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Abstract. Kazakhstan is one of the world's leading wheat exporters and performs a strategic func-
tion in ensuring global food security. The country's grain sector shows stable growth, self-suffi-
ciency, an increase in export revenues and employment in rural areas. However, factors such as
climate risks, high regional concentration of production, infrastructure constraints and institutional
barriers have a significant impact on the sustainability of this agricultural segment. The goal is to
assess the contribution of the grain industry to the domestic economy, determine its effective func-
tioning and competitiveness on the basis of statistical indicators and an integral index. Methods -
econometric, study of the dynamics of production processes by time series using official data of
the Bureau of National Statistics of the Agency for Strategic Planning and Reforms of the Republic
of Kazakhstan for 2015-2024, normalization of indicators when comparing them, calculation of the
integral index taking into account the position of an integrated approach, comparison and general-
ization for studying price trends and regional infrastructure. The methodology relies on the scien-
tific approaches of the FAO. Results - positive growth rates of output, productivity and exports are
shown. The grain self-sufficiency coefficient was 1.26, the share of exported goods — 31.2%, the
Consumer Price Index - 9.92%, and the integral Balance Index - 0.87. Conclusions - a stable grain
complex, but vulnerable to natural-climatic and territorial challenges. Measures are needed to di-
versify the territory, improve infrastructure, manage instability factors and adapt to climate change.
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Particular attention should be paid to the introduction of innovative technologies in grain farms in
compliance with the rules of agricultural technology, as well as control over the supply of agricul-
tural producers with fertilizers, plant protection products and new equipment. The results obtained
can be used in long-term systemic planning to improve agrifood policy. This article is of an applied
scientific and analytical nature and contributes to a comprehensive discussion of the problems of
food self-sufficiency.

AHpaTtna. KasakcTaH 6uganabiH anemMAaik XeTeKwi aKcnopTTaywbinapbiHbIH KaTapbliHa Kipeai xkaHe
