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DYNAMICS AND EFFICIENCY OF AGRICULTURE IN KAZAKHSTAN

The article examines the dynamics of the development of agriculture in Kazakhstan in the context of ensuring
food security. The methodological basis of the study was based on methods of comparative and dynamic analysis,
calculation of absolute and relative indicators of change, as well as elements of structural analysis based on official
statistical data.

The key indicators of the agricultural sector, including the area of agricultural land, gross value added and land
productivity for the period 2010-2024 are analyzed. Differences in medium- and long-term development trends have
been identified, as well as structural features of changes in the resource base and performance indicators.

It is shown that the expansion of land resources is accompanied by higher growth rates of value and production
indicators, which indicates the transition of the agricultural sector from an extensive to an intensive development
model. It has been revealed that the key factor in increasing sustainability is the growth of agricultural land
productivity, reflecting the efficiency of resource use. The presence of an imbalance between the dynamics of the
resource base and performance indicators has been determined, which indicates the need to improve the management
mechanisms of the industry.

A model of the relationship between the resource base, economic dynamics and agricultural efficiency is
proposed, which makes it possible to systematize the identified trends. It is shown that its use provides a rationale for
improving the efficiency of agricultural production, including technological modernization, digitalization and human
capital development.

Keywords: agriculture, food security, land productivity, gross value added, agricultural sector, resource
efficiency, development dynamics.

Kinm ce30ep: ayvin wapyauslivlabl, asblk-myaiKk xayincizoiei, ocep OHIMOIniel, Hcannvl KOCblIZaH KYH,
azpapavik cekmop, pecypcmapovl natloaiany muimoiniei, 0amy OUHAMUKACDL.

Knrwouesvie cnosa: cenvckoe xo3aiicmeo, npooo8oIbCMEEHHAsI 6e30NACHOCMb, NPOU3BOOUMENbHOCb 3eMElb,
6a108asi 000AGLEHHAS CMOUMOCHb, ASPAPHLLIL CEKMOp, PPEKMUEHOCTb UCNOIBL308ANUSL PECYPCO8, OUHAMUKA
passumusi.

Introduction. In modern conditions of ensuring food security and sustainable economic development,
the study of the dynamics of agriculture as a key sector of the national economy is of particular importance.
The increasing influence of climatic, economic and institutional factors necessitates the transition from an
extensive development model based on expanding the resource base to an intensive one focused on
improving the efficiency of using available resources. In this regard, the task of a comprehensive analysis
of the relationship between resource, cost and performance indicators of the agricultural sector is being
actualized.

The scientific problem of the study is the lack of elaboration of a systematic approach to assessing the
development of agriculture, which simultaneously takes into account changes in the resource base,
economic results and the effectiveness of their use. In existing research, these aspects are usually considered
in isolation, which limits the possibility of forming a holistic view of the trends and patterns of industry
development.
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The purpose of the study is a comprehensive assessment of the dynamics of key indicators of
agriculture in Kazakhstan and the identification of relationships between the resource base, economic
results and the effectiveness of their use. To achieve this goal, the following tasks have been solved:

- the analysis of the dynamics of the main indicators of the agricultural sector is carried out;

- differences in medium- and long-term development trends are identified; structural features of
changes in the efficiency of agricultural resource use are identified;

- the model of interrelation of key factors of agricultural development is substantiated.

The methodological basis of the research consists of methods of comparative and dynamic analysis,
calculation of absolute and relative indicators of change, as well as elements of structural analysis. The
official statistical data of the Bureau of National Statistics of the Republic of Kazakhstan is used as an
information base. Data processing was carried out using well-known statistical methods for analyzing
dynamic series, ensuring comparability of indicators over time and reproducibility of the results obtained.

Thus, the presented research is aimed at forming a systematic understanding of the development of
agriculture and identifying the factors determining its effectiveness in modern conditions.

Literature review. Modern research on the agricultural sector in Kazakhstan focuses on the
relationship between the dynamics of agricultural production and food security. A number of works have
examined trends in the development of the agricultural sector and shown that the sustainability of the food
system is largely determined by structural changes in agriculture and resource efficiency [1]. International
studies emphasize the importance of an integrated approach that includes energy, environmental, and
economic factors that affect sustainable growth and food security [2].

