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Abstract. The importance of human capital for the sustainable development 
of modern economies is steadily increasing, that is recognized in many 
strategic documents and programs of human development. It has 
multidimensional structure, that can be applied to different levels of analysis, 
and despite longitudinal studies, there is still not much consensus about its 
measurement and key indicators. We apply this concept for the analysis of 
the Russian borderland on the base of five-year statistical data from the 
Rosstat (50 indicators), and perform factor and cluster analysis to depict the 
most significant components of the human capital and their development in 
different geographic and administrative zones of Russia. The results confirm 
that there are many inequalities in conditions of regional development aimed 
at increasing innovative potential of population and strengthen the role of 
science-based technologies in regional economies. The status of border 
region may contribute to the development of human capital (as in leading 
regions) or exacerbate unfavorable position (in lagging regions). In general, 
the western borderland is in more profitable position as it receives human 
resources from internal migration, whereas the southern direction faces more 
challenges and risks. But in fact, the situation is more complex and 
characterized in each case by unique combination of values of different 
components of human capital, requiring specific measures and strategies of 
management. 
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1 Introduction 

The role of human capital for economic development of modern societies has long 
been known and reflected in numerous exogenous, endogenous and united models 
of growth (Barro, 2001; Galor; 2015). Evolution of scientific understanding of 
nature and ways of measuring human capital consists in transition from strictly 
economical definitions of human capital as a kind of capital expenditure, costs of 
person's productive capacity, increased labor force return through improved 
knowledge, skills, professional experience, to broader interpretations of human 
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capital, including different personal traits, attitudes, motivations, moral qualities 
and everything else, that can contribute to the formation of professional and be 
reflected in his/her financial success. For instance, A. Dobrynin, S. Dyatlov and E. 
Tsyrenova (1999), define human capital as a “set of attributive qualities and 
properties, productive capacities and forces, functional roles and forms, included in 
the system of labor relations as a leading factor of social production”. From simple 
recognition that human capital is the main factor of economic and social well-being, 
many countries, including Russia, has moved to active elaboration of national plans 
and strategies of its development, putting human capital among the most important 
national priorities (World Bank, 2019). 

Being complex economic, social and even philosophic category, human capital 
has qualitative and quantitative parameters and components. Interdisciplinary 
character of the notion, its active implementation in political and managerial 
practice has led to the loss of methodological purity and complicated its 
measurement and evaluation. In the literature several competing approaches are 
described. Microeconomic approach implies calculation of rates of return on human 
capital and comparison of salary augmentation as a result of receiving education 
and professional training with respective costs. It is represented by different 
indicator (natural) methods, based on proxies for levels of literacy achievement, 
cost-based retrospective methods, taking into account expenditures related to its 
formation, income-based prospective methods, allowing to predict future gains 
(Mulligan & Sala-i-Martin, 1997; Kapelushnikov, 2012). These approaches may be 
denoted as direct, because they derive a measure of the stock of human capital from 
information on its various components (UNECE, 2016). The task of macro-
economic approach is to determine the volume and dynamics of human capital at 
the level of regional or national economy (its particular sectors and kinds of activity) 
and evaluation of its impact on socio-economic development (Suvorov et al., 2014).  

Despite the diversity of works and approaches, there are issues of practical 
assessment, related to complexity of cost-based calculations, the lack of accurate 
data, hesitations about practical significance of calculations (Krakovskaya, 2008; 
Grachev, Donichev & Malkova, 2016). Among the most important methodological 
issues – definition of the structure of human capital, its key constitutive elements, 
whose number and content determine the logic of hypotheses testing, justification 
of measurement methods and other organizational and methodic aspects of research. 
That said, the contemporary, especially in the Russian literature on human capital 
demonstrate abundance of terminology and attempts for structuring human capital, 
selection of its different kinds depending on aggregation level.  

Of particular interest are typologies and analytical schemes, elaborated for the 
evaluation of human capital at the regional level, because this is where the majority 
of political decisions in are implemented in socio-economic and cultural spheres. It 
is especially true for Russia, where region is the principal entity of administrative 
division, and statistical indicators, allowing to make typology analysis are best of 
all linked to the regional situation.  

The review of the Russian literature on regional human capital shows that there 
is no one accepted structure, and typical set of elements usually labor, intellectual, 
health and cultural components (Smirnov, Soshnikov, Romanchin & Skoblyakova, 



 

2005). Meanwhile, there are several variations in the repertories of types of human 
capital and measuring indicators. 

The labor capital incorporates experience, work skills and education acquired 
by different ways, including private capitals of on-the-job training. In enterprises 
and other units of all sectors of the economy, labor capital is embodied in the labor 
of qualified workers, whose share depends on technologies used for production. 
Development of technologies, transition to new and better technologies requires 
investments into further training or requalification (Kuklin & Gurban, 2012).  

The capital of health consists of physical forces and endurance, working 
capacity, resistance to illness, evaluated through investments in their support and 
development, ongoing by the State or population itself. Reduction of health 
negatively affects demographic situation, leads to decrease in life-expectancy and 
working and functional capacity of the population (Rozmainsky & Tatarkin, 2018).  

Interlinks between human and intellectual capital are not conclusive. There are 
two opposite tendencies: sometimes intellectual capital in included in the structure 
of human capital, or, vice versa, the intellectual capital is treated as an umbrella 
term, embracing human capital along with structural and relational kinds of capital 
(Pena, 2002; Moon & Kym, 2006; Allameh, 2018). Anyway, intellectual capital is 
an important part of public good, determining rates of innovative development, 
economic growth, competitiveness and effective functioning of other forms and 
types of capital (Grachev, Donichev & Malkova, 2016). The evaluation of 
intellectual capital and closely related innovative capital is made through various 
indicators, characterizing the development of science and research, reflected in 
publication activity, number of patents, volume of investments in the knowledge 
sector, volumes and structure of venture capital, number of people, occupied in the 
research sector, involved in international mobility, the share high technology-based 
industries and high-tech products and so on (Dubina & Ostashenko, 2016; Lapygyn 
& Makarov, 2018). 

