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Abstract. The need to develop horizontal type cooperation as the basis of integration ties between
enterprises of related sectors of AIC of Kazakhstan has been justified. The establishing of medium
and large commodity productions and cooperative entities plays an important role. In establishing
cooperatives based on the unification of small peasant farms of population, it is important to
determine the optimal production structure which ensures the effective use of the resource
potential and achievement of maximum profitability level. The article shows the ways of addressing
this problem based on the use of economic-mathematical model. An important issue is the
unification of small commodity producers and large processing enterprises into cooperatives.
Correspondingly, the issues of regulation of interaction ensuring equal and mutually beneficial
partnership, compliance with obligations in supply of raw materials and implementation of
payments have been considered. Other issues related to the organizational and economic
prerequisites for the development of cooperation in agricultural sector of the republic have also
been revealed. The article contains the research results on grant financing for 2015-2017 in the
budget program 217 "Scientific Development", sub-program 102 "Grant funding for research" on
the project topic: No. 5467 / GF4, registration number No. 0115RK01913.

AHHOoTaumsa. O60cHOBaHa HEO6XOAUMOCTb Pa3BUTUA KOOMepaLuu ropM3oHTanbHOro TUna Kak oc-
HOBbl MHTErpauMOHHbLIX CBA3eN Mexay npeanpusatTusMm cmexHbix oTpacnen AlK KasaxcrtaHa.
BaxHasa ponb oTBeAeHa cO34aHUIO CPeAHUX U KPYNHbIX TOBapHbIX NPOM3BOACTB U KoonepaTuB-
HbIX (hopM x035IMCTBOBaHUSA. B co3zaaHuMm koonepaTMBOB Ha OCHOBe OObeAMHEeHUs MeNnKUX Kpe-
CTbSIHCKMX XO3SINCTB HaceneHuUs BaXHO onpeferieHne onTMmarnbHOW CTPYKTypbl NPOM3BOACTBA,
obecneunBatowen achheKTMBHOE UCMNOMb30BaHME PEeCypCHOro noteHuuana u AOCTUXKEeHUe Mak-
CUMMarnbHOro ypoBHsi AOX0AHOCTU. B cTtaTbe noka3aHbl cnoco6bl peleHns 3TOW 3afa4vM Ha OCHOBe
MCNOoNb30BaHUA 3KOHOMMKO-MaTemaTMyeckon mopenu. BaxHasa npobnema - o6beanHeHue men-
KMX TOBaponpou3BoauTenen u KpynHbix nepepadarbiBaloWwmx npeanpuaTMin B koonepaTtusbl. Co-
OTBETCTBEHHO PacCMOTpPeHbl BOMPOChLI perynupoBaHUsA B3aMMOOTHOLUeHWMW, oGecneuyuBawLme
paBHoOMpaBHOEe U B3aMMOBLIrOAHOE NapTHEPCTBO, cobniogeHne ob6sA3aTenbCTB B NOCTaBKaX Cbl-
pbA 1 ocyLlecTBNEHUN pacyeToB. PackpbiTbl U Apyrne BONpoChbl OpPraHn3auMoOHHbIX U IKOHOMMU-
YecKuX NMpeanocbIIOK ANs pa3BUTUA Koomnepauuu B arpapHom cektope pecnybnuku. B cTtatbe
onyb6nukoBaHbl pe3ynbTaTbl MCCIeA0BaHUNA NO rPaHTOBOMY (huHaHcMpoBaHuto Ha 2015-2017 rr. B
pamkax GromxeTHON nporpammbl 217 «Pa3Butue Hayku», nognporpamme 102 «paHTOoBOE (hpUHAH-
cuMpoBaHMe Hay4HbIX uccrnepoBaHuiny no Teme npoekrta: Ne5467/T®4, pernctpaumoHHbIi Homep Ne
0115RK01913.

