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Abstract

Purpose:is to substantiate promising strategies for sustainable development of human capital in the current conditions of the demographic
crisis on the basis of scientific generalization of key social and spatial aspects of the formation, use and accumulation of human capital.

Methods: the application of expert-rating methods based on the Lorentz curve and the Gini index to determine the reasons for the
disparities in personal income is done in addition to the use of conventional and specific approaches.

Results: the research examines the existing situation of human capital and defines strategic means of promoting its growth. The
findings of the analysis of trends in human development parameters, which are one of the factors ensuring macroeconomic growth
and competitiveness in the South Federal Districts of Russia and should be based on various socio-spatial development strategies, are
presented. A self-sufficient socio-spatial-economic system and human capital, which provide competitive advantages, are the foundations
of sustainable economic development. The key factors influencing the state of human capital and the trends of its integral indicators show
low rates of socio-spatial development.

Conclusions and Relevance: the research findings revealed certain negative tendencies in human capital indicators, which point to the
necessity for rethinking and additional inventive adjustments to the system of social and spatial management. The work-out of mechanisms
for the regulation of imbalances in its development, reversing trends in the narrowing of the labour market, developing socio-spatial
programs for institutional support and regulation of labour migration, and spatial human development are among the strategies for
human capital that are proposed as the top priorities.

Keywords: stratagem, human potential, human development index, socio-spatial development, comparative asymmetry, labour
migration, demographic factors
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AHHOTauuA

Llenb cTaTbn cOCTOUT B 060CHOBaHUM nepcneKkTUBHbIX CTpaTerni yCTOVIHI/IBOFO Pa3BUTNA YenoBeYeCKoro Kanutana B CQIOXKUBLUUXCA YyCNO-
BUAX ,qemorpad)mquKoro Kpn3nca Ha OCHOBE Hay4yHOro 06006LLEHNA KNOYEBDBIX COLMANbHBIX U NPOCTPAaHCTBEHHDbIX aCNeKTOB ¢OpMVIpO-
BaHMA, NCNOJSIb30BaHNA N HaKOMJIeEHNA YenoBeYyeCkoro Kanmtana.

MeToppl. Hapsaay ¢ TpaguumMOHHBIMK 1 CNeumMpUUecKMMn METOAAMUN Hay4YHOrO MOWCKa, B paboTe MpYMeHEHbI METOAbI SKCNepTHO-peil-
TUHTOBOW OLIEHKW, OCHOBaHHble Ha KpuBol JlopeHua 1 nHaekce [pKnHu, Ana onpepeneHna NpUYnH ANCNPONopLUnin B pacnpeaeneHnm
NNYHBIX AOXOM0B 1 aCMMMETPUYHOCTY TEHEHLUIA Pa3BUTUA YeNIOBEYeCKOro KanuTtana. T MeToAbl JOMOMHAIOT TPaANLIMOHHbIE pacyeT-
Ho-rpaduyeckme npriembl.

Pe3yanaTb| paGOTbI. B ncanenoBaHMmM N3yvyaeTca COCToOAHME BOCNPOU3BOACTBA M HAKOMIEHNA YeToBEeYECKOro Kanntana, a Takxe onpe-
AENATCA NepCneKTUBHbIE CTpaTernyeckmne nytm obecneyeHuns ero pa3BuTUA. npe,qCTaBﬂeHbl pe3ynbTaTbl aHal3a TPEHAOB nokasarenem
yenoBeyeckoro passuTnA. 310 OAVH n3 d)aKTOpOB obecneyeHus MaKpPO3KOHOMMNYECKOro pocTta n KOHKypeHTOCI’IOCOGHOCTVI permnoHoB
lOxHoro ¢e,qepaanor0 OKpyra Poccun. I'Ipouecc [OJI)KEH OCHOBbIBATbCA Ha Pas3finyHbIX CTpaTernAax counasibHO-NPoOCTPaHCTBEHHOIO
pPasBuTuA. basncom yCTOIZLII/IBOFO SKOHOMUMYECKOro pa3sBnTuA permoHoB IO®O snsawoTca CcaMmoAoCTaTO4YHasA coumnanibHO-3KOHOMMNYeCKana
NPOCTPaHCTBEHHAA CUCTEMa N yenoBeYecknii KanuTan, KOTOprVI obecneuymBaeT KOHKYpPEHTHbIe npenmMyLlecTsa. O,U.HaKO Knio4yesble d)aK-
TOpPbI, BNMAKLWKME Ha COCTOAHME YeNNoBEeYECKOro KanuTtasia N TpeHAbl ero passnutnA, AEMOHCTPUPYIOT HU3KKE TeMMNbl COUMaNbHO-MPOCTPaH-
CTBEHHOrO pa3BuUTUA.

BbiBopAbl. B pe3ynbTate nccnejoBaHyA onpeaeneHbl oTpuLaTeNbHble TPeHAbl HEKOTOPbIX MOKa3aTenel Pa3BuUTUA YeNoBeYecKoro Kanurana,
KoTOpble CBUAETENbCTBYIOT O HEOOXOAMMOCTI NEePEOCMbICTIEHNA U AarbHEWLLEro MHHOBALIMOHHOMO N3MEHEHUA CUCTEMbI COLMANIbHOTO 1
MPOCTPAHCTBEHHOTO yrnpaBneHus B cTpaHe. MpefsioxeHbl NPYOPUTETHbIE MYTW YCTONYMBOIO Pa3BUTUA YeIOBEYECKOro KanuTana, B yacT-
HoCTUW, OPMUPOBaHME MeXaHN3Ma FOCYapCTBEHHOTO PeryaMpoBaHna JUCNPOMNOPLIMIA ero pasBUTUSA; MPeofoNeHNe TeHAEHLUI CyXeHNA
pblHKa Tpyaa; OpPMUPOBaHIE COLMaNbHO-MPOCTPAHCTBEHHbIX MPOrPamMM HanaXX1BaHWA MHCTUTYLIMOHaNbHOW NOAAEPXKKY 1 perynnpoBa-
HWA BHELLHEN TPYAOBON MUIPaLMK 1 MPOCTPaHCTBEHHOIO YeNoBEYECKOro PasBUTUA U [ip., KOTOPble, Ha Hall B3MNAA, BXOAAT B UMACIO BaX-
HelMLWMNX KOMMOHEHTOB CTpaTeruii pasBrUTUA YeNoBEYECKOro KanuTasna permoHa.

KnioueBble cnoBa: cTpatarema, YefnoBeyeckuin MoTEHLMAN, MHAEKC YeNoBeYeCcKoro passBuTIs, COLManbHO-NPOCTPAHCTBEHHOE Pas3BUTHE,
CpaBHUTENIbHAA ACUMMETPUS, TPYAOBbIE MUTPaLMK, Aemorpaduyeckme Gaktopbl

KOHd)HVIKT NHTEepecoB. ABTOpr 3aABNAT 06 OTCYTCTBUN KOHd)J'II/IKTa NHTEpPECOB.

