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» Abstract. The relevance of the study is to develop an economic and mathematical model for tactical and strategic
planning of socio-economic development of rural areas of amalgamated territorial communities. The purpose of the
study was to improve and apply methodological tools for determining strategic directions of development of rural
territories of amalgamated territorial communities on the example of Vinnytsia region. The following methods were
used: comparative analysis, statistical, tabular, graphical, calculation and design, abstract and logical. The proposed
methodological tools and the algorithmic sequence ofits practical implementation made it possible to identify structural
and aggregate economic, social and environmental indicators of rural development of the amalgamated territorial
communities, to model the relevant list of priority problems and to substantiate the directions of their minimisation.
By modelling the strategic directions of rural development on the basis of a set of economic, social and environmental
factors using the methodological tools of fuzzy set theory, it is established that the overall indicator of rural development
in terms of the economic block is within the optimal rate of development (0.849), in terms of the dynamics of the share
of investment in the agricultural sector of the economy - exceeds the satisfactory level (0.771), in terms of financial
performance indicators it is reaching a threatening level (0.387). It has been established that the integral indicator of
rural development in the social block is within the satisfactory rate (0.702), and according to indicators of the quality
of life of the population, it is at a threatening pace (0.490). Accordingly, a monitoring rating of priority social problems
of rural development that need to be addressed has been formed. It was determined that according to the dynamics of
ecological calculation indicators; the general indicator for the environmental block is within the limits of a satisfactory
rate of rural development (0.650). The modelled ranking of the priority problems of rural development are presented
in the following sequence of their minimisation: economic - E,, E,, E,, E; social - S, S, S, S,, S,, S,; environmental —
Ek,, Ek,. The practical results of the study make it possible to objectively assess the advantages, challenges and risks
of rural development of the rural areas of the amalgamated territorial communities of Vinnytsia region, contribute
to the prioritisation of solving economic, social and environmental problems and can be useful in regional
management practice for the developing strategic directions for further intensification of community development

» Keywords: economic indicators; social indicators; environmental indicators; integral indicator; variational model;
intensification of rural development

» Introduction

The amalgamation of neighbouring territorial communi- the functions to local self-government, which allows for
ties in the course of the 2015-2020 decentralisation and the intensification of rural development. The concept of
territorial-administrative reform is aimed at transferring  development of amalgamated territorial communities
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(ATC) is focused on agricultural production, self-organi-
sation, local resources, infrastructure and investment at-
tractiveness. It is important to develop an adaptive math-
ematical model for assessing and modelling strategic
directions of rural development that takes into account
economic, social and environmental indicators. This will
help identify effective development vectors and ensure ef-
fective planning (Pietrzyk, 2022).

The issues of rural development efficiency, develop-
ment of methodological tools for its measurement and
modelling of forecast parameters of activation are the
subject of research by many authors. In her research,
0. Lazarieva (2019) proposes to use a set of indicators that
characterise the efficiency of land use, namely: the level of
provision of agricultural land, the dynamics of crop and
livestock production per unit area, a set of profitability
indicators and profitability of production of various types
of agricultural products, etc. to assess the sustainable de-
velopment of rural areas. The author notes that the use of
these indicators will allow not only to identify the reasons
for the inefficient use of the land resource potential of ru-
ral areas, but also to outline the priority areas for its stabi-
lisation and further economic growth.

N. Khomyuk & N. Pavlikha (2019) propose a meth-
odological toolkit that comprehensively combines the
monitoring the level of rural development and develop-
ing strategic directions for its further activation. The main
methodological approach proposed for analysing rural
development is the toolkit for calculating an integral in-
dex, which systematically involves the selection and jus-
tification of the necessary array of quantitative and quali-
tative indicators. The authors propose to substantiate the
strategic parameters of rural development by building a
model of diversification of rural development with further
indicative monitoring of its results.

A. Sava et al. (2020) propose to determine the strategic
directions of rural development throw the development
and practical processing of econometric models. In their
study, the authors focused on measuring the correla-
tion-regression relationship between the state of rural are-
asand structurally differentiated factor influence. It was es-
tablished that factor combinations with a negative value of
the regression coefficient have a stronger influence on the
state of rural areas than factors with high positive values of
the R2 indicator. In their opinion, the economic and math-
ematical modelling tools substantiated by the authors al-
low to identify a set of problems of rural development that
need to be minimised and solved as a matter of priority.

K. Patytska et al. (2021) substantiated the methodology
for determining the budgetary capacity of territorial com-
munities. The authors identified the income component
of the community budget as the basic indicator of the pro-
posed methodology, which objectively reflects the current
state and existing problems of its economy. The authors
link the prospects for the development of amalgamate ter-
ritorial communities with their budgetary capacity. In their
opinion, structural monitoring of local budget revenues,
analytical determination of the sources and features of
their formation, measurement of the structure of the com-
munity’s own income and the dynamics of their negative
shifts will contribute not only to ascertaining the existing
problems offillinglocal budgets, butalso help to determine
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the real mechanisms of activation of rural development
on the basis gradual strengthening of budgetary capacity.

N. Kondratenko et al. (2022) in their study define the
leading role of digitalisation and its tools in the develop-
ment of rural areas. The authors claim that the gradual in-
troduction of digital technologies and the creation of an
effective information and communication environment
will contribute to the development of villages and increase
the quality of life of their residents.

I. Semihulina et al. (2022) devoted their study to sub-
stantiating theoretical and methodological recommen-
dations for the development of methodological support
for the practical implementation of the programmer and
-project approach to managing the spatial development of
ATCs. The authors interpret the methodological support
toolkit as a integral system that combines methodological
techniques of organisational and project management.

A. Kolosov et al. (2022) devoted their study to identi-
fying current realities of the socio-economic life of rural
and urban communities in Ukraine. The factor structuring
of existing social and economic problems, intensified by
modern global challenges, allowed the authors to deter-
mine real opportunities and scenario approaches for sta-
ble existence and further development. The authors iden-
tified and revealed the content of the priority factors of
the modern development of the country’s rural and urban
communities and systematised the positive and negative
features of their manifestation.

T. Panchyshyn & M. Vdovyn (2023) propose to as-
sess the level of sustainable development of territorial
communities and regions by identifying a systematic set
of components and indicators using a multidimensional
ranking tool, taking into account stimulant and destim-
ulant indicators. The practical implementation of this
methodological approach allows to determine both the
rating of the leading regions and the list of regions with
the worst indicative values.

Studies focus on substantiating the methodological
aspects of assessing rural development without develop-
ing appropriate methodological tools for determining the
strategic directions of their further intensification. Thus,
it is worth stating the need for further research, substan-
tiation, generalisation and in-depth methodological and
practical processing of existing scientific works. The pur-
pose of the study was to create methodological tools for
determining strategic directions of rural development and
its comprehensive testing on example of ATCs of Vinnytsia
region. In order this goal, the following tasks needed to be
implemented: to substantiate the methodological tools
for calculating indicators of rural development of ATC by
factor groups; to determine the dynamics of economic,
social and environmental calculated indicators of rural
development; to carry out an indicative structuring of the
priority problems of rural development in the Vinnytsia
region’s ATCs with further justification of the sequence of
their minimisation.

