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Abstract

62 The goal of the research is to develop and test the model of the spatial planning of the location
of regional social infrastructure, which will help overcome territorial disproportion. In this
paper the authors have applied a graph theory approach as an effective method for solving
the problem of inequity from the social and economic perspective. The authors suggest a
new model, showing a connection between the spatial planning of the location of regional
social infrastructure and sustainable development. The social and economic effect of the
location of regional social infrastructure is identified using the return on the costs of
construction and operation, which are directed from the regional budget. The article
presents forecasts of personal income tax as a basis for providing the complex services of
social infrastructure to the population of a group. The advantage of the model is focus on the
multilateral interaction of territories both between regions and between settlements within
the territories.
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1. Introduction

The inequity of social and economic regional development raises a range of problems
identified through the interregional competition for human capital. One of the possible
ways of overcoming the negative factors of interregional social and economic differentiation
is emphasising the development of the social infrastructure of the region.

Economic literature researching social infrastructure has recently paid attention to
cooperation between entrepreneurs and authorities (Morrison, 2017). The interests of
entrepreneurs here focus on the possibility of using the human capital of the territory, and
control over the efficient distribution of budget funds intended for the construction of social
infrastructure facilities. The interests of authorities are related to the possibility of involving
stakeholders in the development of territories, and thereby creating the conditions for
sustainable development. Available social infrastructure can be considered a criterion for
harmonizing the interests of entrepreneurs and authorities and establishing a basis for
regional sustainable development (Turan, 2016). Analysis of scientific works was revealed a
lack of attention on this issue. Naess (2001), in his research, suggests that sustainable
development should not be oriented toward the rational use of limited resources. The main
idea is to support population groups who can save basic equity. Unfortunately, the author
did not connect the two terms “sustainable development” and “social infrastructure” and
noted the same problem in the work “Spatial planning for sustainable development” (Ngah
et al.,, 2016). The authors analysed the term “sustainable development” and provided a step-
by-step approach to spatial planning, emphasising a balance of the three categories of
sustainable development. Sharyn Casey (2005) established standardsfor social infrastructure.
She emphasised the lack of attention on social infrastructure needs and requirements. The
word “sustainable” in her research is solely associated with a community that has the ability
to maintain and build on its own resources and has the resilience to prevent and/or eftectively
address problems in the future. We would like to note that considerable attention to the
research of social infrastructure has been given by Australian researchers Dodson (2009)
and O’Neill (2010). This can be explained by the crisis that has arisen in the urban
infrastructure sector in this country.

On the basis of the above, the goal of the research is to develop and test the model of the
spatial planning of the location of regional social infrastructure, which will help overcome
territorial disproportion. The research question in this study is: How is it possible to stop the
inequitable development of territories on the basis of regional social infrastructure?

We identify the term “social infrastructure”, formulate the theoretical aspects of the
location of social infrastructure, support and test the method of the location of social
infrastructure.

The article starts by presenting a detailed literature review of the issues explored. This is
followed by developing the theoretical aspects of the territorial planning of the location of
social infrastructure locations. The following section proposes a model of the spatial
planning of the location of regional social infrastructure. The paper then identifies that the
effect of the location of social infrastructure depends on the personal income tax in the
regional budget, and conducts scenario forecasting of personal income tax when providing
the population group complex social infrastructure services. The last section draws
appropriate conclusions.
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2. The problem of defining social infrastructure as an economic category

Social infrastructure represents the production relations aimed at creating a set of conditions
to provide economic growth and a living for the country’s population. The capabilities of
social infrastructure in creating such conditions depend on economic potential determined
by available reserves and resources. Nowadays, there is no clearly defined interpretation of
the “social sphere” as a category. This is connected to the essential content of the category,
which has changed in accordance with the level of economic development and public
relations. In research or official documents there are various definitions of this concept.

