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The article reveals the issue of structuring the regions of Ukraine by indicators of monetary
valuation of agricultural land. On the basis of the data of the State Statistics Service of Ukraine the
analysis of the structure of agricultural land was carried out, which made it possible to establish a
fraction of the area of individual species of land in total. The focus is on the concentration of
significant amounts of land in private ownership, which exacerbates the issue of land valuation from
the perspective of possible resource management and efficiency in its use. It has been argued that
fragmentation of land is one of the good reasons for the inefficient use and changing purpose of land,

lack of financial resources and smallholder coherence.

In accordance with the Law of Ukraine "On Land Assessment” and the data of directories of
the State Service of Ukraine on Geodesy, Cartography and Cadastre for 2017 - 2019. A comparative
analysis of the normative monetary valuation of agricultural land by regions of Ukraine was carried
out, which became the information base for their structuring by the method of cluster analysis. It was
substantiated that one of the powerful methods of multivariate analysis is the cluster analysis, which
is based on a set of selected economic indicators and objects of assessment. Estimates are based on
the monetary valuation of agricultural land such as: arable land, perennial plantations, hayfields
and pastures. On the basis of mathematical standardization of values of indicators the matrix of
imaginary Euclidian distances is calculated, became a basis for formation of 7 clusters, each of which
includes a final number of objects-regions distributed on homogeneous signs and approximation on

estimations of cost of land areas.
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The formation of clusters on such characteristics will identify the most similar groups of
objects-regions to develop a system of monitoring changes in the cost of land resources with
subsequent analysis of fluctuations relative to average levels within specific clusters, and in Ukraine
as awhole.

Keywords: structuring, regulatory value, agricultural land, cluster analysis, approximation,
forecasting
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YV cmammi suceimmioomocsa numanna cmpykmypusayii' pe2ionie YKpainu 3a nokazHukamu g
2POuL0B80i OYIHKU CLIbCbKO2OCNO0APCLKUX Y2iob. Ha ocnosi 0anux Jlepacasnoi caiyscou cmamucmuku E
Yxpainu nposedeno ananiz cmpykmypu cinbcbko2ocnooapcokux y2iob, AKull 003601U8 YCMAHO8UMU §
0071b08Y UACMKY NIOWi OKpeMux 6udig y2iob 6 3aedanvHiti Kinbkocmi. Pobumbcs axyenm Ha 2
30Ccepe0dCceH sl 3HAYHUX 00CA2I8 3eMeNbHUX V2iob y Npueamuill 61AcHOCMI, y 38 A3K) 3 YUMS
3a20CMPIOEMbCA NUMAHHA U000 OYIHIOBAHHA 3eMelb 3 NO3UYIl MOJICIUE020 PONOPSAONCEHHS T
pecypcamu ma egekmusHocmi ixHbo2o euxopucmants. OOIPYHMOBAHO, WO OOHUMU 13 8A2OMUX
NPUYUR Hee(heKMUEHO20 BUKOPUCTARHS MA SMIHU Yilb06020 NPUSHAYEHHS 3eMAT € NOOPIOHEHICIbZ
3eMeNbHUX Y2i0b, 8I0CYMHICMb DIHAHCOBUX peCcypCié ma Y320024ceHOCHI Ol OPIOHUX 3eMNEBIACHUKIB. §

Bionogiono oo 3axony Vkpainu «Ilpo oyinky zemenv» ma Oaumux 008iOHUKi6 [lepicasHoi S

=
cnyorcou Yrpainu 3 numans 2eooesii, kapmoepaghii ma kaoacmpy 3a 2017 — 2019 pp. npogedeno &

NOPIGHANLHULL AHANI3 HOPMAMUEHOI 2POW060i OYIHKU CilbCbKO20CNOOAPCHKUX Y2i0b 6 po3pisi &
pecionie Vkpainu, wo cmano ingopmayitinoro 6a3ort0 011 npoedeHHsA iXHboi cmpykmypuzayii 3a S
Mmemooom Knacmepro2o ananizy. ObIpYHMOEano, wo OOHIEID i3 NOMYACHUX MEMOOUK NPOEEOCHHS =
bacamosuMipHo20 ananizy € KIACmepHull aHaiiz, OCHO8Y K020 CMAHO8UMb CYKVNHICIb 0OPAHUX ™
EeKOHOMIYHUX NOKA3HUKIE ma 00 ’exmis oyintosanus. OyiH08anHs OYOYEMbCA i3 BUKOPUCMAHHAM
NOKA3HUKI@ 2POUL0B0T OYIHKU CLIbCbKO2OCNOOApChbKUX y2i0b 6 po3pi3i maxux 6udis, fAK piiis,

bacamopiuni HacaoddcenHs, cinodxcami ma nacosuwa. Ha ocnosi mamemamuunoi cmanoapmu3sayii
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3HAYeHb NOKA3HUKIE PO3PAX08aHO Mampuyio yaeHux Eexnioosux éiocmaneti, wo cmana 0CHO8010 015
Gopmysannsi 7 Kiacmepis, KOJCeH 3 SAKUX GKIIOYAE KIHYeBy KIIbKICMb 00 €Kmig-peioHie
PO3NOOLIeHUMU 34 OOHOPIOHUMU O3HAKAMU MA HAOIUNCEHICMIO 3d OYIHKAMU 8APMOCHI 3eMebHUX
yeiob.

Dopmyeanus Kiacmepie 3a MaKuUMu XapaKmepucmuKamy 00360J1UMb SUAGUMU HAUOLIbUL
noOIiOHI epynu 00’ ekmis-pecionis st pO3POOKU cucmemu MOHIMOPUHSY 3MIH 8APMOCTI 3eMeNbHUX
pecypcig i3 nooanbuM amanizom KOausamb 8i0HOCHO CepeoHiX DIBHI6 AK 6 MeHCax KOHKPemHUX
Knacmepis, max i 3a2aiom 6 Ykpaiui.

KuarouoBi cioBa: cTpykTypH3aiis, HOpMaTHBHAa BapTiCTh, CUIBCHKOTOCIIOAAPCHKI Yrians,
KJIACTEpHUI aHaji3, allpOKCUMAILlisl, IPOTHO3YBaHHS.

Ta6ua.: 6. Puc.: 3. Jlit.: 13.