»Materials and methods

In the course of the study, a number of methods of sci-
entific cognition were used. The method of comparative
analysis was used for the structured formation of an array
of calculation indicators of rural development for each




block of factors by dividing them by the maximum value.
The tabular and graphical methods are used to visualise
the results of the study. The statistical method was used to
determine the arithmetic mean values for each calculat-
ed indicator according to the chosen structuring of factor
groups of rural development of the ATCs of Vinnytsia re-
gion. The calculation and constructive method was used
to determine the factor indicators and further structure
the economic, social and environmental problems of rural
development of the Vinnytsia region’s ATCs. The abstract
and logical method was used to substantiate the structural
and logical sequence of the policy of minimising the to-
tality of problems of rural development of the Vinnytsia
region’s ATCs and to formulate conclusions.

A conceptual feature of this study is an attempt to
build a structured toolkit for strategic regulation of the
development of rural areas of ATCs on the basis of fuzzy
sets. A step-by-step algorithm for the formation of a varia-
ble model for enhancing the development of rural areas of
ATCs is presented as follows.

The overall level of effectiveness of rural development
of ATCs was identified in the form of a specific variable IR.
The value of this variable indirectly depends on a structured
set of economic, social and environmental factors. This de-
pendence is illustrated in the form of the following formula:

IR=$(R, IR, IR ), 65)

where IR - a set of economic indicators (factors) of rural
development, IR - a set of social indicators (factors) of ru-
ral development, IR, - a set of environmental indicators
(factors) of rural development.

The block of economic indicators of rural develop-
ment is tentatively structured into four factor groups:

» level of land availability E,;

» level of entrepreneurial activity in rural areas E,;

» the level of efficiency of the organisational and eco-
nomic mechanism of management E;

» level of investment attractiveness and activity E,.

Mathematically, the variable economic component is
presented as follows:

IR =$(E, E, E, E). )

In turn, the factor groups that structurally form the
economic block of impact indicators can be described us-
ing the following mathematical tools.

E=f(e,e,e,e,e), €))

where e, is the total land area per 1 person, ha; e, — area
of agricultural land per 1 person; ha, e, - the level of ag-
ricultural land development; %, e, — is the ploughed rate
of agricultural land, %; e, — indicator of agricultural land
availability, ha per one rural resident.

E,=$(e, e, e, e, e,), @

where ¢, is the number of agricultural enterprises per
10,000 population, unit; e, - is the share of small enterpris-
es, %; e, — is the number of enterprises in the agricultural
sector, unit; e, —is the share of the total amount, %; e , —is
the share of agricultural production by households, %.

E3:¢(elo’ 627’ 228’ ell’ el2’ 613’ el5’ 616’ el7’ el8’
e

19’ eZO' 621’ 622' 623’ 624’ 825’ 826)’ (5)
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where e is the profitability of rural producers, %; e,, - fi-
nancial results from ordinary activities before taxation per
1 person, thousand UAH; e,,— profit per 1 person, thou-
sand UAH; e | — indicator of employment in the agricul-
tural sector, %; e, — average monthly wage of agricultural
producers, UAH; e, — agricultural production per 1 per-
son, thousand UAH; e, — share of crop production, %; e, —
share of livestock products, %; agricultural production per
1 person, kg: e . — cereals and legumes; e , — sugar beet; e, -
sunflower; e, — potatoes; e, — vegetable crops; e,, — fruit
and berry crops; e,, — meat (in slaughter weight); e,, — milk;
e,;—eggs, pcs.; e, —volume of products sold by agricultural
producers per 1 person, thousand UAH.

E4 = §(629’ eso) ’ (6)

where e, is the volume of capital investments in agricul-
ture per 1 person, thousand UAH; e, - share of capital in-
vestments in the agricultural sector to total, %.

The block of social indicators of rural development
tentatively structured by the following factor groups:

» level of demographic situation S;;

» rural employment rate S,;

» education level S;

» level of rural infrastructure development S ;

» level of population welfare S;

» quality of life of the rural population S_.

Mathematically, the variable social component is rep-
resented as follows:

IR=$(S,S, S, S, S, Sy 7

The mathematical tools for identifying the structural
components that form the social block of factors influenc-
ing the development of rural areas of ATCs are presented
as follows:

S, :§(sl’ S, 83 Sp S5 S S S1 S1 S S Sy ®)

where s, is the total population of the ATC, thousands
people; s, — share of the rural population, %; s, — average
number of residents in 1 village, people; s, — the dynamics
of the rural population per 1,000 people; s, — total fertili-
ty rate per 1 woman; s, — is the rural fertility rate, people;
s, — is the rural mortality rate; s, — number of registered
marriages, units; s, — per 1,000 population; S5~ number
of registered divorces; s, — per 1,000 population; s, —ratio
of marriages and divorces rates.

S, =S, S100 S0 Sor S1)» ©

where s, is the economically active rural population (age
group 15-70), thousands of people; s, — economically inac-
tive rural population (age group 15-70), thousands of peo-
ple; s,, — economic activity indicator, %; s,, — employment
rate, %; s,, — unemployment rate, %.

S3:¢(818’ slﬂ' SZO’ SZI’ 822’ 523’ 324’ 825’ 826’ 827)’ (10)

where s, is the percentage of children with kindergartens,
%; $,, — in urban-type settlements, %; s,, — in villages, %;
s,, — indicator of kindergartens provision per 100 places,
%; s,, — in urban-type settlements; s,, — in the villages; s,, -
number of people enrolled in educational institutions,
thousands of people; s,, — in secondary education institu-
tions; s,,— in vocational and technical education institu-
tions; s,, — in higher education institutions.
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8= 9,5 S, S30), (11
where s, is the number of libraries per 1 rural settlement,
units; 5,,—thenumberofclub per 1 ruralsettlement, units; s, —
number of hospital beds per 10,000 thousand people, units.

S,=9(s,, S, Si), (12)

where s,, is the consumer price index; s,, — average aggre-
gate total monthly income of a rural household, UAH; s, -
the share of consumption of own subsidiary farm prod-
ucts in rural areas, %.

S,=9(S,p Sier Sy Sy S (13)

37" V38’ 839) ’

where s,, is the indicator of housing provision, m?* per per-
son; s, — indicator of provision of dwellings in rural areas
with water supply, %; s, — is the indicator of hot water sup-
ply; s,,—is the indicator of sewerage; s,,—is the indicator of
central heating; s, —is the indicator of natural gas.

The last environmental factor component of the mod-
el of effective rural development is structured into two
blocks — the level of atmospheric air and land resources
Ek, and the level of investment support for environmental
protection EKk,.

The mathematical description of the environmental
block for the development of rural areas of the ATC is pre-
sented in the form of the following formula:

IR, =$(Ek,, Ek,). (14)

The block of environmental indicators of rural devel-
opment is indicatively structured by the following factor
groups.

The factor groups that structurally form the environ-
mental component of the impact on the level of rural de-
velopment will be presented using the following mathe-
matical tools.

Ek1:¢(9k1’ ekw eks’ eks’ ek7)’ (15)

where ek, — emissions of harmful substances that pollute
the atmosphere as a result of the functioning of sectoral
components of agricultural production, % of total harm-
ful emissions; ek, — emissions of carbon dioxin into the

atmosphere as a result of the functioning of sectoral com-
ponents of agricultural production, % of total harmful
emissions; ek, —indicator of the level of forest reproduction
(ratio of planting areas to the volume of deforestation), %;
ek, — share of fertilised area with organic fertilisers, %; ek, -
share of fertilised area with mineral fertilizers, %.