One of the first concepts defines social infrastructure as a complex of conditions
contributing to the favourable development of private entrepreneurship in the major sectors of
the economy and the population’s satisfaction (Rosenstein-Rodan, 1961). In this concept
economic agents, such as transport, communications, and so on, are the basic elements of
infrastructure. A similar concept can be also found in Nurkce (1955). The genesis of
infrastructure theory in economics is discussed at depth by Raenock (2013). The author has
presented different approaches to the identification of social infrastructure: as a set of
conditions for economic growth; as a set of sectors, ensuring the production of goods and
services; as a set of social institutions, servicing economic objectives.

The question of planning social infrastructure can be traced back to the industrial
revolution, when the villagers began to move in masses to towns and cities. Interrelations
between the development of social infrastructure and the quality of life in rural and urban
areas were discussed in anumber of studies (Yanitsky, 2010; Teriman et al, 2011; Zhikharevich
et al,, 2012; Leigh et al., 2016). Most of them emphasize the significant influence of social
limitations on economic development and its differentiation.

Nowadays, high quality social infrastructure is seen as a major component of sustainable
development (Queensland Government Office of Urban Management, 2006). The formation
of sustainable communities implies the integration of the objectives of economic, social and
ecological development as a constant process. Social infrastructure is considered the basis
for human capital formation (Williams et al., 2010; More et al.,, 2017). In the opinion of
Russian researchers, social infrastructure includes the following indicators: passenger
transport; public utilities; health care; education; social benefits; culture and art; physical
education and sport; information and communication services; trade; consumer services;
catering; tourism and hospitality (Bykovskaya, 2010; Varlamova, 2016).

The term “regional social infrastructure” has distinctive features: its branches function
on a national scale as a single system, and at the same time its activity is characterized by a
clearly expressed locality. Logacheva (2012) interprets the regional social infrastructure as a
“complex of infrastructural branches located in a single territory, which performs different
social functions” (Logacheva 2012). In our opinion, the basis for defining social infrastructure
is its perception as a set of branches, enterprises and organizations, ensuring the satisfaction
of the population. That is why social infrastructure represents an integral system of state,
regional enterprises, commercial organizations and branches, located in the territory of a
subject of the Russian Federation and provided the services to satisfy the population’s
(physiological, social, prestigious, spiritual) needs. The system is aimed at improving the
quality of the population’s life in a region as its major competitive advantage.

The territorial organization of social infrastructure may be seen in economic and social
terms. The economic aspects are connected to the formation of the conditions for the
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reproduction and inflow of human capital. In this, human capital is a factor of regional
advantage. In addition, economic aspects identify the expansion of entrepreneurial activity
in the services sector. Moreover, a high level of human capital contributes to growth in
innovation activity in a region and national competitiveness, as discussed in a number of
studies (Rodionov et al., 2014; Kalinina, 2016; Nikolova et al., 2015).

The social aspects are predetermined by the key role of social infrastructure in the
quality of life for the people living in a region. This turns social infrastructure into an object
of regional governance. Therefore, the process of social infrastructure development requires
the harmonization of national and regional goals of governance with regard to the specific
features of the territories in strategic planning.

Nowadays, regional policy focuses on the creation of growth points in regions, which is
based on cumulative growth theory and diffusion of innovation theory (Murdal, 1972;
Camagni, 2017). The creation of growth points promotes unsustainable development and
does not imply integrative strategic planning. This can be explained using the results of
applying such a paradigm: intensive urban agglomerations, outflows of population from
depressed regions, increasing the lag of innovations from centres to rural areas.

In the framework of the current research we analyse the problem of defining social
infrastructure, and identify this term as an integral system of national and regional
institutions, commercial organizations and industries, located within the same territory
and ensuring the satisfaction of the population (physiological, social etc.) on a gratuitous
and reimbursable basis with the target of improving the quality of life for the people living
there (as its main competitive advantage).