AnpaTtna. KasakctaHHbiH AGK apanac cananapblHblH, MeKemenepi apacblHAafbl MHTErpaumusnbIk
GannaHbIC HerisiHae KenaeHeH TUNTI KoonepauusaHbl AaMbITy KaXeTTiri HerizgenreH. BacTtbl pen
opTa XoHe ipi Tayap eHAipyLwinepiH xxoHe KoonepaTUBTI Herizgeri wapyalbinbIK XYprisyai Kypyfa
G6epinreH. TypfblHAApAbIH YycakK Liapya wwapyawbiibIKTapbiH GipikTipy apKbinbl KoonepaTuBTep
KypyAa pecypcTbik aneyeTTi TMiMAai nanpanaHyAbl XoHe KipiCTiH eH XXofapbl AeHreviHe XxeTtypgi
KamTamacbI3 eTeTiH eHAipicTiH yTbiMAbl KYPbINbIMbIH aHbIKTay MaHbI3abl. Makanaga ocbl mace-
NeHi 3KOHOMMKarbIK-MaTeMaTMKanbIK MogenbAai nanaanaHy apKbinbl WeLwy aficTepi KepceTinreH.
MaHbI3abl Macene — ycak Tayap eHAipylwinepai xoHe ipi Kalnta eHaey MeKkemenepiH koonepa-
TuBTepre Kocy. CoHpam-aK, TeH KyKbifibl )XoHe e3apa nanaanbl apinTecTiKTi KaMTaMacbi3 eTeTiH
KapbIM-KaTbIHac mMacenenepi, WKUKi3aTTbl XeTKi3y XXaHe ecenTepai Xyprisyaeri MiHgeTTepai cakray
Macernenepi KapacTbipbiiFaH. PecnybnukaHblH arpapnbik CEKTOpPbIHAAFbI KOONEepauusHbl AaMbITy
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Agriculture is an important branch of Ka-
zakhstan's economy. Its gross domestic product
(GDP) constitutes 5% and presents the largest
sector of the economy. The industry employs
24% of the country's labor resources and has rich
land resources. The total area of the territory of
Kazakhstan is 2742902 km?, the most of them
belongs to the category of agricultural land,
constituting mainly by pastures. Arable lands
occupy only 9% of the total land area.

Agricultural production in the country is
growing, thus trade is expanding. The total volume
of trade in agricultural food products has grown
significantly since the early 2000s, primarily due to
increased grain exports, increased income and
demand for imported food products.

In recent years, the import volume of
agricultural products in the country exceeds
exports ones and the country became a net
importer of agricultural products since 2009.

To decrease the country's dependence on
food imports and food security became the
strategic objectives of economic policy. In this
regard, significant attention is paid on the creation
of medium and large commodity productions
including the development of cooperatives [1].

As it is well known, after the economic
transformations, the structure of agriculture has
been changed, there were formed three
categories of agricultural producers: agricultural
enterprises, represented mainly by large farms;
peasant farms, as a rule, small and medium-sized
private enterprises; households occupying small-
scale plots used by families for subsistence
farming, which radically changed the distribution
of the shares of large and small farms in total
production, making peasant and households the
leading producers of agricultural products in
Kazakhstan Republic [2].

The total area of agricultural land in the use
of small producers increased from 364,000
hectares in 1991 up to 50.1 million hectares in
2016. In this period there was a significant shift in
livestock. The majority of the livestock belongs to
households. Currently, the small

agricultural producers provide the main share of
agricultural production. They produce 76% of the
gross agricultural output in Kazakhstan Republic
where 66% of crop production and 89% of
livestock ones. This situation is holding up the
rapid development of the industry and large-scale
innovations implementation.

It is necessary to unite small commodity
producers and create cooperatives to suc-
cessfully fulfill the tasks set in the economic
policy, to ensure food security and to increase the
export potential of the industry and other
important problems. There are favorable
conditions for their development in the republic.

The results of the research showed that the
main part of agricultural production accounts for
peasant and households: meat - 83%, ve-
getables - 93%, potatoes - 95%, cotton - 97%,
wool - 95% and oilseeds - 51%.

In the republic there are favorable conditions
for their development. The results of the research
showed that the main part of agricultural
production accounts for peasant and households:

In the republic there are favorable con-
ditions for their development. The results of the
research showed that the main part of agri-
cultural production accounts for peasant and
households: meat - 83%, vegetables - 93%, po-
tatoes - 95%, cotton - 97%, wool - 95% and
oilseeds - 51%.