Ek,=$(ek,, ek,), (16)

where ek, is the level of investment activity of capital in-
vestments in environmental protection, % of total capital
investments in agriculture development; ek, — the level of
current investment activity in environmental protection,
% of total capital investments.

The next stage of the algorithm for substantiating a
variable model for enhancing the development of rural
areas of ATCs is the structured formation of appropriate
arrays of calculation indicators for each block of factors.
The indicators are calculated for each indicator in the ret-
rospective of the study by dividing them by the maximum
value using the following formulas:

e;j

nei]- = (17)

€max ij'
where ne, is the calculated indicator of the i-th indicator
of the economic block in the j-th year.

Sij

’
Smax ij

nsij = (18)
where ns, is the calculated indicator of the i-th indicator of
the social block in the j-th year.

ekij

€Kmaxij

neki]- = (19)
where nek, is the calculated indicator of the i-th indicator
of the environmental block in the j-th year.

It was used the arithmetic mean values for each
calculated indicator for further modelling. Accordingly,
the further tools for calculating the values of the indi-
cators of rural development of ATCs according to the
selected indicative structuring of factor groups are as fol-
lows (Table 1).

Table 1. Toolkit for calculating rural development indicators of ATCs by factor groups

Function of factor groups of indicators
Block of economic indicators

Calculation formula

5
E=§(e, e e, e,e) Ey =TIy neimy
5
_ _ / 5
Eg_¢(e‘5; e7r egr eg; 914) EZ - l_[i=1 Ne€imy
— — 18/ 18
E3_§(el()’ e27’ 628' ell’ elZ’ e13’ e]S’ ele’ e17’ els' elg’ 820’ e21’ 622’ 823’ e24’ 625' eZG) E3 - i=1 nejmv
2
— 2
E4: ¢(€29, 630) E, = l_[i=1 Neéimy
Block of social indicators
— 2712
S,=F(S,) 8,0 83 Sp S50 S S Syp S1r S0 10 1) N }Hi=1 NSjmy

5
— — 5
S,=$(Sy S1p0 S, S S1) Sy = /ﬂ,—=1nsimv
9
— — 9
8,=F (10 S0 S0 S S10 Sap So0 Sa0 S39) Sy =" [Ty iy
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Table 1, Continued
Calculation formula

w

H?:l NSimy

;= ¢(831’ Sp S33)

3
i=1NSimv

Ss= ¢(334’ S350 S3e9 Sy Sy S30)

— 6
56 - Hi:lnsimv

i

Block of environmental indicators

Ek,=$(ek,, ek, ek, ek, k)

Eky = ° His=1 nekim,

Ek,=$(ek,, ek,)

Ek, = : [li=i nekimy

Source: developed by the authors

The next stage of the modelling algorithm is the
process of streamlining the set of calculated indicators
by constructing maps of the values of the relevant eco-
nomic, social and environmental indicators of rural

development of the ATCs of Vinnytsia region. According-
ly, to rank arrays of indicators by economic, social and
environmental blocks, it is advisable to use the following
evaluation scale (Table 2).

Table 2. Ranking tools for rural development indicators in ATCs

Scoring limits Characteristics of the level of rural development
0.000-0.300 Critical level
0.301-0.500 Threatening level
0.501-0.700 Satisfactory growth rates
0.701-0.900 Optimum growth rates
0.901-1.000 High level of development

Source: developed by the authors

The empirical basis of the study is the data of the Main
department of statistics in Vinnytsia region (n.d.), Official
website of the State Statistics Service of Ukraine (n.d.), in-
formation materials of Strategy of balanced regional de-
velopment of the Vinnytsia region until 2027 (2024).

» Results and Discussion

The results of the practical development of the proposed
methodological tools are the following array of fuzzy data
transformed into calculated indicators of rural develop-
ment by economic block (Table 3).

Table 3. Dynamics of economic calculation indicators
of rural development of ATCs in Vinnytsia region, 2017-2022

Characteristics of the indicators Indicator 4,7 5018 2019 2020 2021 2022 e
designation my
Level of land availability
Total land area per 1 person, ha; e 0.961 0.970 0.980 0.989 1.000 0.973 0.979
Area of agricultural land per 1 person; ha, e, 0.962 | 0.970 | 0.979 | 0.989 1.000 | 0.972 | 0.979
Level of agricultural land development; %, e, 1.000 | 0.999 | 0.999 | 0.999 | 0999 | 0.999 | 0.999
Ploughed rate of agricultural land, %; e, 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Indicator of agricultural land availability,
ha per one rural resident. e, 0.954 0.968 0.982 1.000 0.975 0.957 0.973
Level of entrepreneurial activity in rural areas
Number of agricultural enterprises per
10,000 population, units e 0.784 0.838 0.892 0.851 0.784 0.830 0.830
Share of small enterprises, % e, 0.996 0.992 0.987 0.987 1.000 0.992 0.992
Number of enterprises and other registered
participants in the agricultural sector, units i 0.918 0.897 0.892 0.868 0.829 0.881 0.881
Share of the total amount, % e, 0.917 0.889 0.875 0.847 0.847 0.868 0.874
Share of agricultural production by
househol(§s, % e, 1.000 0.891 0.830 0.894 0.762 0.823 0.867
Level of efficiency of the organisational and economic mechanism of management
Profitability of rural producers, % e, 0.572 0.439 0.233 0.364 1.000 0.534 0.524
Indicator of employment in the e 0915 | 0933 | 0965 | 1.000 | 0927 | 0921 | 0.943
agricultural sector, % 11
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Table 3, Continued

Characteristics of the indicators dInfilcat(')r 2017 2018 2019 2020 2021 2022 e
esignation 7
Average monthly wage of agricultural e 0530 | 0.679 | 0.833 | 0.873 | 0.972 | 1.000 | 0.815
producers, UAH 12
iféf;‘;;‘érf} fé““cnon per I person, e, 0.827 | 0923 | 0942 | 0.810 | 1.000 | 0.817 | 0.887
Share of crop production, % » 0.976 1.000 0.921 0.858 0.958 0.981 0.949
Share of livestock products, % e, 0.763 0.714 0.845 1.000 0.798 0.752 0.812
Agricultural production per 1 person, kg:
Cereals and legumes e, 0.726 0.887 0.899 0.614 1.000 0.556 | 0.780
Sugar beet e, 0.891 1.000 0.625 0.648 0.746 0.777 0.781
Sunflower [ 0.716 0.805 0.852 0.786 1.000 0.778 0.823
Potatoes e, 0.960 | 0.981 0.948 1.000 | 0.836 | 0.934 | 0.943
Vegetable crops e, 0.930 | 0.896 | 0.893 | 0.854 1.000 | 0.993 | 0.928
Fruit and berry crops e, 0.698 1.000 0.712 0.675 0.835 0.718 0.773
Meat (in slaughter weight) e, 0.462 0.513 0.677 0.703 0.700 1.000 0.676
Milk e, 1.000 0.978 0.914 0.883 0.829 0.778 0.897
Eggs, pcs. e, 0.993 0.973 1.000 0.940 0.767 0.668 0.890
g?é‘é?:e‘r’sf e ‘r"i”;éiss;f Y agricditural e, 0.542 | 0.629 | 0.678 | 0.638 | 1.000 | 0.751 | 0.706
Financial results from ordinary activities
before taxation per 1 person, thousand e, 0.297 | 0.276 | 0.193 | 0.159 | 1.000 | 0.397 | 0.387
UAH
Profit per 1 person, thousand UAH e, 0.316 0.320 0.221 0.248 1.000 0.526 0.438
Level of investment attractiveness and activity
Volumes of capital investments in
agriculture peIr)l person, thousand UAH e, 0.954 1.000 | 0.836 | 0.633 | 0.672 | 0.905 | 0.833
igﬁiiﬁi‘ii ;Ef‘cltlonrvte(fig{g{“% in the e, 1.000 | 0.689 | 0.645 | 0.560 | 0.576 | 0.807 | 0.713

Source: calculated by the authors according to the Main department of statistics in Vinnytsia region. (n.d.)

