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The subject of the study is the demographic development of the regions of the Russian Federation. The dynamics of 
the key indicators at the federal and local levels define the relevance of the issue. State financial resources aimed at 
implementing measures to stimulate fertility growth and increase life expectancy often fall flat. The aim of the study is 
to determine the impact of the elements of the regional social infrastructure on demographic processes. The research 
methods follow from assessing particular parameters of social infrastructure development, and Rosstat statistical 
data for 2010–2018, as well as data by the Ministry of Finance of the Russian Federation. The authors carried out a 
structural, correlation data analysis, formed a complex of regression equations, and used the methods of normalization 
and ranking of indicators. The study resulted in an approach to the sequential convolution of particular indicators, which 
characterize the development of individual areas of social infrastructure, into integrated indicators for the considered 
areas; the following determination of the integral indicator of the development of regional social infrastructure as a 
whole. The authors calculated integral indicators of social infrastructure development for the identified areas in the 
constituent entities of the Russian Federation. The scientific novelty of the approach consists in developing a set of 
integrated indicators, based on the assessment of social infrastructure development aimed at the indicators of natural 
and migration movement of the population. The authors concluded that the development of public policy measures in 
the field of demographic development, as well as an appropriate financial base, should consider the impact of social 
infrastructure elements on the components of demographic development. The results can be useful for building a 
comprehensive model of socio-economic development of the Russian regions.
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INTRODUCTION
According to the norms of Russian law, “The 
Russian Federation is a social State whose 
policy is aimed at creating conditions for a 
worthy life and a free development of man” 1. 
It is not surprising that about 60% of con-
solidated budget is spent on the development 
of the social sphere, including such areas as 
healthcare, education, and culture. In support 
of this, the overwhelming majority of nation-
al projects implemented in accordance with 
Presidential Decree No. 204 of May 7, 2018, 

“On National Goals and Strategic Tasks of the 
Development of the Russian Federation for 
the Period until 2024” are socially-oriented. 
At the same time, one of the most important 
is the national project Demography, whose 
costs amounted to 498.3 billion roubles as of 
January 1, 2020 (i. e., about 31.1% of all costs 
for national projects) 2.

Most other projects are also directly or in-
directly aimed at improving the demographic 
situation in the country [including the na-
tional project Healthcare (157.1 billion rou-
bles)]. However, despite the measures taken, 
in 2019, even the migration flow from abroad 
could not compensate for the natural de-
cline in the country’s population. According 
to Rosstat estimates, the total population 
decline is about 35.6 thousand people 3 for 
the second year in a row. Moreover, most re-
searchers predict worsening of the situation.

Despite the country’s budget surplus and 
measures taken (including those announced 
in the message of the President of the Rus-
sian Federation on January 15, 2020), finan-
cial resources that could be used to improve 

1 The Constitution of the Russian Federation (adopted by a na-
tionwide vote on 12.12.1993).
2 Preliminary data on federal budget expenditure execution for 
the implementation of national projects as of January 1, 2020. 
Ministry of Finance of the Russian Federation. URL: https://
www.minfin.ru/ru/press-center/?id_4=36929-predvaritelnye_
dannye_ob_ispolnenii_raskhodov_federalnogo_byudzheta_na_
ryealizatsiyu_natsionalnykh_proektov_na_1_yanvarya_2020_
goda (accessed on 05.02.2020).
3 Preliminary estimate of the resident population as of January 
1, 2020 and an average of 2019. Rosstat. URL: https://www.gks.
ru/folder/12781 (accessed on 05.02.2020).

the demographic situation are limited. In this 
regard, to develop public policy measures in 
this field, it is necessary to identify the most 
significant factors that have a decisive influ-
ence on demographic processes.

The analysis shows that the majority of re-
searchers consider various elements of social 
infrastructure, created both from public and 
private funds, as these factors [1]. However, 
the question of a complex assessment of the 
development of the social infrastructure of 
the region from the standpoint of its impact 
on demographic processes has been studied 
insufficiently. A similar situation determined 
the relevance of the study and the results ob-
tained.

ElEMENTS OF SOCIAl 
infraStructure

The problem of studying the impact of social 
infrastructure on the demographic develop-
ment of territorial systems is largely due to 
the inconsistency of the object of study. On 
the one hand, the current list of works de-
voted to the analysis of the structure and 
development trends of social infrastructure 
both in the Russian Federation [2] and abroad 
[3–5] is rather long. However, it is largely due 
to this fact that there are many approaches 
to the very concept of “social infrastructure” 
and, as a result, other issues related to it — 
structure, development, need for it, and in-
terconnection with other components of so-
cial life.