CTPYKTYPU3AILIUA PETUOHOB TEPUTOPUM YKPAUHBI HA OCHOBE
MOKA3ATEJISI JEHEXKHON OLIEHKU CEJIbCKOXO3SHCTBEHHUX
YIroJumn

BOJIOHTHP JI.A.,
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U IKOHOMUUECKOU KUDepHemuKu

Bunnuykuit nayuonanvHwlil azpapHvlilt yHueepcumem
(2. Bunnuuya)

B cmamve oceewaromes 6onpocvl cmpyKmypuzayuu pe2uoHo8 YKpaurvl no nokasamessim
O0EHeNHCHOU OYEHKU CeNbCKOXO03AUCMEeHHbIX yeooull. Ha ocnoge oannvix I'ocydapcmeentoll ciycovl
cmamucmuxu Yxpaunvl npoeoer aHaiu3 CMpyKmypbl CelbCKOXO03AUCEEHHbIX Y200ull, KOMopblil
NO360JUN YCMAHOBUMb 00Je8YI0 4aCmb NA0WAOU OMOENIbHbIX U008 Y200Ull 8 0Ouem Koaudecmae.
Jlenaemcs axyenm Ha cocpedomoueHue 3HAUUMENbHbIX 00beMO8 3eMEeNbHbIX Y20OUull 8 YACMHOLU
CcOOCMBEHHOCU, 6 CBA3U C YeM 000CMPAEemMCs 6ONPOC NO OYeHKe 3eMelb ¢ NOZUYUU BOZMONCHO2O0
pacnopsidicerue pecypcamu u 3QP@HekmusHocmu ux ucnonvzosanus. QO60CHO8aHO, UmMoO OOHUMU U3
BECOMbIX NPUYUH HEIPHEKMUBHO20 UCNONb306AHUS U USMEHEHUs Yele8020 HA3HAYEHUs 3eMIU
a611emcsi  pazopoOIeHHOCMb  3eMEeNbHbIX  YeoOull, Oomcymcmeue QUHAHCOBLIX pecypcos U
CO2N1ACOBAHHOCMU OCUCMBULL METKUX 3eM1e61A0ENbYES.

B coomsemcmeuu ¢ 3axkonom Ykpaunvl «O6 oyenke 3emenvy U OAHHBIX CHPABOYHUKOB
Tocyoapcmeennoil cyacovl Ykpaunvl no sonpocam 2eodesuu, kapmozpaguu u kaoacmpa 3a 2017 -
2019 2e.  Ilposeden  cpasHumenvHulll  AHAIU3 ~ HOPMAMUBHOU  OCHEMNCHOU  OYeHKU
CeNbCKOXO3AUCMBEHHBIX V200Ul NO Pe2UOHAM YKPAuHbul, Ymo cmaio uHGOpMayuoHHou 6a3ou s
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npoeedenUs ux CMmpyKmypusayuu no memooam Kiacmeprozo ananusza. O60chosano, 4mo 00OHOU u3
MOWHBIX MEMOOUK NPOBEOCHUsT MHO2OMEPHO2O AHANU3A S651eMCsl KIACMEPHbIUL AHAU3, 8 OCHO8E
Komopoco cocmaejiient CO60KYNHOCHIb u36paHHb1x IOKOHOMUUYECKUX noxasameﬂeﬁ u O6’b€7('m06'
oyenusanusi. OyeHusanus CmMpoumcst ¢ UCNOIL30BAHUEM NOKA3ameell OeHEeHCHOU OYEeHKU
C€ﬂbCKOX03ﬂﬁCﬂ16€HHblx yeodm? maxKux eudoe, KAK.: NAUtHA, MHO2O0J1emHue HacaofcdeHuﬂ, CEHOKOocCblL U
nacmouwa. Ha ocnose mamemamuueckoll cmanoapmu3ayuu 3Ha4eHull nokasamenell paccyuman
mampuyy mMHumsblx E6Kiudosvix paccmosinuti, cmana ocHo8ou 01 opmuposanus 7 Kiacmepos,
Kaxcoblll U3 KOMOPHIX GKII0UAEm KOHeYHOe KOIUYeCmMB80 00beKmo8-pecuoH08 PAcnpeoeseHHbIMU NO
0OHOPOOHBIM NPUSHAKAM U NPUOTUNHCEHHOCNBIO HO OYEHKAM CIOUMOCTU 3eMeNbHbIX Y20OUll.

Dopmuposanue Kiacmepos no Maxkum XapaxmepucmuKkam no3e0aum evlaeums Haubdoiee
noxooicue 2pynnvl 00bEKMoG-pecUuoHo8 O0Jisl pa3pabomKu CUcmemvl MOHUMOPUH2A U3MEHEeHUl
CMOUMOCMU 3EMENIbHBIX Pecypco8 ¢ NOCIeOYIOWUM AHATUZOM KOJIeOAHUU OMHOCUMENbHO CPEOHUX
Vpo8Hell Kak 8 npedeiax KOHKPEemHbIX KIACmepos, mak u 6 yeiom no Ykpaure.

KiroueBble ciioBa: CTpyKTypu3aius, HOPMATHBHAs CTOMMOCTH, CEIILCKOXO3SHCTBCHHBIC
yrozibsi, KJIIACTEPHBIA aHAIIN3, alllIPOKCUMALIHS, IPOTHO3UPOBAHHUS.

Taob.a. 6. Puc. 3. JIur. 13.

2

8

MIWOHOMS]

Problem statement. Ukraine has considerable land-resource potential. As of
January 1, 2017, the land fund of Ukraine is 60.3 million hectares, which is almost 6%
of the territory of Europe. [1]

Agricultural land in Ukraine accounts for 19 percent of all-European land
including arable land — about 27 percent. The area of agricultural land per person is the
highest among European countries accounting for 0.9 hectares including 0.7 hectares &
of arable land. For comparison, the average performance for European countries is 0.44 &
and 0.25 hectares, respectively.

Agricultural land covers an area of 42.7 million hectares, accounting for 70
percent of the country’s total area including arable land — 32.5 million hectares, or 78.4
percent of all agricultural land. [2]

Figure 1 shows the structure of agricultural lands of Ukraine.
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Fig 1. Structure of agricultural lands of Ukraine
Drawn up by the authors on the basis of [2]
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With regard to the distribution of agricultural land (arable land) according to the
form of ownership, 74.8 percent of land is private, 15.6 percent of it is state-owned and
less than one percent is communal ownership.

