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ECONOMIC ANALYSIS OF THE INFLUENCE OF THE STRUCTURE
OF COMMODITY PRODUCERS ON THE EFFICIENCY
OF AGRICULTURE IN TURKESTAN REGION

Abstract

The purpose of research is to determine the impact of various forms of farming on the efficiency of agriculture
in Turkestan region using econometric models, which will make it possible to formulate proposals for improving
agricultural policy in the region. Research hypothesis. It is assumed that the structure of commodity producers has a
significant impact on the efficiency of agriculture in Turkestan region. In particular, larger agrarian enterprises show
high productivity and economic efficiency due to the scale of production and access to better technologies. At the same
time, farmers and smallholders can make important contributions to the diversity of production and sustainability of
the agrarian economy, but their efficiency may be limited by insufficient access to financial and technical resources. In
the course of the study, the authors used methods of literature review of domestic and foreign researchers, statistical
method, economic and mathematical method, modelling, etc. The result of the study is the development of proposals
to optimise the structure of agriculture in the region, including measures to support small and medium-sized farms to
improve their competitiveness, as well as the development of cooperation between producers to improve their access
to resources and technology.

Key words: econometric analysis, structure of commodity producers, cooperation, agro-enterprises, farms,
livestock farming, agriculture.

Introduction

As part of food security and changing economic conditions, attention is paid to improving the
efficiency of agricultural production, where one of the important factors is the structure of commodity
producers. It should be noted that together with large agrarian enterprises, farms and individual
entrepreneurs are actively functioning, which creates a multi-layered agrarian economy in the region.
Econometric analysis allows to identify patterns and determine the quantitative impact of the structure
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of commodity producers on key indicators of agricultural production efficiency, such as yield, cost
of production, level of profitability and use of resources. The study of these indicators using modern
econometric methods helps to better understand the mechanisms that affect the productivity of various
categories of farms, as well as to develop recommendations for optimizing the agricultural structure.

Studying the impact of the structure of producers on the efficiency of agriculture, it is advisable
to refer to the work of researchers J. Allen, P. Lawrence [1], where in their research “Economies of
scale in agricultural production: a comparative study of large-scale and small-scale farming systems”
noted that large agricultural enterprises with access to large investments and financial resources, and
as a result, to the latest technologies, have a great advantage over small enterprises, farms and personal
subsidiary plots. Thus, agricultural enterprises show high productivity and at the same time a low level
of costs in production through economies of scale.

Fuglie K., Williams R. [2] in a study on: “Technological change and agricultural productivity
in developing countries: A Meta-Analysis. World Development” highlighted that large agricultural
enterprises are more resistant to changes in market conditions and can quickly adapt to changes in
agricultural policy and the external environment. Thus, the authors Ostrom E., Hess C. [3] indicate
that despite the lack of economic and financial resources of farms, they are more mobile and flexible
to external factors, and in case of force majeure situations, farms can quickly reorient themselves to
new markets compared to large enterprises.

Researchers such as Mueller C., Wade M. [4] actively discuss the impact of the structure of
commodity producers on agricultural efficiency in their work “Agrarian structures in developing
economies: The role of small-scale farms in agricultural development. Agricultural systems”, where
it is noted that it is necessary to study in detail the structure of multifaceted in agriculture through
economic and mathematical tools. Their econometric analysis showed that a more diverse structure of
producers contributes to improving the overall productivity of the agricultural sector, since small farms
operating in highly specialized markets or producing organic products can fill niches inaccessible to
large enterprises.

The approach of Foster A., Rosenblum T. [5] is important, where the researchers emphasize that
in the region where large agricultural enterprises are located, there is modernization in all areas of the
region, from education to large-scale production, and as a result, infrastructure development. Under
these conditions, farms may face difficulties in competition, which requires special support measures
from the state.

Interest in the influence of the structure of commodity producers on agricultural efficiency was
shown by Hannington G., Brown T. [6] in their research “Cooperatives and smallholder farmers:
enhancing access to markets and resources”. In this work, the researchers noted that through
cooperative models, small farms can access good conditions for obtaining resources and selling their
products. Also in their study, the authors cited cases where the development of cooperation in various
countries led to the full development of agriculture.