In this study, we do not aim to conduct a 
comparative analysis of existing approaches 
to this definition, and therefore, we will con-
sider just one of them. Social infrastructure is 
a complex of objects (enterprises, institutions, 
organizations and structures) that provide 
the environments of public production and 
the life of the population, the formation of a 
physically and intellectually developed, so-
cial-minded individual [6]. Social infrastruc-
ture includes objects of healthcare, education, 
cultural and leisure sphere, housing and com-
munal services, trade and services, etc.
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In 2018, according to Rosstat 4, more than 
60% of the consolidated budget of the Russian 
Federation was allocated to social and cultur-
al events, including education (42.2% of this 
sphere), healthcare (13.3% of this sphere) and 
social policy (33.8% of this sphere). In addi-
tion, another 10.2% was aimed at supporting 
the housing and communal services sector. In 
the regional context, the share of budget ex-
penses on social and cultural events was less 
than 40% only in two regions. They include 
the Chukotka Autonomous region (which at 
the same time is leading in expenses on hous-
ing and communal services) and the Kalinin-
grad region (where a significant increase in 
expenses on the national economy has been 
since 2016). In these regions, the value of the 
indicator was 32.8 and 30.1%, respectively. In 
21 constituent entities of the Russian Federa-
tion, its value is 70% (the Republic of Chechn-
ya is leading with 79.0%). Thus, we can state 
that expenses on social infrastructure are de-
cisive in terms of establishing the country’s 
financial policy.

Developing each of these spheres in the re-
gion can be characterized by many indicators. 
In this regard, the research on this topic pro-
vide various approaches to determining the 
number and composition of the indicators and 
their grouping. For example, the World Bank 
is assessing social infrastructure by the fol-
lowing indicators [7]:

1.  Number of hospital beds.
2.  Number of doctors.
3.  Number of primary school teachers.
4.  Number of secondary school teachers.
However, in most cases, a longer list of in-

dicators is used. In particular, the reviews are 
given in works [8, 9]. In this regard, it seems 
appropriate to move from considering partic-
ular indicators to some integral parameters 
of the development of a particular sphere. In 
our opinion, to solve this problem, we should 
consider indicators characterizing the devel-

4 Regions of Russia. Socio-economic indicators. 2019. Rosstat. 
M., 2019. P. 1204.

opment of healthcare, the cultural and leisure 
sphere, housing and communal infrastructure, 
education, and the trade and services sphere. 
At the same time, we should consider that, on 
the one hand, the change in funding these ar-
eas influences the level of their development. 
On the other hand, for the final consumer of 
services, only the actual state of these sectors 
makes sense. Moreover, using purely financial 
indicators would require using various defla-
tors to make it possible to compare the indi-
cators. While physical indicators do not have 
this drawback.

Considering the healthcare sector, we 
should note that the Decree of the President 
of the Russian Federation No. 204, which de-
scribes the tasks stipulated by the national 
project in the field of healthcare, implies fo-
cusing on eliminating staff shortages in medi-
cal organizations, reducing the waiting time 
in medical organizations, optimization of the 
work of medical organizations. These issues 
are also considered by foreign studies [10].

We suggest considering the provision of 
medical services as a development indicator 
of social infrastructure in this sphere. It is 
a synthetic indicator that includes such pa-
rameters as the number of hospital beds, the 
capacity of outpatient clinics, the number of 
doctors of all specialties, and the number of 
nursing staff. Moreover, we would to include 
the morbidity rate per 1000 people to assess 
the effectiveness of the available options. All 
indicators are considered not as absolute but 
as specific (i. e. per capita).

It should be noted that the capacity of out-
patient organizations is largely determined 
by the availability of appropriate staff. This 
raises the question of the actual duplication 
of indicators and the excessive number of the 
considered parameters. We conducted a corre-
lation analysis to test this hypothesis. Table 1 
presents the obtained results.5

5 Hereinafter, the data presented in the statistical 
collections “Regions of Russia. Socio-economic indicators” 
for 2015–2019 and on the official website of Rosstat. URL: 
https://www.gks.ru.
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The table shows that there is no significant 
dependence (at  least a linear pair depend-
ence) between the considered indicators (the 
maximum value is 0.58), which allows further 
use of total selected factors.

To exclude the influence of the factor of 
indicator dimensions, they are first preset by 
the formula

   
minmax

min

YY
YYY in

i −
−

=   (1)

where iY  — is the value of the indicator for 
the i-th region; minY , maxY  — are the minimum 
and maximum values of the indicator for all 
considered regions, respectively; n

iY  — is the 
normalized value of the indicator for the i-th 
region.

