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Abstract. Agriculture plays a key role in the economy of Kazakhstan,
ensuring food security. Under conditions of climate change and economic
instability, subsidies remain the main instrument of state support. However, the
effectiveness of such a measure requires deep analysis.

The article is devoted to the analysis of the impact of state subsidies on the
volume of agricultural production in Kazakhstan for the period 2017-2024
within the framework of inclusive development. The problem of the research
is to identify the effectiveness of subsidies to the agro-industrial complex
(AIC) in the context of changing economic and climatic factors. The relevance
of such research is due to the importance of state support for increasing the
sustainability and competitiveness of the agricultural sector in the country.

The research results have shown that the subsidies exert a significant
influence on agricultural production and underline the need for strengthening
subsidies, improving the availability of credit, and implementing modern
technologies in agriculture. It is recommended to develop strategies aimed at
increasing labor productivity and profitability of the agricultural sector, as well
as the effectiveness of monitoring of government support programs.

Keywords: agro-industrial complex, agriculture, subsidy, state support,
efficiency, gross agricultural output, profitability, inclusive development.

Introduction

The development of an inclusive economy is one of the innovative management methods and
a prerequisite for further modernization of agriculture. Inclusiveness allows for the inclusion

of agricultural

producers of different categories (small agricultural producers, farmers) in

the chain of added value of products, which helps to gain access to larger markets through
cooperation, contract production, and other mechanisms. Involvement in this process of
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vulnerable segments of the population (women and youth), who often face inequality in the
distribution of resources and income, the introduction of an inclusive agricultural development
model will contribute to the creation of equal opportunities for equitable growth and increased
well-being, expanded access to markets, technology, and finance.

The development of the agro-industrial complex (AIC) faces anumber of challenges, including
climate change, economic instability, low labor efficiency, and insufficient levels of technical
modernization. Therefore, the state subsidies remain the main tool for supporting the industry,
aimed at production stimulation and competitiveness increase in agriculture.

The effectiveness of agricultural subsidies within the framework of inclusive development
lies in ensuring not only higher productivity and yields but also equal access to resources for
all categories of producers - from large agribusinesses to small farms and family households.
Subsidies are most effective when they reduce social inequality, promote rural development,
create jobs, and involve women and youth in agribusiness, thus becoming a tool for sustainable
and fair growth in the agricultural sector.

The urgency of the research is based on the need for a thorough analysis of the effectiveness of
subsidies, since insufficiently developed mechanisms for the distribution of financial resources
can lead to the irrational use of assets and undermine the sustainability of the agricultural sector.
Within the framework of inclusive development, this problem becomes even more critical, as
unequal access to subsidies may widen the gap between large agribusinesses and small farms,
limiting opportunities for women, youth, and rural households. Under conditions of growing
demand for food products and significant global climate change, solving this issue is of strategic
importance for ensuring sustainable and inclusive growth of Kazakhstan’s economy.

The purpose of this article is to conduct a comprehensive assessment of the economic
effectiveness of existing agricultural subsidy mechanisms, with a particular focus on their role
in promoting inclusive development. The study aims to determine how current approaches to
subsidy distribution affect the sustainability of the agricultural sector, the reduction of inequality
between different groups of producers, and the overall potential for sustainable and inclusive
growth of Kazakhstan’s economy.

To achieve this goal, the following tasks have been set:

- to analyze the gross agricultural outputin dynamic and the subsidies amount in Kazakhstan;

- to identify the main factors influencing the efficiency of agricultural production.

- identify relationships between subsidies and associated indicators such as investment,
productivity, employment, and efficiency;

- to provide a regression model for quantitative assessment of subsidies impact on the
volume of agricultural production.

The degree of scientific development of the issue. The matter of state support for the agro-
industrial complex and the impact of subsidies on its development are extensively covered by
the world and domestic literature. However, the majority of the research focuses on separate
aspects of the subsidies, while a comprehensive approach considering dynamics on key
indicators remains insufficiently developed. This article focuses on system analysis, which
allows us to assess not only the direct influence of subsidies, but also their relationship with
other economic and social factors.

The theoretical significance of the research involves expanding knowledge about the impact of
state support on the efficiency of agriculture, as well as developing methodological approaches
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to analyze the agricultural sector in a dynamic context. The practical significance consists of providing
recommendations for optimizing state policy aimed at the sustainable development of AIC.

Analysis of the used materials reveals that subsidies have a significant positive impact on the
production capacity, but their effectiveness is limited by a number of factors, including the low
level of technical equipment and the availability of financial credits. The use of correlation and
regression analysis have proved the feasibility of this methodological approach in assessing the
subsidies impact on agricultural efficiency. The obtained results have allowed us to identify key
areas for further improvement of the state support mechanisms.

This research is made not only to confirm the importance of subsidies as a state policy
instrument, but also underlines the need to integrate it into the labor efficiency improvement
programmes, infrastructure modernization, as well as financial inclusion.

Literature review

Agriculture, as the basis of food security and sustainable development of the country, attracts
the particular attention of researchers. The state support issues for the agro-industrial complex
(AIC) are considered from various points of view in the world practice: such as economic, social,
and environmental aspects. The literature review gives prominence to the main ideas and trends
that form the theoretical basis for studying the impact of subsidies on agricultural efficiency.

