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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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аннотация

цель статьи состоит в эмпирическом обосновании влияния качества человеческого капитала на экономический рост регионов 
России на основе теоретико-методического обобщения его основных аспектов. 

Методы. Наряду с традиционными, в процессе работы использованы специфические методы исследования – контент-анализ, 
методы экспертных оценок, компаративного анализа и расчетно-графический прием Сяна-Йипла, которые позволили выявить 
состояние показателей качества человеческого капитала, а также установить его оптимальную структуру, подходящую для дина-
мического экономического развития.

Результаты работы. Установлены параметры когнитивного и некогнитивного человеческого потенциала как реалистичного фак-
тора динамики валового регионального продукта, определяющего будущие темпы экономического развития. Сравнительный 
анализ коэффициентов эластичности спроса и предложения рабочей силы позволил выявить степень влияния ее качества на обе-
спечение соответствующих тенденций экономического роста. Доказано, что значительные инвестиции в человеческий капитал и 
высокий уровень его развития представляют собой фактор, лишь содействующий экономическому росту, но не гарантирующий 
его достижения. Даны рекомендации по обеспечению формирования трудового потенциала как фактора развития экономики, 
темпы роста которой во многом зависит от качества человеческого капитала.

выводы. Российская экономика должна быть ориентирована на формирование и развитие высококачественного человеческого 
капитала. Достижение этого возможно посредством кадровых инноваций, путем реформирования существующей системы образо-
вания и оценки научного потенциала с целью оптимизации трудовой и отраслевой структуры, необходимой для экономического 
развития. Человеческий капитал должен быть структурирован с учетом его качественных параметров, уровня имеющегося трудо-
вого потенциала и видов деятельности, требующих передовых знаний для системного экономического роста.

ключевые слова: человеческий потенциал, трудовой фактор, когнитивный и некогнитивный человеческий капитал, HCQ-индекс, 
индекс человеческого развития, региональные различия, инновации, экономический рост
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РазвИТИЕ

Introduction

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 
from a high-speed to a high-quality mode in recent 

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.

Many domestic representatives of the scientific 
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 innovation as a 
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 attracted the attention of the economics 
research community. Due to the lack of comprehensive 
indicators to measure human capital, research in 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 (HCQI).

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 1. 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 quantify. Human capital, according to 
him, can be quantified by looking at activities that can 
help strengthen various human abilities [4].

 1 Mabiala 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

 2 Ibid.
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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 
crystallized intelligence. Fluid intelligence is concerned 
with solving new problems and can be measured 
by IQ. 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 [9]. 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 HCQI. 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].

M I R (Modernization. Innovation. Research). 2023; 14(4):654–679RESEARCH
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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]:

Where: Sk is the average level of CoHC for a group of 
regions (k), LC

ks is the total supply of CoHC; Lk 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].

Where: So specify a base region to which all 

other regions can be compared; Y o

Lo  and Y k

Lk  are 

respectively the per capita income level for a base and 

corresponding regions; η is the elasticity coefficient of 

human capital production; Pc
o and Pc

k are is share of 
the cognitive employment occupation for a base and 
given regions; θ is the labor supply elasticity; hc

o and 
hc

k 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]:

Where: xc
o and xc

k are respectively the net export rate 
of the type i ∈ (c,n) labor force in the base region 
and given regions k; α and θ are labor demand and 
supply elasticity coefficients.

(1)

(2)

(3)

Xiang and Yeaple established, hc
o = hn

o = 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]:

Were: Lc
kD and Ln

kD are the total demand of CoHC 
and nCoHC; Lc

kS and Ln
kS 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]:

 
Where: Mc and Xc respectively, are regions that 
import and export cognitive labor; dk 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 (pc

k and pn
k ) 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 α and ∅, the 
regional nCoHC productivity hn

k is calculated [7, 14].

Human Capital Quality Index (HCQI). 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]:

  
Where; ∅o and ∅k 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; Hk is the HCQI for the given region k.