The Land Fund of Ukraine has the following features.

1. The area of black earth in Ukraine is 8 percent of the world’s reserves ranging
from 15.6 million to 17.4 million hectares [1].

2. Excessive plowing of land. More than 54 percent of Ukraine’s land fund is
plowed. The plowing of the slopes results in ratio distortion of the ecological balance
of farmland, forests and water bodies. This violates stability of the cultivated land,
which increases the man-made burden on the environment.

3. There is a considerable amount of degraded, low-productive and industrially
contaminated land. The amount of such land is over 1.1 million hectares.

4. Water erosion. 13.3 million hectares were affected by water erosion. Among
the eroded lands, there are 4.5 million hectares with medium and heavily washed away
soils including 68 thousand hectares, which completely lost the humus horizon.

5. Soil erosion. The area of the ravines is 140.4 thousand hectares, and their
number exceeds 500 thousand. The intensity of erosion in the separate ravine and draw
systems exceeds the average values by 10-20 times [1].

It is fair to say that Ukraine’s land resources are over-fragmented because of land
shares distribution and redistribution: 6.9 million citizens own 27 million hectares,
accounting for 46.4 percent of the rural population. Lack of managerial skills and
consistency in small landowners provokes inefficient use of land, further fragmentation
and unjustified change of purpose. Almost 12 percent of the total agricultural land is
not used.

The limited material resources of the land share owners result in the fact that the
latter are forced to lease their land shares. The average monthly rent is 1093 hryvnias
per hectare. In terms of regions, it ranges from 2243 UAH to 533 UAH per hectare.

The main factor determining the price of land and capital expenditures is the
scarcity of land resources. Agricultural land lease payments. Rental payments for
agricultural land in the world are high. For example, in Germany, the Netherlands and
Denmark, it amounts to more than € 200 per hectare of arable land; in the United States,
to $ 350 to $ 400 per hectare; in Canada and France, the rent is determined by the value
of the harvest: 35 to 45 percent.

In Ukraine, the average rent for agricultural land is up to 20 percent of their
normalized value.

According to preliminary estimates, budgets lose more than 1 billion UAH
annually due to low rents.

Regulatory cash estimation of agricultural land affects the amount of rent,
payment for land, determining the amount of state duty on donation, inheritance of
land, losses of agricultural and forestry production. Regulatory cash estimation of land
Is used in developing indicators and mechanisms of economic incentives for rational
use and protection of land. The results of the regulatory cash estimation of land form
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the starting price of the right to lease agricultural land of various forms of ownership.

Land plots as the main land-cadastral units are qualitatively unequal, have
different natural and historical properties and qualities, which are taken into account
when used and they are relevant to different lands. The land cadaster within the land
plot is maintained according to the category of land. In this regard, the land is a major
element of a land cadaster.

The classification of lands is carried out taking into account the main purpose
and systematic use of individual areas of land for specific production purposes. This
means that the temporary use of the hayfield for grazing is the basis for its transfer to
pasture category. In addition to the nature of land use, the classification of land shall
take into account the natural properties that reflect the qualitative status of individual
land plots. Thus, the agriculturally used areas should be understood as land that is
systematically used or usable for specific economic purposes and which differ mm
natural and historical features.

The current classification identifies agricultural land to which the land used§
directly for agricultural production belongs: arable land, perennial crops, hayfields and z'
pastures, and fallow lands.

Now it can be seen that to obtain real data on the results of works on the g
regulatory cash estimation of lands of different categories is important. Due to the need §
to open the agricultural land market, there is an urgent need to establish the real value «
of agricultural land, and especially agriculturally used areas, which substantiates the§
relevance of information support for agricultural land valuation works and neceSS|tates§
the use of new methods and models for this purpose along with the existing ones.

Analysis of recent research and publications. Leading local experts, such as:
Kirichek Yu. A., Lando E. A., Andreeva I. G., [4], Anoprienko T. V., Kucherenko E. 3
I. [5], M. Lihogrud, Yu. Mantsevich, A. Martin [7], Sukhomlin L. [8] and others were
engaged in the estimation of agricultural lands.

Consideration of the issues of multidimensional classification can be found in
the works of O. O. Egorshin, A. M. Zosimov, V. S. Ponomarenko [11], Yarovyi T.,
Strahov E. M. [12], P. M. Grigoruk [13] and others.

Regarding valuation processes from different sides, using world experience,
specialists try to create and implement modern assessment methods and models.

Goals setting. Quality background information is the first important component 3
of a positive solution to any issue or process including a complex multi-factorial
process of estimating Ukraine’s land-resource potential. Thus, high-quality, up-to-date §
and reliable information is a prerequisite for establishing the real and fair value of land. 3

Economic development is based on the optimal use of resources, which allocates g
such basic factors as material and monetary (cost) components. '

In the system of use, the value component reflects the value of the allocated
resource, and thus determines the demand and the mechanism of its implementation. =
The territorial affiliation of soils in Ukraine influences their pricing, and at the same ™
time determines the cost for the potential buyer.

The purpose of this study is following to structure the territories of Ukraine on

HOM

. .uﬁ

mIAoH BHHD UWINU _qumzfmxv ‘uH2

unipdi

0c0c

107


http://efm.vsau.org/

Exonomika, ¢pinancu, menedxcmenm: akmyaivHi numanua Hayku i npakmuxu, 2020, Ne 1

EPM
http://efm.vsau.org/

the basis of relevant cost indicators, which will reveal the territorial difference and
affinity for the normalized value of agricultural land in the context of arable land and
fallow fields, perennial plantings, natural pastures and hayfields. Structural assessment
Is based on methods of one-dimensional and multidimensional analysis of objects when
combined into groups that have uniform classification characteristics.

Presentation of the main material of the research.

Theoretical studies distinguish one-dimensional and multidimensional methods
of classification evaluation. One-dimensional estimation is based on the methodology
of one-dimensional statistical grouping. In this case, the classification groups are
formed on the basis of the results of the breakdown by a one certain factor in the set
range of its values. In the case of evaluation by many factors, the formation of groups
Is carried out by the methods of multidimensional analysis. The basic idea is that the
groups are formed according to several statistical estimates that are quantitative or
qualitative features of the process under study. Within certain groups, all objects are
uniform and unique in value.