International approaches to agricultural subsidies. The scientific works of foreign
researchers, such as Garcia M., Brook A., Brown L., and Smith ]. [1, 2, 3], emphasize the role of
subsidies in stimulating the growth of agricultural production and ensuring food security. It is
emphasized that the effectiveness of the subsidies depends on funds allocation structure and
their targeted use. The researches show that subsidies aimed at equipment modernization and
implementation of innovative technologies, as well as supporting small farmers who more often
face restrictions on access to credits and resources, provide higher efficiency.

Kazakhstan research in AIC. A group of researchers (works by Yesimov A, Kairat Zh,,
Seidakhmetov, K., Aitzhanova, L. [4, 5]) of domestic literature emphasized the specifics of
Kazakhstan agriculture, including dependence on climatic conditions, low labor productivity
and insufficient technical equipment. The main research trends are related to the impact
assessment of various types of subsidies to crop and livestock farming. It is emphasized that
subsidies play a significant role in reducing farmers' costs, but require increased transparency
and efficiency of their distribution.

Investments and productive efficiency. Numerous research works (for example, studies by
Idrisov K., Zhanibekov M., Abay A., Yergali, M. [6, 7]) emphasize that labor efficiency and the
level of investment in agriculture remains a key factors determining the sustainability of the
industry and its profitability.

Disadvantages of existing support mechanisms. The literature review also points to problems
associated with the low subsidies efficiency. The research by Tastanbekova A. and Akhmetov N.
[8] pointed out that subsidies are often aimed at short-term goals, which reduces their long-
term effect. In addition, the research indicates a high proportion of administrative barriers that
hinder farmers' access to such support.

Theoretical basis of the research. The analysis is based on economic theories of government
intervention and optimal resource allocation. The concept of subsidies is considered as
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mechanism to stimulate external effects, which is especially relevant for countries with an
agricultural economy. Regression models used in this study are based on the relationship
between government spending and macroeconomic indicators (Johnson R., and Martin P. [9]).

Current trends and underpinnings of choosing the research direction. Modern research
demonstrates the necessity to take into account the advanced factors for subsidies impact
analysis [10]. The assessment importance of their relation with investment, labor productivity,
and employment levels is confirmed by the results of the majority of scientific research. This
direction allows to identify key factors limiting the subsidies effectiveness and propose ways to
optimize them.

Evaluation of the research mastery. Despite a significant number of studies, there is a lack
of work devoted to a comprehensive analysis for subsidies in the context of the interaction
of various macroeconomic factors. This study aims to eliminate this gap by proposing the
integration of subsidies into other elements of state support.

Thus, the literature review reveals the need to study the subsidies impact on agriculture in
Kazakhstan through the prism of an integrated approach, which determines the theoretical and
practical significance of this research.

Methodology

Statistical data on agriculture development in Kazakhstan during 2017-2024 were used to
conduct analysis. The main information sources are following:

- government reports and publications providing information on gross agricultural output,
subsidies amount, investment, credit granting, labor productivity and other economicindicators.

- expert assessments and publications related to the agro-industrial complex area (AIC).

- research results available in scientific databases.

This research has been performed on the basis of aggregated data related to the development
of the agricultural sector in Kazakhstan. Macroeconomic and climatic factors influencing the
dynamics of production have been taken into account. Particular attention has been paid to
changes in subsidies amount, their allocation (crop production, livestock farming, processing
industry), and their efficiency.

Research methods

Data gathering: The data gathering has been performed from government sources and
specialized reports. The information for the same time line (2017-2024) has been used in order
to ensure comparability and completeness of the analysis.

Correlation analysis: This method has been used to identify relationships between the
dependent variable (gross agricultural output) and the independent variables (subsidy
amounts, investments, lending and credits, labor productivity, employment, etc.). Calculation of
correlation coefficients allows to determine the strength and direction of the factors' influence.

Regression analysis :

- A multiple linear regression model has been used to conduct a quantitative assessment of
the subsidies impact and other factors on Gross Agricultural Output.

- dependent variable: gross agricultural output.
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- independent variables: subsidies amount, investments, amount of credits granting, labor
productivity.

- the model was developed with consideration of the verification of multicollinearity and
exclusion factors with low significance.

Trend analysis: A Dynamic series of key indicators have been studied in order to identify
general trends and significant changes in the related period of the research.

Base of methodological approach:

- regression correlation analysis has been chosen to provide an assessment for the quan-
titative impact of subsidies, since it allows to assess change degree in the target variable under
influence of several factors simultaneously.

- using the information gathered over a long period is to ensure objectivity and reliability of
the conclusions.

Correlation and regression analyses allow to determine the degree and nature of the
subsidies impact on the volume of agricultural production. The trend analysis complemented
the findings that indicates structural changes in the industry. The integrated approach provides
overall picture of the problem and allows to develop of recommendations for improving the
state support effectiveness in the agro-industrial complex.

Results and discussion

The contribution of agriculture to the country's economy is determined by the volume of
products manufactured in this sector. The total volume of Gross Agricultural Output increased
from 4,070.9 billion tenge in 2017 up to a peak of 9,481.2 billion tenge in 2022, which
corresponds to an increase of 2.33 times. In 2023, this figure decreased to 7,576.5 billion tenge,
followed by partial recovery to 8,286.8 billion tenge in 2024 - which is 2.04 times higher than
the 2017 level.

Crop production value predominates among the basic areas in agriculture. Crop production
demonstrated significant growth to 5,808.2 billion tenge in 2022 (an increase of 2.58 times
compared to 2017), but there was a decrease to 4,552.4 billion tenge in 2023 with subsequent
growth to 4,982.4 billion tenge in 2024 - 2.21 times higher than in 2017.

