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Abstract. The article is dedicated to economic substantiation of agricultural development with the use of artificial

neural networks. The major goal of this research is to present new models for a regional clusterisation by means of

an analysis of the general and specific natural and relative indicators of crop and animal production in Ukraine. The NXL Clusterizer Toolbox
of MS Excel has been applied to conduct the calculations. The adequacy of the proposed approach has been illustrated by example of 3
clusters created for the households of Ukraine by regions using 8 main agricultural indicators as for 01.01.2015. The received profiles have
defined clusters in order to support the foremost achievements, improve positive results and overcome negative tendencies of the agricultural
production in the national households.
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Bacunbesa H. K.

[OKTOP EKOHOMIYHMX HayK, 3aBigyBay kadenpm iHpopmMauiiHUX CUCTEM i TEXHOSOTIN,

[HINpONeTpOBCbKUA Aep>XaBHUA arpapHO-eKOHOMIYHUI yHiBepcuTeT, [IHinponeTpoBchK, YKpaiHa

KnacTtepHi mogeni po3suTKy arpapHoro Bupo6HuuTBa B rocnogapcreax HaceneHHA

AHoTauifa. CtaTTio NPUCBAYEHO O6rPYHTYBAHHIO EKOHOMIYHOIO PO3BUTKY B CiflbCbKOMY FOCMOAAPCTBI 32 AOMNOMOrO0 LUTYYHUX
HENPOHHMX MepeXX. [onoBHOK MeTo aocniakeHHA 6yna po3pobka moaenen perioHanbHOI KnacTepuaauii 3acobamu aHanisy
3aranbHuX TacneundivyHMxX HaTypanbHUX i BiAHOCHMX NOKA3HWKIB BUPOOHMLUTBA Y POCNIMHHMLTBI Ta TBAPMHHMUTBI. [InA npoBeAeHHA
obumncneHb 3actocoBaHo iHcTpyMeHTapii NXL Clusterizer enektpoHHoi Tabnuui MS Excel. AnekBaTHICTb 3anponoHOBaHOro nia-
x04y MpPOINOCTPOBAHO Ha MpUKaai CTBOPEHHA TPbOX KfacTepiB AnA rocnofapcTB HaceneHHA YkpaiHu. Opepxkani npodini
[O3BONWUAM BU3HAYUTK KnacTepu NiATPUMKU nepefoBux OOCArHEHb, BAOCKOHANIEHHA MO3UTUBHUX pe3ynbTaTiB Ta NogonaHHA
HeraTMBHUX TEHAEHLIN arpapHOro BUpOOHULTBA Y BiTYM3HAHUX FOCNOAAPCTBAX HACENEHHA.

KnioyoBi cnosa: cinbCcbke rocnogapcTso; PO3BUTOK rOCNOAAPCTB HACENEHHA; KnacTepHi Mogeni; WTy4YHa HepOHHA Mepexa;
POCIMHHULITBO | TBAPUHHMLITBO.

Bacunbesa H. K.

LOKTOP 9KOHOMMYECKUX HayK, 3aBeaytoan kadeapo MHPOPMaLMOHHBIX CUCTEM U TEXHOMOTUN,

[HenponeTpOBCKMI rocyaapCTBEHHbI arpapHO-9KOHOMUYECKUI YHUBEPCUTET, [IHenponeTpoBCK, YKpanHa

KnacTtepHble mogenu passuTuA arpapHOro NpouM3BoACTBa B XO3AWCTBaX HaceneHusa

AnHoTaumA. CtatbA NoceALeHa 060CHOBaHNIO 3KOHOMUYECKOIO Pa3BUTUA B CEMTbCKOM XO3AWCTBE C NMOMOLLbIO UCKYCCTBEHHbIX
HEMpPOHHbIX ceTer. OCHOBHOM LEnblo MccnenoBaHuna 6bla pa3paboTka HOBbIX MOAENEN PernoHanbHOM Knactepusaumu
NnocpeacTBOM aHanmsa obwmx 1 cneumdmryecknx HaTypasibHbIX U OTHOCUTESNbHBIX NokKasaTesien Nnpons3BoACTBa B pacTeHue-
BOACTBE U XXMBOTHOBOACTBE. [1NA NpoBeAeHnA pacyeToB ncnosb3osaH MHeTpymeHTapuii NXL Clusterizer anekTpoHHon Tabnuubl
MS Excel. ApekBaTHOCTb NPeasIOKEHHOro NOAX0AA NPOUSIIIOCTPUPOBaHA Ha MPUMEPE CO34aHNA TPEX KNacTepoB ANA XO3ANCTB
HaceneHus YkpauHsbl. [onyyeHHble npodunu no3Bonunv onpeaenuTb Knactepbl NOAAEPKKN NEPefoBbIX AOCTUXKEHUN, YCOBEP-
LUEHCTBOBAHMA MNO3NTMBHbIX PE3YNbTaTOB U NPEOAONEHNA HEraTUBHbIX TEHAEHUUIA arpapHOro NPOM3BOACTBA B OTEYECTBEHHbIX
XO3AWCTBAaxX HaceneHuA.