Lnsa yntuposanua: Mabuana X., Jlunckud [. B., Macnud E. A., batipakoga Y. B., Pomaiok E. B. CoumnanbHO-NpOCTPaHCTBEHHbIE CTpaTarembl
pa3BMTUA YenoBeyeckoro Kanutana B KOxHom defepanbHom okpyre Poccum // MUP (MogepHu3aums. UHHoBauwmu. Passutne). 2023. T. 14.
Ne 2. C.294-315

EDN: https://elibrary.ru/mpdoah. https://doi.org/10.18184/2079-4665.2023.14.2.294-315
© Ma6bwuana X., Nluncknia [. B., Macnuu E. A., baipakoBa W. B., Pomaniok E. B, 2023

Introduction and approaches to assessing human capital, its
contribution to socioeconomic growth, socio-spatial
development, and its management at the meso-level
have not been thoroughly researched and are being
developed in response to modern realities. Trends
in all qualitative and quantitative indices of human
capital have an impact on Russian socio-spatial and

Human capitalhasbecome one ofthekeydeterminants
of the potential to reach the required volumes of
the gross regional product under the prevailing
socio-spatial conditions. However, the concept of
"human capital” is relatively new in economic theory,
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economic development. A persistent decline in the
demographic parameters of Russia as a whole and its
regions in particular characterizes these tendencies.

Under these conditions, there is a shift in the socio-
spatial paradigm of society: low-skilled labour
depreciates while entry barriers to the market for high-
skilled employees grow due to technical complexity,
and social stratification accelerates.

Human participation in social production amid the
demographic crisis, as well as the digitization of
economic processes, necessitate complicated tasks
in order to build an environment that delivers the
required quality of human capital. Human potential
development is a multi-vector strategy to address
human needs, develop life skills, and offer opportunities
for improvement, creativity and societal realization.

The subject of paying more attention to the factors of
socio-spatial development of human capital comes as
a result of regional divergence, local concentrations of
high-quality labour, distinct scientific and technological
potentials, internal migration limits. This is critical for
improving labour productivity, limiting internal migration,
and developing regional development strategies.

The issues of reducing the negative impact of
transformational processes on the formation and
use of human capital, as well as the search for
opportunities for its social and spatial development,
remain  extremely relevant while considering
the relationship between the level of regional
socioeconomic development and the degree of
differentiation, on the one hand, and the quality of
human capital, on the other hand.

The study is aimed at generalising the main social
and spatial aspects of the formation, use and
accumulation of human capital to substantiate
promising strategies for their use as the main factors
of its development at the meso-economic level. Given
the trends in economic digitalization, as well as the
change of methods to its development and human
capital development (HCD) connected with these
processes, many economists highlight the necessity to
increase the rate of real sector production.

Several scientific studies have formed the position
that the socio-spatial human capital development
is systematically implemented through the evolution
of digital tfransformation in various socio-economic,
functional-demographic, and differential-educational
processes, as well as other trends in the formation and
improvement of the labour market on an innovative
basis. Therefore, the directions for the social and
spatial development of human capital available in
the scientific literature need to be clarified.

In these settings, the scientific and practical
generalizations of socio-spatial elements of human

capital formation, functioning and accumulation are
very significant. In the context of this essay, we have
covered three important points:

« defined the essence of the stratagem as a socio-
historical, economic category that reflects a solid,
well-calculated sequence of activities aimed at
performing a certain task or reaching an implicit
goal, while considering the object's psychological
tendencies and other considerations [1];

« the essence of human capital is defined, as includes
not onlythe population's total knowledge, educational
and professional characteristics (total human capital)
but also spiritual, psychophysical and demographic
qualities, as well as human development capital
without improvement, which is unthinkable [2, 3];

* determining the necessary conditions for the
preparation and successful implementation of
stratagems: the ability to calculate moves and
anticipate their consequences; knowledge of
the economic, demographic and psychological
characteristics of those against whom the plan is
aimed; and the persistence of the plan's author in
stratagem implementation [4, 5].

The most important idea is to identify the main
drivers of human capital development in the modern
socio-economic space, taking into account digital
realities. The authors propose to use methodological
approaches to the study of systems of predictive
scenarios for the development of socio-spatial
human capital for the formation of effective,
functioning human capital, infroduce various forms
and mechanisms for its further regulation.

Literature Review

The socio-spatial features of HCD were considered
in the works studied by domestic and foreign
researchers such as A.L. Borshch and AR. Zharova
[2], A.L. Kekkonen, A.V. Simakova and |.S. Stepus [3],
V.V. Stofarandova, M-G.O. Omarov [6], as well as
many foreign researchers such as Y. Wang and Chao
Ni [7], Z. Fang, J. Zhu and R. Deng [8], S.G. Shulgin
and Yu.V. Zinkina [9] and other.

The proposed by many authors approach provides
a computational, mathematical and  empirical
apparatus to interpret current trends and indicators
of human capital development, making it possible
to substantiate strategies for sustainable human
development in modern conditions. A comprehensive
analysis of the factors influencing the trends in human
capital formation and use in the SFD is needed.

Human capital is extremely important in terms of the
strategic development of a country. At the same time,
it is considered from two analytical positions [10]:

« from a microeconomic point of view, human capital
is essential for increasing labour productivity
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through education, advanced training, and the
level of education of people of working age;

»from a macroeconomic point of view, human
capital is a key factor in ensuring the cumulative
impact of the labour factor in the regional
economy, contributing to technological innovation
and sustainable economic growth.

We can identify the key drivers of human capital
development, which are the driving force of
sustainable socio-spatial development, based on the
literature [2, 4]. Among them are socioeconomic and
political circumstances; labour market conditions;
higher and additional professional education and
training; employee motivation; employee health
and maintenance resources; social and financial
circumstances; social and  cultural  contexts;
psychological state, etc.

The strategic approaches to the development of
various spheres of the state aim to integrate Russia into
the Eurasian community. A human-centric approach
and a system to ensure high standards of living are
essential for achieving high human potential. This
vision is also based on global approaches to human
development, and human capital, which are regularly
researched and analyzed in human development
reports based on calculations of various parameters:
the human development index (HDI), the human
capital index, the index of social development, etc.

"Human capital” refers to the ability and efficiency
of people's activities in the production of consumer
goods, and it is widely recognized that these skills
can be acquired through the education system [8, 9].
Even though the scientific essence of human capital
is clear, the development of an integral indicator
of the socio-spatial development of human capital
becomes an important point [10].

In the context of the objectives of this work, an
important point is the study of theoretical and
practical aspects of the content and significance of
the socio-spatial HCD and the identification of the
main factors influencing the dynamics of its main
determinants. It is important to determine the content
and main provisions of the socio-spatial development
of labour resources to ensure their sustainability. The
emergence of the study on spatial development
problems is primarily related to an understanding of
limited resources and an awareness of the necessity
for their optimal utilization under existing conditions,
which are determined by specific areas, zones,
influencing variables, and geographical features.

L.M. Borshch explains that the scientific methodology
for determining and analyzing economic categories
involves referring to terminology already included
in the system of economic knowledge. The category
"spatial development” has unique features of the

fundamental categories "space” and "development”,
which presuppose the existence of an ordered
organization.  The integral category "spatial
development" is broad and vague in its scientific
interpretation due to its philosophical, mathematical,
physical, humanitarian, and other approaches to its
essence [2].