Livestock farming provided stable growth to 3,658.8 billion tenge in 2022 (an increase of
2.02 times since 2017), despite a decline to 3,012.5 billion tenge in 2023, followed by recovery
to 3,290.1 billion tenge in 2024, which is 1.82 times higher than the 2017 level. This indicates
the gradual development of the sector even in conditions of economic instability.

Agricultural services remain the smallest category, with minor fluctuations within the range
of 9.9-14.3 billion tenge during the entire analyzed period, indicating their low share in the
structure of Gross Agricultural Output.
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Figure 1 Gross Output of agricultural products (services), billion tenge
Note: Compiled by the author based on data from source [11].

These data underline the importance of crop production and livestock production as key
drivers for agricultural growth, and it is required to analyse the decline causes in 2023 to ensure
sustainable growth.

The agricultural sector of Kazakhstan is significantly dependent on government subsidies,
which is confirmed by subsidies dynamics for the agricultural sector in 2017-2024.

Over the past 8 years, the amount of subsidy assistance for the agro-industrial complex (AIC)
of Kazakhstan has demonstrated stable growth, having increased more than 1.77 times from
260.5 billion tenge in 2017 to 461.0 billion tenge in 2024. The most significant increase was
obtained in 2019 (from 226.2 billion to 323.7 billion tenge) and between 2021 and 2022 (from
376.1 billion to 490.0 billion tenge), but since then, subsidy growth has slowed down, with a
correction in 2024. The average annual growth rate (CAGR) of subsidies in this period amounted
to 8.05%, which still highlights the steady role of state support, though at a more moderate pace
than previously estimated.

The dynamics of subsidies growth reflects the strategic focus of the state policy on support
and modernization of the AIC. Productivity increase of the industry and creation of added value
are meant to help strengthen the country's food security.
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Figure 2 Subsidies dynamics for the agro-industrial complex over 8 years, billion tenge
Note: Compiled by the author based on data from source [12].

Livestock farming remains a key area for government support. The amount of subsidies
increased from 73.99 billion tenge (2017) to 130.69 billion tenge (2022), but decreased
to 117.03 billion tenge in 2023 and further to 99.52 billion tenge in 2024, which indicates a
downward trend in state support for this subsector.

Crop production, on the contrary, demonstrates overall growth despite short-term
fluctuations: from 64.85 billion tenge (2019) to 108.50 billion tenge (2022), then a decline to
99.97 billion tenge (2023), followed by a renewed increase to 127.30 billion tenge in 2024,
making this subsector the largest recipient of subsidies.

Agricultural processing shows the lowest but relatively steady growth in financing activity.
Over a period of 7 years, the financing increased nearly fivefold - from 3.63 billion tenge (2017)
to 19.40 billion tenge (2023), although in 2024 there was a correction to 14.98 billion tenge.
This still highlights the gradual development of processing capacities, though with some recent
volatility.
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Figure 3 Dynamics of agro-industrial (AIC) subsidies in a period of 7 years, billion tenge
Note: Compiled by the author based on data from source [12].
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The analysis of subsidy rates allows to identify structural changes: Crop production: subsidies
share fluctuated from 28% (2017-2018) to an average of 22% in 2019-2023, but in 2024 it
again reached 28%, which shows the restoration of state priorities in this subsector.

Livestock production: the share peaked at 36% (2019) and then steadily declined, amounting
to 24% in 2023 and further decreasing to 22% in 2024, reflecting a weakening of support and
slowdown in livestock productivity growth.

Agricultural processing: the share increased from 1% (2017) to 4% (2023), but slightly
corrected to 3% in 2024. Despite this decline, the subsector maintains its strategic importance
for developing processing capacities and added value.

Fisheries: remains minimal, indicating a consistently low priority for this area.

The funding reduction in livestock and processing in 2024 contrasted with the renewed
growth of crop production support, which indicates the state’s tactical redistribution of
resources while still keeping processing development as a long-term strategic goal.

2017 2018 2019 2020 2021 2022 2023 2024

B Crop production M Livestock production B Processing of agricultural products

Figure 4 Breakdown of subsidies distribution structure by sector, %
Note: Compiled by the author based on data from source [12].

Financing of the agro-industrial complex by means of financial instruments has traditionally
occupied a large share throughout the entire period: 43% in 2017, with a minimum of 37% in
2018.In2019-2022, the indicator stabilized at 42-44%, followed by a decrease to 38% in 2023.
In 2024, however, the share of financial instruments increased to 47%, while the share of direct
subsidizing of agricultural industries amounted to 53%. This indicates a relative rebalancing
of state support between direct subsidies and financial mechanisms, with a renewed emphasis
on subsidizing agricultural production, yet preserving the significant role of credits, insurance
premiums, and other financial tools in sustaining the industry.
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Figure 5 Aggregate distribution structure of the subsidies in the agro-industrial complex, %
Note: Compiled by the author based on data from source [12]

The financial instruments that occupied the largest amount in subsidies to the agro-industrial
complex (AIC) from 2017 to 2024 are represented by several areas of support. The following
data breakdown allows to reveal the in-depth analysis of the financing structure (Table 1).