The cultural capital represents investments in formation of highly intellectual, 
socialized and self-actualized personality. It is defined through social capital, family 
capital and motivation. Among its most important characteristics – morality, 
adherence to social norms, law-abidingness, social justice. In the framework of 
sociology, the most influential theory of “cultural capital’ was suggested by P. 
Bourdieu (1977), who was the first to consider capital as social category. In his 
oeuvre, the cultural capital implied the spiritual wealth of an agent, its cultural 
development as a complex of stable forms of social interaction, transforming in 
dispositions of habitus into social practices, legitimating the possession of status 
and power. 

Several authors, such as V. Bushuev, V. Golubev, V. Korobeynokov, 
Yu. Selukov (2008) suggest to interpret human capital as a sum of three main 
dimensions – vital, intellectual and spiritual capital. In so doing, vital (congenital) 
human capital is considered as “resource of sustainability” of a person as living 
being, received at the time of birth and spent gradually during the lifetime. 
Intellectual capital is acquired by means of education, professional training, while 
the spiritual capital is accumulated during the self-improvement, work above itself, 
and characterizes the person from the point of view of moral and ethical norms and 



 

values. 
In some theoretical schemes above-mentioned components are complemented 

by specific types of human capital. Thus, V. Smirnov and his colleagues (2005) 
among elements of human capital enumerate organizational and entrepreneurial, 
social, brand and structural capital, I. Vasilyev (2010) focus on biological and 
familial forms, I. Gurban (2014), in analyzing human capital at regional level 
suggests to single out demographic capital for special attention, O. Kazmalova 
(2012), examines human capital along with physical, migration, social capital, 
quality of life and motivation. 

Discussions about human capital, from early works by G. Becker, J. Mincer, 
T. Schultz, E. Denison, Y. Ben-Porath and others were closely related to migration, 
presented on the one hand as a means of investing in human capital, and on the other 
– as a way of using it as important personal resource. In particular, theoretic and 
practical models of B. Chiswick and his successors addressed questions about the 
role of accumulation of specific human capital during the stay in receiving country 
for assimilation of migrants (Dustman, 1999). Significant part of attention was paid 
to the analysis of differences in national and regional trajectories of development, 
revealing considerable disparity in transition towards post-industrial economy, 
characterized by increase of jobs requiring high level of technical knowledge, 
growing role of spatial factors and mobility, affecting distribution of human capital 
in different countries and regions (Kooiman, Latten, Bontje, 2018). 

Capital of mobility and migration is related to displacements, distribution and 
concentration of human resources, its evaluation necessarily implies the deep 
analysis of migration flows. We find perspective to divide human capital into 
internal (reserve), determined by demographic potential of region and external 
(migratory) capital. Both kinds are realized in the labor market, and the reginal 
policy should be aimed at creating efficient mechanisms of management of reserve 
and migration flows of human capital (Chuchulina, 2014). Thus, human capital at 
the regional level are represented by characteristics of health, knowledge, values, 
education, professional skills and competencies, sociocultural and innovative 
development of population, formed by means of individual strategies and public 
investments, ensuring its sustainable social and economic development.  

In our research we concentrate on the analysis of human capital in its 
interrelationships with migration processes in border regions of Russia, and suggest 
to consider migration as an external source of replenishment and transformation of 
regional human capital. The problematic of borderland has a particular importance 
for Russia, characterized by significant length of its frontiers and variability of 
demographic, economic, social and cultural conditions (Vardomsky, 2001). Despite 
several competing definitions of “border territory”, usually it is understood as 
administrative, natural or industrial area, situating near the State border, and socially 
and economically influenced by neighboring country (Baklanov, Ganzei, 2004). 
The diversity of borderland territories and differences in their status gives rise to 
divide it into three – macro-, meso- and microlevels (Granberg, 2004; Grigorieva, 
2014; Voloshenko & Voloshenko, 2019). The macrolevel includes all regions, 
possessing the State border on their territories. Administrative districts of border 
regions, whose external borders are partially coincided with the State border are 



 

categorized as meso-level. The microlevel is presented by border strip, including 
localities on the frontier. We use the broad definition treating all regions which have 
the State border on its territory as border regions, but focus only on those with land 
boundary.  

2 Materials and Methods 

The system approach to the analysis of human capital in the context of migration 
processes implies complex evaluation not only of migration exchanges, but also to 
examine factors, which can determine their qualitative and quantitative 
characteristics. There is no general agreement about how these factors can be 
measured and what are their possible indicators, that can at least partially be 
explained by the very extended repertory of modern theories of migration. In our 
research we took into account, on the one hand, results of studies of border regions, 
on the other hand, given the criticism of existing approaches, have tried to present 
new scientific results in the light of actual statistical data, reflecting contemporary 
trends of the Russian borderland development. 