It was determined that the level of development of ru-
ral territories of the ATCs of Vinnytsia region is identified
as high according to the average calculated indicators in
the factor group “Level of provision with land resources”.
Thus, all component indicators of this group exceed the
level of 0.900. The typology of rural development by the
level of entrepreneurial activity in rural areas of the region
is generally recognised as optimal. Almost all indicators
that form this factor group by economic block are in the
range of 0.830-0.881. The only exception is the indicator of
the share of small enterprises; the calculated indicator is
0.992 and corresponds to a high level of rural development.

The indicators that form the factor group “The level of
effectiveness of the organisational and economic mech-
anism of management” in their majority, also meet the

1

limits of the optimal development rates, which once again
confirms that the agricultural sector of economy of Vin-
nytsia region’ has been and remains one of the most pow-
erful components of the agrarian potential of country. The
exception from the entire array of normalised indicators
of this factor group is indicators of financial results from
ordinary activities and net profit per person — 0.387 and
0.438, respectively.

In terms of the total volume of capital investments in
agriculture in the Vinnytsia region, the level of rural devel-
opment can be defined as optimal, and in terms of the dy-
namics of the share of investments in the agrarian sector of
the economy-as satisfactory. The above trends are demon-
strated on the corresponding map of economic indicators
ofrural development in the Vinnytsia region’s ATCs (Fig. 1).
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Figure 1. Map of values of indices of economic indicators of rural development of ATCs in Vinnytsia region

Source: compiled by the authors
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Thus, it is clearly shown most economic indicators
correspond to the typology of the optimal level of rural de-
velopment. It is determined that the overall indicator of
the rural development for the economic block is 0.849, but
the values for the factor groups of the economic block vary
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from a minimum of 0.756 (E,) to a maximum of 0.986 (E,)
(Table 4). Based on the research and the existing dynamics
of the calculated values of economic indicators, a mon-
itoring rating of priority problems of rural development
that need to be addressed has been formed.

Table 4. Indicative structuring of the economic problems of rural development in the Vinnytsia region

Name and code of the Indicator Monitoring rating of priority problems
structural indicator code of rural development
Zl The need to introduce an effective mechanism for the economic use of land
2
Level of land availability e, Availability of agricultural land in the territories
E 0.986 e, The need to introduce the mechanisms for an effective land use system
B Ensuring an appropriate level of agro technological discipline and improving soil
4 fertility
e, Ensuring effective regulation of rural entrepreneurship
o Increasing the liberalisation of the socio-economic policy for small and medium-
Level of entrepreneurial 7 sized agribusiness in the rural areas
activity in rural areas e, Introduce effective mechanisms for cooperation between government and business
E,0.905 e, Activation of the business environment
. Legal regulation and development of mechanisms of entrepreneurial activity of the
14 rural population
Level of investment @, Creating a favourable investment climate
attractiveness and Implementation of investment projects aimed at ensuring the production of high
activity E, 0.771 %o added products
. Implementation of effective mechanisms for managing the economic activity of rural
10 commodity producers
e, Increasing the financial capacity of communities
. Implementation of areas of empowerment in the process of community resource
2 management
e, Ensuring employment of the rural population
e, Introduction of the policy of stable growth of living standards of the rural population
e, Increasing the level of innovative development of rural producers
Level of efficiency of S Structural optimisation of sectoral production in the agricultural sector
the organisational and €6
economic mechanism e,
of management E,0.756 e,
Z: Stabili.sation of prloduction and grfldual increase in zligricultural output and sales
o Ensuring that agricultural enterprises enter the foreign market
= Development of organic production and markets for the niche crops
2% Implementation of effective mechanisms for resource, technological and innovative
s support of agricultural producers
eZ4
eZS
626
The overall rural development indicator for the economic block is 0.849

Source: developed by the authors

It is quite clear that if one practically understand and
consider the mechanism of development of the rural ter-
ritories of ATCs through the plane of the identified indi-
cators, the algorithm of prioritisation of solving economic
problems should gradually move from the index with the
lowest value to the highest. Based on the definition of an
array of indicators, systematisation and calculation of
structural indicators, the priority of economic problems
of rural development in the ATCs of Vinnytsia region can
be presented as follows (Fig. 2).

Thus, the starting point for achieving the strategic
goals of optimal rates of rural development is the priority
improvement of the investment climate, followed by the
development and implementation of measures aimed at
improving the efficiency of the organisational and eco-
nomic mechanism of economic activity of all ATCs. It is
worth noting that the financial capacity of communi-
ties is strongly mediated by the activity and efficiency of
business entities operating on their territory, which are
the main taxpayers to local budgets. Therefore, further
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activation of the business environment of ATCs is one of the
key aspects of solving the problems of rural development.

In turn, the policy of minimising the economic prob-
lems of rural development in ATCs is impossible without

E; E,
Level of efficiency of the Level of investment
organisational and attractiveness
economic mechanism of and activity
management 0.771
0.756

improving the mechanisms of resource use, optimising
land use and land relations. A similar algorithmic scenario
was used to model and identify social problems of rural
development.

E, E,
Level of Level of land
entrepreneurial availability
activity in rural areas 0.986
0.905

Figure 2. Structural and logical sequence of the policy
of minimisation economic problems of rural development in ATCs of Vinnytsia region

Source: compiled by the authors

Practical testing of the proposed methodological
modelling tools allowed us to form the following array
of fuzzy data, which was transformed into dynamic
series of rural development indicators by social block
(Table 5). The calculations have established that, ac-
cording to the factor group “level of the demographic
situation”, the level of development of the rural terri-
tories of the ATCs of Vinnytsia region is identified as
optimal according to the average calculated indicators.

However, there is considerable variability in the com-
ponents of the indicators of this group. Thus, the pop-
ulation indicators of the region’s ATCs meet the charac-
teristics of a high level development, but the estimated
indicators of population growth, fertility and mortali-
ty are identified as satisfactory. The typology of rural
development by the level of employment of the rural
population of the Vinnytsia region’s ATCs is generally
recognised as optimal.