*ahaHpabIK a3bIK-TYNiK Kayinci3airiH kKamTamacbI3 eTyae cTpaTterusnbiK PyHKUUSAHbI OpbiHOanAabl.
EngiH acTblK cekTopbl TypakTbl ©cyAi, ©3iH-63i KamTamacbI3 eTyAi, 3KCNOPTTbIK TYCiMHIH XXaHe
aybinabIK Xepnepae XXyMbICNeH KaMTyAblH yiFalobiH kepceTeai. Ananaga KnumattbiK Tayekengep,
OHAIPICTIH XOfapbl alMaKThbIK LWOFbIPNaHybl, UHPPaAKYPLINLIMALIK LIEKTeyep XoHe UHCTUTYLMO-
HanAabIK Keaeprinep cusKTbl chakTopnap ochbl aybinwapyalbifblK CErMEHTiHiH TYpaKTbiNbIFbIHA an-
TapnblKTan acep eteai. Makcamsbl - acTbIK canacbiHbIH OTaHAbIK 3KOHOMMKaFa KOCKaH yneciH bara-
nay, OHbIH, TMiMAI XXYMbIC iCTeYiH XdHe CTaTUCTUKanbIK MHAMKaTopnap MeH MHTerpanablK MHOEKC
Heri3iHOoe Gacekere KabineTTiniriH aHblKTay. ©dicmep - akoHOMeTpuKanblk, KasakctaH Pecnyonu-
Kacbl CTpaTerusnbIk xxocnapnay xaHe pedopManap areHTTiriHiH ¥NTTbIK cTaTUCTUKA GHOPOCHIHbIH
2015-2024 xbinpgapAaarbl pecMu AepeKkTepiH nanganaHa oTbipbif, yaKbIT KaTapnapbl 60MbIHILA OH-
AipicTik yaepicTepAiH AMHaAMUKACbIH 3epTTey, onapAbl canbICTbIpy Ke3iHAe KepceTtkiwTepai Ka-
nbinKa KenTipy, KeweHAi Tacin ycTaHbIMbIH eCKepe OTbIpbIN UHTerpanabIKk MHAEKCTI ecenTtey, 6afa
YpAiciH xaHe eHipnik nHdpakypbINbIMAbI 3epaerney yWiH canbICTbIPY XOHEe Xannbinay. 9aicteme
®PAO-HbIH FbINbIMKU TacinaepiHe cymeHeai. Homuixkenep - wbiFapbinaTbliH OHIM KOneMiHiH, eHiMmai-
NIKTiH XXdHe 3KCNOPTTbIH OH 6CY KapKblHbl KOpceTinreH. ACTbIKNeH e3iH — 63i KaMTamMacbI3 eTy Ko-
acdpcbuumeHTi 1,26, akcnopTTanartbiH TayapnapabiH yneci — 31,2%, TyTbiHy 6aranapbIiHbIH MHAEKCI -
9,92%, TeHrepiMainikTiH MHTerpanablKk MHAekci - 0,87 Kypaabl. KopbimbIHObINAP - TYPaKTbl acTbIK
KeleHi, 6ipaKk TabuFn-kNMMaTTbIK )XaHe ayMaKTbIK CbiH-KaTepriepre ocan. AymakTbIK apTapanTaH-
AbIpYy, UHPaKypbLIUbIMALI XeTiNAipy, TYpakcbi3ablK hakTopnapbiH 6ackapy *aHe KNnMMaTTbiH e3-
repyiHe 6enimaeny 6oMbiHLIA Wapanap KaxeT. ArpoTexHuUKa epexernepiH cakram OTbIpbIn, acTbIK
WwapyauwblblKTapblHAa UHHOBaUUANbIK TeXHoNorusnapabl eHrisyre, coHgan-aK aybin wapyallbl-
Nbifbl 6HAIPYWiNnepiH TbIHANTKbILWITAPMEH, 6CiMAIKTepAi KopFay KypangapbIMeH XXaHe XXaHa TeXHU-
KaMeH KamTaMachbIi3 eTyAi 6akbinayfa epekile Hazap ayaapy KaxeT. AnbIHFaH HaTUXernep arpoasbik-
TYNiK casicaTbIH XeTinaipy ywiH y3ak mep3simai xymnenik xxocnapnayaa KongaHbilybl MyMKiH. Byn
Makarna KkongaHo6anbl fbilibIMU-aHANUTUKaNbIK CUNATKa Ue XXaHe a3blK-TYJliK ©3iH-63i KamTamachbI3
eTy MacernenepiH XaH-XaKTbl TalKblflayfa biknan eteai.