"G. Leybnits came closest to a static understanding
of space, concluding that space cannot exist outside
matter and material processes” [3]. "According to |.
Kant, space is not an empirical category that can be
derived from external experience. The understanding
of space is a representation that underlies all
contemplations” [6].

The broadest definition of the category "space”
was developed by LM. Borshch, who separately
investigated its interpretation from the following
five standpoints (approaches): the philosophical-
physical approach, the mathematical approach,
the geographical approach, the socio-humanitarian
approach, and the philosophical-epistemological
viewpoint [2].

"Explaining the meaning of the category "space”,
the most clearly defined definition is given by Al
Kekkonen, A.V. Simakova, and LS. Stepus, who
interpret space as "...a set that consists of elements
of any nature, in which their limiting relations are
determined in one way or another” [3].

Turningtotheinterpretation of theterm "development”,
we note that, in accordance with generally accepted
approaches, it denotes a qualitative change of
obijects, that is characterized by a purposeful and
irreversible nature and as a result of which conditions
are created for further self-movement [6].

The theoretical and methodological analysis of the
indicators of human capital in Russia as a whole and
the Southern Federal District (SFD), in particular,
proves their sufficiently high level; at the same
time, the efficiency of their use is low, and labour
productivity does not allow for the necessary socio-
spatial and economic development of the country
and its regions [11].

Approaches that determine the socio-spatial HCD,
which is key to ensuring sustainable development,
remain ineffective. Insufficient investments in
education, health, and social protection have resulted
in a lack of human resources. Another problem is
regional peculiarities, which are manifestations of
social, spatial, economic, and other regional factors
that directly impact the trends of human capital.

Methodological approaches should be used to
understand the state of human capital and its
components at the socio-spatial level, in addition
to traditional methods and scientific research. One
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such approach is the concept of system-oriented
human development, for whose implementation
it is necessary to use the components that are the
foundation for ensuring an appropriate level of
human capital [12].

The calculation of the regional HDI index includes 33
indicators combined into 6 blocks, respectively, for the
main aspects of socio-spatial human development:
population  reproduction; territorial-spatial  and
social status; comfortable life; welfare; decent work;
education, etc. [2, 13, 14].

Systemic impact strategies on all institutions of human
capital investment are required to provide labour
law guarantees, assure the effectiveness of tools for
their protection, and motivate participants in labour
relations to seek out corridors of social cooperation.
This work compares the structure of socio-spatial
parameters in the SFD using the GRP index and
Gini and Lawrence indices, taking into account
methodological difficulties in determining them in the
dynamic structure.

Materials and methods

The methodological foundations of this study are
based on tracking the current state of human capital
development and determining the socio-spatial
strategic ways of its development. Then the traditional
methods and specific scientific search techniques
based on the generalization of scientific literature
published and indexed in domestic and international
scientific and metric databases of the RSCI, Google
Academy, Research Gate, Scopus, Web of Science,
etc., were applied.

The disclosure of the theoretical and logical essence
of human capital was based on the generalization of
R. Solow's model of economic growth (an increase
in the level of education, quadlifications, and health
of an employee can increase the efficiency of a
unit of simple labour), understanding the HCD at
the heart of the process of direct impact on it due
to the growth rate of labour productivity, and the
introduction of innovative assessment and justification
of the need to establish the actual pace of the global
competitiveness index and the integral index of
human capital development, etc.

To display the study findings and key conclusions,
computational and graphical approaches (system-
comparative analysis, expert-rating assessment of the
asymmetry of the trend of the HCD, etc.) are used. The
use of these methods make possible to substantiate
the system of parameters for evaluating trends in
the development of human capital, to identify socio-
economic factors of the current state of human capital
development, to establish the causes of the disparity
of indicators of socio-spatial HCD, such as the

calculated HDI (x,,,,), potential life expectancy index

(x,,,), education level index (x,), index of personal
income (x,,), and etc. The basis for supporting the
gap in the value of regional personal income was a
comprehensive investigation of trends in the average
value of the comparative asymmetry of HCD, the
index of GRP per active part of the population [15].

The state of the socio-spatial HCD was revealed by
caleulating the Gini coefficient [7] and presenting its
trend using the Lorentz curve, which was the basis
for forming a model of the algorithm for the socio-
spatial HCD using a system-oriented approach.
Thus, various qualitative and quantitative indicators
of the measurement of human capital and general
human development trends have been proposed in
the empirical literature, such as literacy rates, school
enrollment rates, years of study, and test results [10, 16].

Although some indicators that measure the
proportion of the population who have completed
primary, secondary, and higher education are
subjective parameters of well-being [6], they do, to
some extent, reflect the desired level of education and
qualifications of the labour potential in the country
and its regions.

Results

Human capital is an important aspect in the
development of regional socio-spatial systems since it
activates other productive forces. The study of human
capital's spatial distribution helps us to analyze the
current and prospects of regional socioeconomic
growth. This necessitates justifying the human capital
development strategy in today's demographically
risky environment.

Human capital development is a process that occurs
as a result of economic agents' investments in the
formation of a stock of knowledge, skills, experience,
health, and also intellectual and physical abilities to
work that can or are used for economic purposes to
obtain or increase the income of society, enterprise or
employee [17].

Stratagems are sequences of actions aimed at
solving a task or achieving an implicit goal, taking into
account the psychological inclinations of the object
and other factors. Our position completely coincides
with the point of view of many researchers of spatial
problems [1, 17, 18], who claim that stratagems are
an ordered collection of tactical and demographic-
psychological techniques used by rulers and military
leaders in specific cases.

The generalization of theoretical characteristics of
the category of socio-spatial development of human
capital in the literature allowed for the identification
of numerous approaches to its interpretation, but
its purpose has not been sufficiently specified. As a
result, it is prudent to prioritize human capital as the
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primary factor in the economic development. At the
same time, it should be noted that many academics
study the idea of socio-spatial development, primarily
in a ferritorial context; hence, socio-spatial HCD
is regarded as the physical positioning of human
potential in a specific territory [6, 19].

The dynamic feature of the category "The spatial
development of human capital” suggests that at its

different stages, different sets and combinations
of these factors that determine the characteristics
of socio-spatial development are important. It is
worth emphasizing that if the socio-spatial HCD
is polarized, then the spectrum of human resource
concentration is necessarily allocated as the center
of the poles of socio-economic development [11].
In practice, the socio-spatial HD consists of the
provisions depicted in Figure 1.

Agricultural
production

—| Agricultural and agrarian activities |

Gardening and berry growing

Type

— Forest planting
— Water obiects

] Infrastructure

of economic

e Industrial
activity

production

Objects located nearby

— Availability of labour resources
—I Organization of private business |

Service sector
— Self-employment

Maintaining a personal
peasant

Regulatory and legal

L Dowmshifting and ecological
seltlement

_— Legislative framework

Order of local self-government

conditions

Factors affecting the socio-spatial HCDI

Local traditions

bodies

— Martial law regime

—| Exclusion zone and nature reserves |

— Communication networks

nd customs

The mood of local

Territorics near the sites of hydroelectric power
plants, thermal power planis, border territories, ete.

| Ability to engage in dialogue with the public |

residents

l Temporarily occupied termitorics I

Ecology

Compiled by the authors based on [11].