One of the approaches to structuring on the basis of multidimensional
classification is cluster analysis, the essence of which is to group objects into uniform
sets based on the selected factor characteristics. In groups, the objects have a relative
degree of similarity in terms of the scattering of the values of the studied factors but
differ from other groups.

The degree of structuring is determined by the number of clusters formed; their
reduction adds to the structural composition, which does not always lead to an exact
presentation of the classification.

The uniqueness of the cluster analysis justifies its use in the development of
managerial decisions, which are formed based on the analysis of the combined
characteristics of economic objects [9].

The methodology of cluster analysis is based on the definition of the following
elements:

- link agglomeration plan (graph of the step-by-step inclusion into cluster
groups) — includes data about the objects that are merged into clusters step-by-step;

- cluster is a group of objects characterized by approximately the same scatter
around the average expected value for all factors in the cluster;

- cluster center are central points for clustering around which the incorporation
Is performed and also equal distances to each element in the cluster are formed,;

- cluster affiliation is the way in which each individual element is included in the
cluster group based on imaginary distances (cluster distance);

- dendrogram is a graph of clusters formed.

The initial stage is the formation of a distance matrix [10]. Clustering is carried
out according to standardized values of input variables, which ensures that they are
compared with the units of measurement and different properties. Standardized
estimates are determined by the formula:
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Yemi =

St (1)
where rgj is the standardized value of the i-th;
rij s the initial value of the i-th metric on the j-th object;

T, isthe average value of the i-th indicator;
Syi Is the standard deviation of the i-th indicator.
The mean-square deviation is calculated by the formula:

n —\2
[me®
; - (2)
The proximity measure is determined by the cluster distance, the most common
form of which is the Euclidean distance. The Euclidean distance between two objects
J and Kk is determined by the formula:

2. W 32

L™ jk _igl(rcmu femki)

where L2 is the distance between j and k objects;

stij IS the standardized value of the j-th object by the i-th index;

I'stik 1S the standardized value of k-th object by i-th index.

Cluster structures are optimized on the basis of the Euclidean distance matrix.
Clustering methods include [12]:

- nearest neighbor analysis that forms clusters according to the smallest distance; §

- complete link method whereby clusters form the closest distance to adjacent§
points; 3

- pair-group method using arithmetic averages takes into account distances &
between clusters by the average of all distances over the objects of two adjacent £,
clusters;

- dispersion methods carry out clustering based on the minimum intra-group
variance.

The performed estimation is based on statistics of indicators of the normative 3
cash estimation of agricultural lands in Ukraine in 2019 and 2017. The use of cluster 3
analysis in combination with econometric methods of estimation allows to form the =
structure of value of agricultural lands by the standard cash value according tos
indicators:

1. x; — arable land, UAH;

2. Xz — perennial crops, UAH;

3. X3 — hayland, UAH;

4. X4 - pastures, UAH.

The study allowed to identify seven major clusters with significant differences
in land value trends.

In 2017 clustering, the following reference data were used to estimate
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agricultural land in Ukraine as of 01.01.2017 (Table 1).
To perform clustering, the Euclidean distance matrix was obtained, the results
of which are given in Table 2 and Table 3.

Table 1
Indicator guide of regulatory cash estimation of agricultural land in

Ukraine as of 01.01.2017, UAH.

