com

R-ECONOMY, 2026, 12(1), 5-23 doi 10.15826 /recon.2026.12.1.001

Author ID: 57190430830; ORCID: 0000-0001-7635-3601; Researcher ID: B-6076-2018; e-mail:
mysliakova.ug@uiec.ru

CyBoposa Apuna BanepbeBHa — KaHJU/IaT SKOHOMMUYECKMX HAyK, 3aMECTUTEND IUPEKTOpa
110 Hay4yHOJ1 pabore, VIHCTUTYT S5KOHOMUKM YPa/lbCKOro oTAeneHyns Poccuiickoil akajieMuy HayK
(yn. MockoBckas, 29, Ekatepun6bypr, 620014, Poccus); Scopus Author ID: 57213839240; ORCID:
0000-0003-4050-2083; Researcher ID: U-7007-2018; e-mail: suvorova.av@uiec.ru

Hexnroposa Hatanps IlaBmoBHa — KaHAUOAT SKOHOMUYECKUX HAYK, CTAPLUUII HAYIHBIN CO-
TPYBHUK, VIHCTUTYT 5KOHOMMKY Ypanbckoro otaenenns Poccuiickoit akagemun Hayk (y1. MockoBs-
ckasf, 29, Exarepun6bypr, 620014, Poccus); Scopus Author ID: 57190430694; ORCID: 0000-0002-
5026-1394; Researcher ID: E-5849-2014; e-mail: neklyudova.np@uiec.ru

EEER

KREFFINERIE KA ARPFERP—EFFE L KEESFEREFLRERFT,
BPHRIFRESHAI/R D REFHRET (ESHELFS |, BfYR : 620014 , M-REEWE , EHR
K295 ) ; Scopus Author ID: 57190430830; ORCID: 0000-0001-7635-3601; Re-
searcher ID: B-6076-2018; #B#5 : mysliakova.ug@uiec.ru

ks IR RFIEERHl—EFFE L |, RifRIEE | BPHhRFERSHIRD
BREZFEASERT ( RTHRERER |, BR4R : 620014 , M-RIEWME , EEIRIA#T292 ) ; Scopus
Author ID: 57213839240; ORCID: 0000-0003-4050-2083; Researcher ID: U-7007-
2018; BP4E : suvorova.av@uiec.ru

RIS E- ST HKERBP—EFFE L, SRR R | HEHRIFRSHAIR
DIREFIARET (BRTHELFR , BB4R : 620014 , MH-EIEWE , EHIRIAE292 ) ; Sco-
pus AuthorID: 57190430694; ORCID: 0000-0002-5026-1394; Researcher ID: E-5849—
2014; #R#%8 : neklyudova.np@uiec.ru

ARTICLE INFO: received February 02, 2026; accepted March 13, 2026

VHOOPMALIMA O CTATDE: sara nocrymnenus 02 pespans 2026 I.; faTa IpUHATAA K Ie4aTH
13 mapra 2026

23 w r-economy.com

Online ISSN 2412-0731


http://r-economy.com
mailto:neklyudova.np@uiec.ru

	Экономико-генетический подход к институционализации моделей пространственного развития индустриальных регионов
	Economic-genetic approach to the institutionalization of spatial development models of industrial regions