The empirical base was represented by statistics data from the Rosstat, including 
50 different indicators, describing structural elements of human capital, its static and 
dynamic characteristics, registered during 2015-2019 years (when available the data 
for 2020 was used as well), divided into eight groups of indicators, describing and 
measuring: 

migration situation, the impact of external migration on the composition of 
active population (migratory capital of region): population growth resulting from 
international migration, interregional migration, summative increase or decrease in 
active population as a result of migration (share of labor-active population), number 
of people, resettled by means of the State program of support for voluntary 
resettlement of compatriots to the Russian Federation; 

socio-economic position, living standards, development of social policy (socio-
economic capital): the percentage of persons living below the minimum subsistence 
level, share of expenditure of social policy in the consolidated regional budget, 
budget expenditures per capita, gross regional product (GRP), average per capita 
income, the subsistence level; 

demographic situation, aging and capability of region to maintain natural 
renewal of population, as well as reproductive behavior (demographic capital): the 
rate of natural increase, demographic burden – general and by persons of older ages, 
total fertility rate; 

labor market and employment, number of working places and labor resources in 
the region: unemployment rate (IOT methodology), work participation rate 
(employment to average population ratio), proportion of working population from 
25 to 65 years old, who have received further training or improved their professional 
skills, proportion of population from 25 to 65 years with higher education, the 
number of higher productivity workplaces to average number of population; 

system of education, science and innovations, production and use of advanced 
technologies by organizations (scientific and educational capital, capital of 



 

innovative development): number of specialists with higher education graduated 
from regional institutions, number of researchers, the share of researchers under 39 
years in the total number of researchers, number of patent applications for inventions 
per 10 thousand people, number of secondary school graduates with medals, the 
share of organizations, using technological innovations, proportion of internal 
expenditures on research and development in percentage to the GRP, proportion of 
expenditures on education in the consolidated budget of the region, expenditures on 
education per capita; 

sociocultural conditions, access to information and cultural resources, quality of 
social environment, important for non-cognitive components of human capital, 
attitudes and values (sociocultural capital): number of sport facilities, living space 
per inhabitant in square meters, visiting of cultural institutions per thousand of 
inhabitants, level of crime (number of crimes per 100 thousand people), proportion 
of households having broadband access to the Internet; 

vital reserves and health of population, behavior related to the maintenance of 
good physical form, attachment to the values of a healthy lifestyle (capital of health): 
life expectancy, share of population with healthy lifestyle, including those who are 
systematically engaged in physical culture and sports (according to a sample survey 
by the Rosstat conducted in 2019, mortality rate among persons of working age from 
external causes per 100 thousand people, cancer mortality, mortality rate from 
cardiovascular diseases, all-cause mortality;  

regional healthcare system functioning:  proportion of health expenditures in the 
consolidated budget of the region, health expenditures per capita, capacity of 
outpatient clinics (admissions per shift, per 10 thousand people), number of 
physicians and other medical workers providing care and treatment, coverage of 
population by preventive check-ups. 

Besides of above-mentioned indicators, we have used the human development 
index, calculated by the Analytical Centre under the Government of Russia based 
on the methodology of the UNDP and included in the majority of works on the 
human capital of the Russian regions as a reference measure to make comparisons 
and analyze interrelationships between human development and socio-economic, 
migration and demographic processes, and, thus, in some extent evaluate its 
possibilities and restrictions. Being peculiar external criterion (from the research 
point of view), inclusion of this measure allowed to assess the validity of our 
typology, in the whole and on separate integrative parts. 

The analysis of the human capital in border regions was performed in several 
steps.  On the first step, the set of indicators of each group, relevant for distinctive 
structural elements of human capital was examined by means of correlation and 
component analysis to find significant relationships and internal consistency of 
separate measures. The quality of structure was evaluated by total variance 
explained and values of loadings. In case when the loadings were not high (less than 
0.6 at least, the indicator was excluded, and the factor analysis was repeated with 
reduced number of variables. Such iterative process allowed to exclude non 
consistent indicators, going against the latent construct (structural element of human 
capital), evaluated through this set if indicators, and get purer measurement without 
cross-loadings. 



 

Then, component scores, calculated with regression method were used as 
integrative indices in the second correlation analysis, showing interdependence 
among various element of the regional human capital, and with human development 
index. Correlation analysis and comparisons were followed by the cluster analysis, 
allowing to reveal relatively homogenous groups of border regions with similar 
characteristics of socio-economic development, migration and demographic 
processes, describing composition of population and its human capital. Such 
typology, compared with geographic position of border regions, their distribution 
by conditional zones of the Russian borderland allowed give a differentiated 
analysis of the human capital in this part of Russia.  

3 Results 

3.1 Characteristics of separate components of the human capital in border 
regions 

The first step of analysis allowed to describe eight principal dimensions of the 
human capital in border regions of Russia, discussed in the scientific literature and 
previous studies: migration, socio-economic conditions, demography, labor and 
employment, science, technology and innovations, health and culture and make 
comparisons about their prevalence, quality and interrelationships.  

The migration capital of the region consisted of the three main components – 
capability to attract international labor resources (0.78), capability to attract people 
from other Russian regions (0.85) and maintain the population from leaving, 
prevent the loss of the working population (0.92). According to the analysis 
completed, favorable migration indicators (factor scores over 1.0 standard deviation 
from the overall mean value) were found in the Krasnodar Krai (3.3), the Leningrad 
oblast (2.6), the Tumen oblast (1.4), the Kaliningrad oblast (1.3), the Republic of 
Crimea (1.2), the Novosibirsk oblast (1.14), the Voronezh oblast. Other border 
regions had negative or zero values. The worst situation was in the Jewish 
autonomous region (-1.12), where outmigration amounted in average 1717 people, 
that resulted in the loss of 5.8% of working population, and the Zabaykalsky Krai 
(–1.1), where the results of migration exchanges last five years were even more 
deplorable – average number of people leaving the region was over 7 thousand, the 
labor resource decrease – 3,4% of working age population (thanks to international 
migration this loss wasn’t higher). Significant challenges have also been noticed in 
the Kurgan oblast (–0.93), the Republic of Dagestan (–0.92), the Omsk oblast (–
0.85), the Republic of the North Ossetia (–0.81), the Astrakhan oblast (–0.76), the 
Murmansk oblast (-0.71), the Orenburg oblast (–0.58), the Amur oblast (–0.50), the 
Altai Krai (–0.63), the Karachai-Cherkesia (–0.54) and the Kabardino-Balkar 
Republic (–0,50). It is worth to be mentioned that specifics of formation or the loss 
of labor population was determined by the dynamics of migration and peculiarities 
of composition of population. For instance, in the Altai Krai and the Omsk oblast 
there was a significant flow of international migrants (in average over 2 thousand 
people a year), but due to the intensive migration outflows (more than 10,0 thousand 