KntoyeBbie cnoBa: cenbCKoe X03ANCTBO; Pa3BUTUE XO3ANCTB HaceNeHus; KnacTepHbIe MOLENW; UCKYCCTBEHHAA HEMPOHHAA CeTb;
pacTeHNeBOACTBO M XXMBOTHOBOACTBO.

1. Introduction

The cluster development of regions and different branches of
the economy provides a modern mechanism to increase the effec-
tiveness of economic activities. A definition of the business clus-
ter presents it as an agglomeration of enterprises and anchoring
institutions united by the joint goal of competitive benefits in the
common field of production. It results in a positive concentration
and accelerated spread of innovative technologies, an emergence
of the effects of a large-scale production and joint sales, an en-
hancement in marketing, an improvement in management, a re-
duction of the cost of raw materials, a development of human re-
sources by a mutually beneficial exchanges of the relevant profes-
sional knowledge and experience, a synergetic enhancement the
quality of the produced and proposed goods and services, etc.

Agriculture also belongs to the sphere of cluster develop-
ment. Under the influence of the internal and external crisis con-
ditions the agrarian sector of the Ukrainian economy has shown
the most financial stability and saved its own export positions.
Agricultural enterprises and rural households are known to be
agrarian producers in Ukraine. Agricultural enterprises are ca-
pable of developing their own technical and financial bases. To-
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day’s Ukrainian laws provide households with the possibility to
work properly without establishing a legal entity at the land plots
up to 2 ha because this is not considered to be an entrepreneu-
rial activity. Being highly motivated, the households choose a la-
bour intensive agrarian production in conditions of strong natu-
ral and market risks. In such a case the major goal is, in the first
place, to provide demands of the members of households by
means of production, processing and consumption of agricultu-
ral products and, in the second place, to sell their surplus.

At present, Ukrainian households do not attract investors and
are incapable of an independent agricultural production corre-
sponding to the international quality standards. In other words,
maintenance of an effective activity of households is a socially im-
portant task of the national economy, as its ignorance may pose
a threat to Ukraine’s food security. The cluster approach to the
development of households by similar regional agricultural pro-
files gives a relevant solution to this problem. The positive features
of the household clusters are combinations of microeconomic in-
terior improvements of management mechanisms with macroe-
conomic exterior advantages from a balanced saturation of the
territorial agrarian markets. According to their current production
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results, a justification of the household clusters needs an applica-
tion of mathematical simulation methods and informative techno-
logies. It composes the goal and the actual task of the separate
scientific research with the calculated illustrations of the obtained
results for the Ukrainian agrarian sphere.