The integral indicator of the development 
of the healthcare system is calculated by the 
formula

    4 * * *=n n n n n
health bed out d nsY Y Y Y Y , (2)

where n
healthY  is the value of the integral indica-

tor of provision of healthcare services in the 
region;

n
bedY  is the normalized value of the indica-

tor “Number of hospital beds per 10,000 peo-
ple” in the i-th region;

n
outY is the normalized value of the indica-

tor “Capacity of outpatient organizations per 
10,000 people” in the i-th region;

n
dY is the normalized value of the indica-

tor “Number of doctors of all specialties per 
10,000 people” in the i-th region;

n
nsY is the normalized value of the indicator 

“Number of nursing staff per 10,000 people” in 
the i-th region;

n
morY is the normalized value of the indicator 

“Morbidity rate per 1000 people” in the i-th 
region.

The indicator of provision of cultural and 
leisure services could be calculated in a simi-
lar way. After the indicators are normalized, 
they are convolved by the formula

Table 1
Healthcare Correlation Matrix

Number of 
hospital beds

Capacity of 
outpatient 

organizations

Number of 
doctors

Number of nursing 
staff Morbidity

Number of hospital beds 1.00

Capacity of outpatient 
organizations

0.53 1.00

Number of doctors 0.44 0.40 1.00

Number of nursing staff 0.58 0.57 0.49 1.00

Morbidity 0.28 0.44 0.20 0.39 1.00

Source: developed and compiled by the authors based on Rosstat data. URL: https://www.gks.ru (accessed on 18.02.2020).
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5 * * * *− =n n n n n n

c l th sp lib camp vafY Y Y Y Y Y , (3)

where −
n

c lY  is the value of the integral indica-
tor of provision of cultural and leisure servic-
es in the region;

n
thY  is the normalized value of the indicator 

“Number of spectators in theaters and number 
of visits to museums per 1000 people” in the 
i-th region;

n
spY  is the normalized value of the indicator 

“Number of gyms and flat sports facilities per 
1000 people” in the i-th region;

n
libY  is the normalized value of the indica-

tor “Library stock per 1000 people” in the i-th 
region;

n
campY  is the normalized value of the indi-

cator “Number of children who went to chil-
dren’s health camps per 1000 people” in the 
i-th region;

n
vafY  is the normalized value of the indicator 

“Number of people accommodated in volun-
tary accommodation facilities per 1000 peo-
ple” in the i-th region.

In this case, we revealed no significant 
connection between the considered indicators 
(Table 2).

According to the analysis of housing and 
communal infrastructure (as part of social 
infrastructure), it should be noted that “im-
provement of the housing stock” is a very 
wide concept and includes (according to Ross-
tat) water supply, sanitation (sewage), heat-
ing, bathtubs (shower), gas (mains, liquefied), 
hot water supply and outdoor electric stoves. 
At the same time, these parameters cannot 
be equally applied for various territories (in-
cluding, due to objective, for example, geo-
graphical and natural-climatic features). In 
particular, these aspects should be considered 
when analyzing the regions of the Far East 
(Kamchatka Krai, Magadan region, Chukotka 
Autonomous region) in terms of the housing 
stock equipped with gas supply. At the same 
time, the availability of bathtubs and floor 
electric stoves is extremely heterogeneous in 
the regions of Russia. In this regard, within 

the study, improvement of the housing stock 
is determined as the average value of such in-
dicators as water supply, sanitation, heating 
and hot water supply.

On the other hand, the Decree of the Presi-
dent of the Russian Federation “On National 
Goals …” implies not only an increase in hous-
ing construction to at least 120 million square 
meters per year, but also a radical increase in 
the comfort of the urban environment, crea-
tion of a mechanism for direct participation of 
citizens in its formation. At the same time, it 
is necessary to provide affordable housing for 
middle-income families.

The correlation analysis did not reveal a sig-
nificant connection between the considered 
indicators (Table 3).

Accordingly, the integral indicator is calcu-
lated by the formula

       
5 * * * *=n n n n n n

hous rp em impr com expY Y Y Y Y Y ,  (4)

where n
housY is the value of the integral indica-

tor of housing and communal infrastructure 
in the region;

n
rpY  is the normalized value of the indicator 

“Total area of residential premises, in average 
per inhabitant” in the i-th region;

n
emY  is the normalized value of the indicator 

“Proportion of emergency housing stock in the 
total area of the entire housing stock” in the 
i-th region;

n
imprY  is the normalized value of the indi-

cator “Proportion of the total area with water 
supply, sanitation, hot water supply” in the 
i-th region;

n
comY  is the normalized value of the indica-

tor “Commissioning of residential buildings 
per 1000 people” in the i-th region;

n
expY  is the normalized value of the indicator 

“Proportion of household expenses on housing 
and public utilities” in the i-th region.