 

people a year in the Omsk oblast and more than 8,0 thousand people in the Altai 
krai), and intensive aging tendencies, the number of working population decreased 
significantly (2.7% in the Omsk oblast and 1.8% – in the Altai krai). Similar 
situation was found in the Orenburg oblast, whereas in other regions, similar or even 
higher losses of working population were not accompanied by such dynamic 
replacement of population caused by migration. 

The integrative indicator of socio-economic development of border regions was 
formed on the base of characteristics of budget allocation for the social policy (0.88) 
and general budget expenditures per capita (0.84), average per capita incomes 
(0.83), gross regional product per capita (0.75) and average subsistence minimum 
(0.74). The leading position was held by the Tyumen oblast (standardized factor 
score – 3.5), the Murmansk oblast (2.72), the Khabarovsk Krai (1.72) and the 
Republic of Karelia (1.05), while in the regions the Northern Caucasus federal area 
– the Republic of Ingushetia (–0.99), the Republic of Dagestan (–0.97), the 
Kabardino-Balkar Republic (-0,93), the Karachai-Cherkes Republic (0.92) the 
population was in the situation of socio-economic vulnerability that affected its 
human capital.  

The most important function of the demographic capital is to maintain the 
reproduction of the demographic structure, to provide necessary quantity and 
quality of population and thus to protect the social system of a region from its 
intensive reduction. Our corresponding integrative indicator embraced almost all 
initial characteristics: the highest component loadings were at the natural growth 
rate (0.97), showing the capability of region to ensure the generational changes and 
low mortality, necessary for  at least zero or positive demographic balance, 
coefficient of demographic pressure on the working population by the older groups 
(–0.95), showing the level of aging and the burden, placed on the working 
population, for ensuring social guarantees for non-working older people, and total 
fertility rate (0.87), reflecting actual reproductive attitudes and peculiarities of 
reproductive behavior of population. 

Ranking regions by factor scores allowed to detect maximum and minimum 
values of demographic capital. The best situation was found in the national republics 
– Tuva (2.89), the Chechen Republic (2.76), the Ingush Republic (1.78), the 
Dagestan (1,62) and the Republic of Altai (1.39), where there were the highest 
natural growth rates (maximum – in the Chechen Republic – 16,48), low 
demographic burden and very high fertility approaching 2,0 children per woman, 
and in the Republic of Tuva – 3,28 children per woman. Close to optimal factor 
scores were also observed in the Republic of Buryatia (0.82), in the Tyumen oblast 
(0.75) and in the Kabardino-Balkar Republic (0.51). Such favorable demographic 
situation in these regions was explained by youthful population structure, and 
uncompleted demographic transition among ethnic groups, especially living in rural 
areas, whose traditional way of life and significant role of religion determined the 
extended models of reproduction. The worse demographic capital was found in the 
Pskov oblast (factor score –1,1, especially due to the maximum coefficient of 
natural decrease – 7,6), the Leningrad oblast (–1,1, the main problem – very low 
fertility rate – the lowest among all border regions – only 1.25 children per woman), 
the Smolensk oblast (–1.1), and the Voronezh oblast (–1.02), where low fertility 



 

rates (about 1,4 children per woman) and high natural decrease (-5.05 and –6.56) 
were accompanied by the increase of demographic burden (485-501 non-working 
people for 1000 people in the working age). 

The next step was to analyze the characteristics of the labor market and 
occupation of population, describing the volume and the quality of labor resources, 
working conditions, reflected in the employment data and data about educational 
and professional levels of workers, number and characteristics of workplaces. After 
preliminary selection based on correlation and factor analysis, we have formed the 
integral indicator of the labor capital of the border region, outlining partial 
indicators of labor activity of population (0.92) and data about the number of high 
production workplaces with higher-than-average salaries (0.91), unemployment 
rate (–0.6), and proportion of  working population from 25 to 65 years old, who 
attended further training (0.62). 

According to the results obtained, the leading positions were held by the 
Tyumen oblast (the factor score – 2.49), the Khabarovsk krai (1.22), the Belgorod 
oblast (1.01), where there was a very high level of employment (59.1%, 52.1% and 
48.0% of population), and participation of working population in professional 
training (especially in the Tyumen oblast, where 37.7% of workers received 
additional training or were retrained, in the Khabarovsk krai – 30.99%, in the 
Belgorod oblast – 31.5%), while the unemployment was among the lowest one 
(3.9%, 4.6% and 4.0%). It is worth noting other border regions with relatively high 
scores of labor capital. Among such regions – the Amur oblast (0.89), the 
Chelyabinsk oblast (0.87), the Novosibirsk oblast (0.76), the Murmansk oblast 
(0.65), the Kursk oblast (0.65), the Voronezh oblast (0.65), the Orenbourg oblast 
(0.64), the Kaliningrad oblast (0.58) and the Primorsky krai (0,50). The advantages 
of these regions were great number of working population (more than 47%) and 
relatively low unemployment rate (in the Kursk, Voronezh, Orenbourg, Kaliningrad 
oblasts – lower than Russia average – 5.3%), high level of professional training 
(especially in the Chelyabinsk oblast – 37.0%), great number of productive 
workplaces with high salary (in the Amur oblast – 162.1, in the Murmansk oblast– 
159.8, in the Novosibirsk oblast – 147.7 per thousand people). The lowest positions 
by the factor of labor capital were found in the Ingushetia (–2.84 points), where the 
average level of unemployment was 28.2%, the proportion of working population 
32.4%, the number of highly productive working places – only 35.5 per 1000 
people, and the number of workers with additional professional training – 14,6%). 
Other Caucasian republics and national regions were also rather in the 
disadvantaged position: the factor scores were lower than 1,0 in the North Ossetia 
(–1.02), in the Kabardino-Balkar Republic (–1.14), in the Karachai-Cherkes 
Republic (–1.21), in the Dagestan (–1.8), in the Chechen Republic (–1.8), and in the 
Republic of Tuva (–1.64). 