The financial instruments are a system-forming mechanism for supporting the agro-industrial
complex which include:

1. Investment subsidies - remain the main direction stimulating long-term investments
and modernization.

2. Subsidies of lending and leasing interest rates - steadily growing instrument aimed at
increasing the availability of borrowed funds.

3. Subsidies of credits and leasing interest rates for financial recovery - phased out and
currently not applied.

4. Other subsidies - do not have a significant role in the overall structure.

The following detailed analysis of agro-industrial complex financing allows us to trace the
reorientation of financial instruments towards supporting investment and credit programs,
which contributes to the sustainable development of the agro-industrial complex.

1) Investment subsidies - aimed at reimbursing part of expenses incurred by AIC entities
during investments, helping stimulate modernization and implementation of new technologies.
The share of investment subsidies within the framework of financial instruments varied
between 55%-81%: peak values were 81% (2019) and 74% (2020). After tapering to 66%
(2021) and 55% (2023), in 2024 their share stabilized at 55%, confirming their role as a key
mechanism for long-term support.

2) Subsidies of lending and leasing interest rates — aimed at reducing interest payments on
credits and leasing of agricultural machinery, equipment and animals. The share of this area showed
consistent growth: 14% (2017) — 24% (2020) - 45% (2023) — 45% (2024). This growth underlines
increasing demand for leasing and credit accessibility among agricultural producers.
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3) Subsidies of credits and leasing interest rates for financial recovery - previously supported
financial stabilization of the AIC. Their share was 13% (2017), 15% (2018), 2% (2019), and
since 2021 has been reduced to 0%, reflecting a complete redistribution of funds to more
effective instruments.

4) Other subsidies - remain insignificant and did not exceed 1% throughout the entire period,
with a share of 0% in 2024.

5) Subsidies of insurance rates - were first applied in 2020 (1%), then decreased to 0.3%
(2021), 0% (2022) and returned to 0.5% (2023). In 2024, their share again amounted to 0%,
which indicates weak demand and the absence of systematic implementation.

6) Targeted current transfers - introduced in 2023 as a new instrument for urgent expenses
covered from the Government's reserve (13.1%). In 2024, this direction was not applied (0%),
which emphasizes its temporary, crisis-response character rather than permanent inclusion in
the subsidy system.

Table 1. Heat map of the subsidies intensity value of various areas in a year-based way, %

Item Name 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024
No.
Crop farming 28% | 28% | 20% | 24% | 22% | 24% | 20% | 28%
Livestock (Subsidies 28% | 34% | 36% | 31% | 33% | 29% | 24% | 22%

for livestock
breeding and increasing

production)

3 | Fisheries (Subsidies 0.0% | 01% | 0.1% | 0.1% | 0.1% | 0.0% | 0.0% | 0.5%
for increasing fish farming
productivity)

4 | Processing of agricultural 1% 2% 2% 2% 3% 2% 4% 3%

products (Subsidies purchase
of agricultural products
for deep processing)

5 Financial instruments 43% | 37% | 42% | 42% | 43% | 44% | 38% 47%
5.1 |Investment subsidies 73% | 65% | 81% | 74% | 66% | 61% | 55% 55%
5.2 | Subsidies of lending and 14% | 20% | 17% | 24% | 33% | 38% | 45% | 45%

leasing interest rates for
equipment, animals and
machinery

5.3 | Subsidies of credits and 13% | 15% 2% 1% 0% 0% 0% 0%
leasing interest rates for
financial recovery of the
agro-industrial complex

5.4 | Other subsidies 0% 1% 0% 1% 0% 0% 0% 0%
6 | Subsidies of insurance rates 1% | 03% | 0.0% | 0.5% | 0%
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7 | Targeted current transfers 13.1% | 0%
from the reserve of the
Government of the Republic
of Kazakhstan for urgent
expenses

Note: Calculated by the author based on data from source [12].

Financial instruments dominate in the structure of subsidies (38-47%), which confirms their
key role in ensuring the sustainability of AIC.

Livestock and crop production remain important areas, but their share is gradually declining,
indicating a redistribution of resources.

There is a tendency to increase in the share of agricultural processing, which rose to 4%
in 2023, but slightly declined to 3% in 2024. Despite this correction, the subsector continues
to contribute to in-depth processing and the development of production lines, maintaining its
strategic importance for enhancing added value in the agro-industrial complex.

The appeared targeted transfers in 2023 reflects the flexibility of government support and
readiness to emergency situations responding.

In order to estimate the subsidies impact on agricultural production, a regression model
can be developed based on the data provided. However, it is important to select correctly
the dependent variable (Y) and independent variables (X), as well as appropriate data pre-
processing need to be carried out.

A dependent variable is taken to analyze the overall effect on production volume.

The main independent variable (X) - is the amount of subsidies to the agro-industrial
complex, as far as their exact influence needs to be assessed.

Control variables that affect production volume in order to minimize bias:

1) Investments in agriculture: reflect the contribution of other financing sources.

2) Second-tier bank credits and credits for agriculture: indicate additional financing.

3) Gross profit: is an indicator of economic activity.

4) Profitability: reflects the resource use efficiency.

5) Cost of sold products: reflects income from the sale of agricultural products, which
indicates production efficiency and market demand.

6) Labor productivity: characterizes the human resource use efficiency and technological
level in agriculture. This can affect production volume by means of outcome growth per a worker.

7) Employment:reflectsthe numberofworkersemployedinagriculture whichdemonstrates
the availability of labor resources and their impact on production volume.