Jones D., Miller S. [7] note that cooperatives have more positive aspects than negative ones.
In their opinion, the level of transaction costs is reduced through cooperative associations. For the
development of cooperative structures, support from the state is needed. For example, Dorothe
M., Clement R. [8] in their research “The impact of government support programs on agricultural
productivity and sustainability: Cross-country analysis” shows that subsidies and government rural
development programs can significantly affect productivity gains for both large and small producers
[9]. Thus, having studied the materials of the literary review, we can conclude that the structure of
producers plays a key role in determining the effectiveness of agriculture. Econometric analysis
allows a deeper understanding of the patterns associated with the influence of the structure on the
productivity, profitability and sustainability of the sector [10, 11]. Key findings from the studies show
that large enterprises have benefits through scale and access to resources, while smallholders retain an
important role in sustainable development and food security.

The relevance of increasing the efficiency of agriculture in Turkestan region is becoming
especially important against the background of growing requirements for sustainable development
and food security in Kazakhstan. This region has significant agro-industrial potential, but the structure
of producers in agriculture, characterized by a high proportion of personal subsidiary farms, small
farm and medium-sized agricultural enterprises, has a different impact on economic productivity,
innovative development and sector sustainability in a modern market economy.

103



«Typan» yHUBEpCUTETIHIH XabapIIbIChly FRUIBIMU KypHabl 2024 x. Ne 4(104)

The structure of commodity producers in agriculture plays a decisive role in shaping the efficiency
and competitiveness of the agricultural sector. Small and medium-sized agricultural producers often
face difficulties in accessing innovative technologies, financial resources and markets, which hinders
their growth and reduces opportunities for increasing productivity. Large farms, on the contrary, have
great access to investment and can introduce advanced technologies, but their number remains limited
in Turkestan region. To understand how different types of economic actors affect the overall level of
productivity, an in-depth study of the econometric relationships between the structure of commodity
producers and performance indicators in the region’s agriculture is needed. In this regard, special
attention is paid to policies aimed at supporting a diversified agricultural economy and stimulating
cooperation between producers.

The purpose of research is to conduct an econometric analysis of the impact of the structure of
commodity producers on the efficiency of agriculture in Turkestan region. Based on this methodology,
it is planned to determine what changes in the structure of producers can contribute to improving
economic efficiency indicators, as well as identify factors that create barriers to sustainable growth.

Materials and methods

The methodology for forecasting agricultural development is based on the practice of its wide
application in the field of public and economic management based on economic and mathematical
methods, including trend, correlation-regression, balance and simulation modeling, using modern
approaches to constructing scenarios. The main approaches used in forecasting livestock development
parameters are target, resource, dynamic and factor, the synthesis of which allows taking into account,
on the one hand, the internal resource capabilities of industries to achieve the targets defined in state
program documents, and on the other, external limiting conditions and factors. Two approaches are
currently being applied to assess performance in the livestock industry. One of them: based on methods
of comparative analysis of a comprehensive system of indicators of animal husbandry efficiency,
presented in dynamics, which makes it possible to assess the pace of sectoral development. The second
is based on the formation of indices that determine the position of an individual business entity relative
to others, with the construction of a rating system based on the results of their assessment using a
group of indicators reflecting the conditions for the development of animal husbandry industries and
performance. It makes it possible to quantify the level of efficiency of animal husbandry in each
specific economic entity. Comparison with the reference value allows us to assess the actual state
of affairs in animal husbandry, the failure to achieve which signals the presence of certain problems
(threats) that require adoption appropriate management decisions to increase a system’s efficiency.

The methodological and information base of the study was made up of scientific research by
foreign and domestic authors, data from the Bureau of National Statistics of the Agency for Strategic
Planning and Reforms of Kazakhstan.

During the study, the authors used the methods of literary review of domestic and foreign
researchers, the statistical method, and the economic and mathematical method.

Results and discussion

Agriculture in Turkestan region is one of the main sectors of economy, contributing to both food
security and employment. Rich natural resources, favorable climatic conditions and the availability
of irrigated land create the basis for the cultivation of various crops and the development of livestock.
Cereals, melons, vegetables, fruits, as well as meat and dairy products are actively produced in the
region.

Agriculture of Turkestan region is at the stage of active development and modernization aimed
at increasing the productivity and sustainability of the agricultural sector. State support and the
introduction of innovative solutions to overcome existing challenges are important. State programs to
support agriculture in the Republic of Kazakhstan have a significant positive impact on agri-industrial
complex, contributing to its modernization, sustainable growth and increased competitiveness in
international markets. Region has a high potential for increasing efficiency through the introduction of
innovative agricultural technologies and modernization of farms, which can contribute to sustainable
growth and increase the competitiveness of the agricultural sector in the region.
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The main agricultural indicators of Turkestan region from 2019 to 2023 are shown in table 1.

