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Abstract 
Educational capital is an important factor in the socio-economic 
development of countries and regions. This study focuses on 

identifying the features of placement of its components by the case of 
Russia; the emphasis is on determining the scale of inter-territorial 
differentiation and the specifics of educational capital concentration. The 
study is based on statistical data from Rosstat. The methodological tools are 
based on indicators for assessing the degree of inequality, methods of spatial 
autocorrelation, and cartographic analysis. It has been revealed that the 
degree of uneven distribution of educational capital elements in space at the 
stage of accumulating resources for its development is less than at the stages 
of functioning of capital components and obtaining effects from its use. 
Moreover, the specificity of constructing the spatial organization of a system 
that combines the educational capital elements is not the same at different 
stages of its life cycle due to the different significance of key factors and the 
relatively high mobility of resources. The obtained data demonstrated the 
presence of some negative features: the educational capital concentration 
areas are localized exclusively in the European part of the country, and 
significant contrasts with the neighboring regions do not allow them to 
effectively interact even with adjacent territories. 
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1 Introduction 
In recent years, the process of qualitative transformation of key sources of development of 

socio-economic different-level systems has become more and more obvious (Boschma, 2004). 

Currently, the highest level of competitiveness is characteristic of entities that are distinguished 

not by the availability of significant reserves of natural resources or material objects, but by the 
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ability to use them as efficiently as possible (Mair & Asada, 2019; Barbiroli & Raggi, 2009). Under 

these conditions, a prerequisite for successful development is the ability of individuals (and their 

communities) to quickly and comprehensively master new skills, acquire the necessary 

competencies and improve their potential (Paz-Baruch, 2020), whereas, for large-scale socio-

economic complexes, the state of their educational capital is of critical importance (Sobczak & Bal-

Domanska, 2020; Zborovsky & Ambarova, 2020). Educational capital is a very indicative 

characteristic of a complex system, expressing its readiness to confront threats and respond to 

global challenges, while the scale of the system itself can be different and educational capital can 

be a research object both at the macro and micro levels (Małajowicz et al., 2019). 

In the case when it comes to large-scale systems, it is impossible to ignore the features of 

educational capital distribution in their space. The socio-economic space cannot be homogeneous. 

Spatial development management is of particular importance for those countries in which spatial 

organization cannot be called optimal. A remarkable example of such a case is Russia, which is 

characterized by a significant area and very high contrast of individual territorial units in all key 

development indicators, which makes it a promising research object. 

Thus, the purpose of this study is to identify the features of placement of the educational 

capital components (the case of Russia). During the study, it is planned to solve the following tasks: 

to assess the level of concentration of the educational capital components in the country; to 

determine the scale of differentiation in the development of individual regions; to identify the most 

capital-intensive territories and reflect the specifics of their location relative to each other. It can 

be expected that due to the country’s significant size and a sufficiently high level of imbalances, 

the degree of uneven distribution of the educational capital elements will be quite high, while the 

areas of their concentration will be localized in individual areas. This will be verified during the 

study. 

2 Literature Review 
The understanding of capital as a parameter of the development of territory has spread in 

the scientific literature rather recently. The concept of territorial capital began to form after the 

following publications: “Territorial Perspectives” (OECD, 2001) and “Territorial Features and 

Prospects of the European Union” (European Commission, 2005). It has been noted that each 

territory is characterized by its own specificity, has its own unique set of resources and 

opportunities for their capitalization and use in the interests of obtaining the necessary effects. 