8) Remuneration of labor: indicates the compensation level of employees, which can affect
their motivation, efficiency and drift of labor into the industry.

An important step in data analysis is checking for multicollinearity prior to forming up
a regression model. The Pearson correlation coefficient (r) measures the degree of linear
dependence between two variables. It takes values from -1 to +1.

The calculation formula for the Pearson correlation coefficient is:
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L -D (i) ()
Y B0 - 02 * 2 — )
Where:

x i — X is the value to be accepted when choosing;
yi-Y isthe value to be accepted when choosing;
"x- X is the average value, "y- Y is the average value.

The correlation coefficient value is important for the interpretation of the relationships obtained
as a result of calculations. The correlation coefficient characterizes the strength of the relationship.

If the correlation coefficient has a negative value, the strength of the relationship between
the variables will be opposite, that is, if the indicator of one variable increases, the indicator of
the other variable decreases accordingly. This relationship will be inversely proportional.

To eliminate multicollinearity that occurs with high correlation of independent variables,
an iterative analysis of 8 control variables has been conducted (investments in agriculture,
credits of second-tier banks and loans to agriculture, gross profit, profitability, cost of sold
products, labor productivity, employment, wages). As a result, the most significant factors
have been picked out, such as subsidies amounts and the total volume of second-tier banks'
crediting and agriculture (table 2). The high importance of subsidies is explained by the fact
that it directly reduces the financial burden on producers, allows them to cover part of the costs
of resources, machinery and technology, thereby stimulating the growth of gross output. The
volume of loans also plays an important role, providing agricultural producers with working
capital and investment funds.

Table 2. Dynamics of correlation dependence, billion tenge

y x1 x2
Years Gross Output of agricultural Subsidies Total volume of credits from Second-
products (services) amounts for AIC tier banks for agriculture
2017 4070.9 260.5 695.2
2018 44741 226.2 489.7
2019 5151.2 323.7 255.1
2020 6334.7 366.2 234.3
2021 7515.4 376.1 340.1
2022 9481.2 450.5 288.7
2023 7576.5 489.6 372.7
2024 8286.8 461 534.7

Note: Calculated by the author based on data from source [12, 13].

X1 and X2 have a correlation relationship in the table above and each of them does not affect
separately the Y value, these values have an indirect effect (Table 3).

216 N23 e 2025 A.H. Tymures amvindazor Eypasus yammorx ynusepcumeminiyy XABAPIIBICBHI.
9KOHOMMKA CEPUAICHI
ISSN: 2789-4320. eISSN: 2789-4339



Effectiveness of agricultural subsidies in Kazakhstan as a factor of inclusive development

Table 3. Correlation matrix model

variables y x1 x2
y 1
x1 0,90 1
X2 -0,40 -0,36 1

Based on the above data we construct an aggregated regression model. We consider the relationship
between several independent variables in aggregate regression which is expressed as follows:

y = f(xl»le—xp)» (2)

Where,

y - dependent variable (resulting value);

Xy Xy X = independent variable (factors).

When there is a linear relationship between the variables, the pooled regression equation is expressed
as follows:

y=b,+b ex +b,ex +..+b ex 3

Where,

y is the dependent variable (resulting index);

by is free term (intercept) representing the value of y for all x equal to zero;

b,, by, ..., b, are regression coefficients showing the magnitude of the influence of each independent
variable on y;

X1, X2, -, Xp are independent variables (factors influencing y).

This model estimates the contribution of each factor to the change in the dependent variable taking
into account their simultaneous impact (Table 4).

Table 4. Aggregate regression model

DERIVED RESULTS

Regression statistics

Multiple R 0,902155075
R-squared 0,813883779
Normalized R-squared 0,73943729
Standard error 984,1939771
Observations 8

Analysis of variance

Significance of
df SS M.S. F F
Regression 2 21179201,24 10589600,62 10,93246701 0,014943783
Remainder 5 4843188,923 968637,7846
Total 7 26022390,17
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Coeff t- P- Top

icient Standard statistic Valu Low95 Top  Low  95.0

S error S e % 95% 95.0% %

Y- 581,5 2143,489 0,27130 0,796 - 6091, - 6091,

intersectio 4348 101 6946 9998 49284 5576 49284 5576

n 15 22 70667 3 70667 3

17,48 4,168270 4,19554 0,008 6,7732 28,20 6,7732 28,20

Variable X 8147 786 0232 5261 6661 3028 6661 3028

1 78 21 95 95

- 2,494710 - 0,687 - 5,348 - 5,348

1,064 944 0,42662 3977 7,4771 5536 7,4771 5536

Variable X 3049 4553 86 63579 97 63579 97
2 41

DERIVED REMAINDER
Standard
Observation Predicted Y Remains balances

1 4396,430803 -325,5140026 -0,391338873

2 4015,81744 458,2706602 0,550941349

3 5971,44647 -820,2834703 -0,986159755

4 6735,484205 -400,8154046 -0,481867593

5 6797,439474 717,9940261 0,863185519

6 8153,033706 1328,146094 1,596721468

7 8746,635848 -1170,102148 -1,406718152

8 8074,495755 212,3042449 0,255236037

Interpretation of regression statistics

Multiple R (0.9022): This is the correlation coefficient between the predicted and actual
values of the dependent variable (Gross Agricultural Output). The value indicates a very strong
positive correlation, which means the model captures the relationship between independent
variables and agricultural output well.

