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Application of Cluster Analysis for Identifying Homogenous Zones
of Operation of Agricultural Enterprises

The cluster analysis ofagricultural enterprises is made by region o f Ukraine. The analysis
is made by the agricultural sector and its subsectors: plant-growing and animal husbandry.
Homogenous regional zones characterizing the performance ofagricultural enterprises are
identified. The clustering is made using SPPS software. In theproblems involved in the cluster
analysis Euclidean distance is used. The cluster analysis is usedfor constructinggreen maps
illustrating the impact o fagricultural activities at enterprises on theproduction output o fthe
agricultural sector and its subsectors: plant-growing and animal husbandry.

The constructed dendrogram was usedfor creating two clusters showing low and high
performance o fthe plant-growing sector. Thefirst cluster includes 17 regions of Ukraine
have high performance along with low application ofmineralfertilizers: Vinnytsya region,
Dnipropetrovsk region, Donetsk region, Zhytomyr region, Zaporizhzhya region, Kyiv region,
Kirovohrad region, Luhansk region, Mykolaiv region, Odesa region, Poltava region, Sumy
region, Kharkiv region, Kherson region, Khmelnytsk region, Cherkasy region, andChernihiv
region. The second cluster includes 7 regions with low plant-growing performance along
with intensive application o fmineralfertilizers: Volyn region, Transkarpaty region, Ivano-
Frankivsk region, Lviv region, Rivne region, Ternopil region, Chernivtsi region.

The characteristics ofregional zones by agricultural production output, numbers of
cattle andpoultry, and agricultureperformance give evidence that in view ofthe similarity in
the conditions o ftheir territories, they require similar measures aiming to improve business
environment in the sector and mechanismsfor the development o fagroindustrial complex
in Ukraine.
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Introduction. The development of agricultural sector is subject of importance in the
Action Program ofthe Cabinet of Ministers of Ukraine [1; 2]. The government has elaborated
priority areas of its implementation. The agricultural policy is designed to develop the sector
at regional level; to enhance the socio-economic development in the regions; to delimitate
lands in various forms of ownership, introduce the exclusively auction procedure for leasing
of lands being in public or communal ownership, build the land leasing market (possibility
to sell the rights and their mortgage); to simplify the procedure for registration of leasing
contracts; to introduce the mechanisms for preservation and rehabilitation of land resources
through melioration, re-cultivation, standard setting and standardization in the field of land
protection; to grant the right for land disposal to consolidated territorial communities (or,
otherwise, the obligatory negotiation ofissues pertaining to land use with territorial communi-
ties). The abovementioned is supposed to boost the effectiveness of measures on government
stimulation [1; 2]. This raises the importance of statistical assessment ofthe current business
environment in the regions and regional zoning.

Literature review. The national practice has no established approach to cluster analysis
and statistical assessment of the agricultural output. Scientists have outlined some aspects
of this problem as part of education disciplines or research interests. Methodological,
organizational and practical issues related with constructing the components of agricultural
statistics are contributed by Z. Baranik, S. Herasymenko, A. Holovach, V. Yeleiko, A. Yerina,
H. Kulahina, R. Motoryn, O. Osaulenko, N. Parfentseva and others. It should be noted,
however, that the published works cover only a part of the problems associated with the
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region, Dnipropetrovsk region, Kyiv region, Poltava region, Kharkiv region, and Cherkasy
region (Figure 1, 2).

The second cluster includes 8 regions: Zaporizhzhya region, Kirovohrad region,
Mykolaiv region, Odesa region, Sumy region, Kherson region, Khmelnytsk region, and
Chemihiv region.

The third cluster comprises the largest number of the regions with the lowest agricul-
tural output (Volyn region, Donetsk region, Transkarpaty region, lvano-Frankivsk region,
Luhansk region, Lviv region, Rivne region, Temopil region, and Chernivtsi region). The map
of Ukraine with cluster distribution (Figure 2) is constructed on the basis of the dendrogram
(Figure 1) using the infographic software.

i* MifriTr

Fig. 2. The Map of the Regions’ Distribution by Agricultural Output
Source: constructed by data ofFig. 1m
The map shows that the regions are broken into three clusters (by agriculture perfor-
mance indicators).

The cluster analysis of animal husbandry subsector is made by statistical indicators:
number of cattle, thou, heads; number of pigs, thou, heads; number of poultry, thou, heads.