Table 1 — The main agricultural indicators of Turkestan region for the period 2019-2023

Title 2019 2020 2021 2022 2023 2023 to 2019 growth

rate, %

Gross output of products (services)

of agriculture, forestry and fisheries,

billion tenge 616,8 729,7 936,7 | 932,3 | 9719 157,6

Agricultural products 614,1 726,9 931 926 963,5 156,9

including:

Gross crop production 3422 422.8 567,6 648.,4 637,6 186,3

Gross livestock production 2709 303.,3 362,2 276,2 3252 120,0

Agricultural services 1,0 0,8 1,2 1,4 0,7 70,0

Index of physical volume of gross

agricultural output (services), % 104,9 | 1051 | 101,6 | 100,7 | 101,2 -

Note: Compiled by the authors based on reference [14].

From the data of the table 1, it follows that the gross agricultural output of Turkestan region
increased by 355,1 billion tenge, or an increase — 57,6% for the period 2019-2023. Including, gross
crop production increased — 295,4 billion tenge, livestock — 54,3 billion tenge for the same period.
However, the index of physical volume of gross agricultural output decreased by 3,7% over the period
under review. The reason is the increase in prices for fuel, fertilizers, seeds and other resources, which
influenced the decrease in the overall profitability of agricultural production in Turkestan region.

The structure of producers in agriculture is uneven. Table 2 shows the number of agricultural
formations and their share as a percentage in the development of the agro-industrial complex.

Table 2 — Share of agricultural producers of Kazakhstan, 2023

Name Headcount/% Agriculture output
Total output Production Production
(livestock) (crop)

Total 17917 /100% - - -
Agricultural Enterprises 55/0,3% 29% 36% 18%
Farms 281/1,6% 35% 43% 19%
Households 17 581/98,1 % 39% 23% 66%
Note: Compiled by the authors based on reference [14, 15].

Indicators of table 2 show that the largest share in the production is occupied by the households.
The share of households in the total structure — 98,1% or 17 581 units and produces agricultural
products — 39%, including in the crop industry — 66% and in the livestock industry —23%. The second
place in agricultural production among agricultural groups is occupied by farms. The share of farms —
1,6% in 2023, agricultural products were produced — 35%, including: crop production — 43%, animal
husbandry — 19,0%. The third place is occupied by agricultural enterprises, their share was less than
1%, their total production — 29%. It should be noted that large agricultural enterprises, despite the fact
that they have the opportunity to purchase equipment and machinery, and increase the productivity of
their products compared to farms and households, face debt problems. The level of debt obligations
is influenced by price volatility and instability of agricultural yields due to weather conditions in the
country.

In table 2, the products produced by agricultural groups in the Republic of Kazakhstan for 2023
were studied. For a more detailed analysis, we will study the indicators of gross production produced
by agricultural formations of the Turkestan region over the past five years (table 3).
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Table 3 — The share of products in GDP produced by agricultural formations of the Turkestan region
in 2019-2023, %

Title | 2019 | 2020 | 2021 | 2022 | 2023
Agricultural enterprises
Republic of Kazakhstan 24,6 26,4 25,2 29,3 28,7
Turkestan region 9.9 10,7 9.8 10,3 10,1
Peasant farms and individual entrepreneurs
Republic of Kazakhstan 31,2 32,1 32,2 32,7 33,5
Turkestan region 37,6 39,2 41,7 42,6 434
Households

Republic of Kazakhstan 442 41,5 42,6 38,0 37,8
Turkestan region 52,5 50,1 48.4 47,1 46,5
Note: Compiled by the authors based on reference [13].

The indicators of the table 3 show that the share of agricultural production by agricultural enterprises
of Turkestan region in the GDP structure amounted to 10,1% in 2023. The share of farms —43,4% and
households — 46,5%. It should be noted that there is a slight increase in agricultural production by less
than 1%, and farms showed a significant increase of 5,8% from 2019 to 2023. Also, the largest share
of agricultural production in the GDP structure of Turkestan region is occupied by households, their
share — 46,5%. However, the share of households decreased by 6,0% over the same period.

As emphasized above, households account for the bulk of agricultural output. They usually work
informally as self-employed. This situation results in households being largely outside the scope of
government programs. Because their activities are informal, they are limited in accessing government
support measures that are received mainly by large agricultural producers, and the lack of appropriate
public services means that they have little external incentive to improve their production model or
practices.

Table 4 shows the level of profitability or unprofitability of agricultural production in agricultural
enterprises in the Republic of Kazakhstan and Turkestan region.