The scientific, educational and innovative forms of capital lie in the heart of 
contemporary understandings of the broader concept of human capital, and 
characterize aspirations of regional governments to develop new technologies and 
increase innovative potential of organizations, reorient regional strategies towards 
the knowledge-driven economy. The extensive number of indicators of this group 
was reduced only to those with high loadings and intercorrelations: general number 



 

of researchers (0.93), proportion of GRP representing internal expenditures on 
research and development (0.86), preparation of specialists with higher education 
(0.83), coefficient of inventive activity (number of patent applications per 10 
thousand people) (0.74). 

The highest estimates among all border regions by this factor were assigned to 
the Novosibirsk oblast – an important scientific center (3.24), by far the most 
developed by the number of people occupied in the scientific and technological 
spheres (in the region there are more than 21 thousand of scientists), the share of 
internal expenditures on research and development (1.96% of the GRP, while the 
all-Russian level – only 1,4%). In the second place – the Rostov oblast (2.25), whose 
main appeal is the preparation of specialists with higher education (35.7 thousand 
per year on average) with the domestic spending on science of about 1.0% and 
invention coefficient of 1,46. Among other border regions with high scores on this 
factor were the Voronezh (1.85) and Kursk (1.21) oblasts having high potential of 
the new technology production (the invention coefficients were 2.2-2.4), the 
Chelyabinsk oblasts, marked by the great number of scientific personnel (15.2 
thousand on average) and high expenditures on science and innovations (1.4% of 
GRP), and the Krasnodar krai, occupying leading positions in the development of 
higher education network and preparation of students (30.4 thousand per year on 
average). 

The lowest performing regions – the Republic of Ingushetia (–1.1), the Republic 
of Altai (–1.1), the Transbaikal krai (–0.9), the Republic of Tuva (–0.86), the 
Chechen Republic (–0.85), the Pskov (–0.72) and the Kugran (–0.72) oblasts. It is 
very significant, that the differences in scientific and innovative potential between 
leading and lagging regions are huge: on the indicator of expenditures on science 
and innovations they exceeded 3.0 times, on the level of innovative activity – 4.7 
times, on the number of specialists, trained in the regional system of higher 
education 5.4 times, on the number of researchers more than 20.0 times, that is, no 
doubt a significant factor, increasing inter-regional inequalities. 

The vital reserves of human capital were estimated through the comparison of 
expenditures and resources of the health care system with key indicators of life and 
health – life expectancy and mortality from various causes. During the selection of 
criteria based on correlation and factor analysis two integrative indicators were 
constructed. The first was conditionally called the factor of health capital and self-
preservation strategies of population, having two distinct poles. The positive pole 
was described by the data about life expectancy (component loading  0.896) and the 
proportion of population with healthy lifestyles (0.70), whereas the negative pole 
was formed by indicators of outpatient/polyclinic facilities (–0.868), mortality from 
external causes, including mortality in vehicle and other accidents, industrial 
injuries, murders, suicides, alcohol poisoning etc. (–0.891), and the number of 
nursing personnel (–0.63). Thus, this factor measured on the one hand biological 
reserves of health and efforts to preserve it, and, on the other hand, – adverse effects 
of societal conditions and the capacity of regional health system to respond to these 
threats. 

In the ranking of regional health and self-preservation capital, the first places 
were taken by the three republics – Ingushetia (2.97), Dagestan (1.88) and Chechnya 



 

(1.3), which have traditionally very high levels of life expectancy (the maximum in 
the Ingushetia – 81.7 years), low mortality from external causes (27-28 cases per 
100 thousand) and relatively low capacities of polyclinics (about 105 of visits 
during a shift per 10 thousand people). The top-10 of the healthiest regions also 
included the Republic of Crimea (0.94), the Kaliningrad oblast (0.87), and the 
Krasnodar krai (0.73). The worst situation was in the Republic of Tuva (–3.1), 
where the life expectancy consisted only 65.5 лет, the mortality level from external 
causes  330.3 people per 100 thousand, the proportion of people with healthy 
lifestyle – 9%, whereas the pressure on the healthcare system  the highest among all 
border regions – 319.1 visits per shift per 10 thousand of population. The 
comparatively low capital of health is among inhabitants of the Republic of Altai (-
1.63, average life expectancy – 70.1 years, mortality from external causes – 210,0, 
proportion of people with healthy lifestyles – 10.0%, capacity of outpatient clinics 
– 303.9), in the Amur oblast (–1.18, life expectancy – 68.5 years, mortality from 
external causes – 243.3, proportion of people with healthy lifestyles – 14.0%, 
capacity of outpatient clinics – 240,5 посещений). The bottom-10 of regions 
included the Republic of Karelia (–0.46), the Kurgan oblast (–0.50), the Bryansk 
oblast (-0.66), the Altai krai (–0.71), the Khabarovsk krai (-0.73), the Jewish 
autonomous oblast (–0.82), the Transbaikal krai (–0.89).  