This approach defines the basic properties of such a category as capital, noted by the supporters of 

classical political economy (Bohm-Bawerk, 1923). However, it is important to clarify the need to 

take into account the entire variety of resources and properties of the territory, including cultural 

characteristics, public image, social connections, etc. (Tóth, 2015; Danielewicz & Turala, 2016). A 

special place among the territorial capital elements is occupied by educational capital, which is 

generally attributed to the number of human capital components (Marcin, 2013; Ketova et al., 

2020). 
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Such systematic understanding of educational capital determines the prospects of its study 

in conjunction with considering the transformation features of other parameters of development of 

a territory (Capello & Fratesi, 2012) and communities, for example, in the context of 

transformations of the social structure of society (Basit, 2013). The perception of education of the 

inhabitants of a territory as a factor of its capitalization allows for a comprehensive 

characterization of the educational potential in the logic of using those approaches that apply to 

the assessment of any capital (Ruback, 2002; Wudhikarn, 2020). Thus, government expenditures 

and investments in the educational sphere can be considered as the costs necessary for the 

accumulation of educational capital (Sanchez et al., 2016); the quality and features of skilled 

workers’ movement - as the characteristics of individual components (Chau & Stark, 1999); an 

increase in GDP or GRP (Gross regional product) - as the effects (Zhong et al., 2017). Although a 

direct link between the educational capital of a territory and its economic development seems 

undeniable, the scale of influence largely depends on the quality of education, on the way it is 

linked to the needs of the labor market. For example, Gimpelson (2016), in his study on the demand 

for highly qualified personnel in the modern Russian economy, concludes that the quality of 

institutions is low. The relationship between investment in the educational complex and the 

growth of educational capital may also be unclear: some scholars (Song, 2018; Ogundipe, Mobolaji, 

& Ogundipe, 2021) record low returns on investment in this area for many territories, primarily for 

less developed ones (Fleisher et al., 2010).  

Supplementing such analysis with the assessment of spatial aspects allows touching upon a 

range of issues related to the specifics of allocation of the educational capital elements, the 

features of its accumulation, and use at different points in space. In addition, the features of 

educational capital localization, identified at different stages of its existence, often differ, since 

educational capital is mobile, it is not tied to a point in space, rather, it rather characterizes the 

abilities of its “carrier”, who can move quite easily (Stark et al., 1998). Taking into account the 

spatial factors of educational potential capitalization can be limited to inter-territorial 

comparisons, for example, to explain the interregional or intercountry differences in the scale of 

economic growth (Gungor, 2010; Duran, 2019); or can be used to identify the causes (and 

consequences) of distortions of the socio-economic space, for example, its polarization (Beladi et 

al., 2011), leading to an exacerbation of contradictions between successful and underdeveloped 

territories (Hermannsson et al., 2019), large cities and sparsely populated settlements (Balland et 

al., 2020). 

The issues of identifying the specifics of educational capital localization are reflected in the 

works of researchers studying Russian practice. A review of these publications reveals a range of 

problems. For example, Moroshkina and Potasheva (2020) note that the accumulated educational 

potential of Russian youth is insufficiently transformed into well-being and weakly involved in the 

formation of competitiveness of regional economies; Shirinkina and Kodintsev (2019) identify low 

efficiency in the use of human capital with a high level of formal education and work experience. 
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Thus, it should be noted that there is a lack of a wide range of studies, within which not only 

the regional features of the accumulation and use of educational capital in Russia are considered, 

but a spatial analysis of these processes is carried out. 

3 Method 
The testing ground for this study is Russia - 85 regions are localized in its territory, the 

statistical data on which were analyzed (the data of Rosstat (2020) for 2019 are used). The need to 

assess educational capital from different positions identified a list of indicators of particular 

interest, these should include budgetary expenditures on the education sector; the number of 

students in higher educational institutions, and the number of those employed with higher; gross 

regional product. 

It is important to note the following key aspects of these indicators. First, all the cost 

characteristics of the regions are deflated, which ensures their comparability, due to the transition 

away from the inter-territorial difference in prices - by using an index reflecting the ratio of the 

cost of a fixed set of goods and services in the region to the average cost of the same goods and 

services in the country (Malkina, 2019). Secondly, the analyzed period does not change when 

considering various indicators (statistics for 2019 are used), thus, the study does not imply 

identifying the features of the transformation of resources throughout their life cycle, but focuses 

on changing the characteristics of capital localization when considering different stages of its 

functioning at a single point of time. Third, the value of the gross product produced in the region 

reflects the efficiency of the use of educational capital rather indirectly; however, it allows getting a 

very clear idea of the results of inclusion of all the territorial capital in the socio-economic 

processes of the region. 