3. Theoretical aspects of the location of social infrastructure

Under the conditions of globalization, distinctions in the quality of life have become the major
driving force for interregional and international migration, which has become one of the main
trends in the modern development of regional socioeconomic systems. The results of analysing
the interrelations between the development of social infrastructure, migration processes and
the competitiveness of the regional economy in the Russian Federation were presented in a
previous article by the authors of this research (Zaborovskaya and Gorovoy, 2015). On the basis
of statistical information on international and interregional migration, the existence of
interregional competition in the national labour market has been proven. This situation
explains the differences in the level of satisfaction among the population. In this research, the
authors identify statistically significant dependencies between the attractiveness of a region for
migration and indicators of the quality of life among the population, which characterize social
infrastructure. For this reason, greater differentiation of the quality of life among the
population on the basis of region corresponds to more intensive interregional and international
labour migration. Young people seek to move to large cities, and migration flows from countries
with a low level of human capital development grow and generate social problems. Such
situations worsen the quality of life for the indigenous population, increase the need for social
infrastructure services, and therefore lead to unsustainable regional development. Therefore,
in order to ensure sustainable regional development, reduce migration processes and develop
the potential of small and medium-sized settlements, it is necessary to develop a model of
spatial planning for social infrastructure objects.
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In a number of studies (Matos et al., 2017; Gorovoy, 2015) there are statistically significant
interrelations between quality of life, which determines the migration attractiveness of the
region, and the region’s competitiveness among the subjects of the Federation. Quality of life
is ensured by the level of development and availability of social infrastructure services.
Based on the above, the authors develop a model of the spatial development of social
infrastructure in accordance with following theoretical aspects:

o general access to a range of quality services regardless of the features of the territory
(rural or urban settlements, monocentric or polycentric urban agglomerations);

« identification of the influence oflocation on the availability of highly qualified population,
services provision (supply resources), and consumers of such services (consumer
services);

o procuring the development of entrepreneurial activity, related to the reduction of
administrative and market barriers to entering the market;

o attraction of social entrepreneurs in different social areas in the target to ensure financing
for social infrastructure objects;

o identification of modern transport system as a factor for providing access to social
infrastructure objects;

« development of integrated complex enterprises providing social infrastructure services
as a factor of cost reduction;

» applying the potential of agglomerations;

« harmonization of business, regional authorities and population interests.

The identified principles constitute the advantages of the model, which will be achieved as a
result of its implementation. The principles listed above are also a distinctive feature of the
model. None of the previously developed models take into account such principles.

The theoretical aspects and revealing of consumer groups’ location in region settlements,
allow the authors to rationalize the location of social infrastructure and create the conditions
for the satisfaction of demand for services of social infrastructure objects. The model of the
spatial development of social infrastructure implies the integration of territories as
interregional as well as settlements of different sizes, as indicated in Figure 1. The direction
of social infrastructure development implies adapting the development to suit different
types of settlement. To date, there are 4 types of settlement: rural areas, urban areas, small
and medium towns. The specific type of settlement determines the conditions that should be
taken into account when modelling. For example, well-developed access to transport exists
for urban areas, which is not typical for rural areas. When developing social infrastructure,
it is also necessary to take into account the degree of development in neighbouring regions,
as well as the possibility of agglomeration effects. For example, a successful integration
policy will make it possible to extend the opportunities for service satisfaction achieved in
large urban agglomerations to regions with low levels of socio-economic development. The
authors mention one of the advantages of the model as being the multilateral nature of the
interaction between territories, which ensures a more complex and balanced development of
the territories.



ZABOROVSKAIA « GOROVOY « PLOTNIKOVA

Figure 1. The theoretical basis of the model of spatial development of social infrastructure
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Social infrastructure objects often develop as small businesses organizations, for which
instability is common. For this reason, regional government authorities are interested in
cooperation with large integrated service enterprises (multi-service) targeting cost-cutting
(Jur¢ik et al., 2015). The authors suppose that the potential integration can be characterized
by a number of effects: improved service quality; satisfaction of the needs of the people; and
improved possibilities for increased production due to reinvested profits or the attractiveness
of workplaces.