E? Region AI;ZIE pT:;f;t?;ils Hayland Pastures
1 | Vinnytsia Region 33073,42 100 903,04 4 964,03 4431,95
2 | Volyn Region 29 940,42 27 792,61 14 220,00 11 414,38
3 | Dnipropetrovsk Region 32 525,99 32517,96 4 541,96 4 613,91
4 | Donetsk Region 34 854,68 69 852,22 5762,35 5 698,55
5 | Zhytomyr Region 20 580,98 94 709,77 10 782,73 8 321,82
~ 6 | Transcarpathian Region 26 377,87 35 619,60 8 704,70 6 359,42
2 7 | Zaporizhia Region 33 838,40 41 221,34 4 839,13 4 402,67
g‘ 8 | Ivano-Frankivsk Region 28 567,62 19 793,75 5031,17 5021,58
g 9 | Kyiv Region 31 970,15 95 962,43 10 805,30 6 757,52
< | 10 [ Kirovograd Region 32 096,51 21 265,29 5390,66 | 461372
§ 11 | Luhansk Region 26 519,14 86 060,15 8 656,70 4 321,64
§ 12 | Lviv Region 26 622,12 19731,41 6 345,32 5 870,50
2. | 13 | Mykolaiv Region 26 360,16 52 928,66 388956 | 3889,56
S 14 | Odesa Region 28 114,23 61 566,59 5894,78 4 076,94
§ 15 | Poltava Region 34 252,51 50 900,21 714628 | 543884
§ 16 | Rivne Region 31 406,00 29 200,00 13 213,00 8 738,00
§ 17 | Sumy Region 29 426,66 33 587,51 8 700,24 5 678,65
S | 18] Ternopil Region 30 039,38 19 435,45 621202 | 802635
S | 19| Kharkiv Region 32 505,53 69 282,54 532644 | 433031
S [ 20| Kherson Region 34 698,86 60 815,31 316547 | 316547
'§ 21 | Khmelnitsky Region 34 495,59 68 899,34 6 263,58 5 467,44
3 22 | Cherkasy Region 39 810,79 61 211,35 10 532,02 4 388,34
S 23 | Chernivtsi Region 33 999,84 79 469,08 6 023,74 4 469,83
§ 24 | Chernihiv Region 24 423,15 23 356,52 10 052,42 7 812,68
§ On average in Ukraine: 30 687,50 52 336,76 7 352,65 5721,25
3 * Source: drawn up by the authors on the basis of [3, 10]
=
% According to the estimation, seven clusters were formed with centers in the
§ following regions: Zhytomyr, Volyn, Rivne, Kyiv, Cherkasy, Ternopil, and Poltava.
< Clusters included the smallest number of territories having similar features.
§ The first cluster included the Zhytomyr region, the second cluster included the
-_§ Volyn region, the third cluster — the Rivne region, the fourth cluster — the Kiev region,
< the fifth cluster — the Cherkasy region, the sixth cluster — the Ternopil region, the 7
§ cluster included: Vinnytsia, Dnipropetrovsk, Donetsk, Transcarpathian, Zaporizhia,
§ Ivano-Frankivsk, Kirovograd, Luhansk, Lviv, Mykolaiv, Odesa, Poltava (cluster
& center), Sumy, Kharkiv, Kherson, Khmelnitsky, Chernivtsi, Chernihiv regions.
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Table 2
Matrix of Euclidean distances by territories: Vinnytsia - Lviv regions
c g = '§> = 'cgn 5
gls|€|&8|2|& B |¢|s5 |8 & s
| € 2% || E |2 % S |&|®
Regor §lc sy e|8 |8 5 2|8 2 ¢
2|2 | 8|2 g|5 |5 |&8|5 |5 g]¢%
A= > 2 o 2 2 =% i X S = |
S g SN S N % g -
a) = 2
Vinnytsia Region 0,00 | 568 | 2,63 | 1,46 | 419 | 3,41 | 2,30 | 3,31 | 2,39 | 3,07 | 2,12 | 3,60
Volyn Region 568 | 0,00 | 4,96 | 466 | 3,98 | 341 | 504 | 466 | 3,81 | 475 | 4,84 | 4,09
Dnipropetrovsk Region 2,63 1496|000 |1,70 |4,75| 2,27 | 0,49 | 1,11 | 3,45 | 0,53 | 2,90 | 1,77
Donetsk Region 1,46 | 4,66 | 1,70 | 0,00 | 4,22 | 2,67 | 1,36 | 2,49 | 2,20 | 2,06 | 2,45 | 2,78
Zhytomyr Region 4191398475 [4,22]0,00| 295 | 480 | 4,36 | 2,89 | 4,80 | 2,68 | 3,80
Transcarpathian Region 341341227 [267[295| 000 | 249 | 1,66 | 2,79 | 2,10 | 221 | 1,05
Zaporizhia Region 2,30 | 5,04 [ 049 | 1,36 | 480 | 2,49 | 0,00 | 1,56 | 3,23 [ 0,90 | 2,80 | 2,15
Ivano-Frankivsk Region 331|466 | 111|249 |436| 1,66 | 1,56 | 0,00 | 3,75 | 0,89 | 2,90 | 0,79
Kyiv Region 2,39 381 (345220289279 | 323375000 |360]203] 358
Kirovograd Region 3,07 | 4,75 053 | 2,06 | 480 | 2,10 | 0,90 | 0,89 | 3,60 [ 0,00 | 3,05 | 1,52
Luhansk Region 212 | 484290 | 245|268 | 221|280 |29 | 203305000/ 279
Lviv Region 3,60 | 4,09 | 1,77 | 2,78 3,80 | 1,05 | 2,15 | 0,79 | 3,58 | 1,52 | 2,79 | 0,00
Mykolaiv Region 2,50 | 550 | 1,75 | 2,45 [ 3,96 | 2,22 | 1,92 | 1,55 | 3,55 | 1,96 | 2,09 | 1,86
Odesa Region 1,96 [ 502 [ 1,64 [ 1,87 [359] 1,80 | 1,64 | 1,71 | 274 | 1,85 | 1,40 | 1,90
Poltava Region 215 (4,231,290 089 | 421 | 2,13 | 1,04 | 1,98 | 2,32 | 1,46 | 2,44 | 2,23
Rivne Region 459 | 150 [ 3,72 [ 351 (3,74 | 2,36 | 3,77 | 3,53 | 2,89 | 3,49 | 3,75 | 3,07
Sumy Region 309 359|172 217 [355| 083 | 1,86 | 1,43 | 2,64 | 1,51 | 2,25 | 1,19
Ternopil Region 375|331 [205|258 401 1,64 | 233 | 1,68 | 3,43 | 1,90 | 344 | 1,41
Kharkiv Region 123 (514144093 | 416|253 | 1,14 | 216 | 251 | 1,85] 1,96 | 2,54
Kherson Region 1,83 | 605|151 165|527 | 3,40 | 1,17 | 2,46 | 3,58 | 1,97 | 2,98 | 3,09
Khmelnitsky Region 1,46 | 4,60 [ 1,65 | 023 [ 4,14 | 254 | 1,31 | 2,42 | 2,09 [ 1,99 | 2,29 | 2,69
Cherkasy Region 2,95 | 4,78 [ 2,94 | 218 | 527 | 3,62 | 256 | 3,70 | 2,64 | 3,00 | 343 | 3,93
Chernivtsi Region 093 514191078422 285 | 152 | 268 | 2,20 | 2,29 | 2,05 | 3,00
Chernihiv Region 442 | 2,74 (3,24 (361 (291 | 1,12 | 3,49 | 2,49 | 339 | 2,99 | 3,11 | 1,73

* Source:drawn up by the authors

The results of the merging of the territories by the agricultural land value factors

are shown in the dendrogram in Figure 1
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Table 3
Matrix of Euclidean distances by territories: Mykolaiv - Chernihiv regions
o