The choice of methods is due to the importance of taking into account the spatial specifics of 

the processes of formation, development, and use of educational capital. The assessment of the 

level of capital concentration, the characteristic of the differentiation degree of development of 

individual spatial units, as well as the determination of the features of its localization, are of 

interest. A general idea of the scale of spatial inequality can be obtained using the Hall-Tideman 

index (Hall & Tideman, 1967) and the Gini coefficient (Gini, 1921). 

The Hall-Tydeman index (HT) is a rank index of concentration and is traditionally used to 

characterize markets, although it can be applicable for territorial analysis (Kostyaev, 2019): 

1
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where 𝑅𝑅𝑖𝑖  - rank of the region (the region, the value of the indicator of which is maximum, has a 

rank equal to 1); 𝑦𝑦𝑖𝑖- share of the region. 

The Gini coefficient (G) is commonly used to characterize income inequality, and it is also 

applicable to assess the specificity of spatial development (Ding et al., 2017; Nam, 2017): 
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where 𝑁𝑁 - number of regions; 𝑥𝑥𝑖𝑖 - share of the 𝑖𝑖-th region; 𝑦𝑦𝑖𝑖  - share of the total resources 

attributable to the 𝑖𝑖-th region; 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑖𝑖- accumulated share of the total resources attributable to the 

𝑖𝑖-th region. 

In this study, the spatial correlation method based on the assessment of Moran’s indices has 

found an application (Moran, 1948). Its use allows detecting the concentration areas. Particular 

attention in this study is paid to the local Moran’s index (
iLI ), which is used to assess the 

mathematical connectivity of each region under consideration with other territories: 

,
iL i ij jI z w z= ∑  (3), 

where 𝑤𝑤𝑖𝑖𝑖𝑖  - standardized distance between the 𝑖𝑖-th and 𝑗𝑗-th regions; 𝑧𝑧𝑖𝑖  and 𝑧𝑧𝑖𝑖  - standardized values 

of the studied indicator for the 𝑖𝑖-th and 𝑗𝑗-th regions. 

Calculations
iLI  make it possible to group the analyzed territories, highlighting the leaders, 

and form the concentration areas with each other and those territories that fall into the zone of 

their influence due to their location. This grouping of regions is based on the ratio of their 

characteristic standardized values of the considered indicator (zi) and spatially weighted centered 

values (wzi), while taking into account only those territories for which the values of the local index 

are significant (|
iLI | exceeds the average value | LI | upon the considered indicator). 

 
Figure 1. Matrix of groups of regions by Moran’s index 

 

The use of cartographic visualization tools is also important for research. The cartographic 

analysis allows for a visual demonstration of the features of the location of different territories. 
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4 Result and Discussion 
The degree of heterogeneity in the placement of individual educational capital elements in 

Russia is quite high, although it does not indicate the absolute inequality of regions and the 

collection of all assets into several of the most significant locations (Table 1). 

 
Table 1. The scale of spatial inequality in Russia by some parameters 

(calculations based on Rosstat data (2020). 
Indicator HT index Gini index 

Consolidated budget expenditures on education 0.022 0.450 
Number of students enrolled in bachelor’s, specialist’s, master’s programs 0.027 0.557 
Number of the employed with higher education 0.025 0.532 
Gross regional product 0.027 0.562 

 

The values of the Hall-Tideman index for each of the considered parameters are much closer 

to the minimum value (0.012) than to the maximum (1.000), which means that there are no 

undisputed leaders with development parameters exceeding the aggregate development 

parameters of all other participants. In addition, the calculated values of the Gini index 

characterize the lack of uniformity in the distribution of both resources for the accumulation of 

educational capital in the regions and the results of its use.  