II Multiplicity of requirements |

Fig. 1. The factors impacting the socio-spatial development of human capital

CocmasneHo asmopamu Ha ocHose [11].

Puc. 1. cDOKTOpr, BAMSAIOWME HQ COLUMANBHO-NPOCTPAHCTBEHHOE PA3BUTHUE YeslOBEeYeCKOoro kanmrana

The development of conditions for socio-spatial HCD
benefits territorial formations as well as sectoral
production and non-production organizations in
these territories. The creation of many theoretical
provisions for the development of the concept

of socio-spatial HCD can address, in addition to
scientific, certain practical, and socio-economic
difficulties, since spatial development of human
potential can accomplish numerous positive trends:
the rationally planned provision of economic entities
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with the necessary labour potential to meet the needs
of territorial entities and territorial communities;
ensuring the organization's effective staffing; creating
a labour infrastructure for the protection of cultural
heritage and the environment, etc.

0,500

0,800

X 700 0,708
ogre | 0687 | 0699 | QLI

0,700

1, i3

N, (0

200 2001 2012 2013 2004

Compiled by the authors based on [11].

HIM
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20 5

Socio-spatial aspects of human development in
Russia and its regions are still behind the necessary
trajectory, which should have been achieved if target
indicators had been achieved during the study period
(Figure 2).
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0774

0,733
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Fig. 2. The state of the Human Development Index in the Russian Southern Federal District

CocmasneHo asmopamu Ha ocHose [11].

Puc. 2. CocrosHue uHpekca yenoseveckoro pasentus B KOxHom beaepanbHom okpyre Poccum

The data in Figure 2 shows that the HDI in the SFD
has risen relatively, rising from a low of 0.679 in
2010 to a high of 0.852 in 2021, an increase of
0.173 or 25.5%. The innovation economy seeks to
eliminate the potential consequences of a downward
trend in human development by increasing labour
productivity, elevating knowledge and intellectual
abilities, strengthening education, activating capital
investments in human capital, and emphasizing the
importance of R&D expenditures [7, 14].

Considering different approaches to the structure of
human capital, we shall analyze and consider its main
components through various scientific approaches. It
would be noted that, like many indicators requiring
world comparison, the HDI, by date, is published
every 2 years after its placement in state statistical
collections.

8, 91

(1)

Formulas are used to calculate the HDI (x,, ) [

X —min,

Xupr = ————
max, — min,

where min_ and max_are the minimum and maximum
values of the indicator among all the countries
studied.

The HDI (x,,,) of a particular country or region

depends on the following three indicators:

Life Expectancy Index (x, )

LE — 20

e = 5570 @

Education Index (x,,

MY SI + EY SI
x&‘:f

(3)

where the index of average duration of training

Y

My sr=% and the index of the expected duration of

training x,.

The index of income of the population (x,,)

In(GNIpe) — In(100)
2

(4)

Xip =
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where GNI,. — is the value of GNI per capita
calculated by purchasing power parity.

The HDI is the average geometric parameter of all

the higher designated indicators (x,,, ):

Xypr = \XLgr " XEr* Xip (5)

The Resolution of the Cabinet of Ministers of
Russia "Some lIssues of Improving the System of
Monitoring and Evaluating the Effectiveness of the
Implementation of State Regional Policy” [8, 12]
identified indicators that are used in calculating the
regional HDI: a long and healthy life (average life
expectancy at birth, the total coefficient of population
growth (reduction), the mortality rate from intentional
self-harm), prosperity and decent working conditions
(the volume of expenditures of local budgets, the
ratio of the average wage to the minimum, the level
of employment of registered unemployed), education
(net coverage of preschool academic institutions
for children aged three to five years, the number of
graduates of higher educational institutions of I-IV
levels of accreditation) [18].

The indicators for calculating the integral indicator of
the HDI are presented in Table 1. Based on the main
approaches to the structure of human capital, we
shall consider the differences between the regions of
the SFD regarding the indicators of regional human
development, using the methodology of measuring
socio-spatial human development. It follows from
Table 1 that the Integral Assessment of Regional
Human Development in 2010-2021 ranged from
a minimum value of 0.706 (Crimea) to a maximum

value of 0.829 (Vologda Oblast).

Accordingly, up to six main components are
considered in determining the integral evaluation
of socio-spatial human development. The minimum
and maximum values by region are shown in
Table 1 and Figure 3, which reflect for comparison
the asymmetry of the socio-spatial HCD in some
districts such as Dagestan, Rostov Region, the
Kabardino-Balkarian Republic, the Karachayevo-
Circassian Republic, the Republic of Kalmykia,
etc., the main indicators of which are mainly in the
interval between the maximum and minimum values
of the HDI of the district.

Table 1
The human development indices in the regions of the Southern Federal District on average for 2010-2021
Tabnuua 1
Mupekcbl yenoeeuyeckoro passutus B permoHax lOxHoro depepansHeii okpyr, B cpegHem 3a 2010-2021 rr.
acS::dging REoe] the‘So'uthern av:z:l'g:r;or x x x x x
to the HDI Federal District 2010-2021 “ “ ! ! ”
4 Astrakhan region 0,843 0,536 0,768 0,907 0,772 0,813
12 Chechnya 0,783 0,479 0,815 0,858 0,652 0,77
7 Dagestan 0,818 0,513 0,871 0,858 0,678 0,797
9 Kabardino-Balkarian Republic 0,803 0,498 0,827 0,866 0,69 0,791
10 Karachay-Cherkess Republic 0,806 0,501 0,823 0,875 0,682 0,789
2 Krasnodarskiy Kray 0,849 0,542 0,777 0,898 0,787 0,819
6 North Ossetia 0,827 0,522 0,807 0,904 0,712 0,804
11 Republic of Adygea 0,814 0,508 0,788 0,897 0,68 0,783
16 Republic of Crimea 0,404 0,123 0,765 0,922 0,5 0,706
13 Republic of Ingushetia 0,802 0,497 0,931 0,795 0,569 0,75
9 Republic of Kalmykia 0,811 0,506 0,791 09 0,696 0,791
5 Rostov region 1,336 1 0,766 0,215 0,748 0,806
14 Sevastopol 0,273 0 0,804 0,949 0,5 0,725
8 Stavropolskiy Kray 0,818 0,512 0,795 0,873 0,717 0,792
3 Volgograd region 0,84 0,534 0,769 0,904 0,779 0,815
1 Vologda region 0,842 0,535 0,755 0,909 0,83 0,829

Source: compiled by the authors based on [19].
McmoyHuK: cocmasneHo asmopamu Ha ocHose [19].

When examining the indices that comprise socio-
spatial human development, the coefficient of

asymmetry must be examined. The asymmetry
coefficient indicates complete symmetry of human
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4 Astrakhan region

1 Vologda region

3 Volgograd region 0,842

0,34

1.4

12 Chechnya

20843

0,783 T Dagestan

0818
9 Kabardino-

8 Stavropolskiy Kray : .
0,818 0.803 Balkarian Republic
0,806 10 Karachay-
i sevastope Cherkess Republic
1336 0,849
3 Rostov reE_ihn > Krasnodarskiy Kray
0,811 0,404 0,827
9 Republic of - )
Kalmykia 0,802 0,814 6 North Ossetia
13 Republic of 11 Republic of
Ingushetia Adygea

16 Republic of
Crimea

Compiled by the authors on excel-interpolation of Table 1.

