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Abstract

Purpose: is to empirically substantiate the impact of human capital quality on the economic growth of the
regions of Russia on the basis of theoretical and methodological generalization of its main aspects.

Methods: along with traditional methods, specific methods were used, such as content analysis, methods of
expert assessments and comparative analysis, and the calculation and graphic technique of Xiang-Yeaple,
which allowed to identify the state of human capital quality, as well as establish its optimal structure suitable for
dynamic economic development.

Results: the cognitive and non-cognitive parameters of human potential are established as a realistic factor in the
dynamics of gross regional product that determines the future pace of economic development. A comparative
analysis of the labor demand and supply elasticity coefficients has revealed the degree of impact of its quality
in ensuring the corresponding trends of economic growth. It was proven that significant investments in human
capital and high levels of its development represent only a factor of ensuring economic growth and don't
guarantee its achievement. Recommendations for ensuring the development of labor potential as determinant
of economic development, the growth rates of which largely depends on the human capital quality.
Conclusions and Relevance: the Russian economy should focus on the formation and development of high-quality
human capital through talent-fueled innovation by reforming the existing education system and assessing scientific
potential in order to optimize the labor and branch structure suitable for high-quality economic growth. Human
capital should be structured considering the parameters of its quality, the level of available labor potential, and the
types of activities that require advanced knowledge for systemic economic growth.

Keywords: human potential, labor factor, cognitive and non-cognitive parameters, HCQ-index, human
development index, regional disparity, innovation, economic growth
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AHHOTayunA

Llenb cTaTbyi COCTOUT B SMMNUPUYECKOM OBOCHOBAHUN BIVAHMA KAayeCTBa YesoBEYECKOro KanuTasa Ha SKOHOMUYECKUIN POCT PErviOHOB
Poccumn Ha OCHOBE TEOPETUKO-METOANHECKOTO 0606LIEHNSA €r0 OCHOBHbIX aCMeKTOB.

Mertopabl. Hapsagy ¢ TpaguumoHHbIMK, B Npouecce paboTbl MCMOMIb30BaHbI Crieumdryeckme MeTofbl NCCEA0BaHNA — KOHTEHT-aHanus,
MeTOfbl IKCMEPTHbIX OLIEHOK, KOMMAPATUBHOIO aHann3a 1 pacyeTHo-rpaduyeckuin npuem CaHa-Mnnna, KOTopbie NO3BOAUAN BbIABUTDL
COCTOsIHVE MOKa3aTenen KayecTBa YesioBeYECKOro KanuTana, a Takke YCTaHOBUTb ero ONTUMasibHYI0 CTPYKTYPY, NOAXOAALLYI0 ANA ANHa-
MUYECKOro SKOHOMUYECKOTO Pa3BUTUS.

Pe3yﬂbTaTbI pa60'rb|. YcTaHOBREHbI NapameTpbl KOFTHUTUBHOTO U HEKOTHUTBHOIO YefloBeYeCKoro noTeHumana Kak peanncTmyHoro d)aK-
TOpa ANHAMUKK BanoBOro pernoHanbHOro npoAykTta, onpeaenatowero 6y,qyu.|V|e TEMIMbl SKOHOMMYECKOro pa3BuTuA. CpaBHUTENbHbIN
aHanus KOBd)d)VILlVIeHTOB 2NaCTUYHOCTU CNPOCa N NpeanoXeHna paﬁoqelh CUNbl NO3BOINN BbIABUTL CTEMEHD BNUSAHUA €€ KauecTBa Ha obe-
cneyeHve CooTBeTCTBYOWNX TEHAEHLMI SKOHOMMYECKOro pocTa. [loka3aHo, YTO 3HaUUTeNbHbIe MHBECTULMM B YENOBEYECKUI KanuTan n
BbICOKWNI YpOBeHb €ro passuTnA NpeacTaBnAloT cobon d)aKTOp, b COAGVICTByIOLLIVIVI SKOHOMMNYECKOMY POCTY, HO He I'apaHTl/IpyIOLLlVII;I
ero goctmkeHua. [laHbl pekomeHaaumm no obecneyeHunto ¢Ole/IpOBaHI/IH TPYAOBOro noteHuuana Kak d)aKTopa Pa3BUTNA SKOHOMUKMN,
TEeMMbl POCTa KOTOPOW BO MHOFOM 3aBUCUT OT KayecTBa YenoBeYeCcKoro Kanurana.

BbiBoAbl. Poccuiickan SKOHOMUKa [OMXKHa ObITb OpMEeHTUPOBaHa Ha d)OpMVIpOBaHVIe N pa3BUTUE BbICOKOKaYeCTBEHHOIO YyenoBe4vyeckoro
KanuTana. [JocTvXeHre 3Toro BO3MOXHO NOCPeACTBOM KafipOBbIX UHHOBaLNIA, nytem ped)Ole/lpOBaHVlﬂ CyLLlecTByIOLLleVI CNCTEMDI 06pa3o-
BaHMA N OLEHKN Hay4YHOro noteHumana c uenbio ontuMmmsaymmn prﬂ,OBOI?I 1 oTpacnesoun CTPYKTYypbl, HeOﬁXO,El,I/IMOIZ ANA SKOHOMKUYECKOro
pa3BuTMA. YenoBeyecknn Kanutan AomKeH 6bITb CTPYKTYPUPOBaH C y4eTOM €ro Ka4yeCTBeHHbIX MapaMeTpOoB, YPOBHA MMeoLLeroca Tpyao-
BOro noteHumana n BUAOB AeATENBbHOCTH, TpeGyIOLLl,VIX nepeaoBbIX 3HAHW ANA CUCTEMHOIO SKOHOMNYECKOro pocTa.

KnioueBble cnoBa: yenoBeyeckmin norteHywnan, pr,U,OBOIZ ¢aKTOp, KOFHUTUBHBIN 1 HEKOTHUTUBHBI YeNoBeYeCKnin Kanuran, HCQ-I/IHp,eKC,
NHAEKC YenoBeyeckoro pa3BuTnA, permoHanbHble pa3nnyna, UHHoBauun, 3KOHOMUYECKNI pocT

KoH$nUKT nHTepecoB. ABTOPbI 3aABASIOT 06 OTCYTCTBUM KOHGNMKTA MHTEPECOB.

Lna untupoBanua: Mabuana X., Jlunckud [. B.,, Amuposa 3. @., AgpoHacosa M. A., boeomosnioga A. B. KauecTBo uenoBeyeckoro Kanmrana u
ero BANAHNE Ha SKOHOMUYECKMI pocT pernoHos Poccun // MUP (MogepHusauma. MiHHoBauwmun. Passutue). 2023.T. 14. N2 4. C. 654-679
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Introduction years. This transformation necessitates a shift from a
factor- and investment-scale-driven economy to an
innovation-driven economy. Human talent drives an
innovative economy. The new development mode
requires Russia to allocate strategic and innovative
resources for recruitment, development, upgrading
economic growth, and promoting innovation.