Thus, at the early stages of the life cycle of assets forming educational capital, the 

parameters of individual regions do not differ significantly from each other, however, the 

distribution of resources and reserves that represent the country’s educational potential, as well as 

the degree of their capitalization, are much more uneven. 

This is also confirmed by the comparison of maps constructed using data converted into a 

relative (comparable) form for the four considered parameters. If the share of education 

expenditures in the total expenditures of the regional consolidated budget (Figure 2a) does not 

change significantly, the differentiation of regions in terms of the share of students in the number 

of residents and the share of the employed with higher education in their total number (Figure 2b, 

2c) is traced much more obviously. At the same time, there is no single pattern of localization of 

reserves (students) and resources (highly qualified personnel) of the country’s educational 

potential.  

The greatest degree of interregional inequality characterizes the parameters associated with 

the results of economic activity of the territories (Figure 2d); however, there is no clear relationship 

between the productivity of socio-economic processes taking place in the regions and the 

availability of educational capital elements in them. The highest GRP per capita values are 

characteristic of the northern territories, which are provided with natural resources and yet 

characterized by a low number of inhabitants. 
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Figure 2. Localization of Russian regions according to the selected development parameters (regions with the 
highest values of indicators are indicated in a darker color) 

 

The lack of a pronounced interdependence between the considered indicators is also 

confirmed by the correlation analysis. None of the pair correlation coefficients exceeded even 0.4 

(Table 2). It can also be noted that the lists of the leading regions (as well as the outsider regions), 

which can be compiled based on the analysis of each parameter, differ rather significantly. All this 

may be evidence of instability of the spatial organization of the educational capital system. 
 

Table 2. Pair correlation coefficients (calculations based on Rosstat’s (2020) data. 
Indicator K1 K2 K3 K4 

Share of education expenditures in the total expenditures of the consolidated budget 
(Expenditures) 

K1 1.000    

Number of students enrolled in bachelor’s, specialist, master’s programs per 10,000 
students 

K2 0.046 1.000   

Share of the employed with higher education (Employed) K3 -0.183 0.227 1.000  
Gross regional product per capita (GRP) K4 -0.267 -0.224 0.336 1.000 

 

The identification of concentration areas of its individual elements within the country, 

carried out using the method of spatial correlation (Figure 3), generally confirms this thesis. The 

set of extrema with a high level of connectivity with nearby territories is somewhat different for 

different parameters analyzed. For example, expenditures on education are concentrated mainly in 

the regions that form a kind of belt of the country’s European part, while the areas with the largest 

number of students are rather scattered. Besides, several regions can be identified that consistently 

fall into the number of extremum territories (Figure 3c): St. Petersburg, Moscow, the Moscow, and 

Nizhny Novgorod Regions. Their positions in the resulting ratings are quite expected. Moscow and 

a) Share of expenditures on education in total expenditures 
of the consolidated budget 

 

b) Number of students enrolled in bachelor’s, 
specialist’s, master’s programs per 10,000 people 

d) Gross regional product per capita c) Share of the employed with higher education 
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St. Petersburg are the largest cities in the country that accumulate a significant amount of 

resources and are centers of attraction for qualified specialists. The Moscow Region, which is an 

important part of the Moscow agglomeration, is largely difficult to separate from Moscow. The 

Nizhny Novgorod Region is one of the Russian leaders in the field of science and education. 

  
 

    
 

Figure 3. Spatial correlation between Russian regions 
 

It is also obvious that in the country it is possible to identify other major educational centers 

that play an important role in the entire national economy. For example, these include the 

Novosibirsk Region (see Figure 2c) - the place of localization of significant educational institutions, 

scientific and research centers. However, this region was not included in the number of 

concentration areas: it is located too far from other “powerful” actors, which does not allow it to 

take advantage of geographical proximity to potential partners, available to the regions of the 

country’s central part. 