The radical changes are needed to create an
economic environment that stimulates the
development of agricultural cooperatives for
accelerating the cooperation of small commodity
producers. Thus, the tax system is represented
as important tool. On the one hand, the taxes
should equalize the starting conditions of market
entities located on lands of different natural
fertility and location, secondly, they should
stimulate market structures to effectively use land
resources, and thirdly, they must corres-pond to
the conditions for the formation of a
macroeconomic environment favorable for the
innovative development of entrepreneurship in
the rural areas [3].
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Subsidies and long-term concessional loans
for strengthening the material and technical base
provided to cooperatives are another, not less
important instrument for stimulating the
development of cooperation.

The existing structure of market actors in rural
areas, the predominance of the share of small farms
and the households implies the need of organization
of production cooperatives related to horizontal
type. Small farms should be grouped together for
collective agriculture [see 3].

Productive cooperative is a voluntary
association of citizens on the basis of
membership for joint entrepreneurial activity,
based on their personal labor participation and
joint of property contributions by its members.
The founders of the productive cooperative
combine the functions of the manufacturer, the
owner and the manager in the role of one person,
being attractive for agricultural producers and
more suits their nature.

This cooperatives feature makes them very
attractive and promotes their wide use in
agriculture. Such combination in the name of one
organizational legal form is more useful for
certain production volumes, since in large-scale
industries, it becomes necessary to separate
these functions because their further com-
bination becomes inefficient.

Thus, cooperatives are necessary to organize
in optimal sizes. At such sizes it is rationally to join
the functions of the owner, producer and manager
in one. Each founder of a cooperative, regardless of
its share in the property of the enterprise, has only
one vote. The main issues of the life of the
cooperative are decided at the general meeting of
its members by a majority votes. This feature of the
cooperative suits more to the mentality of rural
areas.

Along with this, there are moments which
reduce the attractiveness of cooperatives for
agricultural producers. The founders have
invested a lot of money on the creation of
cooperatives are in the same position as other
members whose contribution is less, that
stimulates an increase in investment and savings.
Therefore it is necessary to provide measures for
their elimination.

The order of income distribution should be
determined by the founders of the cooperative,
which does not infringe their interests, on the
contrary, provides them with confidence in the
profitability of membership in the cooperative.
The degree of benefit depends on the size of the
cooperative, so there will be need to justify its
best size. This should take into account what the
production will be organized on an industrial basis
with the use of innovative technologies.

The task of optimizing the parameters of the
cooperative is to determine, with the available
resources and production means, the volumes of
production, the number of animals

for growing, the area of crops, taking into account
the need for fodder for the full provision of
animals, the need for fixed assets, how much to
additionally lease land and attract hired labor,
how much and what products will be produced in
physical and value terms, the size of production
costs, that is, to determine the production
parameters of the cooperative, where his will get
the greatest income.

This is a general statement of the problem.
It is suitable for any cooperative, but in each
specific case, the possibilities and adaptations for
certain conditions must be specified. This
formulation reflects the conceptual approach to
the problem of optimizing production parameters
and serves as a starting point for the
development of specific tasks.

The formulation of the problem and the
economic-mathematical model for optimizing the
structure of production cooperatives are specific.
The economic essence of the optimization problem
is to compile an alternative list of required methods
and volume of production of crops and livestock,
and then from these indicators to identify the best
ones what would be used for defining the terms and
restrictions of production, meeting the needs of the
market focused on these products and would
provide the greatest economic efficiency with the
available limited resources as land areas and the
possibility of their transformation, labor, fixed assets
and other material and financial resources.

In such a qualitative formulation, this
problem is an optimization problem, which in
mathematical form can be formulated as a linear
programming problem with the help of the
corresponding economic-mathematical model.

In accordance with the above economic
formulation, it is advisable to use three indicators
as an objective function:

- the amount of production costs in crop
production and livestock;

- the amount of profit received as a
difference in the amount of commodity output and
the amount of production costs in crop and
livestock productions;

- the amount of gross income received as a
difference in the amount of gross output in
monetary terms and the amount of production
costs in crop production and livestock.