Provision of education services is also an 
indicator that includes a number of particular 
parameters characterizing different levels of 
education [11]. In particular, they include:
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Table 2
Correlation matrix of indicators of the cultural and leisure sphere

Visiting 
theaters and 

museums

Gyms and flat 
sports facilities

library 
stock

Number of children 
who went to 

children’s health 
camps

Number of people 
accommodated 

in voluntary 
accommodation 

facilities

Visiting theaters 
and museums

1.00

Gyms and flat 
sports facilities

–0.25 1.00

Library stock 0.18 0.35 1.00

Number of children 
who went to 
children’s health 
camps

–0.22 0.38 0.29 1.00

Number of people 
accommodated 
in voluntary 
accommodation 
facilities

0.47 –0.26 0.05 –0.06 1.00

Source: developed and compiled by the authors based on Rosstat data. URL: https://www.gks.ru (accessed on 18.02.2020).

Table 3
Correlation matrix of indicators of housing and communal infrastructure

Housing Substandard 
housing

Housing 
improvement

Housing 
commissioning

Expenses on housing 
and public utilities

Housing 1.00

Substandard 
housing

–0.16 1.00

Housing 
improvement

0.09 –0.11 1.00

Housing 
commissioning

0.28 -0.06 0.08 1.00

Expenses on 
housing and 
public utilities

0.42 0.26 0.20 –0.07 1.00

Source: developed and compiled by the authors based on Rosstat data. URL: https://www.gks.ru (accessed on 18.02.2020).
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5.  P r o v i s i o n  o f  p r e s c h o o l  c h i l d r e n 
with places in organizations engaged in 
educat ional  act iv i t ies  for  educat ional 
p r o g r a m s  o f  p r e s c h o o l  e d u c a t i o n  a n d 
childcare; places per 1000 children.

6.  Number of teachers in organizations 
e n g a g e d  i n  e d u c a t i o n a l  a c t i v i t i e s  o n 
educational  programs of  primary, basic 
and secondary general education per 1000 
students.

7.  N u m b e r  o f  s t u d e n t s  i n  a ft e r n o o n 
and night shifts in organizations engaged 
in educational activities for educational 
programs of primary, basic and secondary 
education.

8.  N u m b e r  o f  s t u d e n t s  e n r o l l e d  i n 
undergraduate, specialty, graduate programs 
per 10,000 people.

When developing a national project in edu-
cation, the Decree of the President of the Rus-
sian Federation sets objectives, including: to 
introduce new methods of training and educa-
tion at the levels of basic and secondary gen-
eral education, to create conditions for the 
early development of children under three 
years old, and to introduce a national system 
of professional growth for teachers, to update 
vocational education, and to develop a system 
of continuous updating of their professional 
knowledge by working citizens. That is, it is 
not a question of a particular educational lev-
el, but of the entire educational system, cov-
ering preschool education, secondary, higher, 
etc.

The correlation analysis (Table 4) showed 
that the dependence between these indicators 
is also insignificant.

At the same time, a bigger number of stu-
dents in afternoon and night shifts is consid-
ered as a negative phenomenon.

The integral indicator is calculated by the 
formula

     
n

edY  = 
4 * * *n n n n

pre teach shift studY Y Y Y , (5)

where n
edY  is the value of the integral indicator 

of educational services in the region;

n
preY  is the normalized value of the indi-

cator “Provision of preschool children with 
places in organizations engaged in educa-
tional activities for educational programs of 
preschool education and childcare; places per 
1000 children” in the i-th region;

n
teachY  is the normalized value of the indi-

cator “Number of teachers in organizations 
engaged in educational activities on educa-
tional programs of primary, basic and second-
ary general education per 1000 students” in 
the i-th region;

n
shiftY  is the normalized value of the indi-

cator “Number of students in afternoon and 
night shifts in organizations engaged in edu-
cational activities for educational programs 
of primary, basic and secondary education” in 
the i-th region;

n
studY  is the normalized value of the indica-

tor “Number of students enrolled in under-
graduate, specialty, graduate programs per 
10,000 people” in the i-th region.