AHHOTaumsA. KazaxctaH BXogUT B YMCIO BeAYLIMX MUPOBLIX 3KCMOPTEPOB MNLUEHULbI U BbINONHAET
cTpaTernyeckyro yHKLMIO B o6ecneyeHnmn rmobanbHOM NnpoaoBoNbLCTBEHHON 6e3onacHocTu. 3ep-
HOBOW CEKTOpP CTPaHbl AeMOHCTPUPYET YCTONYUBLIN POCT, CaMoo6Gecne4eHHOCTb, yBenuyeHue 3Kc-
NOPTHOM BbIPYYKM U 3aHATOCTU B CeNlbCKOM MecTHOCTU. OaHaKo Takue chakTopbl, KaKk KnumMmaTu4e-
CKMe PUCKM, BbICOKasi permoHasibHasi KOHUeHTpaLuusa Npou3BoACcTBa, MHPACTPYKTYpPHbIe OrpaHu-
YEeHUS1 1 MHCTUTYLMOHaNbHble Gapbepbl, OKa3bIBalOT 3HAUYMTENbLHOE BIIMSAHME HAa CTaGUIIbLHOCTb
3TOro CenbCKOXO3ANCTBEHHOIO cermeHTa. Ljesib — naTb OUEHKY BKNaga 3epHOBOM OTpacnu B oTe-
YeCTBEHHYI 3KOHOMUKY, onpefenutb ee 3dpcekTuBHOE (PyHKLMOHUPOBAHME U KOHKYPEHTOCNO-
COBHOCTb Ha OCHOBE CTaTUCTUYECKMX MHAUKATOPOB U UHTerpanbHoOro nHaekca. lemoodsi — 3KoHo-
MeTpPUYECKMUI, CpaBHEHUSI N 0600LLIEHMA C UCNONb3oBaHueM ocuumnanbHbIX AaHHbIX Bropo Haumo-
HaNbHOW CTaTUCTUKM AreHTCTBa MO cTpaTernyeckomMmy nnaHupoBaHuio u pecdopmam Pecny6nuku
KasaxcTtaH 3a 2015-2024 roabl Ansa uccnefoBaHUA AUHAMUKU NMPOU3BOACTBEHHbLIX NMPOLECCOB No
BPEeMEHHbIM psiAaM, HopManusauum nokasatesien npyu Mx ConocTaBUMOCTU, pacyeTa UHTerpanb-
HOro MHAEeKca ¢ y4eTOM No3uLuM KOMMIIEKCHOro noaxoaa, M3y4eHms LLeHOBOM TEHAEHUUN U permo-
HanbHOW uHd(pacTpykTypbl. MeTogonorus onnpaeTcs Ha Hay4Hble nogxoabl PAO. Pe3synbmamebli
— NoKa3aHbl NONIoXKUTeNbHbIe TEMMNbl HapawMBaHMA 06bHLEeMOB BbilyCcKaeMoOW NpoAyKLUU, ypoxxam-
HocTh n akcnopTta. KoacdhduumeHT camoobecnevyeHHOCTU 3epHOM cocTtaBun 1,26, Jonsa aKkcnopTu-
pyeMbix ToBapoB — 31,2%, MHOeKC noTpeoéuTenbCcKkux ueH — 9,92%, nHterpanbHbIN MHAEKC c6anaH-
cupoBaHHOCTU - 0,87. BbieoOdbl — 3epHOBOM KOMMJIEKC KOHCTAHTHbIW, OAHAKO YSI3BMM K NPUPOAHO-
KNMMaTU4YeCKMM U TeppuTopranbHbIM Bbi3oBaM. Heo6xoanMbl Mepbl o TeppuTopuanbHOn guBep-
cudmKaumm, CoOBepLIEHCTBOBAHUIO MH(PPACTPYKTYPLI, yNpaBrneHuo paktopaMu HecTabunbHOCTU
M aganTtauum K U3MeHeHUIo Knumarta. Tpebyetcs yoensaTb 0co60e BHUMaHME BHeAPEHUIO UHHOBa-
LMOHHbIX TEXHOJIOrUIM B 3€PHOBbIX XO35IUCTBaX, CrieAys NpaBuiiaM arpoOTeXHUKMN, a TaKKe KOHTPOIb
CHabXeHuA cenbxo3npousBoauTenen yaoopeHnsammn, cpeacTBaMm 3auTbl paCTeHUMA U HOBOM Tex-
HUKOMW. NMonyyYyeHHble pe3ynbTaTbl MOTYT ObITb NPUMEHEHbI B AOJITOCPOYHOM CUCTEMHOM NNaHUPO-
BaHMW ANSl COBEePLIeHCTBOBAaHUA arponpoaoBOSfibCTBEHHOW NONUTUKK. [laHHasa cTaTbA HOCUT NpU-
KNnagHoM Hay4yHO-aHanNUTUYECKUIN XxapaKTep U cnoco6CcTByeT BCECTOPOHHEMY 06CyXaeHU0 BOonpo-
COB NPOJOBOJSIbCTBEHHOW CaMOAO0CTaTO4YHOCTMU.
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Introduction