Therefore, as a criterion of optimality of
plans, it should be used the following:

¢ a minimum of production costs performing
the most important technological conditions and
restrictions on the use of limited production
resources and on obtaining the volumes of the
most important types of marketable products;

¢ a maximum amount of profit on the
cooperative with the same economic and
technological limitations;
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4 a maximum gross income in monetary
terms under the same restrictions as in the
previous criterion.

In this linear programming model one should
choose one of the listed criteria and the
corresponding objective function and clearly
define a constraint system in the form of a system
of linear inequalities and equations.

The aim of the solution of the problem is to
choose from all possible plans, the best one that
suits the chosen criterion. Because of the
complexity of solving real economic problems, it
is not correct to select only the one criterion of
optimality. It is expedient to solve this problem
separately with each of the three criteria of
optimality and choose the most acceptable
option.

Structural economic-mathematical model of
optimization of the structure of production in a
cooperative, based on the conditions of the tasks,
has the following form.

Notation:

j - variable index;

i - restriction index;

Xj - variable indicating the size of the j-th
industry or purchases of the j-th type of feed,;

Xi - variable indicating the total amount of
the i-th value of the indicator;

aij — the cost of a unit of i-th type of resource
based on the accepted unit of measurement for j-
th industry, j-th type of feed purchased;

vij - output of nutrients of the i-th types in
terms of the accepted unit of measurement of the
industry or the j-th purchased feed;

pij - demand of j-th species of livestock in
nutrition elements of the i-th types;

gij — the minimum requirement of the j-th
types the i-th group feed;

dij - output of commodity output of the i-th
types in terms of the accepted unit of
measurement of the j-th industry;

¢j - cost of commodity output per unit of
measurement;

wij - coefficient of proportionality;

Bi - the amount of resources of i-th types;

Qi - guaranteed volume of production of
commaodity products of i-th types;

N - set, that includes the numbers of
variables by types of industries;

N' — subset, which includes variables by
type of crop;

N" — subset that includes variables for the
types of livestock industries;

N™ — subset that includes variables for the
types of purchased feed;

M1 - set, that includes restrictions on the
use of production resources;

M2 — set that includes restrictions on the
total amount of production of nutrients;

M3 — set that includes restrictions on the
balances of individual groups of feed;

M4 — set that includes restrictions on the
ratio of individual groups of feed;

M5 — set that includes the numbers of
restrictions on the structure of crops;

M6 — set that includes the numbers of
restrictions on the guaranteed production of
commercial products;

M7 - number is limited by sum of materially
monetary costs;

M8 - number limited in sum of marketable
products.

The aim of the task is to detfine the
production structure of the cooperative, that
would ensure the maximum profit:

Z=xi — xi, (i?M8, i?M7); Q)

by performing the restrictions:
on production resources

Zaij~Xj£Bi,(j?N,i?M1); )
on ensuring livestock with nutrients

2ovii - Xii = 2 - X, (2N N" 2N 12 M 2); (3)

on ensuring the livestock in separate
groups of food:

ZV H 1 m "y
i -XijZZQij-Xj,(J?N,N JINNI?M3) (4
on the ratio of individual groups of food:
>

V M 1 m ; (111
Z ij-XijZZWij-Vij'Xj,(J?N,N JIN™1Ms ); 5)
<
on the structure of agricultural crops:

a -X . .
25 7 <BiL (2N i7ML); (o)
>
X =xW
2 Xij, (J?N'), (i1?7Ms),  (7)
<
on guaranteed products:

i -xj <Qi, (j?N,N"i?Mg); (g)
on the sum of production costs:
a -X . .
i =X, (J?N,i?M7); (9
on the sum of commercial produc

Dcij xj=xi, (i?N,N"i?Ms); (10)

To form a mathematical model, it is
necessary to determine the list of initial
parameters or variables, and then determine the
system of constraints and the objective function.

To determine the list of variables for crops
and livestock should be allocated to the acreage
of forage crops by types of their use to feed
animals.

X1 - area of winter wheat, ha;

X2 - area of spring barley for grain, ha;

X3 - area of spring barley forage, ha;

X7 - area of potatoes on tubers, ha;

X9 - area of vegetables, ha;
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X10 - area of corn for silage, ha;

X11 - area of annual grass for green fodder, ha;

X12 - area of perennial grasses for hay, ha;

X13 - area of natural pastures, ha;

X14 - a livestock of cows, the head;

X15 - a livestock of young cattle, the head;

X16 - the number of horses, the head;

X17 - production costs, total,
thousand tenge KZT.