Human capital out-put elasticity coefficient (η). This 
coefficient (η) 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 
₽1.23 trillion will be allocated in 2022, more than 

(4)

(5)

(6)

МИР (Модернизация. Инновации. Развитие). 2023. Т. 14. № 4. С. 654–679 РАЗВИТИЕ
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₽1.27 trillion in 2023 and ₽1.31 trillion in 2024 3, 
with an estimated elasticity coefficient of 0.004677-
0.004153.

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

   
Where: Sk is the average years of schooling, yk is 
output per worker in given regions k; η is human 
capital output elasticity coefficient; pc

k is the share of 
cognitive occupation employment; hc

k 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 (xc

k) and of nCoHC (xn
k) are included in the 

expression for the labor demand elasticity coefficient:

  
Where: α is the labor demand elasticity coefficient; 
∅k 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.

               
Where: θ is the labor supply elasticity coefficient; ĥ

с
k  

and ĥ
n

k are CoHC and nCoHC production.

Equation (9) shows that both CoHC and nCoHC 
productivity hc

k impact total output by influencing 
HCQI. Improvements in CoHC and nCoHC 
productivity (hn

k) 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 

(7)

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 stage 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 г.) (In Russ.); Education in numbers. Brief statistical Bulletin. https://issek.hse.ru/mirror/pubs/share/749756927.
pdf?ysclid=lm4jdce25i263660993 (Accessed: 10.08.2023) (In Russ.)

(8)

(9)

M I R (Modernization. Innovation. Research). 2023; 14(4):654–679RESEARCH
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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 
of the 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) 4 [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 Russian 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 is 
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 

 4 Mabiala 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

МИР (Модернизация. Инновации. Развитие). 2023. Т. 14. № 4. С. 654–679 РАЗВИТИЕ



663

Ta
bl

e 
2

Su
pp

ly
-d

em
an

d 
pa

ra
m

et
er

s 
an

d 
hh

-in
di

ce
s 

in
 th

e 
Ru

ss
ia

n 
la

bo
r m

ar
ke

t, 
on

 a
ve

ra
ge

 fo
r 2

01
8–

20
22

Та
бл

иц
а 

2

П
ар

ам
ет

ры
 с

пр
ос

а-
пр

ед
ло

ж
ен

ия
 и

 h
h-

ин
де

кс
ы 

на
 р

ын
ке

 т
ру

да
 Р

ос
си

и,
 в

 с
ре

дн
ем

 з
а 

20
18

–2
02

2 
гг

.

M I R (Modernization. Innovation. Research). 2023; 14(4):654–679RESEARCH



664

N
ot

e:
 D

em
an

d 
– 

N
um

be
r o

f v
ac

an
ci

es
, S

up
pl

y 
– 

N
um

be
r o

f a
nd

 re
su

m
es

. 

П
ри

м
еч

ан
ие

: С
пр

ос
 –

 к
ол

ич
ес

тв
о 

ва
ка

нс
ий

, п
ре

дл
ож

ен
ие

 –
 к

ол
ич

ес
тв

о 
ре

зю
м

е.

Co
m

pi
le

d 
by

 th
e 

au
th

or
s b

as
ed

 o
n 

m
at

er
ia

ls
: J

ou
rn

al
 "S

oc
ia

l a
nd

 la
bo

r r
es

ea
rc

h"
. 2

02
3;

 3
(5

2)
. h

tt
ps

://
do

i.o
rg

/1
0.

34
02

2/
26

58
-3

71
2-

20
20

-4
1-

4-
40

-4
9;

 [1
8]

 (I
n 

Ru
ss

.)

Со
ст

ав
ле

но
 а

вт
ор

ам
и 

по
 м

ат
ер

иа
ла

м
: Ж

ур
на

л 
«С

оц
иа

ль
но

-т
ру

до
вы

е 
ис

сл
ед

ов
ан

ия
».

 2
02

3.
 №

 3
(5

2)
. h

tt
ps

://
do

i.o
rg

/1
0.