From the point of view of the regional government bodies, the spatial location of social
infrastructure is characterized by an agglomeration effect. This effect causes the cumulative and
incremental increase of incomes for regional authorities due to growth in the output of goods,
processes, and services by economic agents compactly located in the territory. Agglomeration
(urban and rural) supposes access to transport, a wide range of services and solutions for a
spatially distributed urban and rural population. Agglomerations do not coincide with the
administrative boundaries. Their populations proceed from consistent availability of transport
in the selected territories, levels of service, types of education and so on.

One of the actual problems is the regulation of migration flows, and as a consequence,
the problem of increasing demand on social infrastructure objects in urban agglomerations.
This additional load results in the depopulation of individual regions, the degradation and
reduction of a number of social infrastructure objects and the reduction of the sustainability
of the socioeconomic development of the country at the territorial level.

The authors of the current article see agglomeration as a key tool for the integral
development of territories today. It creates growth points for entrepreneurship due to high
access to transport, and financial and institutional infrastructure. The need for better quality
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service and innovation activities is justified by the high level of competition in the core
town, and its growth intensity in the periphery of an agglomeration in proportion to the
development of the latter.

Today, the system of population displacement in the Russian Federation is based on the
concentration of material, technical, financial, production and social resources in large
urban agglomerations, which function as the hubs of the system’s framework. It should be
expected that the territorial development of the country will become increasingly
inconsistent. A framework for settlement structure in the Russian Federation is projected. It
will consist of 20 large agglomerations with a total population of over 1 million people.
Moreover, conditions will be created for quick migration from mono-profile cities and towns
to the periphery of large urban agglomerations due to newly settled areas, which will have a
systemically planned resource-saving social infrastructure.

Inter-agglomeration areas with a well-developed transport infrastructure outside
agglomerations represent interest for the development of rural agglomerations in locations of
agricultural production. It seems reasonable to stimulate the restoration of population
uniformity. Access to the entire range of services in social infrastructure objects must be
invariant to the size of the population (rural settlement, urban settlement, small and medium
towns, urban agglomerations). However, this fundamental principle is not applied in practice.

The low level of the development of social infrastructure in a large number of rural
settlements is preconditioned by the following factors (Mishchenko and Mischenko, 2011):
the strict centralization of power, budget planning and funding; the high degree of the
bureaucratization of the governance of social infrastructure objects; the instability and
insufficiency of budget funding; unfavourable entrepreneurial climate in this sphere; and
decreasing demand for services due to a shrinking population. The last factor seems to be
the most important because in one of the accepted schemes for funding social infrastructure
objects, the size of financing depends on the number of inhabitants in rural settlements.
Decentralized funding is related to investment attractiveness, which depends a lot on the
size of a settlement.

Moreover, one objective to help retain the population in rural areas is connected both to
the achievement of competitive advantages in a region and economic and social security. In
order to solve this problem a technique has been suggested for determining the location and
service area of integrated objects of social infrastructure based on the model of proportional
placement (Fig.1) and graph theory tools (Bollobas, 2013).

4. Method for spatial planning of the location of regional social infrastructure

Based on the abovementioned theoretical aspects and principles, the authors of the study

propose a method, which includes the following steps:

o selecta territory;

o select alocation for multi-services on this territorys;

o define investors, who can ensure the establishment and operation of a multi-service, and
conditions for investment based on public-private partnership;

o assess transport accessibility for the established multi-services;

« develop along-term regional development plan for passenger transport infrastructure in
coordination with federal programmes;
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o hierarchical planning of multiservices (consequent expansion in the composition of
enterprises of daily, periodical and occasional use, located in the corresponding centres
in proportion to the growing population living in the service zones of these centres).