Fig. 3. Comparative asymmetry of HCD in the Southern Federal District

CocmasneHo asmopamu Ha ocHoge exceI-UHmepnonﬂquu mabn. 1.

Puc. 3. CpasHUTENbHAS ACUMMETPUS PA3BUTHS YENOBEYECKOTO KANUTANA
8 FOxHom dpepepansHOM okpyre
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development and the HCD in all studied components.
The greater the deviation from unity, the higher the
asymmetry of population growth and human capital
development [3].

Based on the calculation of regional asymmetry
coefficients, it can be seenthatin 2017, the fluctuations
of values lie in the range from 0.273 (Sevastopol) to
1.336 (Rostov region) (Figure 3). Four regions (out of
15 studied) have asymmetry coefficients closer to the
regional average (0.838).

The type of socio-spatial human development that
belongs to the pre-average has a conditionally
negative nature in terms of ensuring decent work and
income. Progress indices, which measure the growth
rates of private HDI from 2010 to 2021, can be used
to categorize the feature. The population income
index (0.5) with a high education index is the weakest
sign of success in Crimea and Sevastopol (0.922-
0.949). The best coefficient is in the Krasnodarskiy
Kray (0.849) with an education index of 0.909.
Using the approach commonly utilized in such

computations and the range of variation of human
capital development indices, three groups can be
formed:

+0.849-1.000 (regressive);
+ 1,000-1.336 (minor progress);
+ and more than 1.336 (the presence of progress).

From the conducted justification, separate calculations
show that trends in the HCD are the worst indicator
of progress (Crimea, 12.3%), excluding Sevastopol
(lack of data for evaluation), the best indicator (Rostov
region, 100.0%), and life expectancy is the worst
indicator of progress (Vologda region, 75.5%), the
best indicator (the Republic of Ingushetia, 93.1%). In the
analysis of the level of education of the population, the
worst indicator is in the Republic of Ingushetia (79.5%),
and the best indicator is in Sevastopol (94.9%).

The population well-being indicator is low in Crimea
and Sevastopol (50.0%), with the best indicator in
Vologda Oblast (83%). The index of the physical
volume of the gross regional product (GRP) is an
important indicator of human capital's socio-spatial
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development. In 2021, the GRP physical volume and 6.7% higher than the GRP physical volume index
index grew and was fixed at 104.7%, which is 4.0% of 2004 and 2015, respectively (Figure 4).

GRP index trends, '™

v = 0,0053x" - 53,656x + 216202x" - 4E+H08x" + 4E+1 Ix - 2E+14
R 10,6781

973
My

W) M 2011 2012 013 M4 Ml A 2016 017 M8 M9 020 021

Compiled by the authors.
Fig. 4. GRP physical volume index in the Southern Federal District, in 2010-2021, %

CocmasneHo asmopamu.

Puc. 4. Nnpekc dusmnyeckoro obvema BPI 8 FOxHoM dbeaepanbHom okpyre 8 2010-2021 rr., %

One of the indicators of socio-spatial HCD is the increased by 11.7% compared to 2020 and

general trend in income among the population. amounted to 34,526 thousand rubles (Table 2).
According to statistical data, the volume of average Unfortunately, an increase in income may not always
household monetary incomes in the SFD in 2021 affect the welfare of citizens.
Table 2
The income per capita in the regions of Southern Federal District, on average for 2020-2021
Tabnuua 2
Hoxop Ha pywy HaceneHus B peroHax KOxHoro ¢pepepansHoro okpyra, B cpegHem 3a 2020-2021 rr.
. 2020 2021 2021 t0 2020
GC D rublesl rublesl +/- %
Russian Federation 36240 40040 3800 110,5
Southern Federal District 30910 34526 3616 111,7
Astrakhan region 25206 26799 1593 106,3
Krasnodarskiy Kray 37352 41944 4592 112,3
Republic of Adygea 30320 34556 4236 114
Republic of Crimea 23033 26371 3338 114,5
Republic of Kalmykia 19816 21250 1434 107,2
Rostov region 31519 34955 3436 110,9
Volgograd region 24995 27788 2793 11,2
Sevastopol 29969 33260 3291 111

Compiled by the authors based on [20].
CocmasneHo asmopamu Ha ocHose [20].
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Analysis of static data on the standard of living of
various social groups in the SFD population from
2010 to 2021 revealed inequality in the distribution
of total income, as shown by the Lorentz curve and
the concentration coefficient (Gini index), which can
range from O (uniform distribution of income among
the entire population) to 1 (all income belongs to
one person) [6]. An interesting point of the study of
the socio-spatial HCD is the calculation of the Gini
coefficient, which can be calculated [8, 21]:

« according to the Brown formula:

G =

1-— Z(xk = Xk-1) Vi + Yi-1)| (9)
k=2

or according to the Gini formula:

oy Xy + vl

2n2y 7

G =

where G is the Gini coefficient, x, ~is the cumulative
share of the population (pre-ranked in ascending
order of income), Y, ~is the share of income, that
x,, n is the aggregated number of households, y, is
the share of household income in total income and
y — is the arithmetic mean of the share of household
income.

The initial and calculated data on the development of
the population and its grouping, differentiated by the
20% factor of the division of individual income, are
presented in Table 3.

The parameters justified in this way can be used to
caleulate the Gini coefficient. To do this, you need to
apply the proposed formula and calculate the values
of p, and g. At the same time, g — is the share of cash
income on an accrual basis (column 7) divided by 100.

The practical application of formulas é and 7 for
calculating the Gini index is shown in Table 4.

Thus, in the period 2020-2021, the Gini index of
socio-spatial development of human capital in
the regions of SFD amounted to 0.481 (in terms of
population) and 0.139 (in terms of total population
income), indicating an increase in this indicator of
6.1% points and 11.7%, respectively, in comparison
to previous years. Thus, the Lorentz curve in Figure
5 reflects the ratio of the percentages of income
and the corresponding percentages of the working
population who received them, thus characterizing
the uneven distribution (Figure 5).

The Lorentz curve displays the actual state of one of
the main indicators (disparity population income) of
the socio-spatial HCD in the SFD regions. The curve
represents a graphical representation of the income
distribution. That is, it shows the proportion of income

earned by given percentage of the population. In
the case that everyone has approximately the same
average income, we have a very equal society. While
in a case where few own the maijority of income, we
have high inequality.

The following figure depicts the Lorenz curve for SFD
in 2020—2021 with varying percent of population
income inequality. The green 450 line shows the
Lorenz Curve of regional economy with a perfectly
equal population income distribution. The orange
and brown lines show the regional economy with
population income disparities in 2020 and 2021, and
the red line depicts a very inequal income distribution.
Generally, the further away the Lorenz Curve from the
diagonal, the more unequal the wealth distribution.
The degree of inequality is often expressed in terms
of the Gini coefficient (Table 4).

The distance from the straight line of this line
demonstrates an increase in the actual differentiation
of the population in terms of well-being. The
percentage of the population with an average
income per capita less than the minimum subsistence
level established by the legislation averaged 1.58%
per month in 2021 (a decrease of 1.1% by 2020),
while the size of the legally established subsistence
minimum for the specified period increased by
10.0%. The percentage of people with income per
capita below the per month subsistence minimum
decreased in 2021 compared to 2020 in the SFD
by 1.3 times and amounted to 28%. The poverty
line reached a level of 7863 rubles on average per
person per month, an increase of 16%.

According to the adopted law, the minimum wage
increased by 10% to 15,279 rubles as of June 1,
2022. However, it varies across Russia, with one of
the numerous factor determinants of the state of socio-
spatial HCD in the SFD being relatively low [23, 24].

At the same time, both relative and absolute criteria
of poverty are identified:

* In relative terms, according to the data 2021, the
highest level of poverty in the region in terms of
expenditures was in the Republic of Adygea (58.7%,
which is 2.4 times higher than the national average)
and in the Republic of Ingushetia (42.3%). The
Kabardino-Balkarian Republic and the Karachay-
Cherkess Republic, with a poverty level in the range
of 32—-33%, are located in the negative zone. The
lowest indicator was recorded in the Volgograd
Region (13.7%), the Vologda Region (15.4%), the
Republic of Kalmykia (15.7%), Dagestan (16.1%),
and the Krasnodarskiy Kray (16.3%). In terms of
the depth of poverty, the situation is the worst in the
Republic of Ingushetia, Crimea, and Sevastopol.
These indicators show that in 2021, there will be no
spatial features associated with relative poverty in

the SFD.
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Table 3

Initial and calculated data of 20% groups and percentages of the population by percentage income, for 2020-2021

Tabnuua 3

McxopHble u pacueTHbie aaHHble N0 20-npoLeHTHBIM FPYRNAM M NPOLEHTAM HaceneHus B pa3bueke

no npoueHTHOMy goxogy Ha 2020-2021 rr.
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Note: 1* — population size; 1** — income volume.

Compiled by the authors based on [22]. CocmasneHo asmopamu Ha ocHose [22].

* According to the absolute criterion,
the highest level of poverty is recorded
in the Republic of Kalmykia (42.5%).
The Krasnodarskiy Kray  (39.8%),
the Rostov Region (39.0%), and the
Republic of Adygea (37.5%) have high
criteria. Poverty rates in Sevastopol
(17.5%), Astrakhan Region (18.8%),
and Vologda Region (21.0%) are
significantly lower than the national
average. Compared to 2020, thirteen
regions showed an increase in the
level of relative poverty. The situation
in certain regions has worsened, both
in terms of the level and depth of
poverty.

According to both criteria of poverty,
the worst situation is in the Republic of
Kalmykia, the Volgograd Region, and
Crimea. In 2021, the real amount of
monetary income of the population
decreased compared to the level of the
corresponding period in 2020 in the
Astrakhan region and the Republic of
Kalmykia.

From the analysis carried out, it can be
concluded that the factors that affect the
socio-spatial HCD capital in the regional
context demonstrate the low rates of
regional development in the studied
areas: population reproduction; social
status; comfortable living; well-being;
decent work; education. According to
some researchers, the growth rates of
social and spatial human development
should be significantly higher [25].

The theoretical studies of the structure of
human capital, and Russian normative
legal acts on the subject of research
confirm the thesis about the key role of
social, educational, labour, biological,
and professional components in the
spatial structure of human capital. The
study of the integral assessment of the
socio-spatial HCD revealed significant
asymmetries in indicators. Out of all 15
studied regions of the SFD, 5 of them
have asymmetry coefficients higher than
the national average.

Human development is predominantly
low and has a negative character in
terms of ensuring decent work. All
regions, without exception, within the
framework of the analysis for 2010—
2021, have a type that demonstrates
regression in one or more indicators
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Table 4
Gini index of socio-spatial development of human capital in the Southern Federal District for 2020-2021
Tabnuua 4

Mupekc [kKMHU coumanbHO-NPOCTPAHCTBEHHOrO PA3BUTMS Yenoeedeckoro kanutana B FOxHom pepnepanbHom okpyre
Ha 2020-2021 rr.

" 3 g P Piod, G =3P, ) - P2
T T T T T o T - T
1 0.125 | 0.125 | 0.016 | 0.0163 | 0.006 | 0.004 - -
2 0.25 0.25 0.044 | 0.0285 | 0.019 | 0.008 | 0.004 | 0.004
3 0.375 | 0375 | 0.075 | 0.0317 | 0.051 0.023 | 0.017 | 0.011
4 0.5 0.5 0.136 | 0.0602 | 0.126 | 0.058 | 0.038 | 0.016
5 0.625 | 0.625 | 0.251 | 0.1153 | 0.251 0.093 | 0.085 | 0.038
6 0.75 0.75 0.401 0.149 | 0.491 0.190 | 0.188 | 0.086
7 0.875 | 0875 | 0.655 | 0.253 | 0.875 | 0.303 | 0.351 0.130
8 1.000 1.000 1.000 | 0.346 - - 0.655 | 0.253
> 1.818 | 0.677 1.337 | 0.538 0.481 0.139

Note: 1* — by population; 1** - by personal income.
Compiled by the authors based on Table 3.

CocmassieHo aBmopamu Ha ocHoge maoy. 3.

sLH)

Y& ) L] ] 5.0 T IR

——The area of population income triangle. Disparity population income in 2000

= Disparity population income in 2021, Area of very inequal population income
Compiled by the authors based on Tables 3 and 4.

Fig. 5. Lorentz curve of the representation of indices of socio-spatial HCD in the regions
of the Southern Federal District, for 2020-2021

CocmasneHo asmopamu Ha ocHoge maébi. 3 u 4.

Puc. 5. Kpueas JlopeHua npeactaBneHms MHAEKCOB COLMANBHO-MPOCTPAHCTBEHHOTO PA3BUTHS
yenoseuveckoro Kkanurana s permoHax lOxHoro degepansHoro okpyra, Ha 2020-2021 rr.

of human capital development. The GRP physical Based on the above, the priority directions of socio-
volume index in 2021 has grown, but poverty has not spatial policy should be identified to ensure the
decreased. Some regions of the SFD are showing a effective formation and HCD in the SFD's regions:

306 relative trend in socio-spatial HCD indicators.
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* The mostimportantideaisto ensure the functionality
of key drivers, the socio-spatial development of
human capital, and the formation of demographic
foundations to improve the human development
index.

« The goal is to reduce the risk of asymmetric human
capital development in the regions.

* The formation, accumulation, and reproduction of
a demographic fund can ensure a positive trend in
GRP, resource base, and human potential.

*Narrowing the market for highly qualified
labour creates a force capable of implementing
innovations.

« Socio-spatial programs should be created to
support labour migrants and their families.

« Institutional cooperation and support for social
initiatives in external labour migration; adoption of
modern territorial development strategies to meet
the needs of the modern economy.

Human capital is a socio-spatial and economic
phenomenon that provides theoretical and
methodological ~ foundations  for  component
classification, system cycles, production, exchange,
consumption, and the distribution of material
and income values. The reproductive function of
the information society development process is
determined by the level of educational training of the
population in the SFD.

The number of students in universities and secondary
professionalinstitutions in 2021 was 24,638 thousand,
which is 99 people. or 0.3% less than the number of
students in 2019. In 2021, the proportion of students
studying at the bachelor's, specialist, and master's
levels was 61.7%, 6.7%, and 25.9%, respectively. In
2021, the number of students enrolled in the scientific
and graduate training programs, the program of
secondary education, and the middle-level specialists
amounted to 982 people, 246 people, and 163
people, respectively (Table 5).

Table 5
The contingent of students in the implementation of the basic educational programs in 2019-2021, person
Tabnuua 5
KoHTHHreHT 0Byuatowmxcs B paspese peannsyembix OCHOBHbIX 06pasoBaTtenbHbix nporpamm B 2019-2021 rr., yenosek
Contingent of students
2021102019
Type of educational program 2019 2020 2021
people % people % people % people %
Bachelor Program 14855 60,1 15151 60,9 15210 61,7 355 102,4
Master of science Program 1453 59 1594 6,4 1656 6,7 203 114,0
Master's Degree program 6989 28,3 6806 27,3 6381 25,9 -608 91,3
The program of training of
scientific and pedagogical 1005 4,1 1018 4,1 982 4,0 -23 97,7
personnel in graduate school
The program of basic and 118 05 123 05 246 1,0 128 2085
secondary general education
Training program for 282 11 196 08 163 07 119 57,8
mid-level specialists
Total 24702 100 24888 100 24638 100 -64 100

Compiled by the authors based on [22].
CocmasneHo asmopamu Ha ocHoee [22].

If the number of students in institutions of basic and
secondary general education increased by 8.5%
compared to the contingent of 2019, then the number
of graduate students and students in the middle-level
training program decreased by 0.3% and 42.2%
compared to 2019. It should be noted that, in the
current conditions of economic digitalization and
the need to frain modern specialists, the number of
graduates of state educational institutions of higher
education in the field of computer science and
computer engineering per 10,000 population is
approximately 8 per 10,000 as of 2017.

The population's information literacy is heavily reliant
on businesses willing to provide additional training
in the field of information and communication
technologies (ICT) to their employees. In 2018, we
surveyed 235 Crimean commercial organizations as
part of the program "Development of IT technologies
in Crimea until 2024"; only 5.1% of the heads of
organizations agreed that they were ready to frain
their employees" [23, 24].

An interesting point is the determination of the

resource base for the implementation of innovative
projects in the SFD (Table 6).
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Table 6
Resource base and effectiveness of R&D in innovative activities of human capital development
in the Southern Federal District for 2018-2021
Tabnuua 6

PecypcHas 6a3a u addektrsHocts HUOKP B MHHOBALMOHHOM AeATENBHOCTM NO PA3BUTHIO YENOBEYECKOro KanuTana
8 lOxHom dbepepansHom okpyre, 3a 2018-2021 rr.

N2 Indicators 2018 2019 2020 2021
1 The resource base of R&D and innovation activity

Direct expenditures on scientific research

1 and development, in % of GDP e T L 111
The Direct costs of scientific research and

12 development in the field of ICT 23 37 36 25
The Technological innovation costs are calculated as a

1.3 | percentage of the total volume of manufactured products 2.9 2.6 25 2.4
(works and services) produced by the industry.
The number of research participants per

14 10.000 employed in the economy 951 525 Sl4 5011

15 The propor’rion of direcf.reseorch costs aimed at 378 367 378 398
economic development in total research costs.

2 Effectiveness of R&D and innovation activities

9] The shor.e of industrial enft.erpri.ses anc? organizations 88 83 73 75
that carried out technological innovations

09 The share of innovofi\{e prodycfs (Wz')rks services) 87 8.4 85 79
in the total volume of industrial activity

23 The share of innovative Prodl',lc’rs (Wf)rks. se.rvices) in the total 1.9 94 87 75
volume of export operations in the field of industry

04 The numbe.r of patents fgr inventions issued b.y Russian 157.7 153.9 1432 1432
Patent services. per 1 million people. population

25 The share of new Tecthlogies in the total number 16 125 125 136
of advanced technologies developed

Compiled by the authors based on [7, 23].
CocmasneHo asmopamu Ha ocHose [7, 23].

"We must
production

mention that by integrating into the
process the achievements of research
and R&D, as well as new knowledge-intensive
production capacities, there is a differentiated
emergence of many new competencies that a person
needs to master and move to the next level of human
development; there are reproductive processes of
accumulation of human capital” [7, 24].

The development of information technologies is of
particular importance in the process of regenerating
human capital. In the process of forming the algorithm
of socio-spatial HCD, the author's justification of the
main definitions of "innovative potential” is given, and
their main features in the system's functioning during
the implementation of the process of reproduction
of human capital are analyzed. The totality of the
innovation potential reflects the effectiveness of
the innovative economic system of human capital
reproduction [2, 24].

"It should be noted that the main and most common
structural elements of the reproduction of human

capital are embedded in the investment approach,
where investments are revealed as the main factor
of development, namely: investment in education;
health; project activities, information technology;
physical development, and much more" [2].

HCD is the process of investing in digital technologies
to create and develop productive human abilities.
Human capital is determined by the need to invest in
the activities of individuals, educational institutions,
and enterprises [27, 28].

A system-oriented approach to socio-spatial
development was used to identify strategic HCD
models that differ in their constituent elements and
apply a sequence of stages of socio-spatial HCD
(Figure 6).

These elements include the following [14, 23, 25]:

* the goals formed based on the value system of
socio-spatial HCD;

*the degree to which the conditions for the
implementation of procedures for coordinating
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1. System-oriented
models for the
development of human
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Federal District

2. Models involving the
coordination of the interests of
socio-economic agents of the
Southern Federal District regions,
including agent-oriented models

3. Maodels of socio-
spatial development of
the Southern Federal
District based on
human potential

4. Models
using a
systematic
approach to
the formation of
L1, Algorithm models 3.1. Models of digital socio- etymologization
— aimed at socio-spatial increase economic development of regions [ mechanisms
of human capital development by improving the quality of human el
indices capital e
characteristics
1.2. Algorithm models 3.2, Models of formation and of human capital
aimed at creating conditions functioning of the centre of social
: : and territorial development based
for impraving the level and on the concentration of human
— quality of people's life capital —

Compiled by the authors.

Fig. 6. Models and stages of the algorithm for socio-spatial of human capital development using
a system-oriented approach

CocmasneHo asmopamu.

Puc. 6. Mo.qenu M 3TAMNblI COUUANIBHO-NPOCTPAHCTBEHHOIO PA3BUTUSA YenoBeYeCcKoro kanmrana
C MCNOJSIb3OBAHUEM CUCTEMHO-OPHUEHTUMPOBAHHOIO nogxoaa

the goals of the social and spatial development of
human capital have been established;

ethe human development characteristics as
a criterion determinant of social and spatial
development.

The application of a system-oriented approach
to the identification of directions of socio-spatial
development of human capital allowed us to
propose, in the form of an algorithm, a model of
its strategic development [12, 21]. To accomplish
the aim of socio-spatial HCD in the SFD, within the
framework of the previously indicated algorithm,
a method to evaluate the degree of sustainable
and balanced regional development centred on
enhancing population quality of life is required [23,
27]. The methodological support of the socio-spatial
HCD within the framework of the system-oriented
approach algorithm is presented in Table 7.

This proposed algorithm is based on the needs
(physiological, demographic, self-realization, etc.) of
the regions of the SFD in terms of human potential,
which are interpreted as objective characteristics of
the socio-spatial attractiveness of the regions.

The spatial and economic components of human
capital development should reflect the level of

satisfaction with the physiological, economic, and
other needs of the population. The social and spatial
components of human capital development are
achieved under the conditions of systematic provision
of favourable conditions for successful human activity
and the formation of a basis for the development
and satisfaction of needs in communication and
information systems [29].

Thus, in modern conditions of demographic risk
and economic implementation of digital trends, the
phenomenon of reproduction of the SFD's human
capital as a set of an individual's skills, knowledge,
and abilities used to meet the person's and the SFD's
socio-spatial expectations should play an important
role. The socio-spatial HCD in modern conditions is
a process of creating, using, and accumulating all the
components of human potential through both direct
and indirect investment in the activities of the person
himself, an educational institution, an enterprise, etc.

To develop stratagems for human capital
development in the region, it is necessary to accept
it as human knowledge, skills, abilities, and physical
capabilities involved in the regional socio-economic
system, while also taking into account its potential,
which can be involved in the socio-spatial system of
the region.
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Table 7
Components of the algorithm for ensuring the socio-spatial development of human capital
Tabnuua 7
KoMnoHeHTbI anropuTtma 06eC|'|e"|eHl45| CcouUaNIbHO-NPOCTPAHCTBEHHOIO PA3BHUTHUSA YenoBeYeCckoro Kanmrana
Goals of socio- Achieved
Ne Author's methods Algorithm models spatial development parameters for
of human capital 2010-2021
Scientific search in the 1.2. Ensuring sustainable socio- No less than
application of a system-oriented | spatial development of human capital the achieved
h to the identification aimed at eliminating differences in optimal HDI HDI,, = 1.336
1 approach to the g p
of directions of socio-spatial the level and quality of life of the HDI =0.783
development — a model population in certain regions mn
of the strategy of HCD
It is necessary to propose an 3.1 and 3.2. Accelerating the No less than
approach to the formation pace of socio-spatial development the achieved
of models of the algorithm based on human development optimal HDI
2 of human development in 0.706 <x,, <0829
the regions, depending
on the characteristics of its
spatial aftractiveness
Algorithm models using a 3.2. Development: Ensuring an
systematic approach in the — promising centres of social and territorial | adequate resource
formation of etymologization growth based on the concentration of base for long-term
mechanisms of the Southern human capital; human development
Federal District regions — geostrategic space of the and HCD
according to the characteristics Southern Federal District.
of human capital
3 4. The formation of meso-spaces for the 0.139<G<0.481
coordination of work on the abolition
of differences between regions, the
implementation of large-scale infrastructure
projects for the development of human
capital, the formation of a common
socio-spatial base of human development
of the Southern Federal District

Compiled by the authors based on [9, 28].
CocmasneHo asmopamu Ha ocHose [9, 28].

Stratagems serve as effective tools for analyzing the
dynamics and territorial distribution of human capital
with the components of the algorithm for ensuring
the socio-spatial development of human capital
(Table 7). They make it possible to make scenario
forecasts of the spatial distribution of human capital,
taking into account the indicators of the effectiveness
of the use of the labour factor in the region (capital
strength, labour intensity).

Conclusions and Relevance

The primary findings of the work allowed us to
make many conclusions and recommendations.
The importance of studying the evolution of spatial
forms of organization based on modern human
capital requirements is that their rational existence
leads to economic growth activation and the
consolidation of socioeconomic space. This is only
attainable if suitable conditions are created for the
implementation of competitive advantages of human
capital components in a specific localization.

1. The growth of the notion of "human capital of
the SFD" and related phrases allowed us to show
that the term "human capital” is the consequence
of ideas about the role of labour resources and
labour relations in the theory and practice of
society's demographic and economic life. Human
capital should be related to more than just income-
generating activities; it should also be associated with
a complex socio-spatial and economic system, such
as the Russian Federation.

2. The human development strategy in the region is
hindering the effective implementation of the role of
human capital in regional socio-economic systems:

* the prevailing significant unevenness in the spatial
formation, use and accumulation of human capital
at the regional level;

* the tendency to increase unevenness in the spatial
formation and distribution of human capital
between regions with different levels of socio-
economic development, due to negative migration
growth in many regions of the SFD.
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r 1
I
|
1
'l Evaluation of the spatial Search for a rational spatial
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1 capital of human
: i I

Development of a set of control actions to achieve a rational spatial distribution
of human capital

human capital.

= proposals for clarifying the regional development policy;
= proposals for improving the methodology for assessing the spatial distribution of human capital;
= justification of organizational and economic measures to achieve a rational spatial distribution of

Compiled by the authors.

Fig. 7. The mechanism of the stratagem of socio-spatial formation and distribution of human capital

CocmasneHo asmopamu.

Puc. 7. Mexanuam cTpaTtaremMbl COUUANIbHO-NPOCTPAHCTBEHHOIo d)OpMMpOBOHMS! U pacnpepeneHus
yesoBeyeckoro kanurana

3.The author's approach to the effective measurement
of the socio-spatial development of human capital
includes the use of publicly available information
from state statistics on wages and ages of employees;
the calculation of the value of the human capital of
the regions as the product of the expected annual
income and the average value of the multipliers
prenumerando and postnumerando; and the priority
of residual value in assessing the value of human
capital.

4. The socio-spatial human capital development
was examined during the periods of 2010 to 2018
and 2021 to 2021. The human development index
increased from 0.679 to 0.831 and subsequently
from 0.831 to 0.852, suggesting an increase in the
differentiation of the value of absolute human capital
and its concentration in specific areas in the SFD.

5. Comparative investigation has revealed that the
variance of the population's income is more than
1.59 times higher than the interregional asymmetry
in many indices of the growth of the SFD (for
example, 41944 rubles in the Krasnodar Territory,
26371 rubles in Crimea, or 21250 rubles in the
Republic of Kalmykia). A significant gap between
areas in ferms of the number of students, the quality
of the resource base, and the level of remuneration,

which is one of the major needs for the deployment
of human capital, threatens the sustainable growth
of a significant section of the regions. Low regional
wages, which cause migrant outflows, should be
seen as an indication of inefficient socioeconomic

policy.

6. Human capital employed in the production of GRP,
the physical volume index, which during this period
reached 98.0% (in 2015), 102.8% in 2018, 97,3% in
2020, and 104.7% in 2021, represented the highest
part in the economy of the SFD in 2018-2021. The
Gini index was 0.481 at the time.

7. An information block, basic assessment indicators,
and analytical indicators are included in the proposed
technique to evaluate the socio-spatial development
of human capital. Human capital is much higher than
fixed assets in the SFD, indicating the importance of
human capital. The excess in regions is 3.18-4.68
times and 1.59-2.56 times in full value.

The primary components of the SFD's socio-spatial
human capital development stratagems are tracking
the dynamics of changes in the residual value of
human capital, comparing rates of change across
regions, and ensuring an absolute rise in the residual
value of human capital.
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