= = c = L2 S S s

2 = 5 c c o k=) o S o L 2

Region S O I = B > c < > 2| 2

s g5 e|z 8|28 £z ¢

8|3 |&|3 5 |E|& 8 2|2z
Vinnytsia Region 2501196 | 215|459 (3,09 3,75|123|183| 1,46 | 295 0,93 | 4,42
Volyn Region 5,50 | 5,02 | 4,23 | 1,50 | 3,59 | 3,31 | 5,14 | 6,05 | 460 | 4,78 | 5,14 | 2,74
Dnipropetrovsk Region 1751164129372 (1,72 205| 1,44 |151| 165|294 |1,91| 3,24
Donetsk Region 2,45|1,87 (089|351 |217|258|093|165| 0,23 | 2,18 | 0,78 | 3,61
Zhytomyr Region 3,96 | 3,59 | 4,21 | 3,74 | 3,55 | 4,01 | 4,16 | 5,27 | 4,14 | 5,27 | 4,22 | 2,91
Transcarpathian Region 2221189 |213|236|083|1,64|253|340| 254 |362|285]| 112
Zaporizhia Region 192 164|104 |3,77]186|233|114|117| 1,31 | 256|152 | 3,49
Ivano-Frankivsk Region 155|171 |198|353|143|168 216|246 | 2,42 | 3,70 | 2,68 | 2,49
Kyiv Region 355|274 232|289 |264|343|251|358| 2,09 |264]220] 3,39
Kirovograd Region 1,96 | 1,85 |1,46 | 349|151 |190 185|197 | 1,99 | 3,00 | 2,29 | 2,99
Luhansk Region 209|140 |244 |3,75(225 (344|196 |298| 2,29 | 3,43 |2,05| 3,11
Lviv Region 1,86 | 1,90 | 2,23 | 3,07 | 1,19 | 1,41 | 2,54 | 3,09 | 2,69 | 3,93 | 3,00 | 1,73
Mykolaiv Region 0,00 | 0,88 2,37 |4,39 (218|281 |1,71|210| 2,38 | 401 | 2,26 | 3,22
Odesa Region 0,88 0,00 |1,76|383|171|268 113|192 | 1,74 | 3,26 | 1,60 | 2,99
Poltava Region 2371176 000|294 |145|212 119|187 | 0,76 | 1,91 | 1,27 | 3,06
Rivne Region 4,39 1383|294 |0,00]|230|250]|391]|4,78| 341 | 344|392 2,09
Sumy Region 2,18 1,71 |145|230|0,00]1,61)|207|286| 202]|289]|236]|1,77
Ternopil Region 281|268 |212|250 (161|000 |282]|339| 257 |376]|312| 191
Kharkiv Region 1,71 11,13 |1,19|391|2,07|282|0,00|115| 0,84 | 255]| 0,59 | 3,61
Kherson Region 210|192 |187|4,78|286 339|115 |000| 1,65 | 2,91 | 1,41 | 4,47
Khmelnitsky Region 2,38 |1,74|0,76 | 341 | 2,02 | 2,57 | 0,84 | 1,65 | 0,00 | 2,06 | 0,68 | 3,50
Cherkasy Region 401|326 |191|344|289|376|255]|291| 2,06 | 0,00 | 222|440
Chernivtsi Region 2,26 | 160 | 1,27 | 392 | 2,36 3,12 /059 | 1,41 | 0,68 | 2,22 | 0,00 | 3,89
Chernihiv Region 3,22 12,99 | 3,06 2,09 |1,77]191|361|447| 350 |4,40] 3,89 | 0,00

* Source:drawn up by the authors
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Fig. 2. Vertical hierarchical dendrogram of Ukraine territories clustering
process according to the indicators of the regulatory cash estimation of
agricultural lands in Ukraine as of 01.01.2017

* Built by the authors
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In 2019 clustering, the following reference data were used to estimate
agricultural land in Ukraine as of 01.01.2020 (Table 4.)
Table 4
Indicator guide of regulatory cash estimation of agricultural land in
Ukraine as of 01.01.2020, UAH.

E? Region Arable land pTaer:f:tri](l)z:s Hayland Pastures
1 | Vinnytsia Region 27 184,00 47 053,16 3 140,38 1 558,08
2 | Volyn Region 21 806,00 4134974 6039,19 | 447947
3 | Dnipropetrovsk Region 30 251,00 55 608,28 7971,74 6 232,31
4| Donetsk Region 31111,00 58 459,98 724703 | 6037,55
5 | Zhytomyr Region 21 411,00 35 646,33 507292 | 408995
6 | Transcarpathian Region 27 268,00 37072,18 652233 | 525851
7 | Zaporizhia Region 24 984,00 4134974 6039,19 | 486899
8 | Ivano-Frankivsk Region 26 087,00 37 072,18 4 831,36 4 479,47 §
9 | Kyiv Region 26 531,00 42 775,60 6280,76 | 447947 |3
10 | Kirovograd Region 31888,00 67 015,10 869644 | 603755 |<
11 | Luhansk Region 27 125,00 47 053,16 821330 | 584279 |3
12 | Lviv Region 21 492,00 27 091,21 579763 | 408995 |o
13 | Mykolaiv Region 27 038,00 47 053,16 821330 | 584279 |3
14 | Odesa Region 31017,00 62 737,54 893801 | 701135 |3
15 | Poltava Region 30 390,00 64 163,40 5556,06 | 428471 |§
16 | Rivne Region 21 938,00 37072,18 507292 | 370043 |3
17 | Sumy Region 26 793,00 49 904,86 652233 | 467423 |3
18 | Ternopil Region 29 035,00 57 034,13 6 280,76 5 648,03 §'
19 | Kharkiv Region 32 237,00 67 015,10 6280,76 | 642707 |3
20 | Kherson Region 24 450,00 37 072,18 5 314,49 428471 |=
21 | Khmelnitsky Region 30 477,00 52 756,57 §763,00 | 525851 |~
22 | Cherkasy Region 33 646,00 74 144,37 8 454,87 5 648,03 §
23 | Chernivtsi Region 33 264,00 62 737,54 5 556,06 5063,75 é:
24 | Chernihiv Region 24 065,00 55 608,28 869644 | 506375 §
On average in Ukraine: 27 184,00 47 053,16 3 140,38 1558,08 |3
* Drawn up by the authors on the basis of [3, 10] S
S
For clustering groups, the Euclidean distance matrix was obtained, the results of =
which are given in Table 5 and Table 6. According to the estimation, 7 clusters were g
formed with centers in the following regions: Vinnytsia, Zhytomyr, Kirovograd, "é
Donetsk, Poltava, Mykolaiv. .
Clusters include the smallest number of territories according to similar features. g

The first cluster include the Vinnytsia region, the second cluster included the following §
regions — Volyn, Zhytomyr, lvano-Frankivsk, Lviv, Rivne, Kherson, the third cluster %
include such regions as Kirovograd, Odesa and Cherkasy, the fourth cluster —L.
Dnipropetrovsk, Donetsk, Donetsk, Kharkiv and Khmelnitsky regions, in the f|fth~
cluster there are Poltava and Chernivtsi regions, in the sixth cluster mcludedg
Transcarpathian, Zaporizhia, Kyiv and Sumy regions, in the seventh cluster, there are ~
Luhansk, Mykolaiv and Chernihiv regions.

nmin
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Table 5
Matrix of Euclidean distances by territories: Vinnytsia - Lviv regions
S c
[y o —