2. Brief Literature Review

The Cluster Concept started from M. Porter. He defined three
key competitive cluster externalities: an increase in productivity
of the members of an association, innovative modernisation of
their activity and expansion of the market scopes [1-2]. The clus-
ter approach in the agrarian sphere in the Western world sustains
agricultural gross domestic products (GDP) with fluctuations less
than a few per cent per year. According to H. O. Hansen, the
Cluster Concept confirms its practical effectiveness in the lar
gest agricultural and food European clusters of the Netherlands,
Germany, France, Spain, Belgium, Italy, Great Britain and Poland
[3]. Clusters enable scientists to convert short-term cooperative
benefits into long-term competitive advantages that are illustra-
ted by P. W. B. Phillips, J. Karwandy, G. Webb, and C. D. Ryan
for Saskatoon oilseeds cluster (Canada), Connecticut Corn and
Fruit Bioscience Cluster, St. Louis Corn and Soybean BioBel,
San Diego Fruit and Vegetables Cluster (USA) [4]. The cluster
model in China defines the mainstream of its agro-food develop-
ment. In the opinion of M. Yu, J. Calzadilla, J. Lopez and A. Villa,
it involves not only growth of productivity, but also employment of
human resources and modernisation, as well as innovative com-
mercial cooperation [5]. But even being non-optimised in scale
and structure, Chinese clusters in agriculture, farming and hus-
bandry, and food production bring the largest quantities of grain
crops, potatoes, vegetables, fruits and berries, meat and eggs in
the world [6]. The modern methods of spatial dynamics and net-
work analyses are used to get rational characteristics of agricul-
tural and agro-food clusters in the countries with a long history
of the adaptation of clusters. Namely, in France assessing and
balancing geographical and organised proximities calculated by
K. Daniel, N. B. Arfa, F. Fontaine, S. Amisse enhanced the effect
of collaboration in cereals, field crops, market gardening, vege-
tables, meat, milk and dairy products clusters [7]. Polish scien-
tists U. Bronisz and W. J. M. Heijman proposed to measure rival-
ry within regional agricultural clusters by competitive index based
on significant economic and social factors, including investment
attractiveness and export potential [8]. Together with Dutch re-
searcher A. Looijen, W. J. M. Heijman gave a tool for the iden-
tification of cluster specialization in local economies by Types of
Farming and Gross Value Added [9]. The general database for
comparing economies of agglomeration in terms of Star Clusters
Rating has been conducted by the European Cluster Observa-
tory launched and managed by the Stockholm School of Econo-
mics since 2007. Once more, agriculture confirms its status of the
locomotive economic sector in many countries, especially under
crisis conditions in Spain, Greece and Bulgaria [10-12].

Agriculture in Ukraine also needs improving by means of
cluster development [13]. The segments of beef, poultry meat
and milk production have been unprofitable for the past 20 years.
Such a problem cannot be solved separately. The positive close-
ly linked examples are demonstrated by B. Hansen, J. Mousing,
L. V. Sorensen, and L. Langkilde, as well as by A. Franz, I. Deimel,
and A. Spiller for animal husbandry clusters in Denmark and Ger-
many [14-15]. The abovementioned scientists recommend uni-
ting opportunities of global growth with benefits of new and exis-
ting specialised agri-businesses, multi-disciplinary synergy and
collaboration between economics and biology. But the main ele-
ment of success in the cluster development is connected with its
construction on the base of a detailed substantiation.

3. The purpose of this research is to propose mathemati-
cal models of forming clusters in order to support the foremost
achievements, improve positive results and overcome nega-
tive tendencies of agricultural, crop and animal production in
the national households.

4. Results

Agglomerations of households present regional, horizontal
and sectoral clusters in agriculture. An average size of land shares
and rented plots of Ukrainian households equals to 3 ha, though
the part of those over 5 ha is 43% at present. O. M. Karamushka
notes that only 17% of the households have their own machinery
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and equipment. Besides, 93% of the households apply a manual
labour for some operations of land cultivation. The use of fertili-
zers in the households ranges from 58% of chemical to 83% of
organic ones, while around 85% of the households apply pesti-
cides [16]. According to O. V. Honcharenko, Ukrainian households
demonstrate a low level of effective husbandry keeping, including
25% of regional adapted sorts of agricultural crops, 58% of crop
rotation, 49% of veterinary checks, 21% of sanitary control of milk
quality and so on [17]. Nevertheless, the official statistics shows
almost the same average productivity by types of agricultural
holdings in Ukraine. It is explained by the facts that the house-
holds get competitive advantages due to their lower dependency
on the increasing prices of technical resources, fuel and electri-
city in comparison with agricultural enterprises [18].

Even in the current conditions the national households pro-
vide almost 45%, 41% and 55% of the shares of the gross agri-
cultural, crop and animal productions, respectively. They domi-
nate at the markets of potatoes, vegetables, fruits and berries,
and milk products with the corresponding shares over 96%,
86%, 83% and 76%, respectively, and they occupy more than
one third of meat and eggs markets and the fifth part of the
grain production in Ukraine [19]. Though the households can-
not be the key segment of the prominent innovative agriculture
in Ukraine in the long-term, their development according to their
current economic positions is an important short-term strategy
[17]. This can be clarified by the fact that the international prac-
tice has numerous positive examples of successful agricultural
practices at small land areas, e.g. in Japan or the Netherlands.
In the social sphere the households maintain the main employ-
ment on the rural territories. An improvement of ecological as-
pects of the agricultural production in the households will make
it possible to perfect the quality of their products and to use na-
tural resources in a balanced way. In the opinion of O. P. Vely-
chko, the agglomeration process of the households is reflected
in the creation of branch service cooperatives [20-21]. Thus, the
Cluster Concept will give an additional stimulating support for
the agricultural development in Ukraine.