The size of the cross-border flow of production
elements such as material capital, human capital, and
technology has increased as a result of globalization.
Global factor endowment, human capital structure,
trade and investment structure, economic reforms,
and productivity growth have all been impacted as
a result. Russian economic development has shifted Many domestic representatives of the scientific
from a high-speed to a high-quality mode in recent community state, "We should consider innovation as
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the first driving force of development, talent as the first
resource to support development, and innovationasa
key position in the overall development of the country”.
Talent plays a vital role in scientific and technological
innovation, and countries are creating competitive
advantages based on talent [1]. Transforming
and upgrading a country's industrial structure to
ensure high-quality economic development requires
high-quality human capital. For future growth and
competitiveness, Russia must adopt policies aimed
at transforming the "demographic dividend" into a
"talent dividend".

The relationship between human capital and economic
growth has atftracted the attention of the economics
research community. Due to the lack of comprehensive
indicatorsto measure human capital, researchin related
fields is severely limited. In this article, we empirically
study the impact of Russian human capital quality
(HCQ) on the economic growth of the country and
its regions. We rely on the general equilibrium model
of Xiang and Yeaple [2] to classify human capital as
cognitive or non-cognitive based on job characteristics.
Human capital must be multidimensional; the non-
cognitive aspect is very important. This classification
helps calculate the cognitive and non-cognitive
productivity of human capital using macro data at the
regional level and microdata of individual workers in
countries. In addition, we obtained the regional Human
Capital Quality Index (HCQ).

The main points of this article are as follows.

First, despite its interest and importance, progress
in human capital research has been hampered
by the difficulty of developing indicators that
comprehensively measure human capital'. Moreover,
the existing literature treats human capital as a single
entity, often measured by years of education. Ignoring
non-cognitive abilities and considering only cognitive
abilities developed through education fails to capture
the connotations of human capital and may lead
to biased and distorted estimates of the impact of
human capital [3]. Contrary to the position of the
existing current literature, we consider cognitive and
non-cognitive human capital (CoHC and nCoHC)
individually in different regions and new entities of
the country, thereby enriching the paradigm and
theoretical framework of human capital research.

Second, human capital can provide services as a
content factor of trade, and factors of production
such as capital and labor have higher mobility within
the country than outside the country. Therefore,
we calculate the HCQI of an open economy by

considering both domestic and international trade
flows. This process results in realistic measures of
the quality of human capital in different regions and
entities of Russia.

Third, we empirically analyze the impact of human
capital quality on economic growth and its regions.
The results show that differences in HCQI can help
explain differences in economic growth across
different regions and entities of Russia. We compare
the results for different regions to provide region-
specific policy recommendations.

This study examines the impact of the HCQ on
economic growth in different regions of the country.
The results have implications for public policy and
governance. Our model and results can help in
developing policies of central and regional institutions
to create a human capital structure suitable for quality
economic growth in Russia 2. Regional disparities
in economic development can also be addressed
by improving the HCQ. Our study emphasizes the
need to reform the country's education system. It
provides recommendations for regional authorities to
establish a system of scientific classification and talent
assessment, which can contribute to the formation of
a human and industrial structure suitable for high-
quality growth [3].

To achieve our research objectives, we conducted
a corresponding literature review, considered the
characteristics of using the empirical general equilibrium
model to assess the HCQ in Russia, evaluated its
parameters, and identified the main socioeconomic
consequences of the HCQ decline in Russia.

Literature Review

We established in previous research that the
concept of "human capital” arose as a result of
a greater understanding of people's roles and
the activities that determine the dynamics and
qualitative characteristics of economic growth. The
interpretation of the basic concept, around which
it is built, has undergone significant transformation
during the evolution of this concept [3]. In solving the
problem under consideration, C. Xiang and S. Yeaple
made a special contribution by offering their research
approaches [2].

T.W. Schultz defined human capital as knowledge,
skills and health that are built and acquired through
investment. Human resource quality is difficult to
accurately quantity. Human capital, according to
him, can be quantified by looking at activities that can
help strengthen various human abilities [4].

' Mabiala G., Linskiy D.V., Maslich E.A., Bairakova 1.V., Romaniuk E.V. The Socio-spatial stratagems of human capital development in
the Southern Federal Districts of Russia. MIR (Modernization. Innovation. Research). 2023; 14(2): 294-315. EDN: https://www.elibrary.ru/

mpdoah. https://doi.org/10.18184/2079-4665.2023.14.2.294-315

2|bid.
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Several studies use the average duration of education
as a proxy for measuring human capital. As human
capital theories evolved, several researchers pointed
out flaws in evaluating human capital solely by
education level while ignoring other non-school-
related HCQs. Education level alone can’t accurately
measure human capital. A variety of factors, such as
economic branch structure, may influence the optimal
type and level of human capital in different areas and
countries [3, 4].

Compared to the traditional theory of human
capital, the new approaches to its definition refute
the premise of homogeneity among workers,
while questioning the hypotheses of labor market
equilibrium and full contract in traditional models of
human capital. Numerous studies of labor market
models have shown that the production skills of
cognitive abilities (CoA) and the economic value of
non-cognitive abilities (nCoA) should be distinguished
in the connotation of human capital [5, 6]. CoA and
nCoA have been shown to influence schooling,
employment, work experience, occupational choice,
and risk-taking behavior. Several papers emphasize
the role of non-cognitive abilities in the labor market
and consider their influence on some behavioral
outcomes to be stronger than cognitive abilities [7, 8].

Recent theories of human capital study the mechanisms
of the formation and cultivation of CoA and nCoA.
They also examine the impact of different abilities on
economic and social behavior and performance.
Therefore, new theories of human capital are based on
different "abilities”, while traditional theories of human
capital often emphasize education and health [5, 9].

Previously, those who studied this issue were
unable to reach an agreement on how to assess
cognitive abilities. Cognitive abilities are classified
by psychologists into two types: fluid intelligence and
crystallizedintelligence. Fluid intelligence is concerned
with solving new problems and can be measured
by 1Q. Crystal intelligence primarily reflects current
knowledge and grows with education and age.
Non-cognitive abilities, in their opinion, encompass
psychological factors such as personality traits,
which are difficult to quantify. While psychologists
commonly use personality traits to assess cognitive
abilities, they use non-cognitive skills or abilities as
an umbrella term to express abilities not covered by
cognitive abilities [8, 9].

The impact of CoA and nCoA on human capital
accumulation and productivity is the focus of this
research. We do not separate diverse parts of nCoA
such as leadership, communication, and social skills,
which are not reflected in tests and will not increase
with time. The personal contributions of parents, as
well as some social influence, play an important role
in the development of a person's non-cognitive talents

[8]. In comparison to classic human capital theory,
innovations and methods challenge the premise of
worker homogeneity. Bowles et al. questioned the
classic human capital model hypotheses of labor
market equilibrium and complete contract. They
claimed that employees hold "disequilibrium rent"
and "incentive-enhancing preferences”. These traits
contribute to understanding the role of non-cognitive
abilities (nCoA) in gaining economic gains. According
to the reconstruction of the labor market model, the
connotations of human capital should stress CoA-
producing skills and the economic value of nCoA [5].

Human capital is undeniably important for economic
and social development. Comprehensive human
capital metrics, however, are difficult to establish due to
the complex and diverse factors affecting human capital
and the difficulties in gathering relevant data [10].