Slel & 8528|588 | x| <
2 2 x k=) 8 <] ~ o © X =
e | 8| d | g ||| |22 2|9
Territories s 3| x| s £ £ g5 28| & |
£ < = [Z] IS < N [S o S >
> = 8_ o E' = E — — S
s | S o S| | 8 S | & X 2

> gl N g 8¢

=) [ =
Vinnytsia Region 0,00 | 3,65 | 5,49 | 5,15 | 3,21 | 4,16 | 3,68 | 3,02 | 3,44 | 5,96 | 5,22 | 3,70
Volyn Region 3,65 10,00 | 3,29 (3,31[0,90|1,70 | 0,92 | 1,46 | 1,28 | 4,15 | 2,46 | 1,25
Dnipropetrovsk Region 5,49 | 3,29 | 0,00 | 0,62 | 4,02 | 2,18 | 2,59 | 3,29 | 2,45 | 1,17 | 1,17 | 4,14
Donetsk Region 5,15 | 3,31 | 0,62 | 0,00 | 3,96 | 2,22 | 2,55 | 3,12 | 2,37 | 1,24 | 1,58 | 4,18
Zhytomyr Region 3,21 10,90 | 4,02 (3,96 | 0,00 | 2,15 | 1,44 | 1,32 | 1,75 | 4,90 | 3,23 | 0,87
Transcarpathian Region 416 1,70 | 2,18 | 2,22 [ 2,15/ 0,00 0,86 | 1,40 | 0,89 | 3,23 | 1,52 | 2,11
Zaporizhia Region 3,68 10,92 |259|255|1,44|0,86 |0,00|1,02| 0,58 3,53 | 1,89 | 1,67
Ivano-Frankivsk Region 3,02 |1,46 3,29 (3,12 [1,32|1,40|1,02|0,00| 1,11 | 4,20 | 2,78 | 1,67
Kyiv Region 3,44 | 1,28 | 2,45 | 2,37 | 1,75 | 0,89 | 0,58 | 1,11 | 0,00 | 3,30 | 1,86 | 1,94
Kirovograd Region 5,96 | 4,15 | 1,17 | 1,24 | 4,90 | 3,23 | 3,53 | 4,20 | 3,30 | 0,00 | 2,12 | 5,08
Luhansk Region 522|246 | 117|158 3,23 |152|1,89 (2,78 | 1,86 | 2,12 | 0,00 | 3,21
Lviv Region 3,70 | 1,25 | 4,14 | 4,18 | 0,87 | 2,11 | 1,67 | 1,67 | 1,94 | 5,08 | 3,21 | 0,00
Mykolaiv Region 522|244 1,18 |1,60|3,22|153|1,89 (2,78 1,86 | 2,14 0,02 | 3,20
Odesa Region 6,57 | 4,30 | 1,15 [ 1,50 | 5,08 | 3,29 | 3,68 | 4,42 | 3,58 | 0,99 | 2,04 | 5,19
Poltava Region 3,41 13,00 |253(203[339]|264]246]258]212]273]285] 3,9
Rivne Region 2,86 | 1,03 | 4,07 [ 3,99 [ 0,40 | 2,24 [ 1,54 | 1,33 | 1,71 | 4,90 | 3,33 | 1,03
Sumy Region 3,67 156 |202[190218[1,19[0,94 (1,60 0,64|277 1,60 2,47
Ternopil Region 440|257 |1,33]0,95 |3,16 | 1,76 | 1,84 | 2,34 | 1,72 | 2,04 | 1,66 | 3,51
Kharkiv Region 5,36 | 3,94 | 1,60 | 1,08 | 4,51 | 3,01 | 3,21 | 3,60 | 3,08 | 1,71 | 2,58 | 4,88
Kherson Region 3,09 10,95 |3,35(3,26 (0,86 |1,43|0,82|0,58| 1,01 | 4,25 | 2,68 | 1,21
Khmelnitsky Region 430|266 |1,24]093(3,23|157|1,85|2,31|1,55]|1,95]|1,52| 3,45
Cherkasy Region 593|462 |1,89 (172533377 |4,01]|457]3,71]085]|2,85] 5,58
Chernivtsi Region 415 3,60 | 2,21 | 1,61 |4,00]2,75|2,87 | 2,96 | 2,55 | 2,40 | 2,87 | 4,41
Chernihiv Region 510 (2,32 [2,03[2,33[3,20(232[2,20]3,17| 2,15 | 2,47 | 1,34 | 3,29

* Source: drawn up by the authors

Thus, in 2017, six clusters were defined by one region, and the rest of Ukraine’s
regions fell into one cluster. This is the evidence of the uniformity of the normalized
value ratio between different agricultural land categories in Ukraine as a whole. In
2019, we have completely different regions grouped in clusters. Thus, the Vinnytsia
region stands apart.

This is due to the fact that Vinnitsa region had the rest of the clusters containing
from three to five regions. There was a change in the ratio of the normalized value of
the selected factors.
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Fig. 3 Vertical hierarchical dendrogram of Ukraine territories clustering process s
according to the indicators of the regulatory cash estimation of agricultural