An assessment of the development of the 
region’s social infrastructure in the sphere of 
trade and services implies a study of indica-
tors characterizing retail trade, public cater-
ing turnover, volumes of paid services to the 
population, including household, transport 
and communication services. These indicators 
also make it possible to assess the income 
level of the population. Considering the high 
share of the shadow economy in a number 
of regions of the Russian Federation [12, 13], 
the indicators of the expenses of the popula-
tion are often more adequate in reflecting the 
standard of living, than average monthly wag-
es of employees of enterprises and organiza-
tions or average per capita monetary incomes 
of the population. Besides, one may use indi-
cators characterizing this sphere not from a 
financial point of view, but in physical terms, 
including density of various types of roads, 
volume of transportation of people and goods, 
number of buses, number of connected de-
vices of various types of communication, etc. 
However, the analysis helped establish the re-
dundancy of this set of parameters. In partic-
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ular, Table 5 presents a part of the correlation 
matrix that shows a close correlation between 
the volume of paid services to the population 
and the volumes of transport and communi-
cation services. In this regard, it seems ap-
propriate to exclude the indicator “Volume of 
paid services to the population” from further 
consideration.

With this in mind, we suggest calculating 
the integral indicator by the following for-
mula

   
n

tradeY  =
5 * * * *n n n n n

retail cat dom trans commY Y Y Y Y , (6)

where n
tradeY  is the value of the integral indica-

tor of trade and services in the region;

Table 4
Correlation matrix of education indicators

Provision of places for 
pre-school education Provision of teachers Students in afternoon shift and 

night shift Students

Provision of places 
for pre-school 
education

1.00

Provision of 
teachers

–0.09 1.00

Students in 
afternoon shift and 
night shift

–0.50 –0.02 1.00

Students –0.26 –0.05 –0.15 1.00

Source: developed and compiled by the authors based on Rosstat data. URL: https://www.gks.ru (accessed on 18.02.2020).

Table 5
Correlation matrix of trade and services indicators

Retail Catering Paid services Domestic 
services

Transport 
services

Communication 
services

Retail 1.00

Catering 0.63 1.00

Paid services 0.77 0.59 1.00

Domestic 
services

0.37 0.24 0.49 1.00

Transport 
services

0.67 0.54 0.90 0.24 1.00

Communication 
services

0.63 0.51 0.81 0.08 0.79 1.00

Source: developed and compiled by the authors based on Rosstat data. URL: https://www.gks.ru (accessed on 18.02.2020).
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n
retailY  is the normalized value of the indica-

tor “Retail trade turnover” in the i-th region;
n

catY  is the normalized value of the indica-
tor “Public catering turnover” in the i-th re-
gion;

n
domY  is the normalized value of the indica-

tor “Volumes of domestic services per person” 
in the i-th region;

n
transY  is the normalized value of the indica-

tor “Volumes of transport services per person” 
in the i-th region;

n
commY  is the normalized value of the indica-

tor “Volumes of communication services per 
person” in the i-th region.

The development of each of these spheres 
is impossible without adequate financial sup-
port. In modern conditions, we refer not only 
to public funding, but also about private in-
vestment. Moreover, the role of the state in 
this case should be primarily in providing the 
conditions for expanding the possibilities to 
finance social infrastructure by enterprises 
and organizations, since its development is not 
actually the goal of the implemented measures, 
but serves to achieve a goal of a higher national 
character — to solve the demographic problem. 
Thus, the adoption of measures to financially 
stimulate a particular area should be evaluated 
from this position. For this, scientifically based 
approaches should be developed, including 
those based on the methods of economic and 
mathematical modeling.

APPROACH TO MODElING 
AND ASSESSING THE IMPACT 

OF DEVElOPMENT OF THE REGION’S 
SOCIAl INFRASTRUCTURE 

ON DEMOGRAPHIC PROCESSES
Considering the impact of the development 
of social infrastructure and the financing of 
these areas on the demographic parameters 
of the Russian regions, it is necessary to 
study the complex impact of various param-
eters. In this regard, it is necessary to con-
volve indicators of the development of social 
infrastructure in certain areas of social life 
into a general indicator of the development 

of social infrastructure. However, one should 
consider the fact that one or another aspect 
of the development of social infrastructure 
can have a different impact on the elements 
of the demographic situation. Thus, an analy-
sis of the literature suggests that healthcare 
development indicators influence more on 
changes in the birth rate in the region, rather 
than the cultural ones [14]. At the same time, 
the provision of housing and the possibility 
to obtain a quality education will become 
a significant factor for migration.