Ensuring food security has become one of
the most pressing global challenges of the 21st
century, especially against the backdrop of cli-
mate change, geopolitical tensions, and in-
creased volatility in agricultural markets. In this
context, grain production plays a pivotal role,
as cereals remain the foundation of human nu-
trition and national food security systems. Ac-
cording to OECD-FAOQ, grain crops account for
more than 50% of global calorie intake and are
key strategic commodities in both domestic
markets and international trade (OECD.
OECD-FAOQO Agricultural...) [1].

Kazakhstan, with its vast land resources
and agro-climatic potential, is one of the lead-
ing grain producers in Central Asia and among
the top ten global wheat exporters. The grain
sector not only ensures the country’s internal
food self-sufficiency but also contributes signif-
icantly to export revenues and rural employ-
ment (Tleubayev A., Syzdykov Y.) [2]. In recent
years, Kazakhstan has repeatedly faced both
opportunities and challenges in this field: grow-
ing global demand and favorable prices have
spurred export development, while climate
risks, infrastructure limitations, and institutional
barriers have revealed systemic vulnerabilities.

The grain sector's importance has sharply
increased amid recent global shocks —such as
the COVID-19 pandemic, the disruption of lo-
gistics chains, and geopolitical conflicts —
which have triggered spikes in food prices and
raised concerns about the resilience of national
agricultural systems. The FAO has repeatedly
emphasized the need for countries to develop
sustainable, climate-resilient, and inclusive
grain production systems to strengthen food
security and stabilize global markets (FAO.
The State of Food Security...) [3]. For Kazakh-
stan, this implies not only increasing physical
volumes of production but also ensuring that
grain supply chains are stable, efficient, and re-
sponsive to both domestic needs and interna-
tional obligations (Rakhimbekova A., Mukha-
mejanova A., Babassov A. et al.) [4].

This research is driven by the need to
comprehensively assess the performance of
Kazakhstan’s grain sector in the context of na-
tional food security goals. It aims to examine
production trends, regional disparities, export
dynamics, and systemic risks that may affect
the sector’s ability to respond to internal con-
sumption demands and external shocks. Spe-
cial attention is given to wheat as the core crop
in the country’s grain balance, and to the dom-
inant role played by northern regions in grain
output.

Moreover, this study evaluates the degree
to which Kazakhstan meets key food security
criteria, such as self-sufficiency, price stability,
diversification, and sector sustainability. Using
a set of diagnostic indicators and official statis-
tical data for the period 2015-2024, the paper
seeks to identify critical trends and formulate
evidence-based conclusions that can support
strategic decision-making and policy develop-
ment in the agricultural sector. In doing so, this
work contributes to the broader academic and
policy discussion on how resource-rich econo-
mies like Kazakhstan can develop sustainable
grain systems that not only feed their popula-
tions but also enhance global food security in
an increasingly uncertain world.

Literature Review

Numerous recent studies emphasize that
Kazakhstan’s grain sector is at a strategic
crossroads due to climate variability, infrastruc-
ture bottlenecks, and changing trade flows. For
instance, Romanovska P., Schauberger
B., Gornott C. [5] developed a weather-based
statistical model to accurately forecast wheat
yields in Kazakhstan up to two months before
harvest, supporting food security planning in
Central Asia with high reliability and accessibil-
ity. Similarly Wang Y., Huang P., Khan Z. et al.
[6] documented Kazakhstan’s strong revealed
comparative advantage in wheat, barley, and
buckwheat exports, indicating robust export
competitiveness despite a modest global
share.

Infrastructure-related constraints have
also been analytically examined. Syzdykova
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A.O., Azretbergenova G. [7] underscored pro-
found transport and logistical risks in grain ex-
port routes, due to overreliance on rail corridors
and limited transit options. More recently, inter-
disciplinary research by the OECD identifies in-
itiatives for climate-resilient agribusiness in-
vestment as vital for enhancing food security
and long-term sustainability in Central Asia
(OECD. Climate-resilient agribusiness...) [8].

Other studies focus on agronomic and en-
vironmental challenges. Wang D., Gao G., Li
R. et al. [9] found significant water scarcity and
soil salinization constraints on wheat vyields,
suggesting optimized planting distribution and
irrigation reforms as solutions. Additionally,
Savin T., Morgounov A. [10] notes that Kazakh-
stan’s cereal output in 2024 exceeded the five-
year average by approximately 40%, confirm-
ing a resilient post-pandemic rebound.

Trade dynamics are addressed in USDA
and FAO reports, affirming that Kazakhstan’s
wheat production in 2024 reached record highs
while export volumes remained above aver-
age, with stable retail prices and supportive
stocks. Gafarova G., Perekhozhuk O., Glauben
T. [11] further stressed that Kazakhstan is a net
exporter with a competitive edge across multi-
ple grain types.

Several works also explore rural labor is-
sues. Kuatova D. Y., Blinov O. A, Tyulegenova
A. T. [12] examined depopulation trends in the
Akmola region, concluding that while CSR ini-
tiatives can ameliorate rural exodus, broader
rural development efforts are essential for sus-
taining agricultural labor supply.

