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Urgency of the research. The importance of adequate
economic and mathematical evaluation of sustainable rural
development at the regional level explains the new needs
of decentralization of power.

Target setting. As part of the Sustainable Develop-
ment Strategy "Ukraine - 2020", it is advisable to explore
the possibilities regions to accelerate the sustainable de-
velopment of rural areas.

Actual scientific researches and issues analysis.
We note the publication of such scholars as M. Adamovich,
M. Zgurovsky, E. Libanova, M. Hvesyk, A. Sokolova et al.

Uninvestigated parts of general matters defining.
Scientists have not worked on regional assessment of
sustainable rural development through influencing constit-
uent component on the final value of the integral index.

The research objective. Form a assessment method
for sustainable rural development using modern economic
and mathematical tools that avoids a number of errors
related to subjectivity experts.

The statement of basic materials. The article pre-
sents a SWOT-analysis of methods for assessing the level
of sustainable development, which allowed distinguish the
new assessment system, which is not used by experts.
Using factor and mathematical analysis, integrated as-
sessment methodology, etc., possible to increase the ob-
jectivity of received regional assessments of sustainable
rural development Ukraine and minimize errors associated
with the human factor.

Conclusions. Using the proposed technique has al-
lowed to rank rural areas of Ukraine at the regional level
and identify leaders (Chernivtsi, Sumy, Volyn and Rivne
region.), whose experience is subject to study and imitate
other areas. In the process of calculation was established
unification rural employment, which exhibits low economic
(business) activity.
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methods of assessment; SWOT-analysis methodology for
integrated assessment; index method.
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OUIHKA CTAJIOIO PO3BUTKY
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AkmyanbHicmb memu 0docnidxeHHsi. Baxnusicmb
adeksamHoI eKOHOMIKO-MameMamuy4yHoOl OUIHKU cmaroeo
PO3BUMKY CilbCbKUX mMepumopili Ha peesioHarbHOMY pigHi
MOSICHIOEMBCS HO8UMU rnompebamu deueHmpanisauii enad-
HUX [M0O8HOBaXEHb.

MocmaHoeka npobnemu. Y pamkax peanizauii Cmpa-
meeii cmanoeo po3sumky «YkpaiHa — 2020» eapmo eugyu-
mu MoXxnueocmi peeioHie 3alns MPUCKOPEHHS —CmMaroz2o
pO38UMKY CinlbCbKUX mepumopid.

AHani3 ocmaHHix docnidxeHb i nybnikauyil. Bid3Ha-
yumo  nybnikauii makux eyeHux sk M. Adamosiy,
M. 3eyposcbkull, E. flibaHosa, 0. Xapasiwsini, M. Xeecuk.

BudineHHsi HedocidXeHux YacmuH 3a2asibHoi npo-
6nemu. ByeHumu wje HeGocmamHbO orpayb08aHO MumMaH-
HS peecioHarnibHOI OUIHKU cmaso20 po38UMKY CillbCbKUX me-
pumopiti Yepe3 8rnnug ckriadosux KOMIMOHEHM Ha OCmarmoy-
He 3Ha4YeHHs iHmeaparnbHo20 iHOeKCy.

lNocmaHoeka 3aedaHHs1. Cchopmysamu MemoOuKy Oui-
HI0BaHHSI CMasio2o PO38UMKY CilbCbKUX Mepumopili 3 8UKO-
pucmaHHsAM Cy4acHo20 EKOHOMIKO-MameMamu4Ho20 ana-
pamy, sikuli 00380/15€ yHUKHYmMU psi0y MOMUIIOK, 1108’A3aHuUX
3 cyb’ekmusHicmio ekcriepmie.

Buknad ocHoeHo20 Mamepiany. Y cmammi HagedeHo
SWOT-aHarsi3a 0cHO8HUX Memodi8 OUIHKU pieHS cmarozo
po3suUMKy, wo 00380/UI0 BUOKPEMUMU HO8Y cucmemy
OUiHIOBaHHS, 8 SKill He BUKOPUCMOBYOMbLCS eKcriepmu.
BukopucmaHHsi ¢hakmopHo20 ma MameMamu4Ho20 aHarli-
3y, iHmMeepanbHOi Memodoroaii ouyiHeaHHsI 00380/UJI0
nidsuwumu 06’ekmuBHiCMb OMPUMaHUX pe2ioHanbHUX Oui-
HOK pi8HS1 cmaro2o po38UMKY CiflbCbKUX mepumopili Ykpai-
HU ma MiHIMi3y8amu MOXI/Uei MOMUIIKU, roe’s3aHi 3 foockb-
KUM YUHHUKOM.

