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Abstract—The article is devoted to the issues of rural 

settlements sustainable development.  It is shown that the key 

task of ensuring the sustainable development of such settlements 

is creation of effective monitoring systems.  A review of existing 

studies on sustainable development of territories is given. It is 

shown that, despite the variety of scientific works devoted to 

various methods of assessing the region’s economic condition, the 

problem of sustainable development assessment of rural 

settlements remained outside these studies.  The authors 

proposed a new indicators system for the sustainable 

development of rural settlements, which was tested on the 

example of the Diveevo district, located in the southern part of 

the Nizhny Novgorod region.  The analysis of the socio-economic 

status of six rural settlements in the area showed a generally 

negative dynamics of their sustainable development.  A similar 

dynamics, apparently, is observed in a number of other rural 

areas of the country.  One of the possible mechanisms for 

increasing the level of socio-economic development of rural 

settlements is the widespread introduction of digital economy.  

An example of successful digitalization experience of the 

Michurinsk rural settlement of Khabarovsk Territory is given. 

Keywords: digital economy, sustainable development, rural 

settlements, monitoring, system of indicators, dynamics analysis 

I.  INTRODUCTION 

In accordance with the Sustainable Development Concept 
of the Russian Federation Rural Territories for the Period until 
2030 [1], the most important strategic goals of state policy are 
identified - creating conditions for sustainable development 
and identifying key problems in rural areas; the solution of 
these problems will allow to ensure food security, increase 

competitiveness of the Russian economy and citizens’ welfare. 
To achieve these goals, it seems appropriate to monitor the 
sustainable economic development of rural settlements.  An 
analysis of foreign and domestic papers on the assessment of 
the economic development level showed that one of the main 
problems is the choice of indicators, on the basis of which 
models are built and the results are analyzed. At present, there 
is no unified system of sustainable development indicators for 
rural settlements.  

The importance of monitoring the sustainable development 
of rural municipalities is the timely identification of the 
negative processes that threaten the sustainability of the 
economy and the social sphere of the settlement, assessment 
of the negative processes nature and extent, identification and 
prevention of crisis situations. Another important aspect of 
such monitoring is the assessment of the digitalization impact 
on the sustainable development of rural settlements. 

II. METHODS 

Among foreign models, the one proposed by J. Hacker [2] 
can be noted. It puts forward the model to assess economic 
stability through the Economic Security Index (ESI), which 
considers not only household resources, but also the cost of 
medical care, which is the most important indicator of changes 
in the financial well-being of citizens.  The model proposed by 
Glaser and Tobio [3] includes elasticity of demand in the 
housing market.  The volume of home sales in the primary and 
secondary market may give an idea of consumer optimism 
(consumer confidence).  D. Krupka and K. Donaldson [4] pay 
special attention to the environmental component, the 
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availability of water resources, and the presence of a 
comfortable climate and topography, which forms an 
increased demand for housing compared to areas with less 
environmentally friendly living conditions.  The article by D. 
Rickman and S. Rickman [5] investigated the causes of the 
urban agglomerations growth in the USA in 1990–2000.  It is 
shown that a special influence was exerted by the policy of 
local authorities in the form of costs for road construction and 
education, which positively influenced labor productivity and 
the attractiveness of social infrastructure. 

In [6], a structural approach to the sustainable development 
analysis of a country and its regions is presented.  It is shown 
that the most important element in the management of the 
country and its regions sustainable development is the 
effective monitoring organization.  The goals, objectives, 
principles and functions of monitoring are defined; its 
algorithm is described in detail.  In [7], a method for 
calculating generalized economic security indices is presented. 
It can be used for analyzing socio-economic systems at 
various levels (country, region, enterprise, etc.).  In [8-10], 
various approaches to assessing the economic security level of 
the country's regions were considered.  In [11], an algorithm 
for predicting the economic security dynamics of regions 
using the multiple linear regression method and the Monte 
Carlo method is proposed.  In [12], an integral comparative 
assessment of the regions’ economic security level is given. 

The article [13] proposes a methodology for assessing the 
level of municipalities’ economic development, based on the 
ranking of municipalities in three main groups: “risk zone”, 
“stability zone” and “leaders”, tested on the basis of the 
Ulyanovsk region.  In [14], an indicative dynamic technique 
for assessing changes in the security state of a regional 
economy is described.  The technique was used to assess the 
economic security level of the Sverdlovsk region. 