As an efficiency criterion for setting up multi-services, as a means to meet the population’s
needs, progressive personal income tax is proposed, which, in certain proportions is distributed
between regional subjects. Tax growth is caused by stabilizing the population and preventing
undesirable migration processes. Support for some steps is reviewed in detail below.

4.1. Location of multi-services

To determine the location for multiservices, it is reasonable to use graph theory (Bollobas,

2013), in particular, an absolute centre definition method. A description of the mathematical

apparatus is given in Gorovoy (2015). To find the absolute centre, two stages are realized:

o On each non-oriented arc there are candidate points for placing an absolute centre. The
candidate points are points on the arc, the distance from which to the most remote
vertices is minimal.

o Among the candidate points and all vertices of the graph, a point or vertex is chosen as
the absolute centre, the distance from the most remote vertex of the graph being minimal,
in order to select the best candidate point on each edge, it is necessary to construct
functions characterizing the point-vertex distances for all f -points.

4.2. Cost estimate for the (re)construction of multi-services

Multiservices are public buildings. The construction and reconstruction of multiservices is
regulated by SNIP 31-05-2003 “Public buildings for administrative purposes”. The list of
costs can be identified based on the goals and objectives of the research. The authors identify
the following groups of costs in the framework of the research:

+ geological exploration (S1);

o design project development (S2);

o project ratification and approval (S3);

« construction of a building (S4);

 landscaping (S5).

Total costs S will be: S = SI+ 82+ S3+ S4+ S5 0]

4.3. Cost estimate for utilities

Let d 1,i* be the distance from settlement i to a multiservice (graph centre) j*; ¢ 1,i* the costs
of transport infrastructure development; A - one-off costs of vehicle parking. Total costs
will be:

SC=Xc,*d . +A ()
Costs for this type of work have to be considered in case they are covered by municipal units.

4.4, Socioeconomic effect of the placement of a multi-service
A socioeconomic effect of the placement of a multi-service is defined, first of all, by the return
on the investment in the construction or reconstruction of buildings, and the provision of
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utilities. The source of income in such cases includes funds from individuals inhabiting the
region. Correspondingly, if the purpose of developing social infrastructure objects is to ensure
the satisfaction of the integrated needs of a region’s population and the funding is partially or
fully carried out from regional and municipal budgets, then the economic effect will depend
on personal income tax going to regional and municipal budgets.

E=f(N), ®

where N - is personal income tax collected from permanently registered inhabitants of the
settlements catered for by a multiservice; E — effect.

The social effect will be determined by the growing attractiveness of the quality of the
population’s life in a municipal unit, the reduction of the average age of the population due
to the comfort of the living conditions for the young.

Given the methodology for estimating NPV (net present value):

E=3 (N /(I+)) - (S + SC), @

where N t is the personal income tax collected from permanently registered inhabitants of
settlements served by a multiservice, in the year t; r is a discount rate.

5. Results: Scenario forecasting for territorial location

Under the conditions of limited financing, the problem exists of selecting priorities for the
location of multiservices in the territory of the administrative region. Resolving this can be
presented as set of group systems for inhabited places, which according to graph theory have
absolute centres in which multiservices are placed. The possibility of expanding service
areas by one multiservice are also considered. Accordingly, group systems for inhabited
places for the purposes of selecting the location for multiservices (step 1) are combined
according to the principle of addition (Mazur, 2014). In this principle, the service area of the
projected multiservice is equal to the sum of the areas of two neighbouring group systems of
inhabited places. The group systems can also be combined using the same principle. In this
situation, it is equal to the sum of the regions of three neighbouring group systems of
inhabited places.
The forecast of the total amount of personal income tax is calculated using three scenarios
(Sari and Kahraman, 2015).
o realistic, based on the trend of the size of the population in a group system of settlements;
+ pessimistic, based on the size of the population in a group system of settlements, smaller
than the average by a% (value a is, at the same time, the pessimism characteristic of the
project developers);
« optimistic, based on the size of the population in a group system of settlements larger
than the average by p% (value f is the optimism characteristic of the project developers).