R-squared (0.8139): About 81.4% of the variation in Gross Agricultural Output is explained
by the independent variables (X1 and X2). This is a high value, confirming good explanatory
power of the model.

Adjusted R-squared (0.7394): After adjusting for the number of predictors, the model still
explains 73.9% of the variance, which indicates adequacy and reliability of the regression.

Standard error (984.2): On average, predicted values deviate from actual values by about 984
units. This shows acceptable prediction accuracy, though some room for improvement remains.

Interpretation of Analysis of Variance (ANOVA)

F-statistic (10.93): The model explains significantly more variance in the dependent variable
compared to random noise.

Significance F (0.0149): Since this value is below 0.05, the regression as a whole is statistically
significant.
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Significance of independent variables

Variable X1 (coefficient = 17.49, p-value = 0.0085):

X1 has a strong positive and statistically significant effect on Gross Agricultural Output. This
confirms that the factor represented by X1 is a key driver of agricultural growth.

Variable X2 (coefficient = -1.06, p-value = 0.6874):

X2 has a negative coefficient but is statistically insignificant. This means X2 does not have a
reliable effect on Gross Agricultural Output within this model.

Constant term (581.54, p-value = 0.7970):

The intercept is not significant, which is typical in applied economic regressions and does
not reduce the explanatory power of the model.

General conclusions of the model

1. The regression model is adequate and statistically significant (Significance F < 0.05).

2.About 81% of the variation in agricultural outputis explained by the independent variables,
which indicates high model reliability.

3. X1 is a decisive factor driving agricultural output, while X2 does not play a statistically
significant role.

4. For policy and management, greater emphasis should be placed on strengthening the
factor represented by X1, since it has a proven positive impact on agricultural growth.

Table 5. Regression coefficients

Variable | Coefficient | P-value Interpretation

Y-intercept | 581.54 0.7970 | The intercept has a very high p-value (0.7970), which means
it is statistically insignificant. Its effect on the model can be
considered negligible.

X1 17.49 0.0085 | The coefficient is positive, meaning that a 1 billion tenge
increase in X1 is associated with a 17.49 billion tenge

increase in Gross Agricultural Output. The p-value is well
below 0.05, making this variable statistically significant and an
important driver of growth.

X2 -1.06 0.6874 | The coefficient is negative, meaning that a 1 billion tenge
increase in X2 is associated with a 1.06 billion tenge decrease
in Gross Agricultural Output. However, the p-value is far above
0.05, so this variable is statistically insignificant.

Note: Calculated by the author based on data from source [12, 14]

Main results of the research

1. Gross agricultural output dynamics: Gross agricultural output in Kazakhstan increased
by 2.33 times from 2017 to 2022, reaching a peak of 9,481.2 billion tenge. In 2023, this figure
dropped to 7,576.5 billion tenge, but in 2024 recovered to 8,286.8 billion tenge, which is 2.04
times higher than the 2017 level. Despite the partial recovery, the indicator remains below the
2022 peak, reflecting both the sector’s resilience and continuing vulnerability to external and
climatic factors.
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2. Subsidies impact on Gross Agricultural Output:

- Regression analysis has revealed that a 1 billion tenge increase in subsidies is associated
with a 17.49 billion tenge increase in Gross Agricultural Output.

- The regression coefficient for subsidies (X; = 17.49; p-value = 0.0085) confirms the high
statistical significance of this effect.

- Subsidies remain a key instrument of state support, providing a strong positive impact on
agricultural development.

3. Limited impact of lending:

- The volume of credits issued by second-tier banks (STBs) demonstrates a negative but
statistically insignificant impact on Gross Agricultural Output (X, = -1.06; p-value = 0.6874).

- This indicates the need to revise and optimize credit support mechanisms to enhance their
effectiveness.

4. Other factors analysis:

- Agricultural investments and gross profitactas important complementary drivers alongside
subsidies.

- Labor productivity, however, remains low relative to the national average, limiting the
growth potential of the sector.

5. Identified patterns:

- Strong dependence of agricultural production volumes on the level of government subsidies.

- Inefficiency of credit resource allocation remains a systemic problem.

- Increased investment and technology modernization are directly correlated with higher
productivity and profitability.

Scientific novelty of the study

This research presents one of the first comprehensive analyses of the impact of subsidies
on agriculture in Kazakhstan based on long-term data and regression modeling. The results
not only confirm the crucial importance of subsidies but also highlight systemic challenges in
related areas such as crediting efficiency and labor productivity.

Recommendations

1. Improving the subsidies efficiency: Redistribute budget funds toward long-term subsidies
aimed atmodernization of equipment, introduction ofinnovations, and raising labor productivity.

2. Credit programs optimization:

- Develop preferential conditions for small-scale farmers, including subsidized interest rates.

- Simplify access to credit resources by reducing administrative barriers.

3. Infrastructure modernization:

- Increase investments in technical equipment and digital transformation of agriculture.

- Implement capacity-building programs for agricultural workers.

4. Monitoring efficiency: Introduce systematic evaluation mechanisms for subsidies and
other forms of state support to ensure transparency, accountability, and targeted use.