Finally, global assessments such as the
OECD-FAQO Agricultural Outlook 2024-2033
emphasize the importance of introducing
nexus-driven investments and resilient supply
chains to uphold cereal food systems.

Collectively, this body of literature under-
scores the multifaceted nature of Kazakhstan’s
grain sector, blending technological innovation,
trade competitiveness, infrastructure limita-
tions, environmental constraints, and labor dy-
namics. The present study builds on these in-
sights to critically assess national food security
indicators using a robust, multidimensional

framework. These studies show that Kazakh-
stan’s grain sector is competitive and resilient,
yet faces notable infrastructural and environ-
mental challenges.

Materials and methods

This study employs a quantitative analyti-
cal approach to assess the role of the grain
sector in ensuring national food security in Ka-
zakhstan over the period 2015-2024. The
analysis is based on official statistical data ob-
tained from the Bureau of National Statistics of
the Agency for Strategic Planning and Reforms
of the Republic of Kazakhstan.

The research methodology includes time
series analysis of production volumes, yields,
sown areas, and export levels for the main
grain crops, with a focus on wheat as the dom-
inant component of the national grain balance.
Indicators were selected based on relevance to
food security dimensions—availability, accessi-
bility, price stability, and resilience.

Key indicators such as grain self-suffi-
ciency ratio, share of exports in total produc-
tion, price stability index, regional production
concentration, and sector sustainability index
were calculated using standardized formulas,
following FAO and national guidelines. The in-
tegral sustainability index was compiled by nor-
malizing selected indicators and applying
weighted averaging, reflecting expert-based
prioritization of risk factors.

Descriptive statistics, percentage
changes, and comparative ratios were used to
highlight interannual trends. The chosen ap-
proach allows for both retrospective assess-
ment and forward-looking evaluation of sys-
temic vulnerabilities in the grain sector in rela-
tion to food security outcomes.

Results

Table 1 presents a detailed overview of
grain and wheat production metrics from 2015
to 2024. The analysis is based on statistical in-
dicators over a 10-year period, emphasizing
trends in production volumes, yields, and sown
areas. Special attention is paid to the perfor-
mance of wheat as the dominant crop in the
country’s grain balance.

Table 1 - Dynamics of grain and wheat production in Kazakhstan, 2015-2024

Total grain Wheat Average Total Adjusted

Y production, production, ield Wheat adjusted sown area
ear yield, .
thousand thousand c/ha yield, c/ha sown area, for wheat,
tons tons thousand ha | thousand ha

2015 18 672.8 13747.0 12.7 11.9 14 982.2 117711
2016 20634.4 14 985.4 13.5 12.1 15 403.5 12 437.0
2017 20 585.1 14 802.9 13.4 12.4 15 405.4 11 976.6
2018 20 273.7 13944 .1 13.5 12.3 15 150.0 11 409.8
2019 17 428.6 11 451.6 12.3 10.1 15 396.6 11413.9
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2020 20 065.3 14 258.0 12.8 11.8 15878.4 12 182.6
2021 16 375.9 11 8141 10.4 9.3 16 108.0 12 932.6
2022 22 030.5 16 404.5 13.8 12.8 16 114.4 12 889.8
2023 17 096.6 12 110.9 10.3 9.2 17 525.5 13 761.1
2024 25204.8 18 576.7 15.2 14.2 16 746.5 13 199.6
Change in 2024 6 532.0 4 829.7 2.5 2.3 1764.3 1428.5
compared to
2015 (1)
Change in 2024 35.0 35.1 19.7 19.3 11.8 12.1
compared to
2015 (%)
10-year 19 836.8 14 209.5 12.8 11.6 15 871.1 123974
average

Note: based on the data from the Bureau of National Statistics of the Agency for Strategic Planning
and Reforms of the Republic of Kazakhstan for 2015-2024.

Table 1 shows a generally positive trend in
Kazakhstan’s grain sector over the last de-
cade. The total grain production increased from
18.67 million tons in 2015 to 25.2 million tons
in 2024, which represents a 35% growth.
Wheat production, which forms the core of the
grain balance, also rose substantially - from 13.7
million tons to 18.6 million tons, demonstrating a
35.1% increase over the same period.