X18 - the cost of commodity output,
total thousand tenge KZT.

The model must reflect the following
main groups of constraints.

1. The use of agricultural land: arable
land, hayfields, pastures.

2. Use of labor resources.

3. Conditions for ensuring guaranteed
volumes of production of marketable crop
and livestock products aimed for sale [4].

The experience of developed countries
presents that in agriculture and the socio-
economic development of the agro-industrial
complex is successfully achieved in cooperation
with other structures that have significant
productive potential, financial resources and
opportunities to attract loans. They are usually
large processing enterprises [5].

Currently, their capacities are used only by
25-30% due to lack of raw materials — milk,
vegetables, production of which is greatly
reduced due to lack of funds of agricultural
enterprises. Processing enterprises can parti-
cipate in the investment to create and expand its
own resource base. Investments may invest in
productive cooperatives, which are experiencing
financial difficulties. The processing enterprises
make long-term contracts with suppliers as
suppliers of raw materials, which specify the da-
tes of supply and machinery quantities, equip-
ment, seeds, fertilizers, plant protection pro-
ducts, the conditions for reimbursement of their
costs, organize the maintenance and training of
specialists, and control in accordance with
technology production and use of machinery.

The following preferential terms should be
provided to return the investments: payment of
equipment during two years after its purchase,
payment for the supply of seeds, fuel, fertilizers
and herbicides after receive of the products in the
purchase.

Agricultural cooperative for investments in
production are estimated by the supply of raw
materials. They have a reasonable plan of
income and credit calculations [6].

In the organization of the development of
agricultural production, it can be used U.S.
experience in organizational and legal forms of
contractual relations that have arisen as a result
of development of the integration process. Parties
in the integration contract, as a rule, act as a
customer trading or processing company and as
performer — agricultural producer.

The subject of integration of contracts is the
growing by contractor of crops or livestock
products by a specific customer’s technology by
the contactor from materials (seeds, young
animals) provided by the customer. Feature of
this contract type is that the right of ownership on
growing of farmer's agricultural products belongs
to the customer.

The content of integration contracts depends
on a number of factors: firstly, from the industry
sector grown under contract production;
secondly, the type of cultivated products; third,
from the subsequent target use products. All the
conditions of integration contracts can be
grouped into three main groups: conditions
governing the allocation of rights and
responsibilities between the customer and the
contractor; the conditions governing the
distribution of rights and obligations between the
customer and the contractor; the conditions
determining the method and procedure of
calculation and payment of remuneration
(compensation) to the contractor for the work
performed; the conditions encompassing
responsibility for the nonperformance or improper
performance of obligations.

As example, can be provided the conditions
of contracts concluded for the production of
broilers, turkeys and pork. As a customer
according to the contract acts the company that
usually owns the plant for the production of feed,
slaughter and processing enterprises. The
executor acts as the farmer who owns certain
land and manufacturing facilities, by breeding of
animals. The duties of the customer are the
supply of young animals for breeding; providing
them with feed and medicines; payment of
veterinary services; transportation of feed and
animals to the farm and from the farm. Duties of
the executor are the breeding of animals to a
certain contract weight by using particular
technology contract; repair and maintenance of
production facilities; provision of electricity and
water; cleaning the place; if its required the use
of hired labor. Such expenditures as the fuel and
lubricants costs and bedding can belong both to
the farmer and the company, and can be
distributed between the two sides. As mentioned
above, the owner of the product is the company,
so she decides on the volume of production and
turnover of the herd in each specific sector where
he makes the contracts. The company typically
enters into contracts with several farmers at the
same time.

Particular interest in the contract represents
the scheme of calculations, which is a
mechanism for stimulating the production of high-
quality products. Possible schemes of calculation
remuneration for work performed for the
contractor as two partial compensation or a fixed
quality standard. If there are two partial
compensations in the contract, then its size is

194 00000000000000000000000000000000000000000000000000000000000000000000000000
IIpo6JieMbl arpopbiHKa, OKTAOPS - Aekadpb / 2017 1.