BucHoeku. BukopucmarHsi 3anpornoHo8aHoi MemoouKu
00380M1UMO  paHXysamu CinbCbKi mepumopii YKkpaiHu Ha
pezioHanbHOMy pigHi ma eusisumu nidepig (YepHiseybka,
Cymcbka, BonuHcbka ma PigHeHcbka 0611.), 0ocgid sikux
nidnsizae 8UBHEHHIO Ma HacidyeaHHH iHWUMU obracmsmu.
Y npoueci ob4ucneHHs1 6yno 8cmaHo8neHo yHigikauito 3a-
UHSIMocmi CifbCbKO20 HAaCesIeHHSs], SIKe [POSIBNSiE HU3bKY
E©KOHOMIYHY (MiONPUEMHUUBKY) aKmueHicmb.

Knroyoei croea: cmanuli po3gumok; CinbCbKi mepumo-
pii; memoduka ouiHku; SWOT-aHani3; memodosoeis iHmee-
parnbHO20 OuiH8aHHS; iHOEKCHULU MemoO.
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Urgency of the research. The importance of adequate economic and mathematical evaluation of
sustainable rural development at the regional level explains the new needs of decentralization of
power and the sustainable development strategy "Ukraine - 2020", which was approved by the Decree
of the President of Ukraine begins with the words "revolution of dignity and struggle for the freedom of
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Ukraine created a new Ukrainian Idea - the idea of dignity, freedom and future ... ", and the movement
to this future is supposed to be carried out in four vectors: 1) pride; 2) security; 3) liability; 4)
development, where the latter provides for "... ensuring the sustainable development of the state,
carrying out structural reforms and, consequently, raising standards of living" [1].

Target setting. However, this document almost disagreed with the Verkhovna Rada adopted in
1999 the Conception of sustainable development of settlements, which clearly stated the needs for
"improving the transport infrastructure, in particular, the development of all types of public passenger
transport, provision of urban and intercity connections, rural settlements With city and between
themselves ", as well as the development of modern social infrastructure of Ukrainian rural areas [2].
Moreover, the analysis of quarterly information on the state of implementation of the provisions of the
Ukraine-2020 Sustainable Development Strategy, which is obliged to provide to the Cabinet of
Ministers of Ukraine (in accordance with the Presidential Decree), indicates that out of the 368
measures envisaged by the Program of Activities of the Cabinet of Ministers of Ukraine the topics of
Sustainable Development of Rural Areas are covered only in one sub-paragraph (237), which
specifies only general obligations - "development of the draft Concept of rural development, providing,
in particular, incentives for the development of rural areas Activity of the rural population (green (rural)
tourism, crafts and crafts, service), mechanics Impact of self-governing regional self-regulation on
socio-economic structures of communities and territories "[3]. As a result, as of December 1, 2016, we
have only adopted the Conception of Sustainable Development of Rural Areas and the Concept of the
State Target Program for Sustainable Development of Rural Territories for the period till 2020 [4],
which without the appropriate resolution of the Cabinet of Ministers of Ukraine on approval of the
implementation plan (in particular financial) A priori, they can not ensure the real sustainable
development of rural areas and the strengthening of the agrarian economy through ecologically non-
exhausting agricultural production.

In addition, criteria for the practical determination of the level of sustainable development of rural
areas have not yet been developed.

Actual scientific researches and issues analysis. One of the latest publications, which revealed
the practical aspects of the assessment of the sustainable development of the regions of Ukraine, is
the collective work of some hundreds of scholars (led by M. Zgurovsky), in which they try to assess
Ukraine's development in terms of sustainability through the indices of safety and quality of life of the
population, which were developed in [5] and it is assumed that the index of quality of life of a person
"reflects the connection of the economic, ecological and socio-institutional components of the
development of society. The Index of Human Security demonstrates the impact of a combination of
threats to sustainable development ... "[6].

Among the main studies in the field of practical assessment of the level of sustainable
development, we note the publications of such scholars as M. Adamovich [7], R. Baum [8],
M. Zgurovsky [6], O. Amoshi, Y. Kharazishvili, V. Lyashenko, O. Quilinsky [9] and others. However, it
should be noted that in all of these authors, the expert estimation method, which is characterized by a
high level of subjectivity, is used to assess the impact of components of sustainable development on
the final value of the integral index.