The creation of cluster models of agricultural development
in households is based on the idea of their agglomeration by
similar productivity levels reflecting the key directions of the
regional agricultural specialisations. In such a way, it enables
scientists to allocate the leading, average and failing producers
to clusters with the strong, medium and weak results of agri-
cultural activities. The clusters simulation being complete, the
common management mechanisms focused on the balanced
sustainable increase would be clarified at the micro- and mac-
roeconomic agricultural levels.

Artificial neural networks give a modern mathematical tool
for solving the clusterization problem. The NXL Clusterizer
Toolbox, added to the spreadsheet MS Excel, performs model
calculations at input data, consisting of some economic indica-
tors for a set of items distributed into several clusters. Taking in-
to account the principal differences in the agricultural, crop and
animal production in the Ukrainian households, it would be me-
thodically correct to create 3 separate cluster models in terms
of artificial neural networks, where input data represent shares
and gross domestic regional productions (% or million UAH),
as well as structural parts of products and sales by agricultural
branches in Ukraine (% or thousand tons).

Following the simulation by means of the Toolbox NXL Clusteri-
zer, the constructed artificial neural network attaches every item to
its cluster. The output characteristics of clusters are their weights
as shares (in %) of items belonging to each cluster, as well as the
minimum, maximum, average and weighted average values for all
indicators in all the clusters. According to the official information of
the State Statistics Service of Ukraine, this research considered
data by 24 Ukrainian regions in 2014 [22]. The input items were
distributed into 3 clusters in order to support the foremost achieve-
ments, improve positive results and overcome negative tendencies of
agricultural, crop and animal productions in the national households.

To create the cluster model of the agricultural production’s
development in the households, 8 indicators were chosen, in
particular: 1) the gross agricultural production in the households
(million UAH); 2) their share in the total gross agricultural produc-
tion of Ukraine (%); 3) the gross crop production in the house-



holds (million UAH); 4) their share in the total gross crop produc-
tion of Ukraine (%); 5) the structural part of the crop production in
the agriculture of households (%); 6) the gross animal production
in the households (million UAH); 7) their share in the total gross
animal production of Ukraine (%); 8) the structural part of the ani-
mal production in the agriculture of households (%). Following
the simulation the following clusters and their profiles were de-
fined by means of the constructed artificial neural network.

The first cluster includes Dnipropetrovsk, Donetsk, Kharkiv,
Kherson, Kyiv, Poltava and Vinnytsya regions comprising 7 items
or 29.2% of the total quantity. The first cluster is related to the re-
gions with the most gainful agrarian sector in the households,
according to the average gross agricultural production exceeding
by 26.2%. In a relative dimension, the households give leader-
ship to the agricultural enterprises, losing 14.4% in comparison
with the average indicator within the country. The households
of the first cluster work with a higher productivity in a crop pro-
duction, obtaining by 41.2% more gross products than the natio-
nal average. Yet their average gross animal production is almost
equivalent to the one of the whole country. The positive strategic
facts are the decreasing shares of the total gross crop and ani-
mal production in the households related to the first cluster by
5.8% and 31.8% in favour of the regional agricultural enterprises.
The issue, which needs a foreground solution, is a negative ten-
dency of worsening imbalances between the crop and animal
branches in the households by 37.8% with respect to the gene-
ral agricultural imbalances in Ukraine. It increases the dependen-
cy of the crop producers on natural risks and demands additio-
nal animal products for saturations of the inner regional markets.

The second cluster consists of Chernivtsi, lvano-Frankivsk,
Lviv, Rivne, Volyn, Trans-Carpathian, and Zhytomyr regions,
which is 7 items or 29.2% of the total quantity. Their common
features are the strongest shares of the agricultural, crop and
animal productions in the households exceeding the same na-
tional average indicators by 41.7%, 43.9% and 26.8%, respec-
tively. In terms of the total gross production their achievements
are weaker by 4.5% and equal to 18.3% in the whole agricul-
ture and its crop branch. Yet the gross animal production in the
households of the second cluster is by 20.4% higher than the
national average. One more positive aspect here is the best ba-
lance between the branches of the crop and animal production.
It means that the agricultural development in the households of
the second cluster does not need structural corrections, howe-
ver it should be supported both financially and technically.