CioBo MOJIOABIM YY€HBIM
0000000000000 0000000000000000000000000000009090%0%0%9%9

determined depending on two factors: the base
fixed rate for the unit of livestock produced in live
weight (the same for all farmers with whom the
company has contracted) and the variable
allowance, which depends on the quality of
performance contract by each farmer. Varying the
allowance is determined by comparing the quality
of execution of each farmer contract with an
average contract in the group of farmers that is
concluded with integration. The quality of the
performance of the contract is determined by the
number of feeds used to produce a certain
amount of live weight of meat. Usually, another
measure is used to measure contract
performance (agreed costs). It differs from the
first besides the feed cost for the calculation takes
into account other types of costs, such as
purchase costs of young animals, medicines,
etc., which are added to the cost of feed, and then
divided by the total weight produced meat. If the
feed conversion rate is below the average, the
farmer receives a positive variable allowance in
addition to the basic fixed rate. If the rate of feed
conversion is above average (contract
performance compared to other farmers), the
farmer will be fined. In the process of calculating
the average performance of a contract for a group
of farmers, data are taken into consideration for
farmers, in which the production and delivery of
meat to the company took place at the same time.

If the contract as a settlement scheme provides
a fixed quality standard, the compensation is
determined in the following. As in the above
scheme, the amount of compensation is determined
in the following. As in the above scheme, the
amount of compensation is determined depending
on two indicators - a basic fixed payment and a
variable surcharge. The quality of contract
performance by the farmer in this case is compared
not with the actual average for the group of farmers
as in the previous case, but with the indicators of
technological standards.

The use of a scheme in a contract depends
on the industry, the size of the company and its
position on the market. The contract that draws
up such a complex property relationship is always
written in with detailed regulation of each element
of the relationship between the parties. The type
of contract considered is not directly stipulated by
US contract law, but it does not contradict their
current legislation. An integration contract is a
kind of a mixed contract, the terms of which do
not contradict the general spirit of the law. The
terms of integration contracts are formed by the
requirements of the market economy and the
peculiarities of the functioning of the agribusiness
system. Parties without state intervention
formulate the terms of contracts in such a way
that they most accurately reflect the property
relations that arise between them and contribute
to the equal distribution of rights and

obligations and the fair determination of
remuneration, the size of which is formed under
the influence of supply and demand in the market
of the relevant works and services [7].

Rural residents of the country have
traditionally been engaged in household.
Therefore, in order to solve the food problem, it is
expedient to use the opportunities of small
producers to increase the production of
agricultural products most fully.

Experience shows that if small-scale farms
do not cooperate with each other or with
agricultural enterprises, they cannot transform
into commodity farms, moreover, to develop
innovative technology.

Small-scale production in agriculture
requires  special flexibility in  economic
development. For its successful development it is
necessary to solve a large range of issues related
to the consideration of all factors of production:
social, economic, natural and technical. The
solution of these issues is possible through
cooperation. According to A.V Chayanova's
definition, the cooperative is primarily a union of
farms and the farms that are part of such an
alliance are not destroyed from this, but still
remain small. The most promising is the
dissemination of such forms of cooperatives,
under which the peasant farms and personal
farm, on the basis of the agreement transmit the
livestock of young animals for further cultivation
and fattening. The cooperative is transferred to
small farms for the joint maintenance of livestock
with the allocation of natural forage lands.

Delivery of livestock to the place of fattening,
the delivery of the breeded livestock to the final
destinations is carried out by the cooperative. From
the proceeds for the grown and fattened, the family
reimburses the cost of the cooperative, the cost of
the spent fodder. The income of the family is the
remaining sources.

The agreement provides that the purchase of
feed accounted for in the price of acquisitions,
including the cost of shipping. In conditions of limited
land, material resources and the small size of farms
and personal farms their successful functioning
involves the establishment of cooperative relations
with agricultural enterprises. Such relationships are
an important instrument to enable small agricultural
producers to market relations and creation of a
competitive private sector agricultural economy.

By itself, the cooperation will not solve all the
economic problems in agriculture. However,
world practice presents, it can become an
important lever to develop the market relations, to
promote the release agro-industrial sector from
the crisis and stabilize agricultural production due
to the concentration of financial and material
resources.
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