The average yield of grain crops improved
from 12.7 to 15.2 centners per hectare, while
the wheat yield rose from 11.9 to 14.2 c/ha, re-
flecting enhancements in both crop manage-
ment and agricultural technologies. These im-
provements occurred despite occasional cli-
mate shocks, such as the drought-affected
years 2019 and 2021, which saw sharp de-
clines in both production and yields.

In terms of land use, the total adjusted
sown area increased modestly by 11.8%, from
14.98 million ha to 16.75 million ha, while the
sown area for wheat expanded by 12.1%. This
gradual expansion signals a stable or moder-
ately growing land base allocated to grain
crops, with wheat continuing to dominate the
sown area structure.

The 10-year average values further con-
firm stability and growth in the grain sector: av-
erage grain production was 19.8 million tons,
and average wheat production stood at 14.2
million tons, with an average yield of 12.8 c/ha
for all grains and 11.6 c/ha for wheat.

These dynamics suggest a resilient and
steadily improving sector, which plays a key role
in both domestic food provision and export poten-
tial. The observed growth in production and yield
indicators contributes to national food security
and underpins Kazakhstan’s position as a major
grain-producing country in Central Asia.

However, despite the sector’s overall ro-
bustness, the spatial distribution of wheat pro-

duction reveals a high degree of regional con-
centration. In 2024, wheat production was
heavily dominated by three northern regions:
Akmola (26.1%), Kostanay (25.6%), and North
Kazakhstan (25.4%). Combined, these regions
accounted for 77.1% of the country's total
wheat output. While this concentration facili-
tates economies of scale and logistical ad-
vantages, it also introduces systemic risks—
particularly climatic and infrastructural-should
any disruptions occur in these key territories.

In addition to production dynamics, price
volatility remains an important factor influenc-
ing both farmer incomes and market stability.
The producer price index for cereals has
shown considerable fluctuations over the past
decade, peaking at 127.9in 2019 and dropping
to a low of 93.6 in 2023. Encouragingly, the in-
dex for 2024 increased slightly to 96.8, sug-
gesting a relative stabilization in price dynam-
ics compared to the previous year. This trend
reflects a more balanced pricing environment,
reducing uncertainty for producers and rein-
forcing market confidence. Figure 1 illustrates
the evolving relationship between total grain
production, export volumes, and the share of
exports in total production in Kazakhstan over
the 2015-2024 period.

Accoding to figure 1, total grain output
rose from 18.7 million tons in 2015 to 25.2
million tons in 2024, reflecting a 35% increase.
This growth trend, with some fluctuations,
indicates Kazakhstan’s capacity to scale
production despite periodic challenges such as
droughts or market instability. Export volumes
also increased—from 4.4 million tons in 2015 to
7.9 million tons in 2024 — confirming the
country's strategic position as a grain exporter
in the region. Notably, 2024 marked the highest
grain production of the decade, ensuring
improved availability for both domestic
consumption and international trade.
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Figure 1 — Grain production and export dynamics as a factor of food security in Kazakhstan,
2015-2024

At the same time, the export share of total
grain output varied significantly, peaking at
51.1% in 2023. Such a high proportion
suggests potential strain on domestic grain
availability during that year, especially if
internal reserves were insufficient. However, in
2024, the share fell to 31.2% despite robust
export volumes, due to the record-high overall
harvest. This shift indicates a more favorable
internal balance and highlights the importance
of harvest size in mitigating export-related
risks. Ensuring a stable domestic supply while
maintaining export potential remains critical for

Kazakhstan’s food security strategy, especially
in light of global grain market volatility and
regional food system resilience.

While production and export data point to
a generally positive trajectory, it is essential to
examine the systemic risks that may
undermine the stability of Kazakhstan’s grain
sector and its role in ensuring national food
security. Table 2 presents a structured
overview of six key categories of risk—climatic,
economic, institutional, logistical, geopolitical,
and social-along with their potential impacts.

