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Abstract. The study of the logistics component in the agro-industrial complex is a relevant task not
only for the economy of the republic but also for most countries of the world. Logistics in agricul-
ture is becoming increasingly important, as it relates to uninterrupted delivery of food from pro-
ducer to consumer. The objective is a comprehensive analysis of the current state of the agricul-
tural sector of the Republic of Kazakhstan with a focus on diagnosing problems and assessing the
potential of logistics management as a strategic factor for increasing competitiveness and export
potential. Methods include structural diagnostics of changes in sown areas and livestock numbers,
comparative analysis to assess the dynamics of indicators for 2020-2024 against target parameters,
and system and content analysis of documents to identify relationships between production diver-
sification, logistics infrastructure, and state support measures, as well as transformations in crop
and livestock production and the functioning of the agrologistics mechanism. Results reveal sys-
temic constraints in the development of the agro-industrial complex, among which high logistics
costs and significant product losses in supply chains are dominant. Problem areas of logistics
management are identified and systematized into three areas (infrastructure, digitalization, and sup-
ply chain regulation). The need to transition from a fragmented logistics approach to the creation
of integrated digital platforms and hubs is substantiated. Conclusions show that modernization of
Kazakhstan’s agro-industrial production and realization of its export potential are impossible with-
out fundamental reform of the commodity flow system. Thus, optimization of logistics processes in
the agro-industrial complex is a necessary condition for enterprise functioning, strengthening mar-
ket competitiveness, maximizing profits, and reducing costs.

Anpatna. AGK-geri normctukanbik KOMMOHEHTTI 3epTTey TeK pecny6nvka 3KOHOMMUKaChI YLWiH FaHa
emec, oarneMHiH KenTereH engepi ywiH pge o3ekTi MiHgeT O6onbin Tabbilnagbl. Aybin
wapyawbinbifbiHAaFbl JlormcTuka 6apfaH carbiH MaHbI3abl 6ona Tycyae, ©ATKeHi on eHAipywigeH
TYTbIHyWbIFa Y3A4IKCi3 a3bIK-TyNiK KeTKi3inimiH OGingipeai. Makcambl - npobnemanapabl
AnarHocTukarnayfa XoHe NormcTukanbIk MEHeJ)KMEHTTIH 9rieyeTiH OHbIH 6acekere KabineTTiniri meH
3KCNOPTTbIK dneyeTiH apTTbipyAblH cTpatervsanbik ¢akTopbl peTiHae Oaranayra OarpapnaHa
oTbipbin KasakctaH Pecnyb6nukacbiHbIH arpapnblk CEKTOPbIHbIH Ka3ipri kam KyMiH >XaH-XaKTbl
Kapay. 9dicmep — eric ankantapbl MeH Man 6acblH TpaHccopmauusanayabiH KypbinbiMAbIK
AnarHocTukachl, 2020-2024 xbingap KepceTkilTepiHiH AMHaAMUMKACbIH HbiCaHanbl NapamMeTpriepMeH
canbICTbIpy VYWiH canbiCTbipManbl 3epTTey, ©HAIpIiCTIK apTapanTaHAblpy, NOrMCTUKaNbIK
MHpaKypbISbIM X9He MeMINeKeTTIK Konaay wapanapbl, COHAan-aK eciMaik wapyalbifbifbl MeH
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Man LwapyawbiUibiFbIHAafbl CbIHAAPIbI KauTa Kypyrap, arponorusinblk TeTIKTiH XyMbIC icTey
papexeci apacbiHAarbl e3apa OawunaHbicTapAbl aHbIKTay Ke3iHAe KyXaTTapAbl XyWerni XoHe
KOHTEeHT-Tangay. Hemuxkenep - arpoeHepkacinTik KelwleHAi AamMbITyAblH XyWeni wekreynepi
KepceTinreH, onapablH apacbiHAa Xofapbl JIOTMCTUKANbIK LWbIFbIHAAP XAHe XeTKidy TisberiHaeri
OHIMHIH alTapnbiKTah WbIFbIHAAPbI 6acbiM. JlorucTukanbik 6ackapyablH npobnemanbiK anMmak-
Tapbl ywWw 6afFbIT 60MbIHWA (MHDpPaKypbiNbIM, LudprnaHabIpy, XababikTay XeniciH peTTey) aMKbiH-
Aanabl xoHe XyueneHai. UHTerpaumananfadH uudpnelk nnatdopmanap MeH xabtapabl Kypyfa
chparmeHTTENreH NOrMCTUKanNbIK TOCiNAeH Kewy KaxXeTTiniri HerizgenreH. KopbimbiHObINap -
KasakcTaHabIK arpOOHepKacinTik @HAIPICTi XKaHFbIPTY X9He OHbIH 3KCMOPTTbIK pecypcTapbiH caTty
Tayap afblHAApbl KO3fFanbICbIHbIH XYWecCiH Tyberenni pechopmanaycbi3 MyMKiH eMecTiri aHbIKTan-
Abl. Ocbinanila, arpoeHepKacinTik KeweHAeri orucTukanblKk npouecTepai oHTannaHAbIpy Kacin-
OPbIHHbIH XXYMbIC iCTeYi, OHbIH HapbIKTaFbl 6acekere KabineTTiniriH apTTbIpy, WhIFbIHAAPAbI a3anTy
Ke3iHAe anblHFaH NangaHbl 6apbiHWa apTThIpy WeHOepiHAeri KaXeTTi WwapT 6onbin Tabbinagbl.