Besides the factor described above, that was more relevant for the examination 
of biological determinants of human capital and external causes of mortality, we 
have discerned another integrative factor, measuring efficiency of prophylactic 
measures and a timely response from the regional healthcare system to risks of 
cardiovascular and oncological diseases. These two main causes of deaths in the 
structure of mortality are largely determined, on the one hand, by individual 
behavioral strategies, related to the hypodynamy, the use of psychoactive 
substances, dietary habits, investments in the health, and, on the other, by 
institutional conditions – ecological factors and the quality of medical services, 
especially – early detection of these diseases and their competent treatment. The 
constructed index included at the one pole the indicators of mortality from 
circulatory (0.96) and oncological (0.89) diseases, and, on the other pole – the 
coverage of population by preventive health examinations (–0.71). According to the 
ranking results, the most favorable situation was in the national republics and in the 
Tyumen oblast (factor scores over 1.0), as for low estimates of mortality, as for 
better indicators of prophylactic measures. Thus, in the Republic of Ingushetia there 
was the lowest level of oncological (54.6) and cardio-vascular (153.2) diseases. In 
the Republic of Dagestan low levels of mortality (74.2 and 212,6) were 
accompanied by the high coverage of population by prophylactic activities (50.6%), 
the similar situation was in the Tyumen oblast. The particularly disadvantageous 
situation was observed in the Pskov oblast (the factor score – 2,21), where the 
mortality from cardio-vascular diseases was on average 1085.4 per 100 thousand 
people, the cancer mortality – 250.4 people per 100 thousand, whereas the 
proportion of prophylactic measures was relatively low 32,0%. The complicated 
situation was in the Jewish autonomous oblast (factor score –1.6, preventive 
examination coverage – 25.2%, the level of CVD mortality – 806.0), in the Republic 
of Karelia (–1.2, cancer mortality – 239.8, CVD mortality – 748.1, preventive 



 

measures coverage – 36.8). 
The last among integrative characteristics of the regional human capital was the 

sociocultural capital, measured through the four partial components, describing the 
quality of living conditions, the development of cultural infrastructure and 
engagement of people in cultural events of their regions, including the access to the 
informational space. The final index included data about sport facilities (component 
loadings 0.79), housing (0.74), number of visits to cultural institutions (0.72), and 
broadband access to the Internet as “second-order” indicator (0.51).  

The statistical data has shown that the quality of the sociocultural conditions was 
higher in the Belgorod oblast (factor score 2.8), where there was the highest number 
of sport institutions (399.6 per 100.0 thousand people), comfortable housing (30.0 
squared meters per one inhabitant on average),and the number of cultural visits 
accounted 9.2 per thousand people. Among other favorable regions – the Smolensk 
(1.21) and Omsk (1,1) oblasts, the top-10 also includes the Kursk (0.8), Voronezh 
(0.73) and Kaliningrad (0.71) oblasts. The minimal values were in the Republic of 
Ingushetia (–2.85), the Chechen Republic (–2.54), in the Republic of Dagestan (–
1.74), in the Karachai-Cherkes (–1.09) and the Kabardino-Balkar (–0.93) republics, 
associated with undeveloped sport infrastructure (73-133 sport facilities per 100 
thousand people), low comfortable housing (14-18 squared meters per one 
inhabitant) and low access to the Internet (46-48%). 

The comparison of eight integrative measures with the index of human 
development has revealed that at least five of them had statistically significant 
interrelationships. Thus, the HDI was most related of all with the labor capital (r = 
0.71, p < 0.01), sociocultural conditions (r = 0.58, p < 0.01), scientific, educational 
and innovative potential (r = 0.56, p < 0.01). The correlation with migration capital 
was also positive, but less strong (r = 0.42, p < 0.01). Simultaneously, there was a 
negative correlation with demographic capital (r = –042, p < 0,01), denoting, that, 
unfortunately, the development of the human capital, as it is understood in the 
methodological framework, lying in the base of this index (longevity, high level of 
education and high incomes), was associated with the significant decrease of 
reproductive reserves of population, manifested in the reduction of the need for 
children and changes in reproductive aspirations, impeding to maintain the 
demographic balance of population by natural ways. It was logical to suggest that 
our integrative measures acted as factors, determining the human developments, and 
therefore we could model their interdependences. We have performed a multiple 
regression analysis with stepwise selection of predictors to illustrate this hypothesis, 
which has shown that after controlling for the rest of integrative indicators, the most 
significant were the labor and scientific-educative-innovative factors. The formula, 
obtained in the result of the regression analysis, allows to predict changes in the 
index of human development according to the state of labor and scientific spheres, 
describing more than half of variability of the HDI index: 

 
𝐻𝐻𝐻𝐻𝐻𝐻 = 0.855 + 0.015 ∗ 𝐿𝐿𝐿𝐿 + 0.008 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆,   (1) 

 
where LC – is a value of the integrative index of the labor capital, measured by 

means of factor analysis of corresponding indicators, and Sci – the value of 



 

scientific, educational and innovative capital in the border region, measured by the 
same methodology. 