Table 5. Dynamics of social calculated indicators of rural development of ATCs in Vinnytsia region, 2017-2022

Indicator

Characteristics of the indicators designation 2017 2018 2019 2020 2021 2022 S,
Level of demographic situation
Total population of the ATC, thousands people s, 0.978 | 0.969 | 0.960 | 0.950 | 0.940 | 0.954 | 0.959
Share of the rural population, % s, 0.918 | 0.912 | 0.908 | 0.903 | 0.895 | 0.906 | 0.907
Average number of residents in 1 village, people s, 0.794 | 0.783 | 0.773 | 0.760 | 0.746 | 0.769 | 0.771
Dynamics of the rural population per 1,000 people s, 0.768 | 0.696 | 0.679 | 0.670 | 0.548 | 0.620 | 0.664
Total fertility rate per 1 woman s, 0.853 | 0.794 | 0.758 | 0.757 | 0.714 | 0.754 | 0.772
Rural fertility rate, people S, 0.807 | 0.717 | 0.664 | 0.653 | 0.629 | 0.674 | 0.691
The rural mortality rate s, 0.859 | 0.841 | 0.841 | 0.824 | 0.777 | 0.807 | 0.825
Number of registered marriages, units S, 0.774 | 0.724 | 0.761 | 0.514 | 0.659 | 0.654 | 0.681
Per 1,000 population S, 0.750 | 0.713 | 0.750 | 0.513 | 0.663 | 0.648 | 0.673
Number of registered divorces S, 0.690 | 0.602 | 0.669 | 0.776 | 0.745 | 0.701 | 0.697
Per 1,000 population S 0.676 | 0.575 | 0.639 | 0.742 | 0.697 | 0.667 | 0.666
Ratio of marriages and divorces rates s, 0.739 | 0.609 | 0.739 | 0.565 | 0.696 | 0.646 | 0.666
Rural employment rate
]fgf%()’Tﬁ%ﬂiﬁg&;ﬁg’:pula“"n (age group s, 0.732 | 0.749 | 0.761 | 0.781 | 0.784 | 0.762 | 0.761
llj‘go%‘)’“tl;l‘;aizl ?;;g}’;ég;?le population (age group s, 0.708 | 0.722 | 0.733 | 0.765 | 0.765 | 0.734 | 0.738
Economic activity indicator, % Sy 0.797 | 0.812 | 0.827 | 0.849 | 0.845 | 0.824 | 0.826
Employment rate, % S, 0.814 | 0.830 | 0.841 | 0.847 | 0.854 | 0.829 | 0.836
Unemployment rate, %. Sp, 0.652 | 0.674 | 0.682 | 0.580 | 0.617 | 0.599 | 0.634
Education level
Percentage of children with kindergartens, % S, 0.817 | 0.841 | 0.866 | 0.878 | 0.854 | 0.852 | 0.851
In urban-type settlements, % Sl 0.887 | 0.907 | 0.959 | 0.979 | 0.969 | 0.945 | 0.941
In villages, % S, 0.627 | 0.640 | 0.640 | 0.653 | 0.613 | 0.629 | 0.634
L’Iféﬁi“;ﬁ of kindergartens provision per 100 5, 1.000 | 0.991 | 0.937 | 0.910 | 0.847 | 0.920 | 0.934
In urban-type settlements s, 1.000 | 1.000 | 0.933 | 0.904 | 0.859 | 0.925 | 0.937
In the villages S, 0.848 | 0.828 | 0.788 | 0.768 | 0.677 | 0.761 | 0.778
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Table 5, Continued

Characteristics of the indicators desi . 2017 2018 2019 2020 2021 2022 s
eSIgnatlon my

Number of people enrolled in educational s 0.794 | 0.806 | 0.802 | 0.832 | 0.777 | 0.800 | 0.802
institutions, thousands of people 2

In secondary education institutions S, 0.691 | 0.710 | 0.723 | 0.732 | 0.730 | 0.720 | 0.718
In vocational and technical education institutions S, 0.682 | 0.641 | 0.601 | 0.591 | 0.616 | 0.628 | 0.627
In higher education institutions S,; 0.806 | 0.801 | 0.743 | 0.706 | 0.589 | 0.711 | 0.726

Level of rural infrastructure development
Eﬁftsnumber of libraries per 1 rural settlement, S 0.572 | 0571 | 0.570 | 0.567 | 0.565 | 0.543 | 0.564
The number of club per 1 rural settlement, units S, 0.686 | 0.685 | 0.672 | 0.685 | 0.664 | 0.644 | 0.673
Number of hospital beds per 10,000 thousand s 0.857 | 0.825 | 0.818 | 0.783 | 0.751 | 0.709 | 0.790
people, units 30
Level of population welfare

The consumer price index Sy 0.876 | 0.908 | 0.967 | 0.962 | 0911 | 0.796 | 0.903
Average aggregate total monthly income of a rural

household, UAH S, 0.598 | 0.632 | 0.890 | 0.894 | 0.977 | 0.829 | 0.803
The share.of consumption of own subsidiary farm s 0913 | 0913 | 0.722 | 0.722 | 0.713 | 0.790 | 0.795
products in rural areas, % 33

Quality of life of the rural population

The indicator of housing provision, m? per person Sy, 0.896 | 0.908 | 0.924 | 0.941 | 0.949 | 0.927 | 0.924
qulcator of provision of dwellings in rural areas s 0254 | 0268 | 0.276 | 0.283 | 0.287 | 0.276 | 0.274
with water supply, %; 35

indicator of hot water supply S 0.282 | 0.284 | 0.291 | 0.291 | 0.296 | 0.290 | 0.289
indicator of sewerage Sy, 0.310 | 0.320 | 0.332 | 0.337 | 0.337 | 0.329 | 0.327
indicator of central heating S 0.573 | 0.584 | 0.584 | 0.586 | 0.583 | 0.582 | 0.582
indicator of natural gas Sy 0.854 | 0.856 | 0.863 | 0.863 | 0.861 | 0.860 | 0.860

Source: calculated by the authors according to the Main department of statistics in Vinnytsia region. (n.d.)

Most of the indicators that structurally form this group
of indicators are in the range of 0.738-0.836. As expected,
the calculated value of the unemployment rate was much
lower — 0.634, which corresponds to a satisfactory level of
development. The factor group of social indicators of rural
development “level of education” corresponds to the opti-
mal type of rural development, both in terms of preschool
andschool education and alllevels of vocational education.

The indicators that form the factor group “Level of
population welfare” also correspond to the values of opti-
mal development rates and in the range 0f 0.795-0.903. Ac-
cording to the indicators of the quality of life of the popu-
lation, the level of development of the ATCs rural areas can
only be identified as threatening. The indicators of water
supply and sewerage in rural areas remain extremely low —
0.274 and 0.327, which generally corresponds to a critical
level of rural development. According to indicators of the

1

state of rural infrastructure, the level of development of
the rural territories of the Vinnytsia Region can be iden-
tified as satisfactory (calculated indicators in the range of
0.564-0.790). Relevant trends in the dynamics and average
values of social indicators of the rural development in the
Vinnytsia Region’s ATCs are shown on the corresponding
map (Fig. 3). The map of values shows that the vast major-
ity of social indicators correspond to the typology of satis-
factory and optimal level of development. The calculations
have established that the integral indicator of rural devel-
opment for the social block is 0.702, but the values for the
factor groups of the social block vary from a minimum of
0.490 (S,) to a maximum of 0.828 (S,). Thus, 4 of the 6 factor
groups of social indicators correspond to the optimal level
of development (S, S,, S, and S,), the level of development
of rural areas is recognised as satisfactory, and accord-
ing to the quality of life indicators (S,) — as threatening.
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Figure 3. Map of values of social indicators of rural development in the Vinnytsia region’s ATCs

Source: compiled by the authors
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The monitoring rating of priority social problems of
rural development that need to be addressed can be pre-
sented as follows (Table 6). Based on the practical imple-
mentation of the algorithmic stages of systematisation

and calculation of structural indicators, the priority of
solving social problems of rural development in ATCs of
Vinnytsia region can be presented in the following se-
quence (Fig. 4).