A separate area of research is related to the influence of climatic factors on agricultural production. It
has been established that changing climatic conditions have a significant impact on the yield and stability
of agricultural production, increasing the risks of food security [3]. At the same time, regional studies reveal
significant differences in food availability and the level of agricultural development, due to socio-economic
and infrastructural factors [4].

A number of works have substantiated strategic directions for the development of the agricultural
sector, including the need to modernize production, increase resource efficiency, and introduce innovative
technologies [5]. Special attention is paid to the use of digital and analytical methods, including machine
learning and yield forecasting, which makes it possible to increase the accuracy of management decisions
[6]. It has also been shown that changes in production conditions significantly affect the level of
productivity and require adaptation of agricultural policy [7,8].

Despite the significant contribution of existing research, the issues of a comprehensive assessment of
the relationship between the resource base, economic results and agricultural efficiency remain unresolved.
In most works, these aspects are considered in isolation, which limits the possibility of forming a systematic
view of the development of the agricultural sector. This necessitates further research aimed at integrating
these factors and developing models to assess the transition from an extensive to an intensive model of
agricultural development.

The main part. In the context of increasing demands on food security and the sustainability of
agricultural production, a comprehensive analysis of the dynamics of key agricultural indicators is of
particular importance. The assessment of changes in the resource base, cost results and efficiency of the
use of production factors allows us to identify the nature of the development of the agricultural sector and
determine its structural features. The dynamics and changes in the main indicators of agriculture in
Kazakhstan for the period 2010-2024 are presented in Table 1.

Table -1

Dynamics and changes in key indicators of agriculture in Kazakhstan for 2010-2024
Indicator Years Change, +/-

2024/ | 2024/
2010 2015 2020 2021 2022 2023 2024 2015 | 2010

93.73 | 100.84 | 108.56 | 113.96 | 115.97 | 116.45 | 117.12 | 16.28 | 23.39

Agricultural land area,
million hectares

GVA in agriculture,
forestry and fisheries, | 1409.1 | 1925.8 | 3808.8 | 4222.7 | 5444.7 | 4568.6 | 5306.8 | 3381 | 3897
billion tenge
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Productivity of

agricultural lands, 10.5 19.1 35.1 37.1 47.0 39.2 45.3 26.2 | 34.8

thousand tenge/ ha
* compiled from the source [8]

The analysis of the data presented in Table 1 shows that the development of the agricultural
sector is characterized by a steady expansion of the resource base and a significant increase in cost
indicators. The area of agricultural land increased from 93.73 million hectares in 2010 to 117.12
million hectares in 2024, which indicates the gradual involvement of additional land resources in
economic turnover. At the same time, over the medium-term period (2015-2024), the increase
amounted to 16.28 million hectares, while over the long-term period (2010-2024) - 23.39 million
hectares, reflecting a slowdown in the pace of extensive growth in recent years.

Gross value added in agriculture, forestry and fisheries shows a significantly higher rate of
increase compared to the expansion of land resources. During the analyzed period, this indicator
increased from 1,409.1 to 5,306.8 billion tenge, providing an absolute increase of 3,897 billion
tenge. Particularly intensive growth is observed in the medium term, where the increase amounted
to 3381 bhillion tenge, which indicates an increase in economic activity and an increase in the
contribution of the agricultural sector to the national economy.

The most significant changes were recorded in terms of agricultural land productivity. The
increase from 10.5 to 45.3 thousand tenge per hectare indicates a more than fourfold increase in
the efficiency of land use. At the same time, the dynamics of this indicator has been characterized
by a certain volatility in recent years, which may be due to the influence of external factors,
including climatic conditions and market conditions.

A comparison of the dynamics of the indicators allows us to conclude that the agricultural
sector is moving from a predominantly extensive development model to a more intensive one
based on increased productivity and increased economic returns on resources. At the same time,
the revealed fluctuations indicate the need for a more detailed analysis of growth rates and
sustainability.

In this regard, for a more visual comparison of the intensity of changes, it is advisable to
consider the relative indicators reflecting the growth rates of key agricultural parameters shown in
Figure 1.

500 431,43
400 376,65
300 275,56 237,17
200 116,15 124,96
5
0
Agricultural land area Gross value added in Agricultural land
agriculture, forestry and productivity
fishing

m 2024/2015 (%) = 2024/2010 (%)

Figure — 1. Growth rates of key indicators of agriculture in Kazakhstan, %*
*compiled from the source [9]

The analysis of relative indicators in Figure 1 confirms the previously identified trends and allows for
a clearer assessment of the intensity of structural changes in the agricultural sector. The highest growth
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rates are observed in terms of agricultural land productivity: in the long term (2024/2010), the value exceeds
430%, and in the medium term (2024/2015) - more than 230%. This indicates a significant increase in the
efficiency of land use and the strengthening of the role of intensive development factors

Gross value added also shows significant growth, exceeding 370% in the long term and 270% in the
medium term. This dynamic reflects the expansion of the economic potential of the agricultural sector and
the increase in its contribution to the formation of gross domestic product. At the same time, the growth
rate of the output value outstrips the dynamics of the resource base, which indicates an increase in the return
of the factors of production used.

In contrast to the value and production indicators, the area of agricultural land is characterized by
moderate growth rates - about 125% in the long term and 116% in the medium term. This confirms the
limitations of extensive development factors and indicates the exhaustion of the potential of a simple
expansion of land resources.

A comparison of the growth rates allows us to conclude that Kazakhstan's agricultural sector is
developing a trend towards a transition from an extensive to an intensive development model, in which
increasing productivity and resource efficiency is of key importance. At the same time, an imbalance is
revealed between the dynamics of the resource base and performance indicators, which requires a
systematic approach to managing the development of the industry.

To summarize the identified relationships and identify areas for improving agricultural efficiency, it
is advisable to consider a conceptual model reflecting the interaction of resource, economic and efficiency
factors, shown in Figure 2.

Block 1 — Resource Base
Area of Agricultural Land
Natural Potential
Land Resources

Block 2 — Economic Dynamics
Gross Value Added
Growth of Agricultural Production

Cost Indicators »

Block 3 — Efficiency and Results
Land Productivity
Resource Use Intensity

Economic Efficiency y

Figure — 2. Logical model of the interrelation of the resource base, economic dynamics and

efficiency of agriculture in Kazakhstan*
*compiled by the authors

The model proposed in Figure 2 reflects the systemic logic of the functioning of the agricultural sector,
in which the development of agriculture is considered as the result of the consistent interaction of three key
areas.

The first area includes the resource base represented by agricultural lands, which form the basic
potential of agricultural production.

The second direction characterizes the economic dynamics expressed in terms of gross value added,
reflecting the level of resource involvement in economic turnover and the degree of development of
production activities.

The third area is represented by performance indicators, primarily land productivity, which acts as an
integral indicator of the effectiveness of using the resource base.
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The logic of the model is based on the fact that the quantitative expansion of resources alone does not
ensure sustainable growth, while increasing the efficiency of their use becomes a key factor in development.
The analysis showed that in Kazakhstan there is a shift in emphasis from extensive expansion of land
resources to intensive growth based on increased productivity and economic returns.

The priorities include technological modernization of agricultural production, the introduction of
digital solutions in the management of agricultural processes, the development of human capital and the
improvement of the institutional environment. Of particular importance is the integration of digital
technologies to improve the accuracy of resource management, optimize production processes and reduce
the impact of external factors, including climate risks.

The practical significance of the proposed model lies in the possibility of its use in the development
of strategies for the development of the agricultural sector, the formation of state policy in the field of food
security and improving the efficiency of the use of natural resources. The model can serve as a tool for
substantiating management decisions aimed at ensuring sustainable and balanced development of
agriculture in Kazakhstan.