Furthermore, the analysis of interrelationships among different components of 
the human capital of border regions has shown, that at least part of them were 
interdependent and mutually reinforcing. In particular, the demographic capital, 
responsible for the natural reproduction of  demographic resources and decrease of 
demographic pressure due to the aging of population, was positively associated with 
the factor of efficiency of prophylactic measures (r = 0.8) and negatively related to 
the cultural capital, associated with the development of the labor sphere (r = –0.63) 
– the increase of professional development of workers and number of highly 
productive workplaces, entailing transition from traditional to innovative way of 
life, for which the control over fertility, women's emancipation and reduction of 
reproductive expectations were typical. The socio-economic capital was closely 
related with the labor capital, for which it acted as resulting indicator (r = 0.58), 
and, at least, partially, with the sociocultural capital (r = 0.22), requiring 
investments in the cultural, informational and technological and social 
infrastructures of territories. A fundamental for us was a link between migration 
capital and its scientific, educational and innovative development (r = 0.4), showing 
that border region with higher potential of human development not only realized it 
through educational migration exchanges (especially international students, 
forming a considerable flow of international migration and a part of statistical data) 
but was an important factor and attractor for international migrants (r = 0.43) (fig.1). 

 
Fig. 1. Clustered correlations among integrative indicators of the regional human capital 
(compiled by authors based on data from the Rosstat).Notation keys: SEC – Socio-economic 
capital and social policy, SCC Socio-cultural capital, MC – Migration capital, DC – 
Demographic capital, Sci – Educational, scientific and innovative capital, LC – Labor capital, 
ProphC – Healthcare system capital, HR – Health capital and healthy lifestyle. Source: 
(Compiled by the authors). 



 

3.2 Unequal distribution of human capital in the Russian borderland: 
defining advanced and undeveloped zones 

Based on the interrelationships between separate measures of the regional human 
capital, revealed on the previous stages, especially those of integrative indicators of 
migration, scientific, educational and innovative components, we have performed a 
cluster analysis to build a generalizing typology of border regions. The results were 
validated by means of partition comparison, received by the k-means and two-step 
hierarchical analysis methods. The optimal number of clusters were defined through 
the analysis of different solutions and their consistency. Finally, a threefold 
structure combined with geographic division of border regions by different zones 
of borderland was created. Four borderland zones included the western borderland, 
representing territories bordering with Finland, Baltic countries, Ukraine and 
Belarus, Caucasian and Kazakhstan borderland areas, and southern borderland, 
covering territories, situating near the borders with Mongolia, China and North 
Korea. 

The first cluster was composed of border regions with high migration and 
scientific potential; favorable labor and employment situation, and, respectively, 
high level of socio-economic development and possibilities of realization of 
differentiated social policy. Simultaneously, in these regions there were rather high 
sociocultural capital and self-preservation behavior, but low demographic capital, 
and the health indicators were at the middle level. 

Regions of the third cluster were, in contrast, characterized by great migratory 
movement of the population in other regions, were less attractable for migration, 
internal and external, because of the socio-economic issues and undeveloped labor 
market flexibility. In these regions demographic potential was still high, unlike the 
socio-cultural development, having significant problems. As for health indicators, 
since they didn’t play a differentiating role, in this cluster there were regions with 
high indicators of health and low mortality or, in contrast, regions, having 
significant issues with medical conditions. The second cluster represented the 
intermediate variant, whose advantage was sociocultural and labor forms of capital. 
The main threats of human development in these regions were related to the low 
capital of health and demographic issues – reflected first of all in low fertility and 
high mortality.  

The mean values of integral indicators in each cluster is presented in the Table 
1 and the distribution of regions by clusters and geographic zones in the Table 2. 
The data show that the Russian borderland is not only progressing unevenly, but 
also that in each zone there are regions -leaders, the growth point with potential of 
development, and regions, facing a mix of challenges, impeding the development 
of the human capital, effective use of migration potential and contributing to the 
societal security in the region. 

Thus, regions, situating near western borders have high indicators of socio-
economic and sociocultural development, here there are only regions of the first and 
second clusters. The leading regions are centers of migration attraction, scientific 
and educational progress are the Voronezh oblast, the Krasnodar krai, the Leningrad 
and Rostov oblasts. Other regions of the zone – the Belgorod oblast, the Bryansk 



 

oblast, the Kaliningrad oblast, the Murmansk oblast, the Pskov oblast, the Pskov 
oblast, the Republic of Karelia, the Republic of Crimea, the Smolensk oblast 
demonstrate good practices and perspectives of development. 

All regions of the Caucasian borderland were classified by formal criteria as 
lagging regions, but in fact, there were many differences among them. For instance, 
the Republic of Dagestan had comparable indicators by the level of prepared 
specialists with higher education to the regions-leaders (15.5 thousand a year), and 
by the number of researchers (average – 1019.6) – to the regions with potential of 
development. If there weren’t large losses of working population, caused by out-
migration, this region could be attributed to the second, and not to the third cluster. 
In the North Ossetia, there was a fairly high level of inventive activity (1.22) at least 
the level of regions of the second cluster. 

The Kazakhstan borderland, having the long borderline represented by ten 
regions, was characterized by the variability of development of the human capital, 
including migration, scientific-educational and other components. Regions-leaders 
of this group were the Novosibirsk, the Tyumen, and the Chelyabinsk oblasts, 
regions with potential of development – the Altai krai. the Volgograd, Omsk, 
Orenburg, Saratov oblasts, whereas, the problematic regions – the Astrakhan and 
Kurgan oblasts were different in their high migration outflows and rather weak 
development of science and education. 

The southern direction had two categories of regions – regions with potential of 
development – the Amur oblast, the Primorsky krai and the Khabarovsky krai, 
acting as key players in the national program of the Far East development, gaining 
attention and support from the State, and lagging regions with specific national 
composition – republics of Altai, Buryatia and Tuva, along with the Jewish 
autonomous oblast and the Transbaikal region. 

Table 1. Average values of integral indicators in the clusters of the final typology. 