Table 4 — Level of profitability (loss-making) of agricultural production in agricultural enterprises for
the period 2019-2023, %

Title 2019 2020 2021 2022 2023
Republic of Kazakhstan 34,2 30,0 37,8 449 249
Turkestan region 15,1 15,4 19,2 18,4 19,3
Note: Compiled by the authors based on reference [14].

It follows from the table 4 that the level of profitability of agricultural production in agricultural
enterprises in Kazakhstan has decreased and has a decline trend or an decrease — 9,3% from 2019
to 2023. The reason for the decline in profitability — instability of prices for agricultural products in
world markets, competition with imported products, as well as between local producers, lack of capital
for modernization and expansion of production and unpredictability of weather conditions, natural
disasters. However, the level of profitability of agricultural production in agricultural enterprises
of Turkestan region increased by 4,2% over the same period. Despite the positive dynamics of
profitability, the Turkestan region has a number of problems for the development of agriculture as a
whole.

The development of agriculture in Turkestan region is faced with a number of problems that
require an integrated approach to solve them. The main problems are:

¢ Turkestan region, like many other regions of Central Asia, is faced with the problem of lack of
water resources for irrigation;

* Improper use of land and lack of compliance with agricultural standards leads to soil degradation,
which reduces their fertility;
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+ low level of technological equipment. For example, many farmers use outdated methods and
equipment, which reduces production efficiency;

¢ lack of qualified personnel. Agriculture often has a shortage of specialists and skilled labor;

¢ Lack of investment and difficulty in accessing credit hinders agricultural development;

Climate change has a negative impact on crop yields and the sustainability of agricultural systems.

Having studied the main problems of agricultural development, we recommend applying the
following solutions: 1. The introduction of modern irrigation technologies, such as drip irrigation
and water management systems, can significantly reduce water consumption and increase yields. 2.
The application of conservation farming techniques such as crop rotation, cover planting and minimal
tillage can improve soil health. 3. The introduction of new technologies and the modernization of
agricultural machinery can significantly increase the efficiency and productivity of agricultural
work. 4. Organizing training programs and courses for farmers and professionals can help increase
knowledge and skills in agriculture. 5. Government support, the creation of favorable conditions for
investors and improved access to financial resources can stimulate the development of agriculture.
6. Developing and implementing climate-resilient plant varieties and agricultural practices will help
reduce the negative impacts of climate change.

The experience of developed countries in the field of agriculture is shown by examples of
successful practices: 1) creation of cooperatives, linking farmers into cooperatives can improve access
to resources and technology, as well as improve competitiveness in the market; 2) development of
agritourism, agritourism can become an additional source of income for rural residents and contribute
to the development of infrastructure.

For the effective development of agriculture in Turkestan region, an integrated approach is needed,
including both state support and active participation of the private sector and local communities.
Innovation, education and sustainable resource management can be key factors in the successful
development of the region.

The need for this study is due to the importance of identifying factors affecting the efficiency
of agricultural production in Turkestan region, where the agricultural sector is the main source of
employment and income for a significant part of the population. The current structure of commodity
producers in the region, including large agricultural holdings, farms and personal subsidiary plots,
significantly affects productivity, innovative activity and agricultural sustainability. However, the
influence of various types of economic entities on the effectiveness of the agricultural sector remains
poorly understood and requires systematic analysis.

Econometric analysis that quantifies the relationship between the structure of commodity producers
and agricultural performance indicators can help identify optimal ways to increase productivity and
sustainable sector growth. This study is also important for identifying factors that limit the ability of
small and medium-sized producers to access resources and innovation, which can be useful in shaping
government policies to support and develop the agricultural sector in the region. The results of the
analysis will provide scientifically based recommendations for the transformation of the structure
of producers aimed at increasing the economic efficiency and competitiveness of agriculture in the
Turkestan region.