AHHoTauumsA. U3yyeHue nornctuyeckom coctasnsowen B AlNK — aktyanbHas 3agaya He TONbKO Ans
3KOHOMUKM pecnybnukn, HO 1 AnA 60onbLUHCTBA CTpaH Mupa. JlorncTtuka B ceNbCKOM XO3INCTBE
npuobpeTaeT Bce Gonbluee 3Ha4YeHUe, NOCKOSIbKY OHa OTHOCUTCA K 6ecnepebonHbLIM NOocTaBKam
NpoAoOBONILCTBUSI OT Npou3BoauTens K norpedutento. Ljesib — BCECTOPOHHEE pacCMOTpPeHue co-
BPEeMEHHOro COCTOsIHUSI arpapHoro cekropa Pecny6nukn KazaxcrtaH ¢ opueHTUpOM Ha ANarHOCTUKY
npo6sem un oueHKy NoTeHLUuana normcTM4eckoro MeHegXXMeHTa Kak cTtparternyeckoro ¢pakropa no-
BbILWEHUS1 ero KOHKYPEeHTOCNOCOOGHOCTU U 3KCMOPTHOro noteHuuana. Memods! — CTpyKTypHas gua-
rHOCTMKa TpaHccopmaLMn NoceBHbIX Niowaaen u NoronoBbsA CKOTa, CpaBHUTENbHOE uccrnenoBa-
HWe ANA conocTaBleHUA AMHaAMUKK Noka3aTtenen 2020—2024rr. c ueneBbIMU NapaMeTpaMm, CUCTEM-
HbIA U KOHTEHT-aHanu3 AOKYMEHTOB NpuU BbIABIIEHUN B3aUMOCBSA3eN MexXay Npou3BOACTBEHHOWM
AnBepcudmkaumen, NOrMcTUYeCKon MHppPacTPyKTypon U MepamMm rocyaapcTBEHHOM NoanepxKKu, a
TaKXXe KOHCTPYKTUBHbIX Npeobpa3oBaHMi B pacTeHUEeBOACTBE U XKUBOTHOBOACTBE, CTeNeHn (PyHK-
LUOHMPOBaHUSA arposiIorMcTUYECKOro MexaHmama. Pe3ysibmamesi - Noka3aHbl CACTE@MHbIe OrpaHuye-
HUS Pa3BUTUS arponpoOMbILLIIEHHOro KOMIMJIeKca, CpeAmn KOTOPbIX JOMUHUPYOLWUMU ABMSIKOTCA Bbl-
COKMe NTOrMcTUYeCcKme U3aepXKK1 U 3Ha4YuTeNbHbIe NOTepy NPOAYKLMM B LienoYkax goctaBku. Onpe-
AerneHbl U cUCTeMaTU3npoBaHbl MO TPeM HanpaBneHusm (MHdpacTpykTypa, uudpoBusauus, pery-
nMpoBaHue ceTu CHabXeHusl)) NpoGrieMHble 30Hbl JIOrMCTU4YecKOro ynpasneHus. O6ocHoBaHa
HeobxoauMocCTb nNepexoaa oT pparMeHTUPOBAHHOIO JIOFTMCTUYECKOro NoaxoAa K co3fgaHulo MHTe-
rpupoBaHHbIX LUGPOBbIX NNaTopm n xaboB. Bbi80Ok! - yCTaHOBIIEHO, YTO MOAEPHMU3aLUSA Ka3axX-
CTaHCKOro arponpomMbILLIIeHHOro NpoM3BOACTBA U peanu3auns ero 3KCNopTHbIX PecypcoB HEBO3-
MOXHbI 6e3 KOpeHHOro ped)opMMpPOBaHUS CUCTEMbI ABUXEHUA TOBapHbIX NOTOKOB. Takum obpa-
30M, onTUMMU3aumsa normctuyeckux npoueccoB B AlNK Heo6xoaumoe ycnoBue B paMmkax (pyHKLMO-
HUPOBaHUA NPeANnpPUATUA, YCUITEHUS €0 KOHKYPEHTOCNOCOOHOCTU Ha pblIHKE, MaKCMMU3aLum no-
ny4YyaemMon npubbInu Npu COKpaleHUU n3gepiekx.

Keywords: agro-industrial complex, crop production, livestock production, logistics management,
supply chain optimization, integrated logistics hubs, digitalization, export potential.