Integrative indicators Cluster 1 Cluster 2 Cluster 3 
Migration capital 1.32 -0.17 -0.60 
Capital of science, 
education and innovations 

1.45 -0.18 -0.67 

Labor capital 0.77 0.44 -1.01 
Socio-economic capital 0.3 0.16 -0.38 
Demographic capital -0.46 -0.52 0.92 
Sociocultural capital 0.29 0.46 -0.74 
Capital of health and self-
preservation 

0.22 –0.15 0.04 

Capital of healthcare 
system and health risks 
prophylaxis 

-0.13 0.54 0.74 

Source: (Compiled by the authors). 

Table 2. Distribution of border regions by geographic zones and three clusters. 



 

The zone of 
borderland Cluster Regions 

Western 
borderland  

Leading regions Voronezh oblast, Krasnodar krai,  
Kursk oblast, Leningrad oblast, Rostov oblast 

Regions with 
potential of 

development 

Belgorod oblast, Bryansk oblast, Kaliningrad 
oblast, Murmansk oblast, Pskov oblast, 
Republic of Karelia, Republic of Crimea, 
Smolensk oblast 

Caucasian 
borderland 

Problematic 
regions 

Kabardino-Balkar Republic, Karachai-
Cherkes Republic, Republic of Dagestan, 
Republic of North-Ossetia Alania, Chechen 
Republic 

Kazakhstan 
borderland  

Leading regions Novosibirsk oblast, Tyumen oblast, 
Chelyabinsk oblast 

Regions with 
potential of 

development 
Altai krai, Volgograd oblast, Omsk oblast, 
Orenburg oblast, Saratov oblast 

Problematic 
regions Astrakhan oblast, Kurgan oblast 

Southern 
borderland  

Regions with 
potential of 

development 
Amur oblast, Primorsky krai, Khabarovsk 
krai 

Problematic 
regions 

Jewish autonomous oblast, Transbaikal krai, 
Republic of Altai, Republic of Buryatia, 
Republic of Tuva 

Source: (Compiled by the authors). 

 
Fig. 2. Distribution of border regions by clusters. Notation keys: AL – the Altai krai, AM – 
the Amur oblast, AS – the Astrakhan oblast, BL – the Belgorod область, BR – the Bryansk 
oblast, BU – the Republic of Buryatia, CN – the Chechen Republic, CL – the Chelyabinsk 
oblast, DA – the Republic of Dagestan, GA – the Republic of Altai, IN –the Republic of 
Ingushetia, KB – the Kabardino-Balkar Republic, KN – the Kaliningrad oblast, KC – the 
Karachai-Cherkes Republic, KI – the Republic of Karelia, KH – the Khabarovsk krai, KD –  



 

the Krasnodar krai, KU – the Kurgan oblast, KS – the Kursk oblast, LN – the Leningrad 
oblast, MM –the Murmansk oblast, NO – the Republic of North Ossetia-Alania, NS – the 
Novosibisk oblast, OM – the Omsk oblast, OB – the Orenburg oblast, PR – the Primorsky 
krai, PS – the Pskov oblast, RO – the Rostov oblast, SR –the Saratov oblast, SM – the 
Smolensk oblast, TU – the Republic of Tuva, TY – the Tyumen oblast, VG – the Volgograd 
oblast, VR – the Voronezh oblast, YV – the Jewish autonomous oblast, ZB – the Transbaikal 
krai. Source: (Compiled by the authors). 

4 Discussion 

The proposed methodology for the analysis of the human capital in border regions 
of Russia is a synthesis of previous theoretical investigations about the nature and 
structure of human capital, attempts of its measuring at the regional level, and our 
proper ideas to build a more generalized model, uncovering all border regions at 
one glance.  

At the same time, it is worth noting that despite practical significance and 
distinctiveness of our typology, capturing key dimensions, determining regional 
differentiation and disproportions of development, the results are rather preliminary 
and our study is not still completed, partially due to the non-perfect statistical data. 
They allow in a cursory manner to outline main trends and tendencies at the level 
of averaged regional indicators. Our further investigations will be concentrated on 
the links between regional conditions and individual strategies of building and using 
human capital, including socio-psychological mechanisms, based on sociological 
and psychological methods, and regional policies towards human development and 
migration, managing to reconcile brain-gain and brain-gain processes as a factor of 
insuring societal security in the Russian borderland. 

5 Conclusion 

The analysis of statistical data undertaken allowed for the complex and 
differentiated consideration of the structure and various characteristics of the human 
capital in border regions of Russia with special attention to the actual migration 
situation and its relationships with socio-economic and geographic positions. 

Its results confirmed that the Russian borderland is extremely heterogenous, 
hence, the border situation in itself cannot be treated as clearly negative or positive 
factor of regional development. Meanwhile, key tendencies show that the western 
border regions are more fortunate – in that zone there are not lagging regions and 
many regions act as centers of attraction for migrants, while the southern direction 
bears the risks of human capital resources depletion, and characterized by the 
increase of insecurity issues, conjugated with the loss of health and neglect of self-
preservation principles. The specific of distribution of different kinds of the human 
capital in border regions is such, that scientific, educational and innovational 
components of the human capital are closely interrelated with migration processes, 
whereas socio-economic position determines the quality of labor and sociocultural 
capital, efficiency of social policy and investments into high productivity 



 

workplaces creation.  
Unfortunately, practically all border regions are experiencing a shortage of 

demographic capital and have significant problems with the health reserves of 
population, largely determined by public and wider – societal security, character of 
social relations and adaptive strategies of population in contemporary crisis 
conditions. Except for some leading regions, the migration processes play a 
compensatory role acting as substitute for filling the gaps of decreasing population, 
and relation of human capital and migration has the nature of brain drain, and not 
the brain gain. These results are evidence for implementing differentiated policies 
and developmental strategies, taking into account strong and weak points in the 
structure of the regional human capital, which can be generalized at the level of 
borderland zones with similar characteristics. 
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