Effective livestock production in the context of ensuring national food security in the context of
imbalances in available resources and needs, as well as increased influence of external factors, involves
the use of forecasting tools for industry development parameters. The considered methodological
aspects of forecasting livestock industries in modern conditions indicate the presence of a variety
of scientific approaches to the formation of forecast parameters for the development of the industry.
Modern forecasting methods make it possible to take into account the influence of determining factors
of the internal environment (in terms of the types of available resources) and external restrictions (for
example, internal and external demand for products), to determine a number of tasks and directions
for increasing the efficiency of animal husbandry and the competitiveness of industry products. In this
connection, research is relevant aimed at building models that reflect the most important structural
characteristics of enterprises and industries [12]. Within the framework of this study, a methodology
for analyzing the impact of the structure of commodity producers on the efficiency of agriculture in the
region was built, which is a set of sequence of econometric models logically built to achieve the task.
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The results of the application of the principal scheme of the methodology for analyzing the
impact of the structure of commodity producers on the efficiency of agriculture in the Turkestan
region will provide a deep understanding of the relationship between the type of economic entities
and the economic productivity of the agricultural sector of the region. Figure 1 shows a diagram of the
methodology for analyzing the impact of the structure of producers on the efficiency of agriculture in
Turkestan region.

Assessment of the impact of the structure of commeodity
producers on the development of agriculture

-

Calculation of forecast indicators of agricultural sphere
functioning in Turkestan region

.-'--H-F'—P--- ---\----\---"-.
a Ta
Block 1
Modeling the growth rate of Modeling of agricultural performance
agriculiural products for all indicators by organizational and legal
categories of farms forms

h

Modeling of the production of the mam types
of livestock products (meat, milk)

A

Figure 1 — Schematic diagram of the methodology for analyzing the impact of the structure
of commodity producers on the efficiency of agriculture in Turkestan region

Note: Compiled by the authors based on reference [14, 16].

It follows from Figure 1 that structurally the method consists of 2 blocks. The first block is
modeling of indicators reflecting the efficiency of agriculture in all categories of farms in the region:
a) model of agricultural production growth rate depending on growth rates of crop and livestock
production; b) model of the growth rate of crop production depending on the growth rate of grain,
potato and vegetable yields; ¢) model of the growth rate of livestock production depending on the
growth rate of the average annual milk yield in agricultural enterprises (per cow) and the volume of
livestock and poultry meat production. The second block is modeling of indicators characterizing the
efficiency of the agricultural sphere in the context of agricultural enterprises: models of milk and meat
production, etc.

It should be noted that the study of a set of indicators for assessing structural shifts (based on
economic and mathematical models) makes it possible to determine the degree of change in advantages
or threats in agricultural structures of the economy. The results of such an assessment can be used to
optimize the agrarian structure in order to create new competitive advantages for agricultural products,
agricultural producers, and rural areas.

Implementation of the first block of the methodology (using the example of agricultural enterprises
of Turkestan region of the Republic of Kazakhstan in the period 2013-2023) [13], made it possible
to build 3 models of dependence of the growth rate of agricultural products, including livestock,
on the indicators of technological efficiency of industries (the average annual milk yield per cow
in agricultural organizations and the volume of livestock and poultry meat produced per slaughter
weight — for the livestock industry). Table 5 shows the growth rate model of livestock production in
the study region.
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Table 5 — Model of growth rate of livestock production in Turkestan region

Y =-43,895+0,0592x, +0,41x, - 6,7x, —0,226x, — 0,743x, — 0,18,
where Y - livestock production growth rate (% y-o-y);

X, - average annual milk yield per dairy cow in agricultural
enterprises (per cow), kg;
X, - average annual yield of eggs per laying hen, pieces;

X, - average annual wool cut per sheep, kg;
X, - average weight of one cattle head, kg;
X5 - average live weight of one head of sheep and goats, kg;

X - volume of livestock and poultry meat production,
thousand tons.

Model Correlation | Coefficient of Average
coefficient | determination | approximation
error,%
Model 1: 0,879 0,775 23,68

Note: Compiled by the authors based on reference [15, 16].

It follows from table 5 that the correlation coefficient of the growth rate of livestock production —
0,879, the coefficient of determination — 0,775, and as a result, the average approximation error —

23,68% [14].

The implementation of the second block of the methodology for analyzing the impact of the
structure of commodity producers on the efficiency of agriculture in Turkestan region is aimed at
solving the problem of taking into account both the sectoral features inherent in agricultural production
and the type of organizational and legal form of management [15]. As part of the testing of the
proposed methodology, we have built econometric models in which the most correlating factors in
animal husbandry are connected — the volume of production of a certain type of animal products and
the number of livestock. Table 6 shows the production model of the main types of livestock products.