34
02

2/
26

58
-3

71
2-

20
20

-4
1-

4-
40

-4
9;

 [1
8]

.

En
d 

of
 th

e 
ta

bl
e 

2

О
ко

нч
ан

ие
 т

аб
ли

цы
 2 measure of cognitive capital is regressed on the average 

level of cognitive employment share in Equation 7. We 
employ R. Barro and J.-W. Lee's numerous measures of 
cognitive capital in this manner [23].

The significance of the calculations is presented in 
Table 3. Column (6) has the best goodness of fit, with 
R2 ≈ 0.673 and an estimated labor supply elasticity 
coefficient of 0.538. Using (1 – 1/θ) ≈ 0.538, the labor 
supply elasticity coefficient in Russia is θ ≈ 2.1645. 
Our estimate of θ is consistent with previous research.

Hsieh et al. (2013) proposed that innate abilities follow 
the Frechet distribution. They used a different method 
to show that θ = 2 and concluded that the real value 
is (1.5≤θ≤2.5). Hendricks et al. [17] estimated θ in the 
(1.78≤θ≤2.62) and (1.48≤θ≤2.5) ranges, respectively.

Xiang and Yeaple [2] used data from high-income 
developed countries and estimated θ = 1.578, 
concluding that θ was between 1.746 and 3.014. Our 
estimates in Table 3 for 1.568≤θ≤2.886. Therefore, 
we estimate that for regions in Russia, the elasticity 
coefficient of labor supply is equal to 2. Multiple 
estimation methods and validity from the literature 
strengthen our estimate of θ [2]. Based on formula 
8, we estimated the coefficient of labor demand 
elasticity (Table 4).

As a result, the labor demand elasticity coefficient 
should be calculated using enterprise-related data. 
To calculate θ, we use employee structure data 
from listed companies from 2018 to 2022 from the 
statistical database. Sk was expressed using the 
average years of schooling obtained by the Barro-
Lee calculation method [23].

Table 4 reports the least squares regression results 
for the Russian labor demand elasticity coefficient 
settings and trade or migration conditions across 
regions. The regression model applied relative data 
from the studied regions of Russia for the period 
from 2018 to 2022. The findings show that the labor 
demand elasticity is 1.57 and 1.65 under closed 
and open economic conditions, respectively. They 
calculated α = 1.78 using the CES total production 
function, such as wages and employment, in many 
countries [10]. The regression coefficient calculated 
by many authors is around α = 1.68 (with the cross-
sectional data from G7 high-income countries) [2, 9].

Regional HCQ and per capita output. Regional 
differences exist in how education policy is oriented. 
The orientation of education policy results in differences 
in CoHC and nCoHC production. A high employment 
proportion in non-cognitive occupations may 
indicate comparative advantages in the formation of 
nCoHC, resulting in high nCoHC productivity. HCQI 
is calculated using Equations (1) and (2). According 
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Table 3

Estimated labor supply elasticity coefficient in Russia, on average for 2018–2022
Таблица 3

Расчетный коэффициент эластичности предложения рабочей силы в России, в среднем за 2018–2022 гг.

Compiled by the authors based on formula (7)

Составлено авторами на основе формулы (7)

Table 4

Estimated labor demand elasticity in Russia, on average for 2018–2022
Таблица 4

Расчетная эластичность спроса на рабочую силу в России, в среднем за 2018–2022 гг.

Compiled by the authors based on formula (8)

Составлено авторами на основе формулы (8)

to the HCQI expressions, per capita output consists 
of HCQ and output TFP. The human capital output 
elasticity coefficient impacts 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 ₽823527.433, ₽777399.917, ₽394682.200, 
₽228252.900, ₽459497.733, ₽1018359.083, 
₽513127.183, and ₽695661.813 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= (0.696×0.406), which is 28.3% of 
the Tyumen region's level.