Table 6. Indicative structuring of social problems of rural development in ATCs of Vinnytsia region

Name and code of the Indicator - . ety
structural indicator code Monitoring rating of priority problems of rural development
5 Implementation of measures to preserve the number of rural population
s, Reduction of territorial disparities in population by increasing the
s, accessibility of social infrastructure facilities for rural residents
54 . . . . s . .
s Developing a socio-economic policy to promote fertility and optimise
5 solutions to the problem of rural population ageing
Level of demographic Ss
situation S, s Socio-economic measures to reduce mortality and extended life expectancy
0.742 7 of the rural population
s13
514
Sis Implementation of the policy of promoting family development
SlE
517
s Developing a favourable business environment to increase rural
8 employment
Rural employment rate S, S, Gradual expansion of employment areas
0.755 S, Promoting self-employment in the services, retail and other sectors
Sy Implementation of measures to address socio-economic problems and
S, minimise unemployment
slB
s19
520 . . . . .
s Implementation mechanisms to improve the efficiency of the education
L network
Su Ensuring that canteens in rural schools meet HASSP requirements
Education level S, Sy Modernisation of the heating system in educational institutions
0.787 s Improving the level of bomb shelters in educational institutions
2 Solving the problem of physical and moral deterioration of technical
s elements of rural schools and other educational institutions
» Reducing of inter-district imbalances in education development
SZE
27
S, Improvement of the transport system and road infrastructure
. s Reducing inter-regional imbalances in the health care and culture
Level of rural infrastructure 29
development
development S, . . e . .
0.669 Strengthening the equipment of medical institutions with modern medical
: S30 equipment
Strengthening the material and technical support of cultural institutions
s Implementation of effective measures to overcome the problem of poverty
Level of Lot fare S 3 and strengthen social protection
0%‘]268 ofpopulation weltare 5; S, Raising the income level of the rural population
' Optimisaton of the system of state aid to military families and vulnerable
33 groups
S34
. . 535
Quality gfhfe of the rural 6 Solving the problem of housing supply
population S, . . -
0.490 S, Development of communal infrastructure in local communities
538
S

The overall rural development indicator for the social block is — 0.702

Source: developed by the authors
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Ss Ss S
Quality of life Level of rural Level of
of the rural infrastructure demographic
population development situation
0.490 0.669 0.742

Sz 83 S5
Rural J\ Education Level of
employment level population
rate —\/ 0.787 welfare
0.755 0.828

Figure 4. Structural and logical sequence of the policy
of minimising social problems of rural development in the Vinnytsia region

Source: compiled by the authors

Based on the modelling, it is considered it appropri-
ate to state that the achievement of the strategic goals of
rural development in the social bloc requires constant
work aimed at the formation and further development of
rural infrastructure, the development of effective mech-
anisms for increasing the level of income and population

quality life, improving social protection, quality of edu-
cation and stabilising the demographic situation of the
region’s ATCs. According to the proposed modelling al-
gorithm, the calculated array of fuzzy data characterising
the level of rural development according to environmen-
tal criteria is presented in Table 7.

Table 7. Dynamics of environmental calculation indicators
of rural development of ATCs in Vinnytsia region, 2017-2022

Characteristics of the indicators Indicator 5,7 5018 2019 2020 2021 2022 ek
designation my
Level of atmospheric air and land resources
Emissions of harmful substances that
pollute the atmosphere as a result of
the functioning of sectoral components ek, 0.513 0.864 0.671 0.642 0.887 0.723 0.717
of agricultural production, % of total
harmful emissions
Emissions of carbon dioxin into the
atmosphere as a result of the functioning ek 0.696 | 0.889 | 0.471 | 0464 | 0508 | 0.560 | 0.598
of sectoral components of agricultural 2
production, % of total harmful emissions
Indicator of the level of forest
reproduction (ratio of planting areas to ek, 0.851 0.846 0.583 0.509 0.629 0.667 0.681
the volume of deforestation), %
Share of fertilised area with organic ek 0.300 | 0300 | 0.650 | 0.583 | 0.650 | 0.481 | 0.494
fertilizers, % 6
Share of fertilised area with mineral ek 0.688 | 0.687 | 0.685 | 0.707 | 0.682 | 0.696 | 0.691
fertilisers, % ’
Level of investment support for environmental protection
Level of investment activity of capital
investments in environmental ek 0.522 | 0582 | 0462 | 0326 | 0908 | 0.598 | 0.566
protection, % of total capital 4
investments in agriculture development
Level of current investment activity in
environmental protection, % of total ek, 0.821 0.788 0.854 0.930 0.607 0.763 0.794
capital investments

Source: calculated by the authors according to the Main department of statistics in Vinnytsia region. (n.d.)

It has been determined that the level of rural develop-
ment of the ATCs of Vinnytsia region is identified as sat-
isfactory to the factor group “Level of the state of atmos-
pheric air and land resources” by the average calculated
indicators. It should be noted that all the component indi-
cators of this group are within the range of 0.494-0.717. In
turn, the typology of the development of rural areas of the
ATCs by the level of investment support for environmen-
tal protection is also recognised as satisfactory. Thus, the
share of capital investments in environmental protection
remains low and corresponds to a threatening level of de-

velopment. The above trends are illustrated on the corre-
sponding map of environmental indicators (Fig. 5).

Thus, almost all environmental indicators correspond
to the typology of a satisfactory level of rural development.
It has been determined that the overall indicator of rural
development for the environmental block is 0.650, and the
values for the factor groups of the environmental block
have a slight variation - 0.631(Ek,) 0.670 (Ek,). The cor-
responding monitoring rating of priority environmental
problems that require gradual optimisation can be pre-
sented as follows (Table 8).
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Figure 5. Map of the values of indices of environmental indicators of rural development of ATCs of Vinnytsia region

Source: compiled by the authors

Table 8. Indicative structuring of environmental problems of rural development in the ATCs of Vinnytsia region

Name and code of the structural Indicator

Monitoring rating of priority problems of rural development

indicator code
ek Corppliance with environmental requirements in the course of economic
! activity of rural producers

Level of atmospheric air and ek, Reduction air pollution
Eil?ldoltgzolurces ek, Reducing the level of land and water pollution

ek, Rationalisation of land use

ek, Optimisation of economic and production use of agricultural lands
Level of investment support for ek, Introduce a policy of promote investment in environmental protection
environmental protection
Ek2 0.670 ek, feasures

The overall rural development indicator for the environmental block is — 0.650

Source: developed by the authors

Accordingly, the result of the final stage of modelling
the intensification of rural development in Vinnytsia ATCs

Ele

Level of atmospheric
air and land resources
0.631

according to environmental criteria is the following se-
quence of solving the identified problems (Fig. 6).

Elk,

Level of investment support for
environmental protection
0.670

Figure 6. Structural and logical sequence of the policy
of minimising environmental problems of rural development in the Vinnytsia region

Source: compiled by the authors

The development of the rural areas of ATCs is simply
impossible without an effective solution to the environ-
mental problems, the development of an effective region-
al policy to reduce air pollution, rationalisation of land use
and the intensification of investment mechanisms aimed
at environmental protection.