Table 6 — Production models of the main types of livestock products

Y =255,98-0,009x
rae Y - eggs, million pieces;

X - laying hens, thousand heads;

Model Correlation Coefficient of Average
coefficient determination | approximation
error,%
Model 2: 0,98 0,91 1,43
Y =438,29+0,46x
where Y - amount of milk produced per year, thousand tons;
X - average annual number of dairy herd cows, thousand
heads;
Model 3: 0,87 0,78 5,76
Y =361,005+ 2,098x
rae Y - number of cattle, thousand heads;
X - number of calves, thousand heads;
Model 4: 0,71 0,51 14,87
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Continuation of table 6

Model 5: 0,97 0,94 2,76
Y =15,95+2,7x

rae Y - number of horses, thousand heads;
X - number of foals, thousand heads;

Model 6: 0,96 0,93 2,02
Y =403,07 +3,575x

rae Y - number of sheep and goats, thousand heads;

X - number of lambs and kids, thousand heads

Note: Compiled by the authors based on reference [14, 16].

It follows from table 6 that the obtained models reflect the dependence of the volume of
production on the volume of resources put into production for agricultural enterprises of Turkestan
region characteristic of the time interval under consideration. The array of initial information is built
on the basis of data from annual reports of selected sets of agricultural enterprises of Turkestan region.
Correlation coefficients R of the obtained models are contained in the interval correlation coefficients —
[0,6 and 0,9], which indicates a strong relationship between the selected features.

Thus, the found correlation relationships quite accurately reflect real data, i.e. their further use
in the method of analyzing the influence of the structure of commodity producers on the efficiency
of agriculture will allow to obtain an adequate reflection of the process of production and economic
activity of most farms belonging to the agricultural sector of Turkestan region. This will allow not
only to give an objective assessment of the state of the economy at the time of the study, but also to
analyze the ways of its possible development, assuming the adoption of some new structural strategy
or adjustment of the old one.

The model of profitability of agricultural production for enterprises in the region should be built
in the form of a multiplicative model of the form [16]:

BzaO-K”‘-L”Z-Sa3 (1)
where B - level of profitability of livestock production, %;
K - investments in fixed assets of agriculture, mln tenge;

[ - average annual number of employees, person;

S - arable land area, ha.

Using the MS Excel analysis package, we obtain estimates of unknown parameters for the model
of the form. The calculation results are summarized in table 7.

Table 7 — Summary of the multiplier model of the level of profitability of livestock production in
agricultural enterprises of Turkestan region

Model Correlation Coefficient of Average approximation
coefficient determination error,%
Model 7: 0,9 0,87 8,48

B — 0 000017 . K0,009 . L0,398 ) S2,49
Note: Compiled by the authors based on reference [15, 16].

It follows from the table 7 that the developed multiplier model of the profitability level of livestock
production in the region has a correlation coefficient — 0,9, a determination coefficient — 0,87 and an
average approximation error — 8,48%.

Thus, firstly, we have formed a set of models that adequately reflect the significant resulting
indicators of agricultural enterprises of Turkestan region, and, therefore, suitable for forecasting and
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assessing the development of the agrarian structure depending on the variation of the input parameters
of the constructed models. Secondly, the proposed methodology for analyzing the impact of the
structure of commodity producers on the efficiency of agriculture in the region makes it possible to
assess their potential and real opportunities in the context of solving the problem of increasing the
efficiency of the regional agricultural sector, and, therefore, can be used as one of the tools for forming
goals, objectives and priority areas of agricultural structural policy at the meso level [17, 18].

During the study, commodity producers were divided into large agricultural holdings, farms and
personal subsidiary plots, which revealed the unique characteristics and influence of each group on
key performance indicators. The application of econometric models yielded the following results:
1) large agricultural holdings showed high productivity and profitability indicators, due to access to
modern technologies, investments and opportunities for diversification. Their presence contributes to
the modernization of the sector, but their influence is limited due to a small share in the overall structure
of producers; 2) medium-scale farms have growth potential but face challenges in accessing credit
resources and innovative technologies, which constrains their contribution to the overall economic
outcome. Econometric analysis revealed a positive relationship between increased access to subsidies
and productivity growth in this group; 3) personal subsidiary farms remain a significant source of
production and employment, but their low productivity and limited resources reduce the overall level
of agricultural efficiency. Supporting cooperation and optimizing resource availability can increase
their contribution to the economy [19].

In addition, the analysis showed that support structures and forms of government support, such as
subsidies and loans, have a significant impact on improving productivity in small and medium-sized
farms [20]. Based on the data obtained, recommendations have been developed to change the structure
of support for producers, which will increase the sustainability and competitiveness of agriculture in
Turkestan region.