In this regard, a general integral indica-
tor of the development of social infrastruc-
ture would not allow considering differences 
in the degree of influence of each component 
on the demographic situation. In our opinion, 
it is better to formulate three integral indica-
tors based on a general list of components of 
social infrastructure, however, with different 
weight characteristics, depending on the de-
gree of their influence on birth rate, mortality 
and migration. In this case, the most difficult 
and controversial issue is to determine weight 
characteristics for each of the elements in the 
equation. The expert method is most com-
monly used in this case. However, regarding 
the problem under consideration, the expert 
approach is applicable to a very limited ex-
tent and requires involving a large number 
of various specialists. We assumed that im-
provements in any sphere of   the development 
of social infrastructure should not be consid-
ered as a reason for worsening the situation 
in any element of the demographic develop-
ment of the territory, i. e. weight character-
istics must have a value equal to or greater 
than zero.

Having examined various methods and cri-
teria for determining weight coefficients, we 
proposed the following algorithm for their 
determination.

At the first stage, a correlation analysis is 
carried out to determine the relationship be-
tween the parameter of the demographic sit-
uation and the development levels of social 
infrastructure in each of the spheres under 
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consideration. These correlation coefficients 
will be further interpreted as the basis for 
determining the weight characteristics. For 
this, they are normalized. Normalized values   
of indicators act as weight characteristics. 
Thus, all weights have values   from 0 to 1. As 
noted above, all indicators were also pre-nor-
malized to exclude the influence of different 
sizes of indicators. At the same time, we con-
sidered indicators for 85 constituent entities 
of the Russian Federation that allowed the 
formation of relevant data series.

Table 6 presents the results of the correla-
tion analysis.

The significance of the calculated linear 
correlation coefficients (at α = 0.05), deter-
mined by the Student’s criterion, in most 
cases exceeds the threshold value. Pairs “Cul-
ture” — “Migration” and “Culture” — “Birth 
rate” are the exceptions. However, to keep the 
logic of the research, these factors were not 
excluded from further consideration.

The results can be interpreted as follows.

The development of healthcare has a posi-
tive effect on the parameters of birth rate 
and mortality, since the volume and quality 
of the medical services are fundamental for 
a healthy and active life. However, the key 
factors of migration are completely different 
parameters. Job search [15], getting a higher 
education [16], and returning to one’s previ-
ous place of residence are the most often rea-
sons for migration. In this case, the factors 
of developing the push-pull migration are not 
considered [17]. In this regard, the impact of 
the healthcare development on migration is 
much lower than the impact of the develop-
ment of social infrastructure in education. 
On the other hand, the mortality rate is much 
higher among people of the older age. The 
development of the education system cannot 
have a significant impact on this indicator.

Cultural and leisure services are not regarded 
as priority for any of the elements of the demo-
graphic system of the region. These needs are 
secondary, and people are mostly ready to re-

Table 6
Correlation analysis results and normalized values of correlation coefficients (in brackets)

birth rate Mortality Migration

Healthcare 0.02 (0.89) 0.02 (0.64) –0.40 (0.00)

Education –0.43 (0.00) –0.38 (0.10) 0.12 (0.54)

Culture –0.24 (0.38) –0.46 (0.00) –0.02 (0.40)

Housing –0.38 (0.10) –0.24 (0.29) 0.56 (1.00)

Trade and services 0.07 (1.00) 0.28 (1.00) 0.10 (0.52)

Source: developed and compiled by the authors based on Rosstat data. URL: https://www.gks.ru (accessed on 18.02.2020).

R. V. Fattahov, M. M. Nizamutdinov, V. V. Oreshnikov



114 FINANCE: THEORY AND PRACTICE   Vol. 24,  No. 2’2020

fuse some of them in favor of other factors. Be-
sides, some of them can exist without developed 
social infrastructure in this sphere. For example, 
theaters and museums can be replaced by cin-
emas, TV shows or relevant content in the In-
ternet, and attending cultural events is possible 
within tourist trips to more developed regions 
and cities [18]. The lack of public libraries is 
compensated by the possibility to buy (receive) 
books, both paper and electronic, as well as to 
replace reading with watching movies or getting 
information in a different way. Popular workout 
trainings, as well as other types of sports that 
do not require special facilities, partially com-
pensates for the lack of sports facilities.

According to the study, the value of the 
integral indicator of housing and communal 
infrastructure is primarily significant for the 
migration component of the demographic sit-
uation, which is also determined by the role 
of housing as an indicator of the quality of 
life of the population. At the same time, a low 
level of housing is typical for many regions 
with a high birth rate. In the republics of 
Chechnya, Dagestan, Ingushetia, Tyva, lead-
ing in the total birth rate, housing per capita 
is only 55–72% of Russia’s average value.