Conclusion. The study made it possible to assess the dynamics of agricultural development in
Kazakhstan based on an analysis of land area, gross value added and productivity for 2010-2024. It is
revealed that the growth of cost and performance indicators outstrips the expansion of the resource base,
which indicates the transition of the agricultural sector to an intensive development model. It is determined
that the key factor of sustainability is an increase in land productivity, reflecting the efficiency of resource
use. An imbalance has been revealed between the limitations of extensive growth and the increasing role
of intensive factors. The proposed model of the relationship between the resource base, economic dynamics
and efficiency forms the basis for system management of the industry development. The practical
significance of the results is related to the possibility of their use in shaping public policy and improving
the efficiency of the agricultural sector. In the future, it is advisable to conduct a regional analysis, as well
as the use of methods of modeling and forecasting agricultural development.
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Ha6uera M.T., Co3abikoBa J.7K., MaraeBa B.T., ’Kanna K.
KA3AKCTAH AYBLJI INAPYAIIBIJIBIF BIHBIH IUHAMUWKACHI MEH TUIMILJIIT'T
AnjaTna

Makanaja a3bIK-TYJIK Kayilci3AiriH KamMTaMachl3 €Ty TyprbicbiHaH Ka3akcTaHHBIH aybUl apyallblIbIFbIHBIH
JaMy JTMHAMHMKAchl KapacThIPBUIFAH. 3epTTEYAiH 9liCHAMAIIBIK HETi31 CalbICTBIPMabl J)KOHE AMHAMUKAIBIK TaJay
azicTepi, e3repicTiH abCOIOTTI JKoHE CabICTBIPMAIIbl KOPCETKIIITEPIH ecenTey, COHai-aK PECMH CTATHCTHKAIIBIK
MONIMETTep HeTi3iHAe KYPBUIBIMABIK Tangay osiementrepi Oommsl. 2010-2024 sxemmap Ke3eHIHAETI aybLl
[IapYaIIbUIBIFBl KEPIEPiHiH ayNaHBIH, JKaIIlbl KOCBUIFAH KYH MEH Xep OHIMAUIIH Koca aiFfaHAa, arpapibIK
CEeKTOPJABIH HETi3ri KepceTkimTepi TanmaHgsl. JKep pecypcTapblHBIH KEHEI01 KYHABIK KOHE OHJIPICTIK
KOPCETKIITEPIiH 6Ccy KapKbIHBIHBIH XOFapBUIAyBIMEH KaTap J>KYpPeTiHi KepceTireH, Oy arpapiblK CEKTODP.IBIH
SKCTCHCUBTIIEH KapKbIHIBI JaMy MOJETIHE KeIlyiH KepceTedi. TypaKTBUIBIKTBI apTTHIPYIBIH HETi3ri (hakTopsl
pecypcrappl NaiaagaHy THIMAUNCIH KepCeTeTiH aybll MIapyalllbUIBIFbl KepJIepiHiH OHIMIUNTiHIH ecyl 0obn
TaOBLIATBIHBI ~ aHBIKTANABL. PecypcThlKk 0a3a JMHAMHUKAachl MEH HOTIDKENl KOpPCETKIIITep apachbIHIArbl
TEHTepiMCI3IIKTIH OONyBl AaHBIKTAJIBI, Oy callaHbBl 0acKapy TETIKTEpiH IKETULNIPY KaKETTIriH KepceTei.
AHBIKTaJIFaH TeHJICHIMSUIApAbI JKYHeneyre MYMKIHAIK OepeTiH pecypcThIK 0a3aHbIH, SKOHOMUKAIIBIK, TUHAMHKAHBIH
JKOHE aybll [IapyallbUIBIFBIHBIH THIMIUITIHIH ©3apa OaiilaHBICBIHBIH MoJeNdi YChHBULAEL. OHBI maiinarany
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TEXHOJIOTHSUIBIK JKaHFBIPTY/bI, NUGPIaHIBIPYIbl JKOHE aJaMi KalmWTaJAbl AaMBITYAbl KOCa alfaHja, arpapiiblk
OHIIPICTIH THIMALUIITIH apTTHIPY OaFBITTAPBIHBIH HET131eMEeCiH KaMTaMachl3 €TeTiHI KOPCETUITeH.