To develop the scenario forecasting, data from Rosstat (2016) on population employment in
the Russian Federation in January 2016 were used, according to which the rate of decline in
the number of economically active population in the country was 0.7% per year, and the
share of economically active population was 94.36%. This category of citizen is the payer of
personal income tax. The share of economically active population in the total population of
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the country was 49.1% for the indicated period. These data were used to calculate a realistic
forecast. To calculate a realistic forecast, the hypothesis of the invariability of the total
population was adopted, the employment structure corresponds to the above average
Russian indicators. Thereby forming a matrix of management decisions. The scenario
forecast is presented in Table 1.

Table 1. The forecast of personal income tax when providing the complex services of a social infra-
structure in a conditional region to the population of group systems of inhabited places

Index

Group system of inhabited places

Two neighbouring group systems of
the inhabited places

Three neighbouring group systems
of inhabited places

1st year

2nd year

3rd year

st year 2nd year

3rd year

1st year 2nd year

3rd year

Population in region,
thousand people
(fact)

100

101

102

170 172

174

260 263

266

Realistic forecast

Population, thousand
people

100

101

102

170 172

174

260 263

266

1.2. Number of eco-
nomically active pop-
ulation, thousand
people (1.1¥0.491)

491

49.6

50.1

835 845

85.4

1277 1291

1306

1.3. Number of em-
ployees in the econo-
my, thousand people
(1.2¥0.9436)

46.8

473

79.7

80.6

1205 1218

123.2

1.4. Accrued wages,
million roubles / year
(1.3*29.565* 12)

16436.9

16603.7

167811

279779 282759

28595.3

42736.8 43212.2

437089

1.5. Personal income
tax, million roubles
(1.4*0.13)

2136.8

2154.8

2181.5

36371 36759

3717.4

5555.8 5617.6

5682.2

Pessimistic forecast

2.1. Population,
thousand people

100x0.9
=90

90x1.019 =
91.71

91.71x1.019
=935

170x0.9
=152

153x1.019
= 1551

155.1x1.019
=158.1

234x1.019 =
238.5

260x0.9
=234

238.5x1.019
=2430

2.2. Number of
economically
active population,
thousand people

90x0.491
= 44.91

44.91x
(100-0.61)/
100=44.63

44.63x
(100-0.61)/
100 = 44.36

74.6x
(100-0.61
100 =741

152x0.491
=746

/

74.1%
(100-0.61)/
100 =74.0

114.9x
(100-0.61)/
100 =114.2

234x0.491
=114.9

114.2x
(100-0.61)/
100 =113.5

2.3. Number of
employees in
the economy,
thousand people

44.91x
0.9436
=42.38

42.38x
(100-0.44)/
100=42.2

42.2x
(100-0.44)/
100=42.0

74.6x
0.9436
=70.39

74.6x
(100-0.44)/
100 =743

74.3x
(100-0.44)/
100=73.9

220.8x
(100-0.44)/
100=219.8

234x0.9436)
=220.8

219.8x
(100-0.44)/
100=218.9

2.4. Accrued wages,
million roubles / year

15035.5

149711

14900.7

249729 26360.2

26218.2

78335.4 77980.6

77661.3

2.5. Personal income
tax, million roubles

1954.6

1946.2

19371

3246.5 3426.8

3408.4

10183.6 10137.5

1008.9

Optimistic forecast

3.1. Population,
thousand people

100

100%1.021 =|
1021

102.1x1.021
=104.2

170x1.021=

170 1736

173.6x1.021
=177.2

260x1.021

260 =265.5

265.6x1.021
=2711

3.2. Number of
economically
active population,
thousand people

491

50.1

51.2

83.5 85.2

870

127.7 130.4

1331

3.3. Number of
employees in
the economy,
thousand people

46.3

499

50.9

831 84.8

86.6

1274 129.8

1325

3.4 Accrued wages,
million roubles / year

16426.3

17703.3

18058.3

29482.2 30085.3

307239

450951 46050.4

47008.35

3.5. Personal income
tax, million roubles

2135.4

2301.4

23476

3832.7 39111

39941

5862.4 5986.6

61111
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To determine parameter a in the pessimistic scenario of the forecast and parameter f, we