Therefore, as in many scientific works on this topic,
to assess the degree of quality and development of
human capital, we will use such determinants and
parameters as years of education, health levels,
etc. Scientists suggested a metric based on total
human capital development investment. However,
such information is uncommon in Russia, with only
a few studies employing the investing strategy
[8]. Understanding and measuring human capital
scientifically, as well as studying its impact on Russian
economic development are of practical importance.
This study employs a general equilibrium model for
CoHC and nCoHC in Russia, using provincial macro-
level and individual micro-level data, based on
recent advances in human capital theory [?]. Using
the model and data, we assessed the productivity
of CoHC and nCoHC, as well as HCQI for some
regions and districts of the Russian Federation.

Materials and methods

The methodological basis of our research was the use of
a parametric apparatus for calculating and evaluating
HCQ. The production model proposed by S. Xiang and
S. Yeaple was reflected in the calculation of general
equilibrium in the labor market, which allows us to
establish various categories of human capital [3].

J.J. Heckman, T. Kautz [8] and G. Wang [5] investigated
the terms for cognitive and non-cognitive productivities,
combining them to define HCQ. The model identifies
human capital supply using optimal labor choices and
calculates demand based on enterprise production
behavior, establishing equilibrium through clearing the
global factor market. The execution of a parametric
analysis of human capital quality necessitates the
systematic application of the algorithm of all the
formulas presented below (1-9).

Statistical data sources and parametric calculations.
Our research consists of various Russian regions, based
on statistical data and parametric models [4, 11-13].
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* CoHC and nCoHC productivity Education
investment primarily focus on exam performance.
Education prioritizes cognitive abilities  over
developing non-cognitive qualities, unlike in
developed countries. The average schooling period
can indicate cognitive human capital (CoHC)
creation in different regions of the country. It should
be noted that CoHC is directly proportional to the
number of years of education [11, 14]:

ks

L
sk=b—%

iz sk %0,

b>0, (1)
Where: S¥is the average level of CoHC for a group of
regions (k), L * is the total supply of CoHC; L is the
total labor supply for the corresponding regions k.

Such scores do not accurately reflect the amount of
CoHC in different parts of Russia. CoA develops with
education, however, non-cognitive qualities such
as personality traits are essentially unaffected by
education length [12, 15].

The related method analyzes and compares HCQ
trends across Russia, addresses the scarcity of micro-
survey data, and examines the relationship between
HCQ and regional economic growth (REG). Equation
2 permits to establish the dependence of education
average term on the resources expended [2, 11, 14].

YR\

1
sk [ E\ (PP (hE
s\ ) ee) \Re)  ®
LO

Where: §° specify a base region to which all
other regions can be compared; %) and X;k are
respectively the per capitaincome level for abase and
corresponding regions; 4 is the elasticity coefficient of
human capital production; P and P* are is share of
the cognitive employment occupation for a base and
given regions; 0 is the labor supply elasticity; h ° and
h *is CoHC productivity, respectively for a base and
corresponding regions.

The comparative advantage of CoHC and nCoHC
productivity is expressed as follows [2, 10, 11]:

B+a—-1
Kk pk 8(a-1) ;
Zc Le 1
hE | PE 1—xf\et
e | B i-x¢) + Y
ha By

Where: x ° and xck are respectively the net export rate
of the type i € (c,n) labor force in the base region
and given regions k; & and 8 are labor demand and
supply elasticity coefficients.

Xiang and Yeaple established, h° = h° =1 as a
benchmark region for two types of human capital
productivities. Different regions may have different
labor supply and demand. The following conditions
must be met for the factor market in k regions [2]:

L _ Lu (1= (4)
L LES\1—x¥)’

Were: L’ and L *” are the total demand of CoHC
and nCoHC; L* and L are the total supply of
CoHC and nCoHC respectively.

Migration flows and the costs related to this
phenomenon of human movement have a substantial
impact on the parameters of the human capital
quality of the country and its regions. Therefore,
finding solutions to balance the local labor market is
one of the most crucial points. To balance the local
input (factors) market, it is necessary to achieve the
following conditions [12, 13]:

Z X?-L§S+ZX§-L’§5(d")=0, (5)

kEM, keX,

Where: M and X_ respectively, are regions that
import and export cognitive labor; d* is the migration
costs for workers moving to another region.

We compute the factor content of trade flows in
the same way used by C. Xiang and S. Yeaple [2],
D. Ivanov [12], and X. Zhao [15]. The share of CoHC
and nCoHC occupations (p ¥ and p ¥) was determined
using the regional intersectoral input-output, and the
net export ratio of CoHC and nCoHC for a period
from 2018 to 2022. With the given values & and &, the

regional nCoHC productivity h * is calculated [7, 14].

Human Capital Quality Index (HCQ)I). Per capita
output differences can be categorized into HCQ and
output total factor productivity (TFP), with cognitive
and non-cognitive factors influencing HCQI [4, 9]:

k 1

F _ (25 )
W-(@'H") - &

o
Where; @° and @ are respectively the output TFP
of a base and given regions k, which reflects the
influence of the human capital factor on the level of
total output; H is the HCQI for the given region k.

Human capital out-put elasticity coefficient (). This
coefficient (1) represents the proportion of education
expenditure to aggregate human capital output.
About £3.8 trillion will be allocated from the Russian
budget for education in 2022-2024. More than
P1.23 trillion will be allocated in 2022, more than
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P1.27 trillion in 2023 and P1.31 trillion in 2024 3,
with an estimated elasticity coefficient of 0.004677-
0.004153.

Estimation of labor supply elasticity coefficient (6).
This elasticity coefficient () measures the degree of
dispersion of workers with cognitive and non-cognitive
abilities. The expression for the calculation is:

sk 1

In (W) = (1 — 5) Inpk + Inhk + C, (7)

Where: S is the average years of schooling, y* is
output per worker in given regions k; # is human
capital output elasticity coefficient; p * is the share of
cognitive occupation employment; h * is the share of

noncognitive occupation employment; C is a fixed
value [13].

Estimation of labor demand elasticity coefficient.
The labor demand elasticity coefficient reflects the
substitution elasticity of workers with different CoA
and nCoA. The indices for the net export rate of
CoHC (x%) and of nCoHC (x *) are included in the
expression for the labor demand elasticity coefficient:

k
y 1 _ a
In(s_’fd—xg) = (a_l)-zn|1+
pE(1 —x})
T oE =)

(8)
+ gk +D,

Where: « is the labor demand elasticity coefficient;
@* denotes region k's output TFP; D is a constant
parameter.

We assume that the labor force quantity and total
factor productivity (TFP) in region k remain constant.
The benchmark region can be used as the starting
point.

1
Pk = [pk(RY)" + pk(RE)"]P, 0

Where: 6 is the labor supply elasticity coefficient; K *
and K ¥ are CoHC and nCoHC production.

Equation (9) shows that both CoHC and nCoHC
productivity hck impact total output by influencing
HCQI. Improvements in CoHC and nCoHC
productivity (h*) can boost regional total output.
Better education encourages workers to choose
cognitive occupations, resulting in a low proportion
of non-cognitive occupations [16, 17]. By increasing

the average number of years of schooling, workers'
preferences for cognitive occupations would
encourage people to accumulate CoHC.

A similar bias would result in a decrease in nCoHC.
This inference is supported by Equations (8) and (9)
[18]. It is possible to justify some indicators of human
capital quality, the potential of the labor market, the
regional differences in the supply and demand of
labor, etc.

Results

Human capital is increasingly becoming a factor
that enables the effective and sustainable operation
of economic entities at the current stoge of
socioeconomic development. It is human capital that
is the basis, and thanks to its presence, economic
entities gain the opportunity to function with the fullest
return.

Based on this, we can conclude that the organization
of a well-functioning human capital is the key to
solving a large set of strategic tasks for the economic
growth of the country and its regions. It is necessary
to accept the formulation of the concept of human
capital as a set of qualitative competencies possessed
by individuals living in the desired region and
implement them in the economic sphere. This definition
emphasizes the category of competence or the
concept of the need to ensure human capital quality
and improve its properties. According to this concept,
labor force consumers are guided by a product that
best corresponds to the highest level in technical,
operational, and quality terms, thereby providing the
greatest benefit to organizations [18, 19].

Our research was carried out in the context of the
Russian Federation entities, which are listed in Article
65 of its modern Constitution: a total of 89 constituent
regions and new entities of Russia, of which 24 are
republics, 9 territories, 48 regions, 3 federal cities,
1 autonomous region, and 4 autonomous districts.
Data on the population and relative numbers that
make up the supply potential in the country’s labor
market are presented in Table 1.

The data given in Table 1 show that, on average, for
2018-2022, the human capital potential of Russia
(PHC) is 57.0%, which is the working-age population
of the country. In general, almost all Russian Federal
Districts have PHC above the national average. The
Chukotka Autonomous District (64.2%), the Republic of
Ingushetia (62.4%), and the Magadan Region (61.8%)
have the greatest PHC. It must be said that the success
of the formation of human capital is determined by a

3 About 3.8 trillion rubles will be allocated from the Russian budget for education in 2022-2024. TASS. https://tass.ru/ekonomika/12549109
(Accessed: 08.08.2023 r.) (In Russ.); Education in numbers. Brief statistical Bulletin. https://issek.hse.ru/mirror/pubs/share/749756927.

pdfeysclid=Im4jdce25i263660993 (Accessed: 10.08.2023) (In Russ.)
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large set of factors affecting its quality, systematizing
the parameters of supply and demand in the labor
market. Therefore, an interesting point is to analyze the
state of the labor market by comparatively assessing
the number of vacancies and resumes, as well as
calculating the hh-index, which reflects the number
of resumes compared to the number of vacancies on
the market in the selected professional field [18]. The
analysis base was chosen based on the availability
and access to statistical information (Table 2).

Table 2 shows that the final data set contains 62435
observations of a vacancy shortage in the country as
a whole and in nearly all of its regions. There were
404124 vacancies (demand for labor) and 556255
applicants, indicating that the supply of labor (number
of applicants) exceeded the number of vacancies in
some instances. According to this analysis, the labor
supply per applicant exceeds the demand for jobs by
coefficients of 1.376 and 1.268, respectively, when
assessing the weight of labor supply (applicants) over
the number of vacancies and based on the number of
applications per vacancy.

There is an absolute surplus of resumes in Moscow
= 103,911, but there are 1.95 resumes for every
vacancy. The largest number of identified labor
shortages was noted in the major cities of the country:
Krasnodarskiy kray (-19398 people, or 1.826
resumes per vacancy), Nizhny Novgorod region
(-7183 people, or 0.676 resumes per vacancy),
Ryazan region (-6671 people, or 0.303 resumes
per vacancy), Kirov region (-5598 people, or 0.351
resumes per vacancy), Samara region (-4980 people,
or 1.370 resumes per vacancy), Rostov region
(-4890 people, or 1.386 resumes per vacancy), etc.
Moscow region (-3753 people, or 0.925 resumes per
vacancy), Leningrad region (-2319 people, or 0.691
resumes per vacancy). As for the parameters of the
vacancy shortage, the same trend is observed in all
regions of the country. In almost half of the Russian
regions, there is a shortage of personnel.

Based on the hh-index by regions of the country, it is
possible to establish the leading regions both in terms
ofthe number of resumes and the number of vacancies
in terms of surplus or shortage of personnel. According
to Table 2, of the regions considered, only one of them,
the Chechen Republic, has a high level of competition
among job seekers for jobs (8.0<hh<11.9); 4 regions,
the Kaliningrad Region, Moscow city, the Republic
of North Ossetia-Alania, and St. Petersburg, have a
moderate level of competition for jobs, a healthy ratio
between employers and applicants (4.0<hh<7.9).
The rest of the studied regions have a shortage of
applicants (2.0<hh<3.9).

We must agree that the excess of the number of
resumes over the number of vacancies presented in
Table 1, both in the country as a whole as well as
in its regions, may be the result of subjective factors
in the behavior of job seekers and does not reflect
the actual state of the labor market. The indicated
parameters of deficit and/or surplus do not show the
number of unemployed labor forces, which exceeds
the number of subjects of the Russian Federation
employed in the economy [20, 21].

Using the test results on CoA and schooling average
years, we estimate the labor supply elasticity
coefficient in Russia. The relevant data are taken
from the data of our previous studies, which present
the results of the analysis of general trends in the
age composition of the population and its active
part (from 16 to 65 years old)* [16]. The database
contains pertinent information such as the regions
in which the investigated individuals live, education
levels, cognitive test scores, and occupation codes.
The Russion Family Panel Studies 2018-2022
(RFPS-2018-2022) data was cleaned by removing
data points with missing, unknown, or ineffective
memory or sequence test scores. The total number of
observations in the final data set was 404124 [13].
Gruzina confirmed that Barro and Lee's method,
which involves a weighted average of the education
level and population proportion of employees in
different regions, could also be used to calculate
the index. The index S = 1.5 (the illiterate and
semi-illiterate population share) +7.5 (the primary
education population share) + 10.5 (the junior high
school education population share) + 13.5 (the senior
high school education population share) + 17 (the
population share of those receiving tertiary education
or above) and 50.0 (other factor parameters) [16].

The method for calculating the employment shares
of cognitive and non-cognitive occupations s
now described. Leadership ability can be used to
categorize occupations as cognitive or non-cognitive.
Other research takes a more nuanced approach,
considering  dimensions such as leadership,
communication, and social skills [11, 16].

We distinguish between cognitive and non-cognitive
occupations using a variety of parameters. Relevant
information, such as regions where individual
interviewees were located and current working status
occupation codes, was extracted from the RFPS-
2018-2022 database. Individuals with unemployed
status, withdrawal from the labor market, inability to
judge, and inapplicability are excluded [2, 22].