Haouea M.T., CoizabikoBa J.7K., MaraeBa B.T., ’Kanna K.
JTUHAMUKA U YOOEKTUBHOCTD CEJIBCKOI'O XO3SIMCTBA KA3BAXCTAHA
AHHOTAINA

B craree paccmMoTpeHa QMHAMHMKa Pa3BUTHS CEJBCKOTO Xo3siiicTBa Kasaxcrana B KOHTeKCTe oOecrieueHHs
MIPOJIOBOJILCTBEHHOW  Oe30macHOCTH.  METOJ0J0THYECKYI0  OCHOBY — HCCJIEJOBAaHMS  COCTABHIM  METOJBI
CPaBHHUTEILHOTO M JMHAMUUYECKOTO aHain3a, pacuér aOCOJIIOTHBIX U OTHOCHTENBHBIX IOKa3aresieil M3MEHEeHHUs, a
TaKKe 3JIEMEHTHI CTPYKTYPHOTO aHAJIN3a Ha OCHOBE O(MIMANBHBIX CTATHCTHIECKNUX AaHHBIX.

[Ipoananu3upoBaHbl KIIFOYEBBIE MOKA3aTENN arpapHOrO CEKTOPA, BKJIIOYAS IUIOMAAb CEIBCKOXO3SHCTBEHHBIX
3eMeJb, BaJOBYIO JH00aBICHHYIO CTOMMOCTh M NPOM3BOAUTENHHOCTH 3eMelb 3a mepuoa 2010-2024 rr. BrisBieHs!
Pas3IN4us CPEAHECPOUHBIX U JJONTOCPOYHBIX TEHACHIINH Pa3BUTH, a TAK)KE OTIPEJICIICHBI CTPYKTYPHBIE 0COOEHHOCTH
N3MEHEHHS PECYPCHOH 0a3bl M pe3yIbTaTHBHBIX OKa3aTeIeH.

[TokazaHo, 4YTO pacHIMpeHHE 3eMEIbHBIX PECYpPCOB COMNPOBOXIAECTCS OoJiee BBICOKHUMH TEMIIAMH pOCTa
CTOMMOCTHBIX M IIPOU3BOJICTBEHHBIX IIOKa3aTeliel, YTO CBHUIETENBCTBYET O IIEPEXO/e arpapHOro CeKTopa oOT
9KCTEHCHBHOM K HHTEHCHBHOW MOJIENIN Pa3BUTHL. BBISBICHO, YTO KIIIOUEBBIM (PAKTOPOM MOBBILICHUS yCTOWYNBOCTH
BBICTYIIAET POCT MPOMU3BOJUTEIBHOCTH  CEIBbCKOXO3SHCTBEHHBIX 3€MeJb, OTpaxawoummid 3ddexkTHBHOCTH
HCTONB30BaHusl pecypcoB. OmpeneneHo Hanudyue [aucbagaHca MeEXIy [IWHAMHUKOM pecypcHOd 06as3bsl u
PE3YIbTAaTUBHBIX HOKaSaTeHCﬁ, YTO YKa3bIBaACT Ha HCO6XOI[I/IMOCTL COBCPUHICHCTBOBAHUSA MCXAaHU3MOB YIIPABJICHUA
0TpacIbIO.

[Ipennoxena MoJenb B3aUMOCBSI3H PECYPCHOH 0a3bl, SKOHOMHUYECKOH AMHAMUKH U 3()(HEKTHBHOCTH CEIHCKOTO
XO35HiCTBa, TO3BOJSIONIAS CHCTEMAaTH3UPOBATh BBIABICHHBIE TEHACHIMHU. lloka3zaHO, YTO €€ HCIIOJIb30BaHHE
obecrieunBaeT OOOCHOBaHME HANpaBICHUH TOBBILCHHUS 3((GEKTUBHOCTH arpapHOTo IIPOM3BOJACTBA, BKIFOUYAs
TEXHOJIOTHYECKYI0 MOJICPHU3ANMIO, IN(POBU3ANNIO U PA3BUTHE YEIOBEYECKOTO KanTaja.
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