The study results have revealed that subsidies remain a key instrument for supporting
agriculture in Kazakhstan, exerting a strong positive effect on production volumes. Regression
analysis, using subsidies of 461.0 billion tenge (X;) and total lending of 534.7 billion tenge (X;)
for 2024, has confirmed that an increase in subsidies by 1 billion tenge is associated with a
17.49 billion tenge increase in Gross Agricultural Output, highlighting the high dependence of
the agro-industrial complex (AIC) on government funding.
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In contrast, the total lending volume demonstrates a negative but statistically insignificant
effect (X, =-1.06; p-value = 0.6874), indicating that current credit programs do not substantially
influence agricultural output. The Gross Agricultural Output reached 8,286.8 billion tenge
in 2024, showing a partial recovery after 2023 and reflecting the sector’s resilience, while
persistent challenges such as limited credit effectiveness and insufficient labor productivity
continue to constrain growth potential.

Conclusion

In conclusion, the data obtained are consistent with the findings of both foreign and domestic
researchers. International studies emphasize that subsidies contribute to strengthening
the sustainability of agriculture, especially in countries with a predominance of small farms.
This is particularly relevant for Kazakhstan, where inclusive development requires ensuring
equal access to state support for all categories of agricultural producers, including small and
family farms, as well as rural households. At the same time, the results of the study indicate the
importance of integrating subsidies with other measures - such asinfrastructure modernization,
digitalization, and improved access to financial resources. Such a comprehensive approach not
only increases efficiency but also contributes to reducing inequality between regions and social
groups, which fully aligns with the goals of inclusive development.

From the perspective of theoretical foundations, the study confirms the applicability of the
economic theory of state intervention, according to which subsidies are designed to correct
market distortions and stimulate positive externalities. However, the revealed shortcomings
in credit allocation and low labor productivity highlight the need to improve mechanisms of
state engagement with the agricultural sector. These improvements should not only focus on
economic efficiency but also take into account social inclusiveness, providing opportunities for
vulnerable groups in rural areas.

The results underline the necessity of a strategic and inclusive approach to state support
in agriculture. They can be used to optimize subsidy programs, develop innovative and more
equitablefinancingmechanisms,and enhancethesustainabilityandinclusivenessofKazakhstan’s
agricultural sector, thereby strengthening its contribution to long-term national development.
To further enhance the effectiveness of agricultural subsidies within the framework of inclusive
development, it is important to focus not only on the financial dimension of state support but
also on institutional and social aspects. This includes improving the transparency of subsidy
allocation, introducing digital monitoring tools to prevent mismanagement, and creating
mechanisms that encourage cooperation among small farms and cooperatives. In addition,
aligning subsidies with sustainable practices — such as resource-efficient technologies, climate-
smart agriculture, and environmentally friendly innovations — would strengthen resilience to
global challenges. Such an approach will ensure that subsidies stimulate not only productivity
and competitiveness but also inclusiveness, sustainability, and long-term balanced growth of
the agricultural sector.

Practical recommendations

1. To increase the volume of long-term subsidies aimed at the technologies modernization
and increasing labor productivity.
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2. To revise approaches to agricultural credit provision, ensuring access to resources for
small and medium-sized farmers.

3. To develop competence development programs and implementation of digital technologies
in the agricultural production management.

The results obtained can be used to improve the subsidies state policy; to develop support
programs and increase sustainability of the agricultural sector.

The conclusion confirms the goals achievement and objectives of this research, providing
substantiated proposals for improving the effectiveness of the state support for agriculture.
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P.C. Cap6acoBa*, B.T. Aiimyp3uHa, LA.Maraii6aeBa
JLH. 'ymunes ambuindarsl Eypasus yammeoik yHusepcumemi, Acmama, Kasakcman

KasakcTaHarsl aybli MIapyallbLIBIFBIH CYyOCUAUSAIAYABIH, TUIM/iJTiri MHK/JIKO3UBTI
Aamy pakTopsl peTiHae

AnjaTna. Aybll lIapyallbLIbIFbl a3bIK-TYJIK KayilcCi3ZiriH KaMmTaMachl3 eTe oTbipbll, KaszakcraH
3KOHOMMKACBIH/AA LIEeMYIlLi peJ aTKapazbl. KIMMaTThIK 63repicTep MeH 3KOHOMUKaJbIK TYPaKChI3/IbIK,
KaFJailblHAa cyO6cuausay MeMJIEKETTIK KOJIAAYAbIH Heri3ri Kypasbl 60Jibil Kana 6epeni. Asnaia,
MYH/J,ail llapaHblH TUIMAIJIT] Tepen Tanjayabl KaXKeT eTe/i.

MakaJsia MHKJ/I103UBTI flaMy ascbinga 2017-2024 xbigap KeseHinge Kasakcranarbl aybli Wapya-
HIBLJIBIFBI OH/IPiCiHIH KeJieMiHe MeMJIEKETTIK CyOCUIUSIAP/IbIH, 9CEPiH Ta/JjayFa apHa/faH. 3epTTey
npo6JieMachl ©3repMeJstii 3KOHOMUKAJIBIK YKoHe KJIMMAaTThIK GaKkTopJiap >KaFAalblH/la arpoeHepKaCinTik
kemeHAi (ABK) cybcuausnayably TUIMALITIH aHbIKTay 60Jbi0 Tabblaaibl. TaKbIPBINTHIH, 63€KTiliri
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eJiJieri ayblI IapyallbLIbIFbl CEKTOPBIHBIH TYPAKTLIbIFBI MEH 6aceKere KabieTTiiriH apTThIpy YiliH
MeMJIeKeTTiK K0JIZJayAblH, MaHbI3/|blJIbIFbIHA 6AaH/IaHbICTHL.