Conclusion

An econometric analysis of the impact of the structure of commodity producers on the efficiency
of agriculture in Turkestan region showed that the nature and scale of economic entities have a
significant impact on productivity, innovative development and sustainability of the agricultural sector.
The study revealed that each group of producers - large agricultural holdings, medium-sized farms and
personal subsidiary plots — has its own characteristics and limiting factors that affect the economic
indicators of the region in different ways. Agricultural holdings, thanks to access to investment and
modern technologies, demonstrate high productivity and sustainable growth. However, their share
in the structure of producers remains relatively low, which limits their overall contribution to the
development of the sector. Medium-scale farms, despite their potential for growth, face challenges
in accessing finance and technology, limiting their competitiveness and hindering development.
Personal subsidiary plots, which make up a significant part of the region’s agricultural producers, are
characterized by low productivity and limited opportunities for modernization, which requires active
assistance and support from the state.

The main conclusions of the study indicate the need for an integrated approach to the transformation
of the structure of producers in order to increase the efficiency of agriculture in Turkestan region.
One key recommendation is to expand support measures for farms and personal subsidiary farms,
including improved access to subsidies, credit and training in innovative practices. These measures
can strengthen the position of small and medium-sized producers and increase their contribution to the
sustainable development of agriculture in the region. The introduction of cooperation programs and
the promotion of the integration of small farms can also significantly increase their economic effect
and reduce the burden on the financial system of the region.

Thus, the results of this study emphasize the importance of a diversified approach to agricultural
development, which takes into account the characteristics and needs of each type of commodity
producer. Econometric analysis confirmed that a change in the structure of producers towards a more
balanced distribution between large, medium and small producers will contribute to an increase in the
overall productivity and stability of the agricultural sector of Turkestan region.
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Angarmna

B¥n 3epTTey/IiH MaKcaThl — OHIPJEri arpapiiblk CascarThl JKaKcapTy OOMBIHIIIA YCHIHBICTAP/bI TY)KbIPbIMIAyFa
MYMKIHIIK OepeTiH 9KOHOMETPHKATTBIK MOJICTIBACPAl TMaiifiaaHa OTBIPBIN, TypKiCTaH OOJBICHIHBIH —AybLI
HIAPYallbUTBIFBIHBIH THIMILTITIHE [IAPYaIIbUIBIKTBIH OPTYPIIl HBICAHIAPBIHBIH OCCPIH aHBIKTAY. 3ePTTEY THII0TE3aChI.
Tayap ennipyurinepain KypbuibiMbl TypKiCTaH OOJBICHIHBIH aybll IapyallbUIbIFBIHBIH THIMIUIITIHE alTapIbIKTai
acep eTemi mem OommkaHyma. ATam alTKaHZA, ipi arpapiblK KOCIMOPBIHAAP OHMIIPIC ayKBIMBI MEH JKETUIIIpiIATeH
TEXHOJIOTHSIIApFa KOJI JKeTIMAUTIKTIH apKachlHIa >KOFaphl OHIMIUTIK ITeH SKOHOMHKAJIBIK THIMIUTIKTI KOpCeTeni.
ConbIMeH Katap, pepMmepiep MEH IIaFbIH [apyaIIbUIBIKTap OHI{ipiCTiH apTypniniriHe YKOHE arpapIiblK SKOHOMUKAHBIH
TYPAKTBUTBIFBIHA MAHBI3/IBI YJIEC KOCA aNalbl, 61pa1< OJIAPBIH THIMILTITI KapXKBUTBIK J)KOHE TEXHUKAIIBIK pecypcrapra
JKETKIUTIKCI3 KOJI JKETIMIUTIKIICH meKTenyl MYMKIH. 3epTTey OapbIChIHA aBTOPJIAP OTAHJBIK JKOHE IICTEIIIK 3epT-
TEYIIUICPIIH 9AcOU MOy OMiCTEPiH, CTATHCTUKAIBIK OJIICT, SKOHOMHUKAIIBIK-MAaTEeMATHKAJIBIK OIIiCTi, MOICIBICY/I1
JKOHE T.0. KOIIAH/BL. 3epTTeyIiH HOTIKEC] MAFBIH )KOHE OPTa [MIapyaIIbUTBIKTaP Ikl Oap IbIH OoceKere KabimeTTiLTiriH
apTTRIPY YILIIH KOJJay MIapaliapblH KOca allFaH/ia, OHIPAIH aybUl MIapyallbUIbIFbl KYPbUIBIMBIH OHTANIAHIBIPY
JKOHIHAET1 YCHIHBICTAP/IBI 93ipiey, COHIai-aK Tayap eHIIpyIIiJiep apachIHAAFbl PECypcTap MEH TEXHOJOTHsIapra
KOJDKETIMIUTITIH )KaKCcapTy YIIIiH KOOTIEPALUIHBI JaAMBITY OOJIBIT TaObUIAIBI.