I

Fig. 3. The Dendrogram of Ukrainian Regions by Number of Cattle and Poultry
Source: constructed by data from [5]
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Fig. 4. The Map of Ukrainian Regions by Number of Cattle and Poultry
Source: constructed by data from Fig. 3 and [5]

The dendrogram (Figure 3) and the map (Figure 4) show two clusters formed by
indicators of numbers of cattle and poultry. The first cluster includes the regions with the
largest numbers of cattle and poultry (Vinnytsya region, Kyiv region, Poltava region, and
Cherkasy region). The other ones are included in the second cluster.

The cluster analysis of the plant-growing subsector is made using the statistical indi-
cators: cultivated areas, thou, ha; available tractors, units; mineral fertilizers applied per
1ha of land; available grain combines, units. However, a problem' with use of data in the
cluster analysis exists, as no aggregate data are available on the plant-growing sector; the
proposed indicators are, therefore, measured by incomparable scales.

Due to the incomparability of measurements units and the resulting impossibility of
presenting the values ofvarious indicators in one scale, the magnitude ofintervals between
the dots reflecting the objects’ parameters in the space will be conditional on a scale, selected
in a heuristic manner. In order to eliminate heterogeneity in measurement units of primary
data, their standardization was made. They were normalized by being related to the values
reflecting their characteristics.

Two clusters showing low and high levels ofthe plant-growing performance are con-
structed by use ofthe dendrogram (Figure 5).

17 Ukrainian regions have high plant-growing performance along with low application
ofmineral fertilizers: Vinnytsya region, Dnipropetrovsk region, Donetsk region, Zhytomyr
region, Zaporizhzhya region, Kyiv region, Kirovohrad region, Luhansk region, Mykolaiv
region, Odesa region, Poltava region, Sumy region, Kharkiv region, Kherson region,
Khmelnytsk region, Cherkasy region, and Chernihiv region.

The second cluster includes 7 regions with low plant-growing performance along
with intensive application of mineral fertilizers: Volyn region, Transkarpaty region, Ivano-
Frankivsk region, Lviv region, Rivne region, Ternopil region, Chemivtsi region.
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Fig. 6. The Map of Ukrainian Regions by Plant-Growing Performance

Source: constructed by data from [6; 7] and Figure 5

The cluster analysis of the agricultural sector is made using the following indicators:
production output, million hryvnya; number of cattle, thou, heads; number of pigs, thou,
heads; number of poultry, thou, heads; cultivated areas, thou, ha; availability of tractors,
units; mineral fertilizers applied per 1ha of land, kg; availability of grain combines, units.

Figure 7 shows homogenous regional zones of Ukraine by agricultural performance,
identified by cluster analysis. The first cluster covers 17 regions where highly performing
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agricultural enterprises are located. The other regional zones are located in less favorable
conditions for operation of the agricultural sector, compared with the first cluster.

The second cluster (Volyn region, Transkarpaty region, Ivano-Frankivsk region, Lviv
region, Rivne region, Temopil region, Chemivtsi region) covers mainly the regions with less
favorable natural and climate conditions for agricultural activities.
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Fig. 7. The Dendrogram of Ukrainian Regions by Agriculture Performance
Source: constructed by data [4-8]

Fig. 8. The Map of Ukrainian Regions by Agriculture Performance
Source: constructed by data [4—8] and Fig. 7
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The characteristics of regional zones by agricultural production output, numbers of
cattle and poultry, and agriculture performance give evidence that in view ofthe similarity in
the conditions of their territories, they require similar measures aiming to improve business
environment in the sector and mechanisms for the development of agroindustrial complex
in Ukraine.