It is worth agreeing with the opinion of A. Sava (2018)
that the methodological aspects of assessing the level of
socio-economic development of rural areas and sub-
stantiating the priority directions of their development
are identified with the selection of a set of relevant indi-
cators, the application of methodological techniques for
calculating integrated indicators and the corresponding
construction of a rating of economic, social and environ-
mental problems that need to be addressed. The objec-
tive practice of researching the level of rural development
is not based on some stable, universal tools and algo-
rithm. Tt has been established that scientific and practical
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recommendations are developed and constantly im-
proved, the main purpose of which is to optimise the pro-
cesses of forming arrays of indicators and indicators in a
differentiated way to substantiate specific projects, plans,
programs and strategies.

Y. Ivanov et al. (2022) also focused on the development
of methodological aspects of substantiating the directions
of development of territorial communities. The method-
ological approach proposed by the authors is based on
indicators of resource availability, management and fi-
nancial capacity of communities and is an algorithm for
the sequential development and practical testing of a set
of methodological approaches: analysis of resource avail-
ability, implementation of priority problems and further
development modelling based on the fuzzy set method.

It worth agreeing with the authors that the spatial de-
velopment of territorial communities structuredly implies
the availability of natural, production, labour and other




resources, the effective use of which leads to their stable
functioning and gradual development. In turn, the justi-
fication, development and practical implementation of
effective mechanisms for their effective use are the way to
stable functioning and gradual development of rural are-
as. It worth fully supporting the authors opinion that the
main drivers of the gradual and stable development of ter-
ritorial communities are mechanisms of self-sufficiency,
self-management and self-financing adapted and flexible
to modern challenges of socio-economic realities.

I. Ksonzhyk et al. (2021) devoted their study to the
practice of sustainable development of rural territorial
communities in European countries. The authors focused
their attention on practical concepts of development, in-
vestigated the relationship between the existing patterns of
implementation of the principles and the final target indi-
cators of the effectiveness of rural development and justi-
fied the model of their effective achievement. One can fully
agree with the authors that the plane of scientific research
in the prism of theoretical and methodological levers for
substantiating the conceptual foundations of the devel-
opment of territorial communities is objectively based
on the synergistic trinity of economic, social and environ-
mental indicators with the mandatory condition of apply-
ing a spectrum of innovations and energy technologies.

A significant contribution to the study of the prob-
lems of methodical substantiation of rural development
prospects was made by Y. Liu et al. (2022), who substan-
tiation theoretical and methodological assessment of the
effectiveness of China’s rural revitalization directions. The
authors focused on the construction and definition of a
set of indices to assess the effectiveness of rural revitali-
sation strategies in China, differentiating them by factors
affecting the quality of the material and spiritual life of the
rural population.

E Mantino (2021) studied the systematization of
mechanisms explaining local and rural development in
European countries. The author identified a tangible dif-
ferentiation between the realities of local development in
countries and the institutional vision of various interna-
tional organizations and national (regional) authorities. It
is worth supporting the author’s research results, embod-
ied in the proposed integrated theoretical and methodo-
logical approach, according to which local development
processes are identified with the synergistic influence and
interrelationship of three objective components — systems
of local resources, networks, institutional support and en-
abling policy.

E Poggi et al. (2018) link the realities of effective in-
tensification of the development of rural areas in Portugal
with the development and expansion of renewable ener-
gy. The authors methodically substantiated and practical-
ly determined the emergence of a functional dichotomy
between the preservation of lands with a powerful agricul-
tural potential and the practice of expanding sources and
increasing the production of renewable energy in rural
areas. It is worth agreeing that the adoption of manage-
ment decisions aimed at ensuring efficient, balanced and
ecologically economical management of agricultural pro-
duction will be of strategic importance.

A. Veveris & A. Puzulis (2019) studied the significance
role of the LEADER approach in rural development in
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Latvia. The authors analysed the methodological and
practical tools and quantitative results of the LEADER
approach implementation in Latvia and other European
countries for the period 2014-2020. The main conclusion
is that this approach shows good results, contributes to
the activation of local activities of rural communities and
has strategic prospects in the future.

M. Flaga & M. Wesotowska (2018) studied the objec-
tive unfavourable socio-economic problems of the rural
areas of the eastern regions of Poland. The authors de-
termined the destructive impact of socio-demographic
problems on the level of development of peripheral rural
areas of Poland. The authors analysed changes in popula-
tion growth and its components (natural movement and
migration), population structure, as well as individual in-
dicators of the quality and living conditions of residents.
The result of the conducted research is the conclusion the
objective consequences of population change, the pro-
gressive aging of society, the decline of villages and social
infrastructure have a negative impact on the future devel-
opment of the region.

The results of Chinese researchers Z. Yin et al. (2021)
are quite interesting for the methodology of enhancing ru-
ral development. The authors consider rural area from the
perspective of a multifunctional approach as a natural,
economic and social complex. The researchers calculated
and characterised rural productive, living and environ-
mental (PLE) functions at a grid scale of 300x300 m, and
established a system of relevant assessment indices. The
use of the ISO uncontrolled cluster classification tool al-
lowed us typify rural areas by the areas of further intensi-
fication of rural development: environmental protection,
employment and residence, recreation and development
potential. It is worth supporting the authors’ opinion
that the practical significance of the study can become
a source of decision-making on the delimitation of rural
production, life and environmental space and the devel-
opment of spatial planning.

K. Tae-Hwa & Y. Seung-Ryong (2016) devoted their
study to the methodological and practical aspects of the
analysing the current state of rural development process-
es in Vietnam and substantiating the directions for its
activation. In their study, the authors use the developed
methodological tools - the construction of the Rural De-
velopment Index (RDI). It is worth agreeing with the au-
thors that this methodical approach and the practical
results of its implementation should be used to establish
medium- and long-term visions and strategies for rural
development policy in Vietnam.

M. Biczkowski (2020) devoted his research to the ac-
tivation and substantiation of the possibilities of rural de-
velopment of ATCs of Poland. As a methodological tool,
the author used the LEADER approach and determined
its impact on increasing the mobilisation the existing
resource potential of rural communities. The research
has established that increasing the number of initiatives
launched at the expense of the European Union, a combi-
nation of investment actions with social projects contrib-
utes to the intensification of rural development.

B. Hennebry & T. Stryjakiewicz (2020) devoted their
study to the methodical justification and practical meas-
urement of the existing differentiation in the level and
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dynamics of rural development in two completely differ-
ent countries — Austria and Portugal. As a methodological
tool, the authors developed and proposed an index to
measuring the “structural strength” of rural regions. The
practical implementation of this theoretical and method-
ological approach allowed to build a rating of regions with
weak rural development and identified a set of problems
that need to be addressed. It is reasonable to agree with
the authors that this index is a more holistic indicator of
socio-economic development than the traditional gross
domestic product (GDP) per capita.

The result of this study was the development and
practical testing of a methodical approach to research-
ing the process of socio-economic development of rural
areas. Unlike the existing ones, this methodical approach
comprehensively covers the algorithm for structuring the
mathematical model of socio-economic effective devel-
opment, which is based on the tools for calculating rele-
vant indicators by factor groups, constructing the fields
of their values, indicative structuring of priority problems
and determining the sequence of their solution. Once a
clear priority has been set for addressing economic, social
and environmental problems, it is imperative to develop a
strategic mechanism for rural development that can syn-
ergistically combine the relevant capabilities of public ad-
ministration and local self-government.