Table 2 - Key risks affecting the stability of the grain sector and food security in Kazakhstan

Risk o Impact on the Potential threat to food
Specific factor ; i
Category grain sector security
Droughts in North L :
Cimatic | Kazaknstan, * Akmola, | g TESE0, B 10 AN G10%8 | e reremse
and Kostanay regions 9 P PRy, P
E . Volatility of global grain | Loss of farmers' income, | Threats to  production
conomic X ; ”
prices reduced investment stability
Reduced government - .| Decrease in efficiency and
I . | Lack of subsidies, slowdown in N )
Institutional support, bureaucratic o sustainability = of  agri-
X modernization ;
barriers production
Deterioration of storage .| Regional supply
Logistical and transport Post-harve_st losses, delays in disruptions, increase in
. transportation and export .
infrastructure prices
. . Limited market access, | Disruption of grain balance,
" Transit restrictions and :
Geopolitical exoort barriers reduced foreign  currency | dependence on external
P earnings channels
Soci Rural depopulation and | Lower productivity, lack of | Long-term sustainability
ocial o ! .
labor shortages qualified agricultural personnel | risk for the sector

Note: compiled by the authors
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According to table 2, climatic risk remains
one of the most pressing challenges, especially
given the reliance on three northern regions —
Akmola, Kostanay, and North Kazakhstan — for
over 77% of national wheat output. Droughts in
these areas can lead to significant declines in
yields, threatening domestic supply and
triggering price surges. Economic risks, such
as global price volatility, directly affect farmer
incomes and future investment capacity,
potentially reducing long-term production
levels. Institutional and logistical factors,
including weakened government support and
infrastructure degradation, further exacerbate
inefficiencies, increasing post-harvest losses
and regional supply bottlenecks. In addition,
geopolitical constraints, such as export
restrictions and transit barriers, pose risks to
market access and foreign currency earnings.
Finally, social risks, especially labor shortages

due to rural depopulation, undermine the
sector's productivity and long-term
sustainability.

Recognizing and addressing these
interlinked  vulnerabilities is crucial for
developing targeted policies that reinforce both
the resilience of grain production and
Kazakhstan’s broader food security
framework. To conduct a comprehensive
evaluation of the grain sector’s contribution to
national food security, a set of integrated
indicators was selected based on relevance,
measurability, and alignment with international
and national standards for agricultural
sustainability and food system resilience. The
indicators presented in table 3 encompass key
dimensions such as production sufficiency,
market stability, regional diversification, and
socioeconomic importance of grain products.

Table 3 - Indicators for assessing the role of the grain sector in ensuring national food security in

Kazakhstan
Indicator Unit of Optimal value | Value in Interoretation
measurement / threshold 2024 P
Grain self-sufficienc Full coverage of domestic
ratio y Oto1 20.8 1.26 demand; potential for export
surplus
Share of arain export in Export level is acceptable and
gral P % <50% 31.2% | does not threaten domestic
total production
supply

Grain price stability o <10% Price levels are stable; low price
index ° - 9.92% | volatility risk
Share of wheat in total % >60% 73.7% Whe.at is the §trateg|cally
grain production dominant grain crop
Share of three leading High regional concentration;
regions in wheat % <70% 77.1% | 9" €9 ation;

. potential dependency risk
production
Share of grain in total Grain products are an essential
consumer food % 25% 7.6% | part of the food basket, but not
expenditures dominant in cost structure
Integral mde_x of_g_raln 0to 1 >0.8 0.87 ng_h level of sustainability in the
sector sustainability grain sector

Note: calculated by the authors

The grain self-sufficiency ratio reflects the
balance between domestic grain production
and internal consumption needs. A value
above 1 indicates the country’s ability not only
to meet its own demand but also to generate a
surplus for export. The 2024 value of 1.26
highlights a strong surplus capacity, reinforcing
Kazakhstan’s export potential and buffer
against external shocks. This indicator was
calculated as the ratio of total grain production
to domestic grain consumption, using national
food balance data.

The share of grain export in total
production is critical for assessing whether
export activities threaten internal food
availability. The 2024 share of 31.2%, well
below the threshold of 50%, confirms that
current export levels are sustainable. This
figure was derived by dividing the volume of
exported grain by total production and
expressing the result as a percentage.

To evaluate price volatility, the grain price
stability index was used. It represents the
coefficient of variation of annual producer
prices for grain over the past 10 years. With a
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2024 value of 9.92%, this indicator falls within
the acceptable threshold (£10%), suggesting
relatively stable price trends and a low
inflationary burden for consumers and
producers alike.