In this context, we agree with the scientific position of O. Amosha, Y. Kharazishvili, V. Lyashenko,
O. Kwylinsky, which they expressed during the international conference in Poznan, stating that
"sustainable development is an integral characteristic of the state of the economic system, as the
system includes Number of subsystems - the most important, interconnected structural components
of the economic system, reflecting the functioning of individual spheres of the economy: economic,
socio-demographic and ecological and recreational "[9]. Such an approach provides grounds for
considering the concept of sustainable development of Ukraine from the standpoint of economic
security of the national economy and using appropriate algorithms.

Uninvestigated parts of general matters defining. As a result of a systematic analysis of existing
scientific approaches to assessing the level of sustainable development at micro and macro levels, it
has been found that in all existing methods there is an identification of indicators used to assess rural
and urbanized areas that a priori have significant differences (in particular, wage levels , Development
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of social infrastructure, etc.). Such a simplified approach leads to significant errors in the calculation of
integral indicators, which makes it impossible to process the medium and long-term forecasting of
strategic development vectors at the state and local levels.

The research objective. The purpose of the article is to formulate a methodology for assessing
the sustainable development of rural areas using modern economic and mathematical apparatus,
which avoids a number of errors associated with the subjectivity of experts. On the basis of the pro-
posed methodology, a practical assessment of the level of sustainable development of rural areas of
Ukraine was carried out, which allows to rank regions and identify leaders whose experience is subject
to study and imitation.

The statement of basic materials. In Ukraine, during the period of independence, a number of
projects of sustainable development concepts were developed that envisaged the development of the
state on the basis of the traditional approach of harmonizing social, economic and environmental
factors in order to meet the needs of present and future generations for which fair redistribution of the
results of economic activity should occur, provided Recovery of natural resources [3-9]. Therefore, in
subsequent calculations, we will not use the indicated formulas in the Kharazishvili-Zalizka algorithm,
which allows, when assessing the level of economic security of rural areas, to automatically
differentiate the indicators into two types: stimulants and destimulant

X .
——, aKwo X, —crmumynamop,ieN, X, .. #0;

i,max

Z — ))((\‘max (1)
—™, AKwo X, — decmumynsmop, i €N, X, #0;

where z — the normalized statistical values of the indicators (indicators); x,; x ., and x ... —
respectively, the smallest and largest values [9; 10; 11].

Taking as a basis the definition of the Integral Index of Sustainable Development as a
Comprehensive Assessment that takes into account the traditional three dimensions of sustainable
development (economic, environmental and social, we will formulate the main steps of the
methodology for assessing the level of sustainable development at the level of the regions of the
country.To adapt the above-mentioned algorithm, first we will select three groups of indicators, which
influence the sustainable development of rural areas (Tabl. 1 and 2).

Table 1
The matrix of the formation of elements of the social and environmental block Sustainable
Development of Rural Areas
Social indicators Ecological indicators
1.1. Integral index of human | 2.1. Conduct of land protection measures in Ukraine in 1990-2014,
development ths.
1.2. Index of material well-being | 2.2. Index of socio-economic load of the ecosystem
1.3. Development index 2.3. Index of development of ecological infrastructure
Source: systematized by authors on the basis of integral calculations [6-12]

To represent data in the form of a vector-matrix of dispersions and a matrix of absolute values of
factor loads, we use the axis rotation and kimmax or verimax normalization.

The analysis of the available statistical basis of factors indicates that it is temporarily impossible to
obtain information on the numerical value of the factors in the region, therefore, in the further
calculations of the integral index of sustainable development, they will not be used (until the change in
the methodology for collecting statistical information).
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Table 2
System of formation of the economic block Sustainable Development of Rural Areas
INDICATORS INDEX
ﬁ:l:iéx Agriculwre - Efficiency Set of values Analytical expression
Index of volume of production I
I =952 .100 %,
IL?BH
Production (% of base year) P D,y
Ty - N
Labor productivity in the VP
calculation R = <100 %,
Pl
Crop capacity 174
U =5 .100 %.
3¥

. Total amount of agricultural land

. Provision of land resources (per 1 person);

. Share of agricultural land in the structure of the land fund

. Provision of agricultural land, per 1 person;