The least squares regression results for the Russian labor
supply elasticity coefficient are shown in Table 3. A

4Mabiala G., Linskiy D.V., Maslich E.A., Bairakova I.V., Romaniuk E.V. The Socio-spatial stratagems of human capital development in
the Southern Federal Districts of Russia. MIR (Modernization. Innovation. Research). 2023; 14(2): 294-315. EDN: https://www.elibrary.ru/

mpdoah. https://doi.org/10.18184/2079-4665.2023.14.2.294-315
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P measure of cognitive capital is regressed on the average
g g level of cognitive employment share in Equation 7. We
2% employ R. Barro and J.-W. Lee's numerous measures of
“_g % cognitive capital in this manner [23].
1o
& z The significance of the calculations is presented in
3 Table 3. Column (6) has the best goodness of fit, with

R?2~0.673 and an estimated labor supply elasticity
coefficient of 0.538. Using (1 — 1/6)~0.538, the labor
supply elasticity coefficient in Russia is 8~ 2.1645.

% % % QOur estimate of 8is consistent with previous research.
E glgl =
Ei =HE = Hsieh et al. (2013) proposed that innate abilities follow
3 gl<|s| 5 the Frechet distribution. They used a different method
£ B & & ® to show that =2 and concluded that the real value
= g g 5 is (1.5<6<2.5). Hendricks et al. [17] estimated @ in the
i A S g Q (1.78<0<2.62) and (1.48<0<2.5) ranges, respectively.
&z Y
S i Xiang and Yeaple [2] used data from high-income
§ § developed countries and estimated 6 = 1.578,
g ‘S concluding that @ was between 1.746 and 3.014. Our
3 iy estimates in Table 3 for 1.568<0<2.886. Therefore,
3 g we estimate that for regions in Russia, the elasticity
S 8 coefficient of labor supply is equal to 2. Multiple
QR estimation methods and validity from the literature
-~ O
NS strengthen our estimate of 8 [2]. Based on formula
@ S 8, we estimated the coefficient of labor demand
5 —_ NS . .
ﬂ§ 22|31 2 =] = g § elasticity (Table 4).
-~ § § As a result, the labor demand elasticity coefficient
E % = § | 2 [E|5 § @ should be calculated using enterprise-related data.
% sS|=| ~ |E|= 2 Y To calculate 6, we use employee structure data
s |5 & S g from listed companies from 2018 to 2022 from the
% |58 5‘3% 2l 2 T g S statistical database. S was expressed using the
E E E =l =) = ; % average years of schooling obtained by the Barro-
i ,.:.z - G = 3 Lee calculation method [23].
=l s
— | 2 o
|2 g o 298 Table 4 reports the least squares regression results
= |22 5|28 5 |5 gy
= 5 275 2 |3 °% s for the Russian labor demand elasticity coefficient
5- z E- o g G 3 8 settings and trade or migration conditions across
Fa = ; 2 § R regions. The regression model applied relative data
£ 258 5 |2]E B from the studied regions of Russia for the period
| = ™ i =
5 3 I I ] = é T3 from 2018 to 2022. The findings show that the labor
m - o e ° z § § demand elasticity is 1.57 and 1.65 under closed
- 5 S
'E“g 5 B 2l 5 |2 2 § § S and open economic conditions, respectively. They
= - 233 S calculated a = 1.78 using the CES total production
s g ARE ~- 38 function, such as wages and employment, in many
.E g & 2|2 g § S % § countries [10]. The regression coefficient calculated
T 2E8 8 b hors i d a = 1.68 (with th -
= v s 8 5 y many authors is around « .68 (with the cross
§ § g 3 sectional data from G7 high-income countries) [2, 9].
S C 8§ &
-] S 233 Regional HCQ and per capita outout. Regional
E ; g 3 § differences exist in how education policy is oriented.
E 15 _| g _§ § The orientation of education policy results in differences
:?:n =l | | B 2 g3 in CoHC and nCoHC production. A high employment
E E ] - | g v 9 . . _ ope .
S_'n‘mg ° .i s Prgporhon in Qon cognitive c?ccupoflons ' may
25|z gz S 3 indicate comparative advantages in the formation of
E|E T‘E b=t [ 2 s nCoHC, resulting in high nCoHC productivity. HCQI
E|B|EE g £ ES is calculated using Equations (1) and (2). According
S|=|=2 S 28 S8
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Table 3

Estimated labor supply elasticity coefficient in Russia, on average for 2018-2022

Tabnuua 3

PacuetHbiit k03ddbrUMEHT anacTUuHOCTM Npeanoxenus paboueit cunbl B Poccun, B cpeaHem 3a 2018-2022 rr.

p Cognitive ability | Memory test | Sequence test | Average years of schooling, Average years of
lest score SCore score RFPS-2018-2022 schooling: Barro & Lee
(1) (2} (3) (4 (5) (6)
Inps 0.347 0.425 0,346 0,666 0.538
Constant 6.460 1.6035 6,450 2,364 2.663
M 30 30 30 30 30
R’ 0.546 0.496 0.546 0.626 0.673
|8 estimate 1.578 1.774 1.576 2.886 2.165
Compiled by the authors based on formula (7)
CocmassnieHo asmopamu Ha ocHoge hopmysnei (7)
Table 4
Estimated labor demand elasticity in Russia, on average for 2018-2022
Tabnuua 4

PacyeTtHas anactuyHocTb cnpoca Ha pabouyto cuny B Poceun, B cpeprem 3a 2018-2022 rr.

Parameters Cognitive ability test score Memory test score
(1) (2) (3)
¥ _1 2.681378542
In S—k . 1-—# o X
pa(1 —x7)

[1+ .(1 ka X 290606215
|Constant 8.256202462 8,200414891

N 372 372
._Rz 0.124064882 109.3453195

Compiled by the authors based on formula (8)
CocmasnieHo asmopamu Ha ocHoge (popmysbl (8)

to the HCQI expressions, per capita output consists
of HCQ and output TFP. The human capital output
elasticity coefficientimpacts how HCQI and output TFP
contribute to per capita output [8, 9]. We calculate the
impact of provincial HCQ and output TFP on Russian
per capita output using relative data from all studied
regions from 2018 to 2022 (Table 5-7).

We report the relevant parameters for Russia. The
table's first column shows the average GDP per
capita of various regions from 2018 to 2022. The
GDP of 18 regions of the Central Federal District,
10 regions of the North-western District, 8 regions of
the Southern Federal District, 6 regions of the North
Caucasus Federal District, 14 regions of the Volga
Federal District, 4 regions of the Urals Federal District,
8 regions of the Siberian Federal District, and 9
regions and territories of the Far East Federal District
is P823527.433, P777399.917, £394682.200,
P228252.900, P459497.733, £1018359.083,
P513127.183, and P695661.813 respectively.

Tyumen's regional per capita GDP is higher than
other Russian regions; it is higher than Moscow's and
St. Petersburg's GDP (Table 5-7).

The relative per capita output index in Russia reveals
a significant income disparity between regions. Is the
income disparity in Russia explained by the HCQ and
output TFP. Columns (4) and (6) show the contribution
rates of HCQ and output TFP, respectively. We
elaborate on the values of Belgorod Oblast Province.
Belgorod Oblast Province has a lower per capita
output than Tyumen. This disparity is caused by two
factors. First, Belgorod Oblast Province's overall
HCQ (Column 4)is only 69.6% that of Tyumen Oblast.
Second, Belgorod Oblast Province's TFP is 40.6% of
Tyumen Oblast's per capita output. The two effects
combine to produce the Belgorod region's output per
capita of 0.283= (0.696x0.406), which is 28.3% of
the Tyumen region's level.
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S 3 o The calculation  formulas  for  the
| 3 Fcd contribution rate of HCQ and the
R~ B - . .
2R g =] g contribution rate of output TFP are
5 g =5 ~1=l<l=l2=2] o < 1
o : ggcfﬁﬁ.ﬁi%w§§}3§ L (gk\T
"3 £ 2 ITIIEICIIETTIE] & (H*)*=" and Go) respectively [4].
X
o - %
E § And, the findings show that the contribution
S rate of HCQ is higher than the output TFP
v
= g in all Russian regions.
- o
=5 S
a‘g elalalzlel=le]lel =] 5 Thus, HCQ has a significant impact on
8 QE @ ZI2ISIEIFIAE # - 2 per capita output, economic growth, and
g2 *% o il e e e e e e e regional income disparities. Compared
< e S to the Central and Northwestern regions,
g the share of TFP output is higher in the
g S Ural federal region. The Tyumen region
s 5 § has higher per capita production than
__E' % eln]|alalalelalela] € the other two regions. The share of HCQ
E o 2 EH BB EE B EEEEE in output per capita is also higher than
S g 1711111 =L 2 the TFP. Now we look at how changes in
E ik 2. CoHC and nCoHC productivity, as well
g § as HCQ, affect per capita output growth.
_ g8 We investigate how changes in CoHC
8’ < '§ and nCoHC productivity affect average
~J
o cijwilen| e =lolml=+] S ° years of schooling and total output in a
% S b 39; E 2 § ﬁ & & e 8 \§ region to draw conclusions that could aid
= i e e e e e B § g government policymaking. Many authors
Z s § stated that the ratio of the subsequent
£ 5 equilibrium state to the initial equilibrium
= 583 state can be used to express the change in
= ;2: 88 human capital productivity, i.e.,
29
? mmgﬁmmﬂ-ﬂmgg‘éﬁ ~k ¢ ,
2 =1Z|A| =555 ZIZ2|E]l s s hi = —¢, where k and k'represent the
5 slelel=l=l=s]s]=]=] S S s hi
£ S 2 § prior and subsequent equilibrium states,
S b I8 respectively [6].
oS X \©
N S O
4 £ 58 We will investigate the impact (If¢) of
o 388 ) .
% = slalelzlal=]z] 2l el changes in the productivity of CoHC and
s §' Cl2ELE2| =25 ] ¢ 89 nCoHC, as well as the trend of the human
s a2 2 =3 b ] e E = Il £ T2 capital quality index, on the increase in
E&Hhﬁchhi_‘ﬁa = g9 . .
5 A clEl2lzlzls|=2]e] S 55 total output (GDP production) per capita.
B g (] bef 2 DY 1] e iad B KRN IS v 8 Our research contributes to a better
E E, S understanding of CoA and nCoA, as well
3 S 3 as HCQ in Russia, which could help guide
g S3 education investment policy in Russia and
S 53X - -
=3 its regions.
o S §£3
B gl & S g It is demonstrated that indicators of human
g ,_E o g ?-).‘g capital quality have improved in several
" a|= o) E § §X territories, with HCQI indices approaching
E ~|g|= E N 2 g § g 1.000 (that is, closer to the leading region
8 = E‘ =17 :E & g E g @ gf, — Tyumen) — the Central Federal District
2 HEE R E e EE § §S (0.959 and 0.911), the Northwestern
o [ 5 =l = . .
A bl B £ = B Eu.:; HE B £ g Federal District (0.906 and 0.860) (Table 5),
= = E E = 'g == E s S and the Far Eastern Federal District (0.810
HHEHEHE E B REE d 0.769) (Table 6). H despit
5 6 EH B EEE E B R and 0. able 6). However, despite
zlz|=|=|Z]| <] Z] <] 2 3 2§ increasing educational expenditure in
S §§ these places, improved human capital
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metrics do not contribute to higher economic growth
because all graduation rates are less than 1.000

(Tables 5-7).

The reason could be a disproportionate emphasis
on CoA. A balanced focus on CoHC and nCoHC
development based on economic sectors’ needs
and demand may be most beneficial in driving
the region's economic growth. It is necessary to
implement a calculation using the parameters of
the empirical model (10). Scholars have widely used
Barro and Sala-i-Martin's economic growth model to
understand the relationship between human capital
and REG [24, 25].

lin(ye) = In(Ye-1) = If}clrc

% = aylin(yg,) + apIn(HCQI,) + ay Xy, +
+ g+ U+ e, (10)

Where: y, is the per capita output of region k in period

t; lin(y,) = In(y,,. ) is per capita output change from

period (t-1) to (t); HCQI is the core variable under

investigation; X, is a set of control variables. y, and

u, are fixed effects controlling for regions and years,
respectively; ¢, is a random perturbation term [16].

However, the sample size for cross-sectional
regression estimation is frequently insufficient and may
result in bias due to variable omissions. In recent years,
research has successfully used panel data to estimate
growth models to overcome such issues. The method,
first proposed by Wang X. et al., has gained popularity.
We estimate the equation using the two-step GMM
system, as described in many studies [3, 14].

Variable selection and data description. In  this
paper, the primary response variable of interest is the
growth rate of output per capita, which we use in the

logarithmic form, lin(y, ) = In(y, ). The HCQl is the
main explanatory variable, and it is calculated using
data from studied regions. Estimated HCQI values
are reflected in Table 8.

The factors are specified in the above model. The
investment rate (Invest,,) is the share of GDP in
gross fixed capital formation. The proportion of total
imports and exports to GDP is used to calculate the
degree of economic openness (Open, ). The trade
unitis around P934.000. Before calculating the ratios,
USD figures are converted to RMB using the current
exchange rate. The labor force participation rate
(Labor,,) is defined as the proportion of employers
to the total population. Technical innovation level,

patent applications per million people (Tech, ).

The panel data for the studied Russian regions ranges
from 2018 to 2022, and Table 8 summarizes the
statistics for various variables. Economic growth is a
dynamic process, with changes in growth influenced
by growth levels from previous periods. Equation (10)
includes autoregressive terms to account for this. We
employ a dynamic panel data model. For calculation,
the GMM system is used, and the estimated results
are represented in Table 9. The system's GMM
estimation results are consistent and correct.

Table 9 contains columns that report regression
results with a different set of control variables.
Column (1) considers a model with HCQI as the sole
explanatory variable. At a 1% level of confidence,
the HCQI coefficient is positive and significant.
Additional control variables are added to the models
in Columns (2—4). In all models, the HCQI coefficient
is positive and significant, indicating that HCQ
promotes growth in Russian regions. According to
the regression results in Column (4), improvements in
HCQI, employment rate, and economic openness all

Table 8
Indicators for assessing the impact of human capital on economic growth, in 2018-2022
Tabnuua 8
Mokazarenu oueHKM BAUSHUS YENOBEYECKOro KanMTana Ha akoHoMuueckuid poct 8 2018-2022 rr.
Variable Description Observation, § Mean Sid Min Max
(n 2) (3) &2 5) (6) (7
Yie per capita GDP B9 573028.74 J08E44.59 115038.39 1681694.70
[HCQ! uman capital quality index 89 0.373 0.104 0,237 1.276
he CoHK productivity &9 0.362 0.027 0,233 0412
b nCoHK productivity 89 0.355 0458 0.016 4.068
Unvesty) — |Investment rate 89 0.253 0.0790 0.132 0.611
(abor,) lEmplo]mJem rate 89 0.239 0.026 0.166 0316
(_f»"PE"u) Economic openness 29 0.146 0.142 0,007 0.742
(Tech) Technical innovation level 89 2.020 2.274 0.004 13.719

Compiled by the authors based on formula (10)
CocmasneHo asmopamu Ha ocHose gpopmysnei (10)
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Table 9

The impact of various human capital parameters on economic growth, in 2018-2022
Tabnuua 9

BnusiHue paznuuHbiX BUAOB NOPAMETPOB YENOBEYECKOrO KANUTANA HO 3KoHoMM4eckui poct B 2018-2022 rr.

Explanatory variables _Explained variable: _In(yy — In0ke—1))

One-step system GMM system GMM

(1) (3) (4) (5)
I ey) (1,024 (039 -(.0249 (1,034
2.81 2.367 -5.92 75,100
inh, 0.022 0.04 0.02 0.036
0.308 0.257 0.869 0.656
link,, 0.018 0.016 0.018 0.016
2.908 2486 7.970 5,975

X 0.004 0.000 0.003
InCinvestic) X 0142 0.000 0277
X 20,007 0.000 0011
n(laborye) X 0,119 0.000 0,419
x 0.006 0.000 0.006
n(Opense) X 0.775 0.000 2122
In(Techy) X 0.002 0,000 0.002
x 0.261 0.000 0.778
().353 (469 (.36 (.466

|Constant 3084 | 2738 708 5.087
AR(1) test value 20,844 20,865 0.888 ~0.905
=value 0.012 0.014 0.011 0.014
AR(2) test value 0.538 0.706 0.59 0.727
F-\-‘ﬂ]uu 0109 0.098 0.094 0.073
Hansen test value 12.001 12.032 12,001 12.032
-value 0,392 0386 0.392 0.386

N 59 89 89 59

Compiled by the authors based on formula (10) and data from Table 8.

CocmasneHo asmopamu Ha ocHose hopmysibl (10) u OaHHbIX mabauysi 8.

contribute to economic growth. The coefficients for
fixed capital investment and level of innovation are
positive but not statistically significant.

The Russian per capita output growth rate increases
by 0.19%—-0.22% for every 1% increase in the HCQI.
Similarly, a 1% increase in economic openness
increases the rate of per capita output growth by
0.02%. The increase in employment rates raises the
per capita growth rate by 0.05%—0.06%, which is
significant at the 10% confidence level. The outcomes
are comparable to those of the one-step GMM
system. The estimated coefficients, on the other hand,
have a higher level of significance. The estimated
coefficients of HCQ, employment rate and economic
openness are significant at the 1% confidence level. If
the HCQ rises by 1%, per capita output rises by 0.176
percentage points. A 1% increase in the employment
rate boosts economic growth by 0.047 percentage
points. A one-point increase in economic openness
raises per capita output by 0.019 percentage points.

Many studies indicate the importance of the HCQI per
capita coefficient in ensuring the economic growth
of the country and its regions. For initial per capita
output, both the one-step and the two-step GMM
systems produce negative and significant coefficients.
This suggests that different Russian regions have
experienced rapid conditional convergence in
economic growth over the last decade [26].

According to the regression results, the estimated
coefficients of prior per capita GDP range between
7.0 and 9.7%. In all models, the HCQI coefficient
is positive and highly significant. This highlights the
significance of HCQI in promoting economic growth.
A section of the literature restricts human capital to
cognitive capital only, whichis frequently measured by
school years. We can say that for every year increase
in average years of schooling, the average annual
economic growth rate increases by 1.4—1.7%, and
the convergence rate of economic growth is between
6.9—7.5%. Our metric for human capital, both CoHC
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and nCoHC are included in HCQI. Then, it's good
to demonstrate that increasing the level of human
capital structure by 1% increases the economic
growth rate by 0.16—0.34%. Increasing the quality
level of human capital by 1% increases the economic
growth rate by only 0.18-0.20%. Human capital is
diverse, and different types of human capital may
have varying effects on economic growth.

The calculated and tabular justifications carried out
in this way made it possible to construct a model of
the influence of various types of human capital on
economic growth (Table 9). The model contains no
second-order autocorrelation because the p-value for
AR(2) is insignificant. The AR(1) p-value is significant.
Hansen's test also indicates that the instrument
variables chosen are valid. The tests show that the
system GMM model is accurate and consistent in its
estimation. Columns (1) and (2) in Table 8 show the
estimation result of a one-step system GMM, while
Columns (3) and (4) show the estimation result of a
two-step system GMM [27].

The table clearly shows that nCoHC productivity
coefficients are positive and significant at 1% in all
four columns. The CoHC productivity coefficient is
positive in all four columns, but only in the two-step
GMM is it significant. When nCoHC productivity rises
by 1%, the rate of per capita output growth rises by
0.04-0.05%. When control variables are included,
the cognitive human capita productivity coefficient
rises from 0.05 to 0.09%, in columns (3) and (4).

Our findings suggest that both CoHC and nCoHC
productivity promote economic growth. When the
coefficients are considered, CoHC has a larger effect
on economic growth in terms of magnitude. Various
regions could expand based on their cognitive
and non-cognitive human productivity levels. In
Column 4, the coefficients of economic openness
and technological innovation are both positive and
significant.

A negative and significant coefficient of the AR(1)
variable in Figure 1 indicates economic growth
convergence. The regional differences in economic
sectors  focus, government infervention, and
economic development levels exist within Russia.
The influence of explanatory and control variables
may differ across regions. Furthermore, any policy
recommendation made by the government must be
based on a regional analysis. For the analysis of
the impact of HCQ on REG the federal sample was
subdivided into 8 major regions. This study examined
the impact of HCQ on economic growth in Russia's
Eastern, Central and Western districts.

Table 7 and Figure 1 show the extent to which HCQ
influences the rate of per capita output growth in
different regions. The effect of three regional factors

on economic growth: human capital, labor force, and
technological innovation. Improving regional HCQ
in the Central, Far Eastern, and Southern Federal
Districts has a significant economic impact. The
extrapolation of the mentioned results explains the
extent to which HCQ influences the per capita output
growth rate in different regions. Improving the HCQ
in the Central and Far Eastern Federal Districts has a
significant impact on economic growth.

The rate of per capita output growth in the Far
Eastern and Southern Federal Districts and regions
of the Northwestern Federal Districts is significantly
influenced by CoHC. When the productivity of
CoHC increases by 1% in the western region, the
economic growth rate increases by 0.1266%. The
CoHC coefficient, on the other hand, is not significant
in the Central Federal District. Only in the Central
Federal District is the nCoHC coefficient significant.
When nCoHC productivity rises by 1%, the Central
Federal District's per capita output growth rate rises
by 0.0153%. In the Far Eastern Federal District, the
investment coefficients, CoHC, employment rate and
level of technical innovation have the greatest impact
on per capita output. The most important factor
influencing economic growth in the Western region is
CoHC, followed by an increased investment rate [28].

Despite controlling for a variety of economic
variables, our general findings on the impact of
CoHC and nCoHC are consistent across the three
Russian regions. Against the background of all this,
one of the most important conclusions follows that
the parameter human capital quality acts as a factor
determinant of economic growth in Russia as a whole
and its regions in particular (Fig. 1).

Figure 1 systematically reflects the direct dependence
of the economic growth of Russia and its regions
on the dynamic trend in human capital quality. The
disparity in economic growth across the country
can be explained by the different levels and
disproportionality of human capital. The é™-degree
polynomial equation clearly shows this relationship
(y = 0.0035x¢ — 0.0877x> + 0.837x* — 3.837x3 +
8.7784x?— 9.6057x + 4.873) with a reliable Fit Ratio
(R2=10.9721) (high dependency).

The disparity in the magnitude and significance levels
of variables may be attributed to the regions' vastly
different sectorial, economic and social structures.
Russia has an uneven spatial distribution of industries
and uneven regional development after more than
a decade of rapid economic growth. The levels
of economic development in the Central Federal
District and the Northwestern Federal District differ
significantly. The region generates more than 65%
of the national GDP. These factors could explain the
high impact and significance of the investment rate
and CoHC coefficients [27, 28].
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Fig. 1. Factor trend of dependence of economic growth on human capital quality index

CocmasneHo asmopamu Ha ocHose ma6auywl 5.

Puc. 1. qDOKTOPHbIﬁ TpeHp 3aBUCMMOCTU DKOHOMUUYECKOro pOCTA OT MHAEKCA Ka4yeCTBd YenoBe4yeckoro kanurana

From an economic point of view, the Central,
Northwestern and Far Eastern Federal Districts
create prerequisites for the development of the
human capital of the country and its regions. The
region's economic development is constrained by
a lack of access to natural resources and rural
poverty problems. This explains why the CoHC
coefficient for most regions is insignificant. Many
regions do not have the same quality of human
capital, and sectoral and economic advantages
as the advanced regions of the country. The CoHC
coefficient has the greatest impact on per capita
growth in many regions.

It should be noted that additional research is
needed on a few of issues covered in the context
of the challenges we have researched. As the
foundation for managing the risk of labor productivity
decline in the country, the objectives should be the
development of a system of criteria and indicators of
human capital quality, the management of cognitive
and non-cognitive parameters of human potential,
and the assessment of its optimal structure. First
Simultaneously, it will be critical to determine how

variables that restrict labor market disproportions
operate, encouraging creative approaches to the
creation and evaluation of the effects of human
capital quality on the overall trend of economic
development of the country and its regions.

Conclusions and Relevance

Human capital in Russia has switched to the mode
of qualitative development. At the same time, the
economy of the country and its regions is driven by
innovations supported by human talent. To develop
talents, modernize the structure of economic sectors
and create a new impetus for economic growth,
the new development regime requires a strategic
allocation of resources, which gave rise to a study
of the relationship between human capital and the
economic growth of Russia and its regions.

Based on the results of the study, the approach to
calculating human capital has been refined, based
on years of education, and includes both cognitive
and non-cognitive components, measuring CoHC
and a realistic HCQI indicator based on a weighted
value of cognitive and non-cognitive productivity.
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Disproportionate investments in the development of
cognitive abilities lead to a proportional return on
production per capita.

In Russia, significant regional differences in HCQ are
observed in many investigated Russian regions and
new entities. This is primarily reflected in sparsely
populated (in terms of population density) regions
of Russia — Chukotka Autonomous region (0.07
persons/km), Nenets Autonomous region (0.25
persons/km) and Magadan region (0.30 persons/
km ), etc.

In Russia, CoHC productivity has a greater impact
on output per capita than nCoHC productivity. The
coordinated development of CoHC and nCoHC
determines the future pace of economic development.
The disparity in human capital productivity in 89
Russian regions and news entities cannot be explained
solely by the average number of years of education.
Regions with more training time may not have higher
CoHC abilities. In many regions, the HCQI level is
higher than that measured by the average education.
This is because the average schooling and academic
periods reflect only CoHC, while HCQI reflects the
quality of human capital from both cognitive and
non-cognitive points of view. It also demonstrates
the importance of cultivating nCoHC to improve the
quality of life in various Russian provinces and cities.

The Russian educational system is primarily engaged
in the development and research of CoA. While

academic performance reflects students' cognitive
abilities, many important nCoHC are overlooked.
Rethink the country's education system and talent
selection methods, as well as create a comprehensive
assessment system to promote the accumulation of
nCoHC. Local authorities should prioritize personal
development and the cultivation of CoA and nCoA.
At the same time, investments in non-cognitive skills
should be rewarded with better non-cognitive
activities.

This limits the scope of this study to analysis at the
provincial level. The availability of data at the city
level can expand and enrich the model and empirical
analysis. Education policy should improve exam
results, the number of graduates and the average
length of schooling, considering whether the supply
of human capital corresponds to the demand in the
economic structure. By leveraging different types of
human capital parameters, this initiative could help
meet economic development needs while reducing
inconsistency and improving the efficiency of human
capital distribution across the country. The sectoral
structure of the economy has been transformed
from traditional to modern with an emphasis on the
development of high-tech sectors with high added
value. Economic development requires both CoHC
and nCoHC, and balanced development can
contribute to overall production growth in various
regions of Russia.
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POBbIX TEXHONOTUIA 1 MPUKNaAHo UHopmMaTuKL; Researcher ID: AAD-2904-2021

AdoHacoBa MaprapuTta AfnieKceeBHa, JOKTOP SKOHOMUYECKMX HayK, Mpodeccop; npodeccop kadpeapbl MEHEAKMEHTa;
Researcher ID: AAB-4694-2020

Boromonosa AneHa BnaguMunpoBHa, KaHAVAAT SKOHOMUYECKIIX HAyK, AOLIEHT; JOLEHT Kadeapbl MeHEIKMEHTA

Bknad coasmopos:

Mabwana X. - CyLI.leCTBeHHbIVI BKJ1aZl B 3amMbiCeNn U coeprkaHmne nccnegoBaHns; HayyHoe pyKoBOACTBO; OKOHYaTelbHOe onoGpeHme BapuaHTa
CTaTbn onAa 0I'Iy6J1I/IKOBaHI/IH.

JInHcknn [1. B. - cyliecTBeHHbI BKIaA B 3aMblCeN 1 cofiepxaHune NCCNefoBaHNs; KPUTUYECKMIA NepecMOoTp B YaCTV 3HAUMMOTO MHTeSIeKTyaslb-
HOrO cofiepKaHus.

AMMpOBa 2.0.- pa3BuTNE METOAONOMN; aHaNM3 N NHTepnpeTauna AaHHbIX.
A¢0Hacosa M. A. - nogroToBKa CTaTbl; aHaNIN3 U MHTEPNPEeTaLmaA AaHHbIX.
Boromonosa A.B. - c6op 1 aHanu3 JaHHbIX; NpoBefeHNE SKCNEPUMEHTOB.

Asmopel npodumanu u 0906pusIU OKOHYAMEbHbIU 8aPUAHM PYKONUCU.
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