The share of wheat in total grain
production serves as a proxy for the strategic
weight of wheat in Kazakhstan’s grain
economy. With a 2024 share of 73.7%, it
confirms wheat's dominant role. This was
computed by dividing the volume of wheat
production by the total grain output.

The share of the top three regions in wheat
production reveals the level of regional
concentration, a factor that may indicate
vulnerability to localized shocks. In 2024,
Akmola, Kostanay, and North Kazakhstan
jointly contributed 77.1% of national wheat
output, exceeding the optimal diversification
threshold of 70%. This metric was calculated
by aggregating the regional production
volumes of these three oblasts and expressing
the sum as a percentage of total national wheat
production.

The share of grain in total consumer food
expenditures, recorded at 7.6% in 2024,
illustrates the affordability and importance of
grain-based products within household diets.
This share was calculated using data from
national household surveys on food
consumption structure.

Finally, the integral index of grain sector
sustainability, with a value of 0.87, reflects a
comprehensive assessment of its capacity to
ensure national food security. The index
enables monitoring of sustainability dynamics
over time, identification of vulnerable areas,
and serves as a tool for strategic decision-
making in agri-food policy. A value above 0.8
signals a high degree of resilience and
adaptability within the sector. The index was
calculated based on the normalization of
values for six selected individual indicators,
followed by their weighted averaging. This is a
standard approach in index methodologies,
aligned with FAO recommendations and
composite index construction techniques.

Together, these indicators offer a
multidimensional perspective on the grain
sector’s current role in ensuring food security,
while also identifying areas requiring policy
attention, particularly in terms of regional
concentration and climate risk adaptation.

Discussions

The findings of this study highlight both the
strengths and vulnerabilities of Kazakhstan’s
grain sector in the context of national food
security. The steady growth in production
volumes and yields over the past decade

reflects improvements in agronomic practices,
technological modernization, and moderate
expansion of the cultivated area. The
consistent dominance of wheat, with a share of
over 70% in total grain output, confirms its
strategic importance in the food supply chain
and export policy of the country (Halecki W.,
Bedla D.) [13].

However, the high geographic
concentration of wheat production in three
northern regions — accounting for more than
77% of total wheat output — raises concerns
about systemic risk exposure. Droughts or
infrastructure disruptions in these areas could
severely affect the entire national supply. This
spatial imbalance calls for policies aimed at
geographic  diversification and climate
adaptation (Tarraf Ibrahem N.) [14].

The grain sector's sustainability is
supported by a self-sufficiency ratio of 1.26 in
2024, indicating full domestic coverage and
export potential, while stable grain prices
reflect favorable market conditions and
resilience to external shocks. (Mkumbukiy A.,
Loghmani-Khouzani T., Madani K. et al.) [15].

Nonetheless, structural risks such as labor
shortages, logistics issues, and weak
government support may threaten long-term
stability (Galanakis C. M., Daskalakis M.,
Galanakis I. et al.) [16]. Addressing them
requires a combined focus on technology,
institutional reform, and rural development.

In this context, the integral index of grain
sector sustainability, calculated at 0.87,
validates the sector’'s overall strength.
However, to maintain and improve this level,
further attention must be given to
environmental sustainability, infrastructure
renewal, and export policy stability. Ensuring
that grain exports do not compromise internal
reserves—especially during global supply
disruptions—remains a strategic priority.

Conclusion

1. Kazakhstan's grain sector
demonstrated positive growth over the past
decade, with a 35% increase in production
volumes and improved Yyields, enhancing
national food security and export potential.

2. The sector remains vulnerable to
structural risks, including climatic shocks,
regional concentration of production, and
infrastructure limitations, which  require
proactive policy responses.

3. The integral sustainability index (0.87)
confirms the sector's high resilience, but
regional over-dependence on three northern
oblasts suggests a need for spatial
diversification strategies.
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4. Key food security indicators such as
grain self-sufficiency (1.26) and export share
(31.2%) fall within optimal thresholds,
indicating a healthy domestic grain balance
with room for export.

5. Future policies should focus on climate
adaptation, rural development, and investment
in logistics, to strengthen the sector’s stability
and safeguard food security under global
uncertainties.
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