. Specific weight of natural grasslands and pastures in the total area of agricultural land;
. Number of forests and forest cover areas

2.2 The index of the land fund
of the regions

[=x S FE L

1. Number of active agricultural enterprises

2. Profitability of agricultural enterprises, ths. UAH;

3.Participation of unprofitable agricultural enterprises in their total quantity,%;

4. The level of profitability of the main activity,%;

5. Level of profitability of main crops (cereals, sugar beets, potatoes, vegetables), %;
6. Number of livestock and poultry in Ukraine Produced grain per 1 inhabitant, kg;
7. Sugar beet produced per 1 inhabitant, kg;

8. Produced potatoes per 1 inhabitant, kg;

9. Vegetables produced per capita, kg;

10. Milk received per 1 person, kg

11. Meat production per capita, kg

2.3. General characteristics of
agricultural  enterprises  of
Ukraine

Source: systematized by authors on the basis of integral calculations [6-12]

Thus, in accordance with the second step of the algorithm, we find the vector-matrix of dispersions
D, And the matrix of absolute values of factor loads A (using the axis rotation and metamorphic

normalization). To do this we will determine the weights of each factor using formulas (2-3).

da,+d,a, +...+dja1j o,
da, +d +...+d a,
Ai XDi _ 121 2a22 i“2ij — 0(2 . (2)
dlajl +d2aj2 + +d1au aJ
-1

j (3
where a, - absolute values of the elements of the matrix after the axis rotation and the

metamorphic normalization; d, - value of dispersions.

This approach is universal and allows us to define in a multiplicative form (4) scalars of the integral
index of sustainable development of rural territories | :

1=]]z", D #,=1 a;>0,neN 4)
=1 i
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(For details, see, for example, [10]).
After rationing, we obtain the scalar form of the matrix of elements of the social block of sustainable
development of rural areas (Tab. 3).

Table 3
Comparison of the main indicators of sustainable development of rural territories
of Ukraine for 2004/2014
Index
Index . Index ] Level
INDEX Human In.tegral index Level Educational ECGI‘ID.ITIIC and Environmental
development of improvement Poverty environment matenfll well- safe
P being ty
Oblast 2004 | 2014 | 2004 | 2014 | 2004 | 2014 | 2004 | 2014 | 2004 | 2014 | 2004 | 2014
Vinnitsa 057 | 046 | 0140 | 042 | 017 | 014 | 058 | 065 | 033 | 043 | 007 | 020
Volyn 056|047 | 013 | 022 | 012 | 0,11 048 | 051 024 | 032 | 034 | 055
Dnipropetrovsk 058|047 | 009 | 010 | 015 | 010 | 055 | 063 | 024 | 025 | 0,05 | 0,10
Donetsk 058 (0001 009 | 009 | 030 | 0,11 0,51 063 | 023 | 024 | 003 | 0,07
Zhytomyr 055|044 | 008 | 009 | 013 | 012 | 052 | 068 | 025 | 034 | 011 0.23
Zakarpattia 064 1050 | 047 | 034 | 020 | 015 | 042 | 050 022 | 024 | 013 | 036
Zaporozhye 0571049 | 015 | 014 | 013 | 014 | 051 0,71 025 | 034 | 010 0,22
Ivano-Frankivsk 057 | 046 | 012 | 020 | 0,13 | 0,11 03% | 046 | 022 | 0.3 0,10 0,22
Kievskaya 059049 | 013 | 019 | 015 | 017 | 062 | 062 | 029 | 032 | 0,09 | 020
Kirovograd 0541045 011 013 | 015 | 009 | 056 | 065 | 034 | 038 | M 0.44
Lugansk 053 |10001] 010 | 010 | 014 | 047 | 053 | 058 | 0.1 0.30 0,06 | 0,14
Lviv 060 | 051 009 | 014 | 014 | 0,11 035 | 048 | 019 | 027 | 006 | 013
Nikolaev 058|047 | 040 | 014 | 017 | 019 | 049 | 0560 025 | 036 | 014 | 023
Odesa 056|048 | 010 | 011 010 | 0,09 | 048 | 051 023 | 031 008 | 019
Poltava 059|045 | 009 | 012 | 022 | 008 | 064 | 066 | 0 035 | 0,10 0,25
Rivne 056|046 | 012 | 016 | 009 | 008 | 045 | 052 | 022 | 030 0,15 | 040
Sumy 055|045 | 008 | 003 | 020 | 005 | 060 | 081 0,30 037 | 018 | 063
Ternopil 058|047 | 011 022 | 014 | 008 | 051 0,50 026 | 036 | 011 0.35
Kharkiv 059|053 | 008 | 009 | 013 | 020 | 05 0,60 025 | 033 | 006 | O
Kherson 055|044 | 014 | 018 | 013 | 013 | 055 | 051 025 | 044 | 020 0.42
Khmelnitsky 056|047 | 011 024 | 0,11 010 | 070 | 070 028 | 040 0,09 | 0,24
Cherkassy 056 | 047 | 0146 | 026 | 0.21 013 | 056 | 057 | 035 | 049 | 047 | 023
Chernivtsi 0591052 | 014 | 0. 015 | 009 | 048 | 047 | 023 | 0.3 024 | 081
Chernihiv 053|046 | 008 | 010 | 012 | 015 | 059 | 064 | 027 | 043 | 014 | 0N