The trade development shows, on the 
one hand, the availability of infrastructure 
for retail trade, and on the other hand, the 
financial ability of the population to pur-
chase goods and pay for services. Thus, the 
indicator to a certain extent characterizes the 
standard of living of the region’s population 
in general, and not just in relation to trading 
activities. In this aspect, a significant correla-
tion with improvements in terms of mortal-
ity, migration and birth rate becomes obvious. 
Moreover, this approach allows us to include 
in the financial model of the social infra-
structure formation not only public funds and 
investments of private companies, but also 
the financial resources of the population.

The obtained normalized values of indi-
cators regarding the impact of the elements 
of social infrastructure on the parameters 
of the demographic situation were the basis 

for calculating the integral indicators of the 
development of social infrastructure for the 
selected areas by formulas (7) — (9).

       _
n

SI birthY =0.89* 0.38* −+n n
health c lY Y +0.10*  

               * 1.00*+n n
hous tradeY Y ,  (7)

_
n

SI mortY  = 0.64* n
healthY +0.10* n

edY  +0.29*
  * 1.00*+n n

hous tradeY Y ,  (8)

_  =n
SI migrY 0.54* 0.40* −+n n

ed c lY Y +1.00*
  * 0.52*+n n

hous tradeY Y . (9)

The resulting set of models ultimately links 
private indicators of the development of social 
infrastructure and parameters of the demo-
graphic movement of the population in the 
regions of Russia. Separately from the general 
economic-mathematical model of the region’s 
development, these equations have signifi-
cantly less practical significance than if they 
were considered as a structural element of such 
a model. We find it sensible to integrate the 
results into a comprehensive regional develop-
ment model [19], which includes the parameters 
of economic, monetary and other activities of 
the state.

ASSESSMENT OF DEVElOPMENT 
OF SOCIAl INFRASTRUCTURE 

IN THE REGIONS OF THE RUSSIAN 
FEDERATION

The developed set of equations was tested on 
the reported statistical data on the socio-eco-
nomic development of the constituent enti-
ties of the Russian Federation. Table 7 pre-
sents the calculation results.

The analysis of the results of ranking the 
regions by the integral indicators of the de-
velopment of social infrastructure showed 
a very high differentiation. By the develop-
ment of social infrastructure in terms of its 
effect on birth rate, the difference was 5.03 
times (the minimum value in the Nenets Au-
tonomous region is 0.3, the maximum is in 
Moscow 1.51). From the point of view of the 
impact of social infrastructure on mortality, 
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Table 7
Integral indicators of social infrastructure development for selected areas

A constituent 
entity of 

the Russian 
Federation

An integral indicator of social infrastructure 
development

A constituent 
entity of 

the Russian 
Federation

An integral indicator of social infrastructure 
development

 _
n

SI birthY
 _

n
SI mortY

 _
n

SI migrY
 _

n
SI birthY

 _
n

SI mortY
 _

n
SI migrY

Moscow 
region

0.83 0.85 1.23 Bryansk region 0.87 0.86 1.21

Kaliningrad 
region

0.93 0.90 1.38
Voronezh 
region

1.24 1.19 1.42

Leningrad 
region

0.68 0.69 1.12 Kaluga region 0.89 0.84 1.24

Krasnodar 
region

1.17 1.07 1.32 Kursk region 1.06 1.05 1.33

Sevastopol 0.99 0.88 1.24 Lipetsk region 1.13 1.09 1.35

Komi Republic 0.82 0.76 0.96 Oryol region 0.86 0.84 1.20
Republic  
of Kalmykia

0.70 0.66 0.93 Ryazan region 0.90 0.85 1.15

Astrakhan 
region

0.98 0.93 1.14 Tambov region 1.06 0.99 1.35

Kabardino-
Balkarian 
Republic

0.75 0.74 1.04 Tula region 0.81 0.81 1.14

Karachay-
Cherkess 
Republic

0.61 0.60 0.88
Republic 
of Adygea

0.80 0.80 1.16

Republic 
of North 
Ossetia — 
Alania

1.01 1.00 1.18
Republic  
of Mordovia

0.84 0.80 1.14

Stavropol 
region

0.92 0.90 1.11
Nizhny 
Novgorod 
region

0.98 0.95 1.21

Republic of 
Bashkortostan

1.03 1.01 1.32 Penza region 0.85 0.83 1.23

Mari El 
Republic

0.70 0.67 1.09
Samara  
region

0.83 0.84 1.14

Udmurt 
republic

0.84 0.82 1.09 Saratov region 0.87 0.86 1.08

Chuvash 
Republic

0.89 0.82 1.14
Ulyanovsk 
region

0.77 0.77 1.13

Perm region 0.83 0.81 1.02
Novosibirsk 
region

0.88 0.88 1.20

Orenburg 
region

0.92 0.88 1.12
Vladimir 
region

0.85 0.79 1.15

Chelyabinsk 
region

0.81 0.79 1.08
Ivanovo 
region

0.74 0.72 1.01

Republic 
of Khakassia

0.81 0.78 1.08
Kostroma 
region

0.79 0.76 1.12

Zabaykalsky 
Krai

0.84 0.76 0.88
Smolensk 
region

0.90 0.81 1.05

Krasnoyarsk 
region

0.91 0.85 1.05 Tver region 0.78 0.72 1.06

Irkutsk region 0.77 0.74 1.03
Yaroslavl 
region

0.94 0.85 1.19
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A constituent 
entity of 