In [15] it is shown that the factor influencing increase of 
economic safety level of municipalities is sufficient providing 
of these unities with the main engineering communications. 
As shown in [16], an important factor in ensuring the 
economic security of municipalities is the spatial factor, that 
is, uniting the settlements with labor mobility, industrial 
relations, a general transport and engineering infrastructure, a 
single network of social and cultural services and recreation 
areas. Transport accessibility to the central settlement of the 
economic and administrative centres of the neighbouring 
territories plays an important role. 

Despite the variety of scientific papers devoted to various 
assessment methods of regions’ economic condition, the 
municipal entities, the selection of indicators assessing their 
sustainable economic development, the problem of sustainable 
development assessment of a municipal area and its rural 
settlements remained beyond the scope of research. Among 
such works we can single out only the article [17], where the 
methodological approach to the development of rural areas 
sustainable development indicators is proposed. 

III. RESULTS 

In [18] it was shown that the key task of ensuring the 
economic security of the municipality is creation of effective 

monitoring systems.  It is shown that, depending on the type of 
municipalities, the indicators system may change.  The 
author’s system of indicators for urban districts which consists 
of twenty-six indicators in the context of twelve projections is 
presented.  The system has been successfully tested in urban 
districts of the Nizhny Novgorod region. 

 his paper presents a system of rural settlements 
sustainable development indicators, which is tested on the 
example of the Diveevo district, located in the southern part of 
the Nizhny Novgorod region.  As a part of the local self-
government organization, the Diveevo municipal district 
includes six municipalities with the rural settlements status.  
Agriculture is developed on the territory of the district, 
construction materials are produced.  Table 1 shows the main 
indicators characterizing economic and social development of 
rural settlements at the Diveyevskiy district in 2018.  

The analyzed results are as follows.  The number of stores 
in the settlements varies from three to seven and the number of 
sports facilities - from three to five per 1000 people.  Solid 
municipal waste is not removed at all in the Glukhovsky and 
Ivanovo settlements, which indicates a problem in the 
environmental sphere of these settlements.  Residential 
premises in almost all settlements are at an acceptable level of 
28 to 35 m2 per person. The indicator "Investments in fixed 
assets" has a large variation. This is due to the unstable 
financial condition of the settlements, which is a threat to their 
sustainable economic development. The indicator reflecting 
the condition of paved roads has the lowest value in the village 
of Satiss, about 3 km per inhabitant, which may negatively 
affect further development of this settlement. 
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TABLE I.  INDICATORS OF SUSTAINABLE DEVELOPMENT OF RURAL 

SETTLEMENTS IN DIVEEVSKY DISTRICT NIZHNY NOVGOROD REGION 

№ 
Name of the 

indicator  

Settlement 

V
erya

k
u

sh
evo

 

G
lu

k
h

o
vo

 

D
iveevo

 

Y
eliza

revo
 

Iva
n

o
vo

 

S
a
tiss 

1 

Number of shops 

per 1000 
inhabitants, units 5.65 5.56 6.94 5.18 7.22 3.37 

2 

Number of sports 

facilities per 1000 
inhabitants, units  4.71 3.18 2.87 3.89 2.88 5.24 

3 

Removal of 

municipal solid 

waste per 1 

resident, cubic 

meters  0.09 0.00 1.18 0.25 0.00 1.57 

4 
Living space per 1 
inhabitant, m2  35.1 28.9 35.9 35.0 33.7 31.5 

5 

Investments in 

fixed capital per 1 
inhabitant, 

thousand rubles  

0.00

0 

1.62

6 

67.2

07 

0.27

9 

0.97

3 

 

26.1

68 

6 

Length of paved 

roads per 1.000 
inhabitants, km  17.4 9.30 7.48 11.5 17.9 3.03 

7 

Local budget 

balance in relation 
to the amount of 

revenues, % 3.85 -2.4 -0.3 5.68 -1.4 -0.7 

8 

Share of own 

funds in local 

budget revenues,% 100 33.6 22.0 41.7 24.2 75.7 

9 
Natural population 

growth rate, ppm  -3.7 -13.51 -6.70 -16.8 -13.7 -7.87 

10 
Migration growth 
rate, ppm  

-
14.1 -25.4 -5.38 1.29 -14.4 -36.3 

11 

Number of 

treatment and 
prevention 

organizations per 

1000 inhabitants, 
units  3.77 2.38 0.48 2.59 2.89 0.37 

12 

Proportion of local 

budget expenditure 
allocated to culture 

and film, % 0.00 0.00 13.5 0.00 0.00 0.00 

13 

Commissioning of 

residential 
buildings per 

capita, m2 0.00 0.04 1.02 0.63 0.00 0.54 

 