used the forecast data of the Ministry of Economic Development of the Russian Federation,
according to which “the economically active population is expected to decrease by 1.3
million people in three years, from 72.1 million in 2016 to 70.8 million people in 2020. At the
same time, the number of employed in the economy will decrease from 67.7 million in 2013
to 66.8 million in 2020 (State Statistics Service Rosstat, 2016); “... by 2020 the population
will grow by 0.9 million people from 143.2 million people in 2016 to 144.1 million people in
20207 (State Statistics Service Rosstat, 2016). Therefore, in the model, the average annual
relative increase in the number of economically active population is taken as:

Bl = ((70.8 / 72.1) * 100 - 100) / 3 = - 0.61%.

The average annual relative increase in the number of employed in the economy is
adopted in the amount of: 2 = ((66.8 / 67.7 - 100) * 100) / 3 = -0.44%; a = 2.

The average annual population growth rate in the optimistic forecast corresponds to the
data of the forecast of the Ministry of Economic Development of the Russian Federation:
(100 - (144.1 / 143.2) * 100) / 3 = 0.21%, in the pessimistic - is 90% of the actual (0.19%)

To calculate the personal income tax, the average wage of 29.565 thousand roubles was
used (in 2016 in Leningradskaia oblast). The term of the construction and commissioning of a
multiservice and the creation of transport infrastructure is 3 years. Demand for services on the
part of the population in a certain settlement generates relevant supply and determines what
objects of social infrastructure are located in this territory. Accessibility of services is ensured
by the transport infrastructure, which provides transport services and creates the conditions
for the availability of other functionalities for social infrastructure objects. Consequently,
social infrastructure can be presented as a territorial hierarchically organized system.

Under the conditions of federalism, the preservation of the territorial and economic
unity of the country calls for coordinated objectives at national and regional levels given the
role of the regional social infrastructure and its special significance for the strategic planning
of territorial development.

With interregional and intra-regional differentiation, and international and interregional
migration processes, the level to which social infrastructure is developed can be considered
a criterion for the successful coordination of the interests of entrepreneurs and authorities,
since it is the capability to satisfy the complete set of needs, which ensures the stability of the
number and reproduction of a region’s population.

Under the conditions of intensive international and interregional migration, the
accessibility of social infrastructure causes growth in the population and, what is more
important, creates the conditions for the expanded reproduction of the indigenous
population. With the simultaneous implementation of employment programmes, including
entrepreneurial activity, the conditions are created for incomes in the national and regional
budgets to grow. In this context, the creation of conditions for employment is a limitation
that determines whether it is necessary and feasible for social infrastructure to develop in a
certain territory. This model corresponds to the strategy of setting up group systems of
settlements — the interrelated and interdependent development of neighbouring urban and
rural settlements based on a single transport infrastructure and service network. In such
cases, the socioeconomic and cultural advantages of large cities related to agglomeration
advantages combine with the ecological and territorial potential of the periphery between
cities and towns.
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6. Discussion and conclusions