M I R (Modernization. Innovation. Research). 2023; 14(4):654–679RESEARCH



666

Ta
bl

e 
5

H
um

an
 c

ap
ita

l Q
ua

lit
y 

an
d 

th
e 

to
ta

l o
ut

pu
t i

n 
th

e 
C

en
tra

l, 
N

or
th

-W
es

te
rn

 a
nd

 S
ou

th
er

n 
Fe

de
ra

l d
ist

ric
ts

 o
f R

us
sia

, i
n 

20
18

–2
02

2

Та
бл

иц
а 

5

К
ач

ес
тв

о 
че

ло
ве

че
ск

ог
о 

ка
пи

та
ла

 и
 с

ов
ок

уп
ны

й 
вы

пу
ск

 в
 Ц

ен
тр

ал
ьн

ом
, С

ев
ер

о-
За

па
дн

ом
 и

 Ю
ж

но
м

 Ф
ед

ер
ал

ьн
ом

 о
кр

уг
ах

 Р
ос

си
и 

в 
20

18
–2

02
2 

гг
.

МИР (Модернизация. Инновации. Развитие). 2023. Т. 14. № 4. С. 654–679 РАЗВИТИЕ



667

En
d 

of
 th

e 
ta

bl
e 

5

О
ко

нч
ан

ие
 т

аб
ли

цы
 5

Co
m

pi
le

d 
by

 th
e 

au
th

or
s b

as
ed

 o
n 

m
at

er
ia

ls
: N

at
io

na
l A

cc
ou

nt
s o

f R
us

si
a.

 B
ul

le
tin

s 2
01

8–
20

22
. F

ed
er

al
 S

ta
te

 S
ta

tis
tic

s S
er

vi
ce

. U
RL

: h
tt

ps
://

ro
ss

ta
t.g

ov
.ru

/f
ol

de
r/

21
0/

do
cu

m
en

t/
13

22
1 

(a
cc

es
se

d:
 2

0.
08

.2
02

3)
 (I

n 
Ru

ss
.)

Со
ст

ав
ле

но
 а

вт
ор

ам
и 

по
 м

ат
ер

иа
ла

м
: Н

ац
ио

на
ль

ны
е 

сч
ет

а 
Ро

сс
ии

. С
бо

рн
ик

и 
20

18
–2

02
2 

гг
. /

/ Ф
ед

ер
ал

ьн
ая

 с
лу

ж
ба

 го
су

да
рс

т
ве

н-
но

й 
ст

ат
ис

т
ик

и.
 U

RL
: h

tt
ps

://
ro

ss
ta

t.g
ov

.ru
/f

ol
de

r/
21

0/
do

cu
m

en
t/

13
22

1 
(д

ат
а 

об
ра

щ
ен

ия
: 2

0.
08

.2
02

3 
г.)

M I R (Modernization. Innovation. Research). 2023; 14(4):654–679RESEARCH



668

Ta
bl

e 
6

H
um

an
 c

ap
ita

l Q
ua

lit
y 

an
d 

th
e 

to
ta

l o
ut

pu
t i

nd
ic

at
or

s 
in

 th
e 

N
or

th
 C

au
ca

su
s,

 V
ol

ga
 a

nd
 U

ra
l F

ed
er

al
 D

ist
ric

ts
 o

f R
us

sia
, i

n 
20

18
–2

02
2

Та
бл

иц
а 

6

К
ач

ес
тв

о 
че

ло
ве

че
ск

ог
о 

ка
пи

та
ла

 и
 п

ок
аз

ат
ел

и 
со

во
ку

пн
ог

о 
вы

пу
ск

а 
в 

С
ев

ер
ок

ав
ка

зс
ко

м
, П

ри
во

лж
ск

ом
 и

 У
ра

ль
ск

ом
 Ф

ед
ер

ал
ьн

ом
 о

кр
уг

ах
 Р

ос
си

и 
в 

20
18

–2
02

2 
гг

.