»Conclusions

The conceptual result of the study is the formation of a var-
iable model for enhancing the development of rural areas
of the ATCs, based on the proposed methodological tools
for structuring and identifying relevant economic, social
and environmental indicators. In the course of mathe-
matical transformation of arrays of fuzzy data characteriz-
ing the dynamics of economic, social and environmental
components of rural development into comparable calcu-
lation indicators with their further structuring into factor
groups, it is determined that the overall indicator of rural
development in the economic block is 0.839. It has been
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established that in terms of land resources provision, the
level of development of rural territories of the ATCs of Vin-
nytsia region recognised as high with a mark of 0.986. By
the level of entrepreneurial activity, investment attractive-
ness and efficiency of the organizational and economic
mechanism of management, the development of rural
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to the critical and threatening, and only 5% - to the high
level. It was established that the environmental indicators
correspond to the typology of the satisfactory level of rural
development of ATCs with the level of the corresponding
general indicator of 0.650.

The development and practical implementation of
the proposed economic and mathematical model for
modelling the strategic directions of rural development of
the ATCs, taking into account economic, social and envi-
ronmental factors, allows objectively assessing the prob-
lems of rural development of the Vinnytsia region and de-
termining priorities for their solution. The results of the
study contribute to the formation of algorithms for min-
imizing these problems and the justification of strategic
directions for the activation of community development.
This creates prerequisites for further research on the effec-
tiveness of territorial transformations in rural areas.
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» AHOTaLifl. AKTYaJIbHICTh JOCJIiPKEHHS TI0JIATae B pO3po01li EKOHOMIKO-MaTeMaTHYHOI MOJIEJIi JIJ1s TAKTUYHOTO Ta
CTpaTerivHOro IVIaHyBaHHA COILliaTbHO-eKOHOMIYHOTO PO3BUTKY CiIbCHKUX TEPUTODIilt 06'eJHAHUX TePUTOPiaJIbHUX
rpoMan. MeTolo JoOCJiJKeHHA OyJI0 BIOCKOHAJIEHHS Ta IPaKTU4YHe 3aCTOCYBAaHHSA METOLUYHOIO iHCTpyMeHTapilo
JJ11 BUSHAYEHHS CTPATETiYHUX HANpPAMIB PO3BUTKY CiIbCBKUX TEPUTOpPIN 00'€JHAHUX TEPUTOPiaJbHUX rpoMaj
Ha Tmpukaani BiHHuIBbKOI o6sacTi. ByJio BUKOpPHUCTAaHO TakKi METOAMW: MOPIBHAJBHOTO aHAaJsi3y, CTAaTUCTUYHUH,
TabMMYHUH, TpadivHNil, pO3PaXyHKOBO-KOHCTPYKTUBHUM, abCTPAKTHO-JIOTIYHNH. 3aIPOTIOHOBAHUN METOIMIHUI
iHCTpyMeHTapiil Ta aJropuTMi3oBaHa IOCJiIOBHICTE HOro MNpPaKTUYHOI peasisarii T03BOJMUIN BU3HAUUTHU
CTPYKTYPHI Ta CYKyIIHi eKOHOMiYHi, COLliaIbHi Ta eKOJIOTiYHi iIHIUKATOPU PO3BUTKY CiJIbCHKUX TEPUTOPIiH 00 €IHAHUX
TepUTOpiaTbHUX TPOMaJ], 3MOAeI0BaTH BillOBiAHNII ITepeJlik IPiopUTeTHUX IPOoOJIeM Ta 06T PYHTYBaTH HAIIPSIMU 1X
Minimisanii. Mone/mioBaHHAM CTpaTeriyHuX HANPsIMIB PO3BUTKY CiJIbCBKUX TEPUTOPill HA CYKYITHOCTI eKOHOMIUHUX,
COLiaJIbHUX Ta €KOJIOTiYHUX (PaKTOPiB i3 BUKOPUCTAHHAM METOIUYHOTO iHCTpyMeHTAapiio Teopil HeUiTKUX MHOKUH
BCTAHOBJIEHO, II[0 3arajibHUM iHIWKATOpP PO3BUTKY CiTbCHKUX TEPUTOPIHl 3a €eKOHOMiIYHUM OJIOKOM mepedyBa€ B
MesKaX ONTHMAaIbHOTO0 TeMITy po3BUTKY (0,849), 3a AMHAMIKOIO YaCTKU iHBECTHUIIiH B arpapHUI CEKTOP eKOHOMIKM —
nepeBUIIye 3aJ0BiJbHUI piBeHb (0,771), 3a inguKaTOopaMu (iHAHCOBUX pe3ysIbTaTiB HabyBae 3arpo3JIUBOro PiBHA
(0,387). BcranoBJsieHo, 1110 iHTerpabHUN iHAWKATOP CIIBCHKOTO PO3BUTKY 3a COILiaJbHUM OJIOKOM 3HAXOIUTHCS B
MesKax 3a10BiIbHOTO Temiry (0,702), a 3a MOKa3HUKAaMU AKOCTI JKUTTs HaceJieHH:A — 3arpo3ansoro (0,490). BinnosinHo
chopMoOBaHO MOHITOPHHIOBUM PEUTHHI NEPIIOYEPrOBUX COMaTBHUX IIPOOJIEM CiTBCBKOTO PO3BHUTKY, sIKi
oTpebyIoTh CBOTO BUpiIeHHs. BusHadeHo, 0 3a JMHAMIiKOIO €KOJIOTiYHUX PO3PaxXyHKOBUX iHAMKATOPIB 3araJabHUH
iHIWKATOP 32 eKOJIOTiYHUM OJI0OKOM IepedyBa€E B MesKax 3aJ0BIILHOTO TEMITY PO3BUTKY CLIBLCHKUX TepUTOPi (0,650).
3MojIeJIbOBaHi peHTUHTY ePIIoYeproBUX MPobJIeM CiJIbCbKOT0 PO3BUTKY IIPeACTaBJIEHO Y HACTYIHIl MOC/1iOBHOCTI
NOJIITUKY iX MiHiMi3allil: ekoHoOMiuHuX - E,, E,, E,, E|; conianbHux-S,, S,, S,, S,, S,, S; EKOJIOTIYHUX ~ Ek,, Ek,. IlpakTu4ni
pe3yJIBTaT! JOCTiJKeHH JO3BOJISIOTh 00'€KTUBHO OLIHWUTHU IIepeBary, BUKINKY Ta PU3UKU PO3BUTKY CiJIbCHKUX
tepurtopiit OTI BiHHUITBEKOT 06/1aCTi, 0 CIIpYsie BU3HAYEHHIO IPiOPUTETIB y BUPillIeHHi eKOHOMIYHIX, COIliaTbHUX Ta
€KOJIOTiYHIX TPo06JIeM i MosKke OyTH KOPUCHUM Y perioHaIbHIH yIpaB/IiHCHKIM MIPaKTHII] 11 PO3POOKY CTpaTeriTHuX
HaIpsIMiB PO3BUTKY IpoMaf,

» KniouoBi cnoBa: eKOHOMIiYHI IHIWKATOpW; COL{a/JbHI iHIAMKATOPH; €KOJIOTiYHI iHIWKATOPH; iHTerpajbHUI
TIOKa3HUK; BapiaTUBHA MOJieJIb; aKTUBI3allisl pO3BUTKY CiJIbCHKUX TEPUTOPIN
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