The third cluster brings together Cherkasy, Chernihiv, Khmel-
nytskyi, Kirovohrad, Luhansk, Mykolaiv, Odessa, Sumy, Ternopil
and Zaporizhzhya regions, comprising 10 items or 41.6% of the
total quantity. The households allocated to the third cluster are
characterised by the least values of the gross agricultural, crop
and animal production, which is 15.2%, 16.0% and 13.8%, re-
spectively, with regard to the national average. However, their
low shares of the animal and crop production with the deficits of
19.1% and 26.7%, respectively, in comparison with the national
average, mean a positive domination of the advanced agricultural
enterprises. The disproportion between agricultural branches and
the structural part of animal production in the households forming
the third cluster almost amount to the national average. Thus, to
become important producers of the animal branch in the short-
term future, the households of the third cluster are supposed to
modernise and to facilitate technically their animal husbandry.

The key features of the national crop farming are great land
areas in the Ukrainian agriculture, its profitability, as well as large
volumes of production and export. The separate cluster model of
the development of crop production by branches in the house-
holds is based on 12 indicators, in particular: 1-6) the shares of
grain crops, sugar beet, sunflower, potatoes, vegetables, fruits
and berries production in the households (%); 7-12) the volumes
of sales’ of the named crops by the households (thousand tons).
Following the simulation, the next clusters and their profiles were
defined by means of the constructed artificial neural network.

The first cluster includes Chernivtsi, Kherson, Ternopil, Vin-
nytsya, Volyn and Trans-Carpathian regions comprising 6 items
or 25.0% of the total quantity. The core of the agricultural specia-
lisation of the households forming the first cluster is indicated by
the volumes of sales of sugar beet, potatoes, vegetables, fruits
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and berries with the surpluses of 162.6%, 90.4%, 111.8% and
68.9%, respectively, against the similar values within Ukraine.
Besides, the households of the first cluster have the strongest
position by the share of grain production with the average sur-
plus of 59.2% against the same indicator throughout the country.
On the contrary, the volumes of their grain sales indicate the defi-
cit of 57.5%. This implies the necessity of an innovative moderni-
sation of the grain branch in the households of the first cluster.

The second cluster consists of Dnipropetrovsk, Donetsk,
Kharkiv, Kirovohrad, Mykolaiv, Odessa, Poltava, and Zaporizh-
zhya regions, comprising 8 items or 33.3% of the total quantity.
The households of the second cluster are brought together by
the strongest export potential in the branches of the grain crops
and sunflower seeds productions that are justified by their vo-
lumes of sales of the harvest exceeding the corresponding in-
dicators throughout Ukraine by 130.2% and 165.9%, respec-
tively. Nevertheless, these positive facts demand to strengthen
control over ecological aspects of the sunflower seeds produc-
tion in relation to the crop rotation and use of obligatory chemi-
cal fertilizers. The weakest positions of the households related
to the second cluster are their volumes of sales of sugar beet,
potatoes, vegetables, fruits and berries, which generate the
necessity of an essential enhancement of productivity of the
agricultural branches mentioned above.

The third cluster brings together Cherkasy, Chernihiv, lva-
no-Frankivsk, Khmelnytskyi, Kyiv, Luhansk, Lviv, Rivne, Sumy
and Zhytomyr regions, comprising 10 items or 41.7% of the
total quantity. Their households have the average shares of
the grain crops, sugar beet and sunflower production with the
deficits of 37.3%, 15.2% and 75.1%, respectively, in compari-
son with the same indicators throughout Ukraine, whereas the
shares of potatoes, vegetables, fruits and berries production
approximately amount to the national average indicators. The
volumes of the harvest sales (except for potatoes) are also by
69.7%, 41.0%, 84.3%, 50.1% and 16.1% less than the natio-
nal average. These factors clarify the competitive advantages
of the agricultural enterprises in the regions of the third cluster.
Despite these facts, the households are the fundamental parts
in the branches of potato, vegetable, fruits and berries produc-
tion in Ukraine at present and in the short-term future.