3epTTey HaTHXKesepi cybCcUAUsaIapAblH ayblil HapyallblIbIFbl OHAIPICiHIH KesieMiHe alTap/abIKTal
OH, 9Ccep eTeTiHiH KepceTTi oHe cybcuusaaay bl KYLIEUTY, HecheaepAis Ko/KeTIMAIIriH apTThIpy
’)KOHe aybll LIapyallbUIbIFbIHA 3aMaHayd TeXHOJIOTUAJIApAbl €Hri3y KaKeTTUIrH KepceTefi. Aybui
HIapyalllbUIbIFbl CEKTOPBIHBIH eHO0eK 6HiMAiNiri MeH peHTabenbAiNiriH apTThIpyFa OGaFbITTa/FaH
CTpaTerusJiap/bl 93ipJiey, CoHlal-aK MeMJIEKEeTTIiK KoJiay OaFapJaMasapblHbIH, THIM/iJIiriHe MOHU-
TOPUHT KYPTi3y YCBIHBLIADI.

TyiiiH ce3aep: arpoeHepPKaCINTIK KelleH, aybll WapyallblIbIFbl, CYOCHMs, MEMJIEKETTIK KOJIAaY,
THUIMAIJIK, aybLT IIapyallblIbIFbIHBIH, 2KaJIIbl LIBIFAPbIIBIMbI, pEHTAa6ebAiMIK, UHKJII03UBTI JaMy.

P.C. Cap6acoBa*, B.T. Aiimyp3uHa, [.A.Maraii6aeBa
Espasutickuill HayuoHaabHbLl yHUgepcumem umenu J1.H. ['ymunesa, Acmana, KasaxcmaH

J¢PeKTUBHOCTL CyOGCHAMPOBaHMS CEJILCKOTO X035l cTBa B KazaxcraHne kak ¢pakrTop
WHKJ/IIO3UBHOT'O Pa3BUTHUS

AnHoTanus. CesibcKoe X035HCTBO UTpaeT KJIKYEBYIO poJib B 3KOHOMUKe KazaxcTaHa, o6ecreynBast
NPO/JI0OBOJIbCTBEHHYI0 6€30MacCHOCTh. B yCI0BUAX KJAMMaTUUYECKUX U3MEHEHWH W 3KOHOMHUYECKOU
HeCTaOUJIbHOCTH CYOCUAMPOBAHUE OCTAETCS] OCHOBHBIM MHCTPYMEHTOM IOCYJapCTBEHHOM MO/ /IEPKKH.
OpHako 3pdeKTUBHOCTh TaKOW Mephl TpebyeT r1y60KOTo aHaINn3a.

CTaTbs NOCBsIleHA aHA/IM3Y BAUSHUS TOCY/JapCTBEHHBIX CYOCUIUM HA 00'beM CeJIbCKOX03SIHCTBEHHOTO
npousBojAcTBa B KazaxcraHe 3a nepuon 2017-2024 roapl B paMKax HHKJIIO3WBHOTO pa3BuTHs. [Ipo6ieMa
McC/IeIOBAaHUS 3aKJII0UAeTCs B BbIsIBJIeHUU 3 PEKTUBHOCTH CyOCUUPOBAHUS arpoONpPOMbIIIJIEHHOTO
koMmiuiekca (AIIK) B ycC/OBUSIX U3MEHSIIOUUXCS 3KOHOMHYECKHX W KJIMMaTHYeCKUX (QAKTOPOB.
AKTyaZIbHOCTb TEMbI 00YC/I0BIEHA BaXKHOCTBIO FOCYAAPCTBEHHOM O J€P>KKHU J15 TOBbILLIEHUS YCTOM-
YHUBOCTH U KOHKYPEHTOCIIOCOOHOCTH Ce/IbCKOX0351ICTBEHHOTO CEKTOPA B CTPaHe.

Pe3ysibTaThl McCaeA0BaHUs MOKA3aIH, YTO CyOCUAUU OKA3bIBAIOT 3HAYUTE/bHOE MOJIOKUTENbHOE
BJIMsIHUE Ha 00DbeM CeJbCKOX03SWCTBEHHOTO MPOU3BOJICTBA M MOAYEPKUBAIOT HEOOXOAUMOCTh
YCUJIEHUS] CyOCUAMPOBAHMs, MOBBIIIEHUS AOCTYIHOCTH KpPEJUTOB M BHEJPEHUS COBPEMEHHBIX
TEXHOJIOTUA B CeJIbCKOe X03dHiCTBO. PekoMeHAyeTcs pa3paboTKa CTpaTervii, HampaBJIeHHbIX Ha
HOBbILIEHUE NMPOU3BOAUTEJIBHOCTH TPYZAA U PEHTAOe/JbHOCTH CeJbCKOX035IMCTBEHHOrO CeKTopa, a
TaK)Xe MOHUTOPUHT 3)pPEeKTUBHOCTH TOCYAAPCTBEHHBIX MPOTPAMM MOAJEPHKKH.

KioueBble C/10Ba: arponpoMbIILJIEHHbIH KOMILJIEKC, CEJIbCKOe X035MCTBO, Cy6CcUus, rocyJapcCT-
BeHHas NoAJepxKa, 3¢ PeKTUBHOCTD, BaJIOBbIH BBIMYCK CEJbCKOr0 X035HCTBA, peHTa0eIbHOCTh, UHK-
JIID3WBHOE pa3BUTHE.
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