Source: Formed by the author on the basis of statistical data of the State Statistics Committee of Ukraine

Applying formulas (1-4) we get a ranking (Tab. 5). The systematic analysis of various results of the
assessment of regional human development points to systematic changes in the ranking of Ukrainian
regions, which are often linked to the refinement of the list of indicators of this rating, rather than
qualitative changes in the relevant socio-economic and environmental indicators. In addition, in all of
the above-mentioned variants, the calculation of the level of human development at both the micro
and macro level involves identifying the working conditions and infrastructure provision of the rural and
urban population, which somewhat blurs the general picture of sustainable development of Ukraine
and makes it impossible to adequately plan and forecast socio-economic and Ecological

Conclusions and suggestions. These estimates of sustainable rural development have allowed
Ukraine to rank these areas at the regional level and to identify leaders (Chernivtsi, Sumy, Volyn and
Rivne region.), Whose experience is subject to study and imitate other areas. It is important to note
that in the calculation of the scalar value subindexes significantly inflated because rather optimistic
official figures some quantitative indicators. For example, consistently high quantitative indices that
characterize the educational environment would need to be supplemented by qualitative
characteristics, because rural schools present staffing problems, lack of modern reinforced TMT.

186

Zalizko V. D., Lutcenko I. O., Martynenkov V. I. Evaluation of () ev-ne |
sustainable rural development Ukraine: regional dimension



HaykoBuii BicHuk MNoniccst Ne 4 (12), 4. 1, 2017

Scientific bulletin of Polissia Ne 4 (12), P. 1, 2017

PETIOHAJIbHA EKOHOMIKA

Table 5

Comparison of ratings of sustainable development of regions of Ukraine

Calculations in the context of rural and urbanized
Methodology Author's calculations in the areas together
context of rural areas Omarov S.A‘if‘? ly [14, 143— M. Z. Zgurovsky [9]
Areas  Years 2014 2004 2012 2010 2006

Vinnitsa 12 9 19 24 15
Volyn 3 2 1 1 9
Dnipropetrovsk 22 21 23 18 3
Donetsk 24 24 25 25 5
Zhytomyr 18 16 21 18 21
Zakarpattia 9 13 4 6 8
Zaporozhye 16 17 7 T 6
Ivano-Frankivsk 14 19 10 21 18
Kievskaya 19 8 11 10 24
Kirovograd 5 10 19 26 25
Lugansk 23 22 23 21 13
Lviv 21 23 11 10 4
Nikolaev 20 15 5 4 1
Odesa 17 18 6 9 17
Poltava 13 i 3 4 12
Rivne 4 14 7 14 23
Sumy 2 4 11 T 7
Ternopil 6 12 26 16 11
Kharkiv 15 20 7 2 25
Kherson 7 5 11 10 13
Khmelnitsky 10 6 21 17 2
Cherkassy 11 1 16 10 21
Chernivisi 1 3 18 15 16
Chernihiv 8 1 27 27 19

Source: Formed by authors

Detail parameters that are indicators of sustainable rural development points to the Unification of
rural employment, which exhibits low economic (business) activity. Moreover, the lack of clear
mechanisms to influence rural communities in the decisions of the local community and regional self in
terms of forming social and economic basis of life on the principles of sustainable development point
to the urgent need to develop national strategy on sustainable rural development for the period to
2020, coordinates with An effective regional development strategy.
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