The gainful properties of the animal husbandry are the
whole year employment of the producers, their stable incomes
and a smaller dependence on natural risks. The separate clus-
ter model of the development of animal production by branches
in the households applies 10 indicators, in particular: 1-5) the
shares of beef, pork, poultry meat, milk and eggs productions
in the households (%); 6-10) the volumes of sales of the named
animal products by the households (thousand tons, except for
million pieces of eggs). Following the simulation, the following
clusters and their profiles were determined by means of the
constructed artificial neural network.

The first cluster includes Kirovohrad, Lviv, Mykolaiv, Odes-
sa, Rivne, Volyn, Zhytomyr, and Trans-Carpathian regions com-
prising 8 items or 33.3% of the total quantity. The households of
the first cluster dominate by the shares of all considered kinds
of animal productions, which exceed the similar average indica-
tors throughout Ukraine by 16.8%, 35.1%, 49.9%, 14.3% and
56.1%, respectively. These results have a positive correlation
with the prominent volumes of sales of beef, pork and eggs with
the surpluses of 13.3%, 27.0% and 33.8% respectively, if com-
pared with the national average. On the contrary, the volumes
of sales of poultry meat and milk by the households forming the
first cluster have deficits of 7.7% and 13.6%, respectively, with
regard to the national average indicators. It should be noted that
the poultry meat production in Ukraine has been staying unprofi-
table since 2007, whereas milk yield per cow in Ukraine is only
half of the current figures in Canada, Denmark, Sweden and the
USA [6]. Hence, Ukraine’s animal production needs an active
technological improvement in order to increase its effectiveness.

The second cluster consists of Chernivtsi, Dnipropetrovsk,
Ivano-Frankivsk, Kherson, Khmelnytskyi, Luhansk, Ternopil and
Zaporizhzhya regions, which is equal to 8 items or 33.3% of the
total quantity. The key characteristics of the animal production in
the second cluster are a principal domination of the agricultural
enterprises in the poultry meat and eggs production. Namely, their
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shares of beef and milk production have the surpluses of 15.0%
and 10.6%, respectively, against the average indicators through-
out Ukraine, whereas the structural part of the pork production is
almost equivalent to the national average. However, the volumes
of sales of beef amount to the same national average indicator.
Furthermore, the volumes of sales of the listed products are by
6.7% and 21.4% less for pork and milk, respectively, than the na-
tional average. It should be noted that the production of meat and
milk per capita in Ukraine (53 and 253 kg) are significantly lower
than the internationally recommended nutrition norms for these
products (85 and 390 kg respectively) [22]. Consequently, it is ex-
pedient to support and maintain an increase in effectiveness of
the livestock production in the households of the second cluster.
The third cluster brings together Cherkasy, Chernihiv, Do-
netsk, Kharkiv, Kyiv, Poltava, Sumy and Vinnytsya regions,
comprising 8 items or 33.3% of the total quantity. The house-
holds related to this cluster are characterised by the low shares
of beef, pork, poultry meat, milk and eggs production with the
deficits of 31.9%, 31.4%, 8.7%, 24.9% and 17.4%, respectively,
in comparison with the national average indicators. The same
negative results are demonstrated by the volumes of sales of
beef, pork and eggs, which are by 16.5%, 20.3% and 21.6%
less than the national average. The only positive achievements
here are the essential volumes of sales of poultry meat and
milk, which define the foreground direction of the agricultural
development for the households of the third cluster.

5. Conclusions

Summarising the conducted research on cluster models of
the development of agrarian production in the households, it is
possible to conclude the following:

1. The accomplished research confirms that the theory of
artificial neural networks is an effective mathematical appa-
ratus for solving the clusterisation problem accompanied by
NXL Clusterizer Toolbox for finding the whole complex of clus-
ter characteristics. The stated approach enables calculations
of the pointed groups of households with regard to their inno-
vative modernisation in the agrarian sphere.

2. The competitive advantages of the optimal cluster simu-
lation of the general agricultural development in the households
are focused on a regularised shrink of a misbalance between
the crop farming and animal husbandry. The practical benefit
of the improvement of crop production lies in a plan of quality
improvement based on knowledge and experience inside the
created agglomerations of regional households. The key recom-
mendations related to the improvement of animal production
are focused on an increase in productivity and volumes of sales
via a large-scale effect and cost reduction, according to the ave-
rage quantitative indicators of the household clusters.

3. Further applications of clusters should be connected
with cooperation development on the issues of an inventory
management and marketing logistics, collective crediting and
provision of relevant consulting services.
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