This study was aimed at determining the role and place of social infrastructure objects in the
provision of the sustainable socioeconomic development of a territory. As the main result of
this article, the authors highlight the proposed model of the spatial planning of the location
of social infrastructure, oriented towards sustainable development. It can be presented as a
set of group systems for inhabited places, which is described using graph theory and uses
absolute centres in which multiservices are placed. In the authors’ opinion, the development
level of social infrastructure, to a large extent, defines the interregional and international
migration attractiveness of a territory. Agglomeration processes, common in contemporary
socioeconomic systems, creates attractive conditions where social infrastructure objects
become concentrated, creating favourable conditions for a better quality of life. Under
Russian conditions, these processes are not controlled well enough and generate an excessive
inflow of population to towns and cities, worsening the socioeconomic potential of rural
areas. The authors find it important to change the current approaches to the spatial
positioning of social infrastructure objects, which must use the advantages of agglomerations
and present equal access to services for population, independently of the place of living. The
funding of social infrastructure objects is limited. Therefore, integrated objects -
multiservices — have been considered as a promising form in the research study. Their
location must be based on the methodology of the proportional placement of social
infrastructure, which implies the accessibility of services, multi-channel funding, public-
private partnership, and transport development. The tools of graph theory are productive for
the positioning of multiservice objects with the costs related to the creation or reconstruction
of multiservices and transport costs serving as parameters.

Although there are a number of studies based on other principles and approaches to
those of “social infrastructure”. For example, the theory of cumulative growth (Murdal,
2009) is based on the creation of growth points in regions, which trigger the process of
accelerated development. Within the framework of this theory, the main factors of regional
development are specialization and scale effects. The work of another author (Richardson,
1983) is based on the principle of the limited mobility of resources. The factors of regional
economic growth are internal resources that do not possess the property of mobility, and
mobile resources (personnel, technology, knowledge, investments) are attracted from
outside. The main problem that is not fully resolved within the framework of this theory is
the excessive concentration of production, growing unevenness of territorial development,
and the vulnerability of a non-diversified economy in the face of economic crises. The
development of the theory of growth poles and their influence on the development of regions
is associated with Hégerstrand and J-R. Boudeville (Mishchenko et al., 2011) is based on the
development of the idea of the diffusion of innovations created in advanced industries in the
territories — growth centres in peripheral territories.

The model proposed in the framework of this study is based on previous studies. In the
model, as in previously developed models, great attention is paid to the development of
peripheral territories. The development of peripheral territories will contribute to a more
balanced and sustainable development of the country as a whole. Furthermore, the model
takes into account the effects that can occur from interactions with adjacent territories. This
model can be used in any other country, since during the research, attention focused on the
fact that the division of territories in the model is not connected to the administrative
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division. The advantage of the model is its focus on the multilateral interaction of territories
both between regions and between settlements within the territories. A clear advantage of
the model is its theoretical validity and implementation based on the following principles:

the principle of equal accessibility of social infrastructure services for residents of different
settlements, which is the responsibility of the executive authorities of the constituent
entities of the Federation for the opportunity to meet the entire range of needs for the
population of the regions, regardless of the type of settlement in which they live;

the complexity of the offerings of state, municipal and paid services, which consist in the
possibility of obtaining services through all possible channels of financing;

the priority of the transport infrastructure in the socio-economic infrastructure of the
region as a means of ensuring the intraregional mobility of the population.

In the opinion of the authors, an essential limitation of the research is the testing of the
model based on data from a conditional region. In the future, the model should be
implemented using real data. The results of this research may be developed in the following
areas:

The social infrastructure of a region includes various branches. If the specifics of these
branches are studied, it is possible to identify those where social entrepreneurship should
be developed. Legal standards supporting social entrepreneurship under Russian
conditions have not been worked out, virtually. So, the constructive assimilation of
foreign experience and its transformation would be useful.

Funding for social infrastructure objects must be multi-channel. So it is possible to
investigate various forms of financing and their efficient use (coordination of financial
resources in regions and municipalities, regulating taxes, targeted programming
method, funds of transnational and transregional companies, regional entrepreneurs,
population). Moreover, efforts can be made to design mechanisms for the participation
of economic agents in the social development of a territory, depending on what regional
resources are used.

The forms of public-private partnership in the social sphere must also be investigated with
the consideration of social infrastructure specifics. Specific focus can be given to the
problems of the transport infrastructure in regions in terms of the possible locations of
multiservices.
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