the Russian 
Federation

An integral indicator of social infrastructure 
development

A constituent 
entity of 

the Russian 
Federation

An integral indicator of social infrastructure 
development

 _
n

SI birthY
 _

n
SI mortY

 _
n

SI migrY
 _

n
SI birthY

 _
n

SI mortY
 _

n
SI migrY

Omsk region 0.92 0.85 1.07
Republic  
of Karelia

0.78 0.70 1.05

Tomsk region 0.83 0.82 1.10
Arkhangelsk 
region

0.96 0.88 1.00

Moscow 1.51 1.38 1.51
Vologda 
region

0.70 0.68 0.98

Saint 
Petersburg

1.46 1.28 1.58
Novgorod 
region

0.97 0.85 1.16

Republic  
of Tatarstan

1.14 1.09 1.45 Pskov region 0.76 0.70 1.10

Sverdlovsk 
region

1.11 1.08 1.25
Republic  
of Crimea

0.80 0.68 0.96

Tyumen 
region

0.94 0.88 1.07
Volgograd 
region

0.95 0.90 1.11

Khanty-
Mansiysk 
Autonomous 
region — Ugra

0.87 0.84 1.01 Rostov region 0.89 0.87 1.13

Kamchatka 
Krai

0.86 0.80 1.09 Kirov region 0.83 0.79 1.04

Khabarovsk 
region

1.24 1.14 1.18 Kurgan region 0.56 0.55 0.99

Sakhalin 
region

1.18 1.11 1.18 Altai region 0.75 0.72 1.03

Murmansk 
region

0.89 0.85 0.98
Kemerovo 
region

0.82 0.77 1.04

Yamal-Nenets 
Autonomous 
region

0.79 0.75 0.81 Primorsky Krai 0.95 0.86 1.00

Altai Republic 0.74 0.61 0.90 Amur region 0.97 0.82 0.86

Republic  
of Buryatia

0.93 0.82 0.86
Jewish 
Autonomous 
region

0.70 0.62 0.81

Tyva Republic 0.72 0.60 0.67
Nenets 
Autonomous 
region

0.30 0.34 0.92

Republic 
of Sakha 
(Yakutia)

0.87 0.78 0.80
Republic  
of Dagestan

0.50 0.63 1.03

Magadan 
region

1.17 1.03 1.10
Republic  
of Ingushetia

0.45 0.52 0.83

Chukotka 
Autonomous 
region

0.80 0.74 0.92
Chechen 
Republic

0.32 0.46 0.97

Belgorod 
region

1.06 1.04 1.44

Source: developed and compiled by the authors.

Continuation of Table 7
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the same regions are the leaders and outsid-
ers. Here, Moscow (1.38) is 4.06 times ahead 
of the Nenets Autonomous region (0.34). 
From the point of view of migration process-
es, the presented approach made it possible 
to obtain differences between the maximum 
value in St. Petersburg (1.58) and the mini-
mum one in the Republic of Tyva (0.67) at the 
level of 2.36 times. In most cases, there is a 
connection with the differentiation of Rus-
sian regions by economic parameters, which 
is consistent with studies by other authors 
[20]. One should discuss the complex influ-
ence of heterogeneous factors and the mutual 
strengthening of differentiation processes.

CONClUSIONS
The study results are the ratings of the con-
stituent entities of the Russian Federation by 
the development of social infrastructure. They 

suggest that the social infrastructure of the 
region can have different effects on individual 
components of its demographic development. 
In this regard, creating favorable conditions 
for migration growth in the region does not 
guarantee an increase in the birth rate or a 
decrease in the mortality rate, and vice versa. 
Forecasting the population of a particular ter-
ritory requires a deep analysis of all the com-
ponents and factors of demographic processes. 
Therefore, developing public policy measures 
in the field of demographic development and, 
consequently, an appropriate financial base, 
should consider how much the development 
of a particular component of the region’s so-
cial infrastructure affects each component 
of its demographic development. The results 
may be of further use to state authorities at 
the federal and regional levels in solving the 
corresponding problems.
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