Tipek ce3nep: PKOHOMETPHKAJIBIK TaJIAAY, Tayap OHIIPYIIUIEPAiH KYPbUIBIMBI, KOOIEpalus, arpoeHepKacim,
(hepmepITiK mapyanIbUIBIKTAp, Maj MIAPyaIbIbFbL, aybll IIapyalIbUTBIFbL.
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3TOO «Ka3zaxckuii Hay4HO-HCCIIEI0BATEIbCKUN
HUHCTHUTYT TPyZAa»,

r. AnMmartel, Kazaxcran

3KOHOMETPUYECKUI AHAJIN3 BIIMAHUS CTPYKTYPBI
TOBAPOITPOMU3BOJAUTEJIEN HA DOPPEKTUBHOCTD
CEJIbCKOI'O XO3AUCTBA TYPKECTAHCKOU OBJIACTH

AHHOTAIUA
Ienp TaHHOTO UCCIICMOBAHUSI — ONPEICIUTh BIMSHUC Pa3IMYHBIX (HOPM XO3HCTBOBaHUs Ha 3(P(HEKTUBHOCTH
CeJIBCKOTO X03stiicTBa TypKecTaHCKOH 001acTH, UCIONB3Ysl SKOHOMETPUICCKIE MOJICIH, YTO IMO3BOJIUT C(HOPMYITHU-
pOBaTh MPEATIOKEHHUS [0 YAYUIICHUIO arpapHOii MOJUTUKU B peruoHe. ['unoresa uccnenosanus. [Ipeanonaraercs,
YTO CTPYKTYpPa TOBAPOTIPOU3BOIUTEIICH OKa3bIBACT 3HAYMTEIILHOE BIHsHIE HA 3(DPEKTUBHOCTD CEIHCKOTO XO3SHCTBA
TypkecraHckoii obiact. B uacTHOCTH, O0Jiee KPYIHbIC arpapHble MPEANPHUITHS JEMOHCTPUPYIOT BHICOKYIO MPOU3-
BOJIUTEIBHOCTh U SKOHOMUYECKYI0 3((EKTHBHOCTH Oaromapsi Macuiradbam IpoOU3BOCTBA U TOCTYILY K Ooiee coBep-
IICHHBIM TEXHOJIOTHSIM. B TO e Bpems (hepMepCKUe U MEJIKHE XO3sHCTBA MOTYT BHOCUTH BaKHBIN BKJIAJ] B Pa3HO-
00pa3ue IPOHU3BOICTBA U YCTOHYUBOCTh arpapHOil SKOHOMHKH, OJHAKO MX 3()()EKTHBHOCTH MOXKET OBITH OTpaHHYCHA
HEI0CTATOYHBIM JOCTYIIOM K (PMHAHCOBBIM U TEXHUYECKUM pecypcam. B Xojie ucciieoBaHus aBTOPbI HCIIOIb30BAIN
METO/IbI JINTEPATYPHOrO 0003PEHUSI OTEUSCTBEHHBIX M 3apYOCKHBIX HCCIIE0BaTeeH, CTATUCTHYSCKUI METO/I, KO-
HOMHKO-MaTeMaTH4ECKUI METO/], MOJICTIMPOBAHUE U Jp. Pe3ysIbTaToM MCCIeIOBaHUS SIBISIETCS pa3paboTKa Mpesio-
JKEHHUH 110 ONITUMHU3ALNU CTPYKTYPBI CEJILCKOTO XO03sHCcTBa peruoHa, BKIIro4asd MEPbl NOAACPKKN MCJIKUX U CPECIAHUX
XO3SUCTB TSI TOBBINICHUS UX KOHKYPEHTOCIIOCOOHOCTH, a TAK)KE PAa3BUTHC KOOIIEPALUU MEKIY TOBAPOIPOU3BOIHU-

TEJISIMA IS YITYUIICHUS UX TOCTYTIA K pecypcaM U TEXHOJIOTUSIM.

KoroueBble cjioBa: SKOHOMETPHUUYECKHI aHAIN3, CTPYKTYypa TOBAPOIIPOU3BOMUTEIICH, KOOIEpaIHs, arpoIpes-
npuATHA, pepMepcKre X035 CTBa, )KUBOTHOBOZCTBO, CEJILCKOE XO3SHCTBO.
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