МИР (Модернизация. Инновации. Развитие). 2023. Т. 14. № 4. С. 654–679 РАЗВИТИЕ



669

En
d 

of
 th

e 
ta

bl
e 

6

О
ко

нч
ан

ие
 т

аб
ли

цы
 6

Co
m

pi
le

d 
by

 th
e 

au
th

or
s b

as
ed

 o
n 

m
at

er
ia

ls
: N

at
io

na
l A

cc
ou

nt
s o

f R
us

si
a.

 B
ul

le
tin

s 2
01

8–
20

22
. F

ed
er

al
 S

ta
te

 S
ta

tis
tic

s S
er

vi
ce

. U
RL

: h
tt

ps
://

ro
ss

ta
t.g

ov
.ru

/f
ol

de
r/

21
0/

do
cu

m
en

t/
13

22
1 

(a
cc

es
se

d:
 2

0.
08

.2
02

3)
 (I

n 
Ru

ss
.)

Со
ст

ав
ле

но
 а

вт
ор

ам
и 

по
 м

ат
ер

иа
ла

м
: Н

ац
ио

на
ль

ны
е 

сч
ет

а 
Ро

сс
ии

. С
бо

рн
ик

и 
20

18
–2

02
2 

гг
. /

/ Ф
ед

ер
ал

ьн
ая

 с
лу

ж
ба

 го
су

да
рс

т
ве

н-
но

й 
ст

ат
ис

т
ик

и.
 U

RL
: h

tt
ps

://
ro

ss
ta

t.g
ov

.ru
/f

ol
de

r/
21

0/
do

cu
m

en
t/

13
22

1 
(д

ат
а 

об
ра

щ
ен

ия
: 2

0.
08

.2
02

3 
г.)

Ta
bl

e 
7

H
um

an
 c

ap
ita

l Q
ua

lit
y 

an
d 

th
e 

to
ta

l o
ut

pu
t i

nd
ic

at
or

s 
in

 th
e 

Si
be

ria
n 

an
d 

Fa
r E

as
te

rn
 fe

de
ra

l d
ist

ric
ts

 o
f R

us
sia

, i
n 

20
18

–2
02

2

Та
бл

иц
а 

7

К
ач

ес
тв

о 
че

ло
ве

че
ск

ог
о 

ка
пи

та
ла

 и
 п

ок
аз

ат
ел

и 
со

во
ку

пн
ог

о 
вы

пу
ск

а 
в 

С
иб

ир
ск

ом
 и

 Д
ал

ьн
ев

ос
то

чн
ом

 ф
ед

ер
ал

ьн
ом

 о
кр

уг
ах

 Р
ос

си
и,

 2
01

8–
20

22
 гг

.

M I R (Modernization. Innovation. Research). 2023; 14(4):654–679RESEARCH



670

En
d 

of
 th

e 
ta

bl
e 

7

О
ко

нч
ан

ие
 т

аб
ли

цы
 7

Co
m

pi
le

d 
by

 th
e 

au
th

or
s b

as
ed

 o
n 

m
at

er
ia

ls
: N

at
io

na
l A

cc
ou

nt
s o

f R
us

si
a.

 B
ul

le
tin

s 2
01

8–
20

22
. F

ed
er

al
 S

ta
te

 S
ta

tis
tic

s S
er

vi
ce

. U
RL

: h
tt

ps
://

ro
ss

ta
t.g

ov
.ru

/f
ol

de
r/

21
0/

do
cu

m
en

t/
13

22
1 

(a
cc

es
se

d:
 2

0.
08

.2
02

3)
 (I

n 
Ru

ss
.)

Со
ст

ав
ле

но
 а

вт
ор

ам
и 

по
 м

ат
ер

иа
ла

м
: Н

ац
ио

на
ль

ны
е 

сч
ет

а 
Ро

сс
ии

. С
бо

рн
ик

и 
20

18
–2

02
2 

гг
. /

/ Ф
ед

ер
ал

ьн
ая

 с
лу

ж
ба

 го
су

да
рс

т
ве

н-
но

й 
ст

ат
ис

т
ик

и.
 U

RL
: h

tt
ps

://
ro

ss
ta

t.g
ov

.ru
/f

ol
de

r/
21

0/
do

cu
m

en
t/

13
22

1 
(д

ат
а 

об
ра

щ
ен

ия
: 2

0.
08

.2
02

3 
г.)