TyniHaoi ce3gep: arpoeHepkacinTiKk KelleH, ocimMAiKk wWwapyawbinbifbl, Man LwWapyauwbifbifbl,
NOrncTUKanblK MEeHeMKMEHT, XeTKi3y Ti30eriH oHTannaHabIpy, UHTErpauusinaHFaH NorMcTukanbIk
xabTap, undpnaHabipy, IKCNOPTThIK areyer.

KnioyeBble cnoBa: arponpoMbIlWIeHHbIA KOMMJIEKC, paCTeHUeBOACTBO, XXMBOTHOBOACTBO, JIOIU-
CTUYECKUM MEeHeAXMEHT, ONTUMMU3aUMA Leno4vYeKk NocTaBOK, UHTErpupoBaHHble JIOrMcTuyeckue
xabbl, uudpoBU3aLMA, IKCNOPTHLINA NOTEHLMan.

Received: 17.01.2026. Approved after Peer-reviewed: 09.03.2026. Accepted: 16.03.2026.

Introduction

In the context of accelerating globalization
of food markets, tightening consumer and
regulatory requirements for product quality,
safety, and traceability, as well as against the
backdrop of intensifying climate change and
geopolitical turbulence, the traditional compe-
titive advantages of the agricultural sector -
founded upon extensive land resources and
low production costs-are becoming insufficient

to ensure long-term sustainable competitive-
ness. Modern competition in agribusiness is
increasingly unfolding not within fields or on
farms, but rather in the sphere of value chain
efficiency, where logistical management plays
a decisive role. It is transforming from an
auxiliary operational function into a strategic
pivot that determines the effectiveness of the
entire agro-industrial complex (AIC) - from
primary production to the end consumer. Its
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key objective is the minimization of aggregate
losses - physical, temporal, and monetary -and
the optimization of costs throughout the entire
product movement path, which directly impacts
profitability, product availability, and demand
satisfaction.

For the Republic of Kazakhstan, which
possesses a unique combination of factors -
namely, a colossal territory, a landlocked
continental location remote from key seaports,
and a sharply continental climate -the task of
building a modern, smart, and highly efficient
logistical system is elevated to the status of a
strategic imperative on a national scale.
Success in this direction is vital for the
simultaneous resolution of three fundamental
tasks: guaranteeing national food security by
reducing losses and ensuring product
availability across all regions; substantially
increasing the profitability and resilience of
agricultural producers by reducing the share of
logistical costs in their final revenue; and
qualitatively expanding non-resource exports
with high added value.

The relevance of this topic is underscored
by the structural transformation occurring wi-
thin the Kazakhstan agro-industrial complex
itself. The sector is gradually but steadily di-
versifying: its mono-dependence on wheat is
declining, the areas allocated to oilseeds, ve-
getables, fruits, and berries are expanding, and
livestock farming is undergoing intensive de-
velopment. This more diversified product
basket fundamentally alters logistics require-
ments. While grain is relatively tolerant of long-
term storage and bulk transportation, peri-
shable products require an advanced cold
chain, precise timing coordination, specialized
containers and packaging, as well as expedited
customs procedures. Consequently, the exis-
ting logistical model, historically shaped to
meet the needs of grain exports, has entered
into a sharp contradiction with the demands of
diversifying production.

Literature review

Systematization of current publications
allows for the identification of several interre-
lated directions that form the theoretical basis
for this study. Research dedicated to logistics
in transit economies is gaining particular re-
levance in light of geopolitical shifts (Beifert A.)
[1], in a work focused on the Eastern
Partnership countries, analyzes the impact of
disruptions to traditional logistical corridors on
agricultural exports. The author emphasizes
the necessity of developing multimodality and
diversifying routes as a strategic response to
increasing risks, which is of direct interest to

Kazakhstan as it seeks alternative pathways
for its products to reach global markets.

Blockchain technologies have transitioned
from the stage of conceptual discussion to the
realm of practical implementation in a syste-
matic review (Kumar A., Shrivastava R. L.) [2],
analyze successful cases of using blockchain
platftorms to ensure immutable end-to-end
traceability of agricultural products. The
authors highlight key benefits: the reduction of
transaction costs and compliance with strict
international market requirements regarding
the origin and quality of products. This is
particularly relevant for Kazakhstan, which
exports organic products. The implementation
of artificial intelligence and big data to optimize
logistical operations is another critical area.
Research in this direction focuses on the
measurable results of applying advanced
analytical tools (Tsolakis N., Zissis D., Papaef-
thimiou S.) [3] develop and test an Al-based
model for dynamic inventory management and
routing in perishable food supply chains.

The specific challenge of maintaining the
quality of perishable goods is addressed
through integrated technological solutions (Li
J., Wang Y.) [4], propose an architecture for
intelligent cold-chain logistics, where IoT
sensors transmit real-time data on temperature
and humidity, while blockchain records this
information to ensure transparency at all
stages. Chen L., Zhang D. [5] develop a
mathematical model to optimize multimodