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AHHOTanus

Hanb6osee pacipocTpaHeHHbIe TOAX0/bI K OLleHKe Pa3BUTUS perMOHOB BK/IIOYAIOT COI[MAIbHO-39KOHOMUYECKH A, IHBECTULHOHHBIH
W pecypcHbId aHaiu3. [Ipy 5TOM MeHbllle BHUMaHHUs yAesseTcs OlLieHKe NPOCTPAaHCTBEHHOM CTPYKTYpbl M OpraHu3aluu
TeppuTopuil. MccienoBaHre cylecTBYIOIIMX MOAXOJ0B K aHaJMW3y NPOCTPAHCTBEHHOTO PAa3BUTHUS PETHMOHOB I0Ka3aso, YTO
B HUX JleJIaeTCsl aKLleHT Ha ONpejieJIeHUH YPOBHS Pa3BUTHSA NMPOCTPAHCTBEHHON CTPYKTYpPhl (OpraHU3anuu), a He BbIIBJIEHUHU
$aKTOpOB, BAUSKOLIMX HA Pa3BUTHE NPOCTPAHCTBA peruoHa. /laHHbId GakT onpesesna Heo6X0AUMOCTh pa3paboTKU MOAX0Aa
OILleHKU NPOCTPAaHCTBEHHOT0 Pa3BUTHS KaK NpOIlecca, a He Kak COCTOsIHUA. B faHHOM cTaThe npejicTaBieHa MeTOAMKaA OLleHKU
NPOCTPAHCTBEHHOI0 pa3BUTHs BO/IKCKHUX perMOHOB B Cpe/iHe- U JJ0JITOCPOYHOM peTPOCIeKTUBE C BbIsIBJIeHUEM He6/1aronpUsATHBIX
daxTopos. [IpoBesieHHOe UCCeJOBaHHe 6a3MPOBaOCh HA KOHTEHT-aHa/IM3e HAay4yHOH JIUTepaTyphl, CPAaBHUTENbHOM aHajlN3e
Pa3/IMYHbBIX NO/X0/I0B, OCBSAILIEHHBIX NPOCTPAHCTBEHHOMY Pa3BUTHUIO TePPUTOPHUH, aHa/IN3€e COBOKYNHOCTH CTAaTUCTHYECKUX
NoKasaTeJield rpynibl POCCUNCKUX PETHOHOB, XapaKTePU3YIOIHUX UX COCTOsIHUE. Pe3y/IbTaTOM NpOBe/IeHHOI'0 aHa/IM3a SIBJIsSeTCs
npeJJs10XKeHHbIN TOAX0/ K OLleHKe IPOCTPAaHCTBEHHOI'0 Pa3BUTHSA PerMoHa Kak Mpoliecca, olleHKa IPOCTPaHCTBEHHOT0 Pa3BUTUSA
TpUHAAUATH BOJKCKMX pervoHoB U omnpejieseHrWe GaKTOPOB, HeraTUBHO OTPA3UBIUMUXCS Ha MPOCTPAHCTBEHHOM Pa3BUTHHU
BBIOPaHHBIX CYO'beKTOB PO.

KnwueBsble c/10Ba
[IpocTpaHCcTBO peruoHa, pa3BuTHe, TeppuTopus, Bosra, JuHaMuKa NpOCTPaHCTBEHHOTO Pa3BUTHS.
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Abstract

The most common approaches to assessing the development of regions include socio-economic, investment and resource analysis.
Less attention is paid to assessing the spatial structure and spatial organization of territories. The study of existing approaches
to the analysis of the regions’ spatial development has shown that they focus on determining the level of the spatial structure
(organization) development, rather than identifying the factors influencing the development of the region’s space. This fact
determined the goal to develop an approach for assessing spatial development as a process, and not as a state. This paper presents
a methodology for assessing the spatial development of the Volga regions in the medium and long term with the identification of
adverse factors. The study was based on a content analysis of scientific literature, a comparative analysis of various approaches
devoted to the spatial development of territories, an analysis of a set of statistical indicators of Russian regions that characterize their
state. The result of the analysis is the proposed approach to assessing the spatial development of the region as a process, assessing
the spatial development of thirteen Volga regions and identifying the factors that negatively affected the spatial development of
the selected subjects of the Russian Federation.
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Introduction

Traditionally, socio-economic analysis of territories of various levels (municipal, regional,
national) uses an assessment of trends in changes of various indicators characterizing social and economic
processes in a society. The results of such an analysis form the basis for the development strategies of these
territories. The analysis conclusions are reflected in regional policy documents, often without taking into
account indicators characterizing related areas of activity.

Despite the fact that such scientific areas as regional economics and management, spatial
economics have been developing for more than half a century, spatial economics instruments of analysis
have not yet been either formed or finally formulated. An analysis of Russian and foreign researchers’
papers allows us to conclude that at present there is no methodology for assessing a region (territory)
spatial development as a process, not as a result.

Russian scientist A.G. Granberg formulated three groups of parameters for assessing the quality
of the regional economic space: density, location, connectivity [['pan6epr 2006]. These parameters formed
the basis of many approaches to the analysis of the region’s economic space, of the spatial structure
assessment, spatial organization or spatial development. The researchers in their own way fill each
Granberg’s group of parameters with indicators and coefficients for a comparative analysis of regions
(territories).

A.A. Mirokhina proposed indicators of spatial development to assess the economic space of
the region: centralization, narrowing, discontinuity (fragmentation) and openness (contact)
[Mupoxuna 2018]. There are indicators of infrastructure, results of business entities activities, sold goods
and services results, settlements’ population, etc. At the same time, the researcher assesses and classifies
regions based on their spatial organization (maximally spatially organized, highly spatially organized,
spatially stable, spatially unstable, spatially unorganized). The characteristics of typological groups are
based on the profitability of production, the remoteness of sales markets from production, the development
of transportinfrastructure and the level of socio-economic development. In our opinion, such an approach is
notrelated to the assessment of spatial development, but allows analyzing the level of spatial organization of
the territory at a specific time, while the dynamics of changes is not reflected — for example, it is impossible
to determine if a region of the type “spatially stable” has moved from the category “spatially unstable”
(positive dynamics) or from “highly spatially organized” (negative dynamics).

A.V. Suvorova analyzes the spatial development of the territory (region, municipality) based on
an assessment of indicators characterizing the object placement in the economic space of the territory
[CyBopoBa 2020]. There are four groups: saturation of space (population density, volume of output per
unit area, etc.), the degree of uniformity of object distribution in space (the Gini coefficient for determining
the degree of differentiation in the development of spatial elements), the polarization of space
(the coefficient and index of agglomeration, the coefficient of development of the agglomeration population,
the rate of the agglomeration development) and the connectivity of spatial components of space
(spatial autocorrelation coefficients — how similar the values of the considered indicator located objects
are). It is worth noting, like A.A. Mirokhina, Suvorova’s approach allows analyzing the spatial organization
(spatial structure) of the territory, not a spatial development. The selected indicators do not show what
trends take place in the space of the region (municipal unit, country).

The researchers A.G. Shelomentsev, A.V. Ukhanova, E.V. Smirennikova and L.V. Voronina formed
an approach to the spatial development analysis of regions using mainly indicators of socio-economic
development, adding three groups: economic development (GRP per 1 km? of territory), transport
development (density of public railways, density of public roads with hard surface) and population of

the territory (population density) [lllenomenneB u ap. 2018]. The socio-economic development of
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the territory involves an assessment within the framework of the sustainable development concept and
includes indicators of social, economic and environmental development. But, as with previous approaches,
the researchers assess the spatial development of the region at a specific time, without taking into account
the state of the territory’s space in the previous period and the territory’s changes.

Yu. Danilov’s approach is proposed not for assessing the spatial development of a territory
(region, state) but for forecasting and planning spatial development!. At the proposed five blocks of
indicators, four blocks belong to the category of socio-economic development, and only one contains a
spatial component, based on a comparative analysis of territories — indicators of territorial differentiation
(labor productivity, poverty level, income level, cultural components, etc.), indices of regional depression,
the share of prosperous (“advanced”) regions.

Some Russian and foreign researchers propose to assess the spatial development of particular
type regions, or certain characteristics of both spatial development and the territories. N.T. Avramchikova
and M.N. Chuvashova suggest to assess the quality of the economic space of a resource-oriented region
[ABpamumkoBa, UyBamoBa 2015]. Their method includes 3 groups of indicators: agglomeration and
distribution density of resources (indicators of natural resource potential, urbanization and economic
density of the population, economic density of enterprises, density of communication routes, density of
GRP, budget potential), backbone, connectivity and location (indicators of the development of transport
and information infrastructure, the uniformity of the population distribution (variation) in the region,
the uniformity of enterprises and industries distribution (variation) in the region) and the technological
state of the economic sectors (indicators of the presence of industries of high technological modes,
the transformation of the technological state of the economy, scientific and innovative and investment
potential, indicators of innovation transfer and dissemination of innovations, indicators of strategic and
legislative initiatives) [ABpamuukoBa 2012; ABpamuukoBa u fp. 2020]. In our opinion, these indicators are
applicable to assessing the space of not only resource-oriented regions, but also of any territories due to
the lack of a narrow linkage of indicators and economic space to natural resources (their presence or
absence) and taking into account the presence of various types of resources in the region.

M.M. Chernyshov’s approach assesses the investment component of the spatial development
effectiveness [UepHsbimoB 2021]. The author singled out 4 spatial levels and grouped investments in
various objects (indicators) depending on the type of space: geographical, economic, social, information,
innovation and technological. In our opinion, the integral assessment of the territory development reflects
the contribution of investments to socio-economic development, but does not allow analyzing the spatial
development of the regions.

Foreign researchers assess not the spatial development of territories, but the influence of various
factors on spatial planning or spatial structure. Moreover, the papers are mainly aimed at studying the spatial
system of metropolises (agglomerations) or rural areas, but not regions or states as a whole. H. Dadashpoor
and N. Malekzadeh analyze the driving factors that shape the spatial structure of metropolises: inner
core growth constraints, disadvantages, cultural evolution and development, land use, local and regional
planning system, affordable housing policy, planners and decision makers, administrative fragmentation
and integration, government regulation, pressure from interest groups, proximity to natural resources,
savings and de-savings on agglomeration, proximity to transport facilities and to the main city (capital),

administrative restructuring [Dadashpoor, Malekzadeh 2020]. Their paper only gives the dependence

! NanusoB 10.A. lloka3aTe/ M MPOCTPAaHCTBEHHOr'0 Pa3BUTHS, IpUMeHsieMble B paMKax « HoBoit akoHOMHYecKoit reorpadun», U
BO3MOXKHOCTb X UCIOJIb30BAaHUA B CTPATErM4eCKOM IJIAHUPOBAHUHU NPOCTPAaHCTBEHHOTO pa3BUTHs Poccuiickoit Penepauuu //
JxoHomuyeckuil ¢axyabTeT MIY [Electronic source]. URL: https://www.econ.msu.ru/sys/raw.php?o=30411&p=attachment
(accessed: 20.05.2023).
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degree of the spatial structure on the actions of one or another factor, but does not assess changes in
the spatial structure (positive or negative) under the influence of driving factors, both in aggregate and
separately.

S. Tasnim, F. Mahbub, G. Biswas and D.M. Enamul Haque analyze changes in the environment
of urban areas based on the use of several spatial indices: ISA (share of the impervious area within an
urban area), VF (the percentage or fraction of vegetation or green coverage within an area), BAR (biotope
area ratio — the amount of ecologically effective surface area compared to the total area) and NAUCI
(normalized urban area composite index — the presence of vegetation, water bodies, and the built
environment) [Tasnim et al. 2022]. The methodology makes it possible to assess only a part of the spatial
characteristics of a certain territory (four large cities of Bangladesh were analyzed in this study) and trace
their change over time, but does not give a complete description of the changes that have occurred in space
and does not allow making a conclusion about spatial development or spatial degradation.

An analysis of the foreign researchers’ papers shows the absence of the spatial development
assessment of territories (rural or urban territories, regions, states), but only the use of spatial
characteristics, elements or data for analysis in other areas, including within the framework of the concept
of sustainable development.

In previous papers the authors researched individual characteristics (components) of the region
(territory) space, or the spatial structure at a specific time. The presented approaches to assessment
allow taking into account changes in the state of space or spatial structure in the past, but do not reflect
the trends that occur in space (spatial structure) — development, stagnation or degradation. We suggest
to use indicators in their dynamics for assessing the spatial development of a territory. The indicators we
suggest partially coincide with the indicators presented above in the Russian researchers’ methods.

Some researchers conduct a comparative analysis of the spatial development of regions, which, in
our opinion, does not allow assessing the processes of spatial development, but only conditionally analyze
the degree of development of the region’s space. Such convention arises as a result of different natural
and climatic conditions, the presence and diversity of the resource base, the development of territories,
etc., therefore it is more expedient to assess the processes of changing the regional space and conduct

a comparative analysis of exactly how the space is changing (both economic and geographical).

Spatial changes’ factors of Volga regions

An analysis of the approaches to assessing the territory space (spatial structure, spatial
organization, spatial development, etc.) showed that researchers apply the system suggested by
A.G. Granberg to grouping the indicators — density, placement, and connectivity. We will also use such
an approach to grouping indicators, but we will single out two groups — intensity and connectivity.

The groups include different indicators and are presented in the Table 1.

Table 1. Groups of indicators for assessing the spatial development of the territory?

Space intensity indicators Connectedness of space elements’ indicators
population density population
proportion of the urban population area of region (territory)
railroad density number of employees
paved road density length of inland waterways
index of physical volume of investments in fixed assets
investment in fixed assets per capita

2 Compiled by the authors.

109

dakysnbTeT rocyzapcTBeHHoro ynpasaeHust MI'Y umenu M.B.JlomonocoBa, 2023
© JI.C. JleonTneBa, K.10. [IpockypHoBa, 2023



T'ocydapcmeeHHoe ynpaeieHue. 31eKmpoHHbI 6€CIMHUK
Buinyck Ne 99. Agaycm 2023 2.

average growth rate of the GRP physical volume index (interval — 5 years)

average growth rate of the GRP physical volume index per capita
(interval — 5 years)

transportation of goods by road transport organizations of all types of
activities

dispatch of goods by public rail transport

The Russian Federation subjects located on the Volga River — Tver, Yaroslavl, Kostroma, Ivanovo,
Nizhny Novgorod, Ulyanovsk, Samara, Saratov, Volgograd, Astrakhan Regions and the Republics of
Mari El, Tatarstan, Chuvash were chosen as objects of spatial development study. The Moscow Region
as well as the Republic of Kalmykia through which the Volga River flows are not presented because of
a small section of the river flowing through these regions. It makes possible not to attribute the Volga as
an important element of the spatial structure that has a significant impact on the development of these two
subjects’ territory. Location of 13 selected regions on the Volga River characterizes the presence of the main
water transport artery (including the navigable part), which was historically used not only for trade and
agricultural activities, but also in the 20th century became an important resource for providing electricity
to both business entities and households in the European part of the country (implementation of GOELRO
plan), and later as a tourist and recreational facility. The Volga River is an important component of spatial
development and a connecting element of the selected regions.

Since this study analyzes the spatial development of regions (cities, municipalities,
macro-regions, countries, etc.) as a process, the selected indicators are considered in their dynamic
change. The study of spatial development is based on an analysis of the growth rates of these indicators in
a long-term retrospective (15 and 30 years).

To exclude inflationary processes from the assessment of spatial development, the change in
the gross regional product (GRP), which reflects the economic processes in the territory, the values of
the growth rates of the index of physical volume both in general and per capita were used. There is no
similar indicator for investment in fixed capital in the Russian statistical database, so the calculations will
be made in two versions — with these indicators (investment in fixed capital and investment in fixed capital
per capita) and without them. In the case of indicators related to the transportation of goods, only two
indicators are used because the most common modes of transport (transportation of goods) are road and
rail transport. Despite the fact that the analyzed macro-region is united by a water artery — the Volga
River, the transportation of goods by inland waterways in the Russian Federation accounts for less than 1%
of the total volume of cargo turnover?. The non-proliferation of cargo transportation by air in Russia and
the concentration of this type of transport only in the largest subjects of the Russian Federation (in terms
of population, volume of economic and industrial activity, distance from the main railways and highways)
also does not allow including this indicator in the calculation. The system of indicators does not include
the volume of resources transfer through pipeline transport due to the fact that the network of oil and
gas pipelines is located not only in the regions where production is carried out, but also passes through
the territories located between the place of production and consumers.

Moreover, the limited statistical data on regions and municipalities necessitates the formation of
an assessment model applicable to territories of different levels — municipal, regional, national — using
a group of indicators that allow comparing the results of the analysis both at the same level (horizontally)

and between levels (vertically).

8 0630p oTpacsu rpysonepeBo3ok B Poccun, 2020 roz // Ernst and Young [Electronic source]. URL: https://assets.ey.com/content/
dam/ey-sites/ey-com/ru ru/topics/automotive-and-transportation/ey-russia-transportation-services-2020.pdf?download
(accessed: 20.05.2023).
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The spatial development analysis is based on the assessment of the chain growth rates of
the selected indicators, while within the selected retrospective periods of 15 and 30 years, the step for
assessing the growth rates of the indicators is defined as 5 years (Formula 1):

Rgchain = yTi (1}
-1

Here Rgchain is the growth rate of the indicator, y, — the value of the indicator in i period, y,, —
the value of the indicator in the period preceding i.

The spatial development assess of the territory is based on the average growth rate of each selected
indicator (Formula 2):

R, = "VIIRgehain: (@)

Here R, isan average growth rate of the indicator of spatial development; Rgchaini — the value
of the growth rate of the spatial development indicator in the i period.

The cumulative average growth rate of all indicators of spatial development, which underlies
the spatial development analysis, is calculated using Formula 3:

Rg.a = "VIIRs, ()

Here Rew is an average growth rate of all indicators of spatial development; Ry, — the value of
the average growth rate of the i-indicator of spatial development.

Because of the significant devaluation of the national currency and high inflation rates in the 1990s
in Russia, the average growth rate calculation of the spatial development indicators of regions was carried
outin 2 ways. In the second case, indicators of the index of the physical volume of investment in fixed capital
and investment in fixed capital per capita were excluded. Taking into account the fact that the calculation
period covers 30 years (1990-2020), during which there were economic crises that had a negative
impact on the spatial development of territories and it was an external factor that does not depend on
the decision-making by regional governments, we introduce into the analysis an admissible deviation limit
of 1%, which characterizes the absence of spatial changes in the considered time period.

Table 2 presents the calculation data for the average growth rate of selected indicators
characterizing the spatial development of regions in 1990-2020. The highest rates of spatial development
in that period are observed in the Republic of Tatarstan, the Astrakhan Region and the Republic of Mari El
(average growth rate of 1.09, 1.07 and 1.05, respectively), while the Republic of Tatarstan demonstrates
a positive value of the average growth rate of spatial development indicators even without taking into
account the investment volume data (1.004). The worst value of spatial development indicators is in
the Ivanovo Region — 1.0069 cumulative average growth rate and 0.91 average growth rate of indicators
excluding invest indicators. It should be noted that a significant decrease in the transportation of goods
by road and rail is the main factor that negatively affected the average growth rate of all indicators and
the spatial development of the Ivanovo Region. In general, the volumes of transportation by road and rail
for all the regions had a negative trend in the period 1990-2020. Only the indicator of freight dispatch by

rail in the Astrakhan Region in 2020 exceeded the values of the base year of 1990, in the other regions
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this indicator and the transportation of goods by road in 2020 are significantly less than in 1990, despite

the development of the logistics network, recovery industry and trade.

Table 2. Average growth rate of spatial development indicators of regions in 1990-2020*

Ra. Rg.a
Regions for 14 indicators for 12 indicators (without the index of the physical volume of
investment in fixed capital and investment in fixed capital
per capita)
Tver Region 1.0188 0.941812
Yaroslavl Region 1.0453 0.96963
Kostroma Region 1.0204 0.946138
Ivanovo Region 1.0069 0.916493
Nizhny Novgorod Region 1.0496 0.957547
Mari El Republic 1.0562 0.972781
Chuvash Republic 1.0276 0.952538
Republic of Tatarstan 1.0908 1.00452
Ulyanovsk Region 1.0318 0.943576
Samara Region 1.0469 0.971433
Saratov Region 1.0335 0.94501
Volgograd Region 1.0364 0.954014
Astrakhan Region 1.0742 0.980536

If we analyze the data for the medium-term period of 2005-2020 (Table 3), the Republic of
Tatarstan (1.124), the Republic of Mari El (1.109) and the Nizhny Novgorod Region (1.106) remain among
theleaders in the growth of spatial developmentindicators. The Chuvash Republic (1.062), Kostroma Region
(1.068) and Saratov Region (1.077) have the lowest growth rates for the totality of 14 indicators. It should
be noted that the exclusion from the calculations of the average growth rate of the investments volume
changes the leaders and those lagging behind in the spatial development of their territories. The Republic
of Tatarstan continues to maintain leadership in terms of the average growth rate of 12 indicators
(1.056), followed by Samara (1.027), Tver (1.024) and Astrakhan Regions (1.023). The lack of growth is
observed in the Ivanovo Region (0.988), the Chuvash Republic (0.993) and the Ulyanovsk Region (0.992).
A negative impact on the average growth rate for the entire group of indicators was exerted by a change in
the population (decrease in number), a decrease in population density, a decrease in the number of
employees and the volume of road transport.

Table 3. Average growth rate of all indicators of spatial development of regions
in 2005-2020°

o Rew
. Rgsd
Regions for 12 indicators (without the index of the physical
for 14 indicators volume of investment in fixed capital and investment in
fixed capital per capita)
Tver Region 1.0844 1.024273
Yaroslavl Region 1.0800 1.010043
Kostroma Region 1.0680 1.019542
Ivanovo Region 1.0839 0.988166

* Compiled by the authors using Od¢unuanbiasi cratuctuka // Poccrtat [dsnextponHbid pecypc]. URL: https://rosstat.gov.ru/
. (accessed: 20.05.2023).

S Compiled by the authors using OdunuanbHas cratucTuka // Poccrat [sekTponHblit pecypc]. URL: https://rosstat.gov.ru/

folder/10705. (accessed: 20.05.2023).
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Nizhny Novgorod Region 1.1065 1.009394
Mari El Republic 1.1097 1.016935
Chuvash Republic 1.0628 0.99323
Republic of Tatarstan 1.1249 1.056089
Ulyanovsk Region 1.0855 0.992949
Samara Region 1.0983 1.027556
Saratov Region 1.0772 1.000975
Volgograd Region 1.0942 1.009663
Astrakhan Region 1.0833 1.023246
Conclusion

Thus, regional authorities can use the suggested approach to identify factors that negatively affect
spatial development, hinder it and prevent more complete use of the region’s space for pursuing a policy
of spatial development of territories. The trend of population decline is observed both at the national level
and at the level of the regions represented.

If implementing state policy aimed at increasing the birth rate, it is necessary to differentiate
it across the territories of regions with a significant reduction in the population. With a differentiated
approach, it is suggested to use additional measures that involve the creation of attractive living conditions
for the working-age population, which will not only increase the level of employment, but also increase
the birth rate (policy to attract women of childbearing age to the regions). Another factor that negatively
affects the assessment of the spatial development level of regions is the state of the system of goods’
transportation by road and rail. The revealed trend characterizes its negative impact on the development
of production and trade and on interregional exchanges. In this case, the creation of logistics centers and
transport hubs, for example the redirection of cargo flows from one mode of transport to another, will

contribute to an increase in freight traffic.
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