The calculation formulas for the 
contribution rate of HCQ and the 
contribution rate of output TFP are 

And, the findings show that the contribution 
rate of HCQ is higher than the output TFP 
in all Russian regions.

Thus, HCQ has a significant impact on 
per capita output, economic growth, and 
regional income disparities. Compared 
to the Central and Northwestern regions, 
the share of TFP output is higher in the 
Ural federal region. The Tyumen region 
has higher per capita production than 
the other two regions. The share of HCQ 
in output per capita is also higher than 
the TFP. Now we look at how changes in 
CoHC and nCoHC productivity, as well 
as HCQI, affect per capita output growth. 
We investigate how changes in CoHC 
and nCoHC productivity affect average 
years of schooling and total output in a 
region to draw conclusions that could aid 
government policymaking. Many authors 
stated that the ratio of the subsequent 
equilibrium state to the initial equilibrium 
state can be used to express the change in 
human capital productivity, i.e., 

prior and subsequent equilibrium states, 
respectively [6].

We will investigate the impact  of 

changes in the productivity of CoHC and 

nCoHC, as well as the trend of the human 
capital quality index, on the increase in 
total output (GDP production) per capita. 
Our research contributes to a better 
understanding of CoA and nCoA, as well 
as HCQI in Russia, which could help guide 
education investment policy in Russia and 
its regions.

It is demonstrated that indicators of human 
capital quality have improved in several 
territories, with HCQI indices approaching 
1.000 (that is, closer to the leading region 
– Tyumen) – the Central Federal District 
(0.959 and 0.911), the Northwestern 
Federal District (0.906 and 0.860) (Table 5), 
and the Far Eastern Federal District (0.810 
and 0.769) (Table 6). However, despite 
increasing educational expenditure in 
these places, improved human capital 

where k and k' represent the

, respectively [4]. 
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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].

Where: ykt is the per capita output of region k in period 
t; lin(ykt 

) – ln(y
(kt-1) 

) is per capita output change from 
period (t-1) to (t); HCQI is the core variable under 
investigation; Xkt is a set of control variables. μk and 
μt are fixed effects controlling for regions and years, 
respectively; εkt 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 

(10)

logarithmic form, lin(ykt 
) – ln(y

(kt-1) 
). The HCQI 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 (Investkt ) 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 (Openkt ). The trade 
unit is around ₽934.000. Before calculating the ratios, 
USD figures are converted to RMB using the current 
exchange rate. The labor force participation rate 
(Laborkt ) is defined as the proportion of employers 
to the total population. Technical innovation level, 
patent applications per million people (Techkt ).

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
Таблица 8

Показатели оценки влияния человеческого капитала на экономический рост в 2018–2022 гг.

Compiled by the authors based on formula (10)

Составлено авторами на основе формулы (10)
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Table 9

The impact of various human capital parameters on economic growth, in 2018–2022
Таблица 9

Влияние различных видов параметров человеческого капитала на экономический pост в 2018–2022 гг.

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

Составлено авторами на основе формулы (10) и данных таблицы 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 HCQI 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, which is 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 intervention, 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 6th-degree 
polynomial equation clearly shows this relationship 
(y = 0.0035x6 – 0.0877x5 + 0.837x4 – 3.837x3 + 
8.7784x2 – 9.6057x + 4.873) with a reliable Fit Ratio 
(R2 = 0.9721) (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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Compiled by the authors based on Table 5.

Fig. 1. Factor trend of dependence of economic growth on human capital quality index

Составлено авторами на основе таблицы 5.

Рис. 1. Факторный тренд зависимости экономического роста от индекса качества человеческого капитала

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/km²), Nenets Autonomous region (0.25 
persons/km²) and Magadan region (0.30 persons/
km²), 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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