Further studies with use ofcluster analysis should be focused at constructing dendrograms
and maps by category of polluted substances, and by amount ofair pollution from stationary
pollution sources, generated by the operation of agricultural enterprises. An important field
ofregional agricultural policies has to be analysis of ecological effects from the operation
of agricultural enterprises.
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T. B. KOBUTNHCBKA,

KaHAnAaT eKOHOMIYHNX Hayk,

JOKTOpPaHT Kadeapn CTaTUCTUKK,

HauioHanbHa akagemis CTaTUCTUKKA, 06MiKy Ta ayauTy

3acTocyBaHHSA K/1acTepHOro aHasidy Ans BUOKPeMIeHHS
OL4HOPIAHWNX 30H AiSANIbHOCTI CiJIbCbKOrocnofapcbKux nignpuemMcTs

3A4iCHEHO KnacTepHUii aHani3 cinbCbKOrocnofapcbkKux nignpueMcTB 3a perioHamu
Ykpainn. KnacTepHuii aHani3 npoBeAeHO 3a ranyssto CilbCbKOro rocnogapcTaa 3aranom
i 3a iloro nigranyssMu - pOCAMHHULTBOM Ta TBapUHHULTBOM. BMOKpeMNEHO OAHOPIAHI
perioHanbHi 30HU, AIKi XapakTepu3yloTb e(DeKTUBHICTb AiSNbHOCT I CiNbCbKOrocnogapCbKunx
nignpueMcTB. 3 MeTOI PO3NOAINY perioHiB YKpaiHu Ha rpynu BUKOpUCTaHO nporpamy
SPPS . ¥ 3afjayax KnacTepHOro aHanisy BAKOpUCTOBYBanacb eBKNigoBa BifcTaHb. Ha
OCHOBI KnacTepHOro aHanisy nobyfoBaHO 3eeHi KapTw, AKi XxapakTepu3yr Tb BNAUB
CiNbCbKOrocnoAapchbKoi AigNbHOCTI NigNPUEMCTB HA BUPOBHMLTBO NPOAYKLIT CilbCbKOTO
rocnogapcTBsa Ta Moro nigrany3ei-pocAMHHUL TBa Ta TBapuUHHULTBA.

Knwoy4oBi cnoBa: cTaTUCTUYHWIA aHani3, cinbCcbKorocnogapcbki nignpuemcTBea, Kna-
CTEepHUIA aHanis, ranysbpoCIMHHUL TBA, rany3b TBapUHHULTBA, AeHAporpaMa, KapTorpamMa,
O[HOpPIiAHI perioHanbHi 30HM.
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l.
KaHanaaT 3KOHOMUWYECKUX HaYK,

OOKTOpaHT Kadeapbl CTATUCTUKY,
HauuoHanbHas akagemMus CTaTUCTUKK, ydeTa U ayguta

MprMeHeHNe KNacTePHOro aHaamsa ans BblgeneHus
OHOPOAHbIX 30H AeATE/IbHOCTU Ce/IbCKOX03AMCTBEHHbIX NPeANnpPUATUIA

BbINONHEH KNaCTepHbIi aHann3 cenbCKOX03ANCT BEHHbIX NPeAnpUAT Ui No pernoHam
YkpauHbl. KnacTepHblii aHanu3 npoBefieH No 0T pacnu cenbCKoro xo3siicTea B LeNom u
no ero nogoTpacnaMm —pacTEeHNEBOACTBY U >XNBOTHOBOACTBY. BbifeneHbl 0fHOPOAHbLIE
pernoHanbHble 30Hbl, XapakTepusyuwne apeKTUBHOCTb LesTeNbHOCTHU CENbCKOXO-
39MCTBEHHbIX NpeanpuATuid. C Lenblo pacnpefeneHuns permoHoB YKpauHbl No rpynnam
ncrnonb3oBaHa nporpamma SPPS. B 3ajayax KnacTepHOro aHanusa Ucnonb3oBanochb
€BK/NNJ0BO pacCcTOoAHNe. Ha 0CHOBEe KNacTepHOro aHanu3a nocTpoeHbl 3eeHble KapThl,
XapakTepusyluine BANAHNE CENbCKOX03SNCTBEHHOW feaTeNbHOCTHN NpeanpuaTuii Ha
NPOM3BOACTBO NPOAYKLUM CeNbCKOro X038ACTBa 1 ero nofoTpacneil —pacTeHNeBOACT Ba
M >KMBOTHOBOACTBA.

KntoueBble cnoBa: CTaTUCTNYECKUIA aHann3, CenbCKOX03ANCT BEHHbIE NPeANPUATUSA,
KnacTepHbll aHanu3, oTpacib pacTeHNeBOACTBa, 0TPacib XXNBOTHOBOACTBA, AEHAPO-
rpaMmMa, Kaprorpamma, O4HOPOAHbIE PETMOHA/IbHbIE 30HbI.
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