Meanwhile, the location near major educational, scientific, economic centers can become 

not so much an advantage as a disadvantage for a territory. The regions surrounding the Moscow 

Region (highlighted in dark gray in Figure 2) differ too much in their educational potential, which 

Extremum regions with a high level of correlation with other territories 

Regions characterized by a high level of correlation with neighboring extremum territories (feedback) 

Regions with a low level of correlation with neighboring territories 

a) Consolidated budget expenditures on education b) Number of students enrolled in bachelor's, 
specialist's, master's programs 

d) Gross regional product c) Number of the employed with high education 

St. Petersburg 

Moscow and Moscow Region 
Nizhny Novgorod Region 

Novosibirsk Region 
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creates a threat of an outflow of their resources (including graduates of higher educational 

institutions or highly qualified personnel) into the Moscow agglomeration. 

Here are some important conclusions that can be drawn from the results of the study. First, 

most of the Russian regions demonstrate an obvious interest in the formation and growth of 

educational capital, as evidenced by the approximately equal share of budgetary funds allocated for 

the development of the educational sphere. Obviously, the scale of allocated resources differs 

significantly from region to region. Consequently, more successful and economically developed 

territories receive an additional impetus to economic growth due to the possibility of significant 

support for their educational sector, which in modern conditions is becoming an important factor 

in positive transformations. In the long term, this can only increase inter-territorial inequality. 

It can be stated that the spatial organization of the educational capital system is being 

transformed. The reasons for this constant change lie in the mobility of resources. This gives 

regions that do not direct a large amount of investment in the development of the educational 

sphere the opportunity to attract the necessary external assets. 

Second, an increase in the degree of unevenness of their distribution in space is 

characteristic of the later life cycle stages of the elements that make up educational capital. This 

could indicate the gradual contraction of the educational capital components as their form changes 

into a limited number of territorial units (large cities and agglomerations, economically developed 

regions), which makes the prospect of attracting knowledge, skills, and competencies from other 

regions difficult to implement. 

Third, it should be noted that the spatial organization of the educational capital system is 

not optimal. The large-scale areas of its concentration are very few in number and are located quite 

close to each other, while, on the contrary, a significant part of the regions is located remotely. In 

addition, the underdevelopment of the mechanisms for translating positive effects from the 

economic development leaders to their immediate environment devalues the opportunities for the 

regions neighboring the educational capital concentration areas. 

Thus, the obtained research results can be used in the development and implementation of 

regional policy measures. Taking into account the fixed deficiencies of the spatial organization of 

the national socio-economic system and the risks of further transformations makes it possible to 

identify managerial priorities for improving the mechanisms of inter-territorial interaction. In 

particular, it is necessary to differentiate the approach to regulating the development of different 

regions, using the advantages from the implementation of agglomeration associations. The results 

can form the basis for further research on identifying regional features of the spatial distribution of 

other forms of territorial capital (health capital, cultural capital, infrastructure capital, etc.). 

5 Conclusion 
Educational capital is a very indicative characteristic of the heterogeneity of territorial 

development. An indicative case is the consideration of the case of Russia. The degree of 

heterogeneity in the placement of individual educational capital elements in Russia is quite high, 
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although it does not indicate the absolute inequality of the regions. An important feature is the 

dependence of the level of uneven distribution of educational capital elements on the stage of their 

life cycle. In later stages, the level of unevenness is higher than in earlier stages. A distinctive 

characteristic of different life cycle stages is the specificity of constructing the spatial organization 

of the educational capital system. The list of determining factors at different stages is not the same, 

which affects the patterns of localization of capital components. It was found that the educational 

capital concentration areas are located in the most densely populated part of Russia (but there are 

no such areas in the eastern regions). Moreover, the geographical proximity of the regions does not 

contribute to their rapprochement with each other according to the considered parameters of 

socio-economic development. This creates significant contrasts between the educational capital 

concentration areas and the surrounding territories. 

6 Availability of Data And Material 
Data can be made available by contacting the corresponding author. 
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