The local budget has a surplus only in two of the six 
settlements.  The budget deficit in other settlements does not 
exceed 2.4%, which is a good result.  The "Share of own 
funds" indicator also has a large spread in values. In the 
Ivanovo and Diveevo settlements, this indicator is 24% and 
22%, respectively.  On the one hand, this means that own 
funds in the budget are insufficient, and on the other hand, that 
these settlements successfully attract free subsidies necessary 
for their sustainable economic development.  As for 
Veryakushevo, where the budget is 100% made up of its own 
funds, the negative effect of the additional monetary funding 
lack is obvious.  

Declines in population are widespread and are due to both 
natural attrition and migration outflow. It should be noted here 
that demographic indicators (coefficient of natural population 
growth and coefficient of migration growth) require further 
research, which can be carried out considering age groups.  
The number of treatment and prevention organizations per 
1000 inhabitants is minimal in Diveevo, although it is the 
largest settlement among those considered. This may be due to 
health care reform, which implies the enlargement and 
modernization of health care organizations.  Apparently, in 
small villages, their number is greater than in large ones, due 
to the presence of small paramedic points. The indicator 
relating to expenses on culture and cinematography is non-
zero only in Diveevo, in other settlements such activities are 
not financed and are not carried out.  And finally, the indicator 
"Commissioning of residential buildings per 1 inhabitant" 
exceeds 1 m2 only in the largest settlement (Diveevo), the rest 
have a clear lack of funds. 

IV. DISCUSSION 

Introduction of the digital economy in rural settlements 
can be considered from two perspectives: the use of digital 
technologies in agriculture and the social sphere.  Both of 
these sectors are closely interconnected, the growth in 
agriculture is due to the growth of the social sphere and the 
economic development sustainability in this territory.  In this 
regard, the task of introducing methods and tools of digital 
economy in the system of socio-economic development of 
rural settlements seems to be urgent.  

 Here is a typical example. A year ago Rostelecom 
announced creation of the first digital village in Russia. It 
became Michurinskoe rural settlement of Khabarovsk 
Territory [19]. To implement digital services in four 
settlements Rostelecom built fiber-optic communication lines 
with a length of more than 30 km.  The administrative body of 
the rural settlement introduced an electronic book for 
accounting agricultural land, agricultural machinery and 
domestic animals. The rural outpatient clinic provides online 
consultation of patients with specialists of the regional 
hospital. The school has implemented an information and 
library system that allows using educational and fiction 
literature in online and offline modes.  A street video 
surveillance system has been launched to help ensure security 
in the streets of the settlement. Residents of rural areas can 
connect modern communication services: "Smart House", 
"Interactive TV", "Video Surveillance", and high-speed 
Internet. As the first results of a statistical survey of the 
Michurinsky rural settlement showed, the introduction of 
digitalization has a generally positive effect on the socio-
economic situation of the settlement. 

This above example illustrates how digitalization changes 
the status of an area. In the near future, the attractiveness of a 
dwelling place will be determined not so much by its 
geopolitical location and size as by the presence of a modern 
digital life support ecosystem. 

The paper presents the author's system of sustainable 
development indicators of rural settlements. As a result of 
monitoring the rural settlements at the Diveevo Municipal 
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Area, the following conclusions can be made: with a general 
decline in the population residing on the territory of the 
region, the population is concentrated at urban settlements of 
the district.  In 2018, every thirty and every fortieth person 
respectively left Satiss and Glukhov, which is a very alarming 
sign.  Most village councils do not take out solid municipal 
waste, there is no investment and practically no new 
residential buildings are being built. Such a generally negative 
dynamic of socio-economic development is observed in a 
significant number of rural settlements in the country. 

One of the possible mechanisms for enhancing the 
sustainable development of rural settlements is the widespread 
introduction of digital economy tools. The State is currently 
allocating significant resources to the digital economy 
development. If these resources reach rural areas, the 
dynamics of sustainable development of rural settlements can 
be expected to improve. 
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