lands in Ukraine as of 01.01.2020
* Built by the authors

Table 6
Matrix of Euclidean distances by territories: Mykolaiv - Chernihiv regions
s [ — [ g [
i) c S c = o S s | > o 2 i)
12 8| % 8|8l 8 |s3/848 &| &
Territories = | x| £ x| x| = S | 523/ =8 » | B =
s |3 = IS 2|1 8| ¥ |Saleqd g |2 =
2lg| 5|23 5| & “=2€g] s |8| 5
Vinnytsia Region 5,226,557 | 3,41 | 2,86 | 3,67 |4,40| 536 | 3,09 |4,30| 593 |415| 5,10
Volyn Region 2,44 14,30 | 3,00 | 1,03 | 156|257 | 3,94 | 0,95 | 2,66 | 4,62 |3,60| 2,32
Dnipropetrovsk Region 1,18 11,15| 253 | 4,07 |2,02|1,33| 1,60 | 3,35 |1,24| 1,89 |2,21| 2,03
Donetsk Region 160|150 2,03 | 3,99 |190|0,95| 1,08 | 3,26 | 0,93 | 1,72 |1,61| 2,33
Zhytomyr Region 3,22 |5,08| 3,39 | 0,40 |2,18|3,16| 4,51 | 0,86 |3,23| 5,33 |4,00| 3,20
Transcarpathian Region 153|1329| 264 | 224 |(119|1,76| 3,01 | 1,43 |1,57| 3,77 | 2,75 | 2,32
Zaporizhia Region 189|368 246 | 1,54 {0,94]|1,84| 3,21 | 0,82 |185| 401 |287| 2,20
Ivano-Frankivsk Region 2,78|4,42| 258 | 1,33 | 160|234 | 3,60 | 0,58 |2,31| 457 |296| 3,17
Kyiv Region 186|358 2,12 | 1,71 |0,64|1,72| 3,08 | 1,01 |155| 3,71 |2,55| 2,15 Iy
Kirovograd Region 214099 | 2,73 | 490 [2,77|2,04| 1,71 | 425 |195| 0,85 |2,40| 247 &
Luhansk Region 0,02 /2,04| 2,85 | 3,33 |160|1,66| 258 | 2,68 |152| 2,85 [2,87| 134 &
Lviv Region 3,20(5,19| 3,90 | 1,03 |2,47|3,551| 488 | 1,21 |3,45| 558 |4,41| 3,29 &,
Mykolaiv Region 0,002,05| 2,86 | 3,32 |159|1,67| 260 | 2,68 |153| 2,87 [2,89| 132 &
Odesa Region 2,05|0,00| 3,40 | 515 |3,11|2,32| 1,97 | 4,47 |2,34| 1,74 | 2,99 | 2,64
Poltava Region 2,86 (3,40 | 0,00 | 3,25 |1,70|150| 2,08 | 2,76 |154| 2,64 |105| 293 ¥
Rivne Region 3,32|515| 3,25 | 0,00 |2,15|3,19| 454 | 0,87 |3,21| 528 |3,92| 323 ¥
Sumy Region 159|311 1,70 | 2,15 |0,00|1,23| 2,59 | 1,53 | 1,16 | 3,16 | 2,17 | 1,77 &
Ternopil Region 167232 150 | 3,19 [1,23|0,00| 1,38 | 2,49 |0,71| 2,41 |143| 2,20 &
Kharkiv Region 2,60|1,97| 2,08 | 454 |259|1,38| 0,00 | 3,84 |169| 1,80 |1,40| 3,16 &
Kherson Region 2,68 |447| 2,76 | 0,87 |153|2,49| 3,84 | 0,00 |2,47| 466 |326| 2,88 &
Khmelnitsky Region 153]234| 154 | 321 |116/0,71| 1,69 | 2,47 |0,00] 2,31 |140| 2,20 ®
Cherkasy Region 2,87]1,74| 2,64 | 528 [3,16]2,41] 1,80 | 4,66 [2,31] 0,00 [2,28] 3,05 ¥
Chernivtsi Region 2,89[2,99] 1,05 | 392 [2,17]1,43] 1,40 | 3,26 [1,40] 2,28 [0,00] 3,34 &
Chernihiv Region 1321264 293 | 323 [1,77|2,20| 3,16 | 2,88 |2,20| 3,05 |3,34| 0,00 T
* Drawn up by the authors S
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Conclusions. Taking into account the complex land transformations taking place
in the country, its current state of economic development, the question of reliable
estimation of land and resource potential remains relevant. Regulatory cash estimation
of land plays an important role in the functioning and development of local
communities, regions and the country as a whole. The issue of using up-to-date
background information to carry out a regulatory cash estimation of agricultural land
IS quite important. The proposed methodology makes it possible to classify the regions
of Ukraine by the standardized value of agricultural lands, that is, to rank them both in
space and in time in order to establish adequate standards in the system of budget
revenues and to make decisions on the socio-economic development of territories.
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UWHIWIHCQIHIW ‘NIOHDHIP “‘DIIWOHONT]

OCOBJINBOCTI VIIIKAJIEHKO I. M., <
MOAEJIIOBAHHS B Kanouoam eKOHOMIUHUX HAYK, Ooueumg
CLUVIBCBKOI'OCITIOAAP- Kagheopu Komn’rwmepuux HaykK
CBKOMY ma eKOHOMIYHOI KiDepHemuKu, §
BUPOBHMUMIITBI 3 Binnuuvkui nayionanvnuii 3
BPAXYBAHHSAM azpapHuii yHieepcumem §
PU3UKY? (m. Binuuuﬂ)§
x

Hna cyuacnoi exonomiku Yxpainu azcpapHuii cekmop € 6Kpaul 8adCIuGo ﬂaHKO}0.§

3abesneuenns exonomiunoi Oesnexu Kpainmu, 30Kpema ii NPOO0BOIBLYUOI CKAAO0B0I, GUDIUEHHS <,

COYIAnbHUX  NPOOAeM  MOJCIUSI MITbKU NPU  CMBOPEHHI  eEeKMUBHO20  AcpONPOMUCTIOBO2OS
B8UPOOHUYMBA, 30AMHO20 (PYHKYIOHYBAMU 8 YMOBAX PUHKOBUX BIOHOCUH. §

B ymoeax punxoeoi ekonomixu 3Hauno yckiaouunucs npoyecu ynpaeninua AIK, ockinbku 6in S
PO36UBAEMBCA 6 YMOBAX HEGUIHAYEHOCI, W0 NPU3E0OUNb 00 He0OXIOHOCMI 6PaXy6aHHs He MilbKU R
MPAOUYILIHUX — YUHHUKIB  20CNOO0ApCcbKoi  OisibHocmi, a U Npono3uyii ma nonumy HA o
CIIbCbKO20CNO0OAPCHLKY NPOOYKYII0, NO2OOHUX YMO8, AKI 3HAUHOI MIPOIO 3YMOGNI0I0Mb eKOHOMIUHY §
egpexmusHicmsb  acponpomuciogo2o Komnaekcy. OCHOBHOIO CKIAOHICMIO HAYKOBUX OO0CNIONHCEHDb -
cmpykmypho-gyukyionanvroi opeanizayii AIIK, wo mpancgopmyemocs, 11020 nosedinku, ananizy, :
NPOSHO3Y8AHHS PO3GUMKY, NIO20MOBKU CEOEYACHUX YNPABLIHCOKUX PIlUeHb MA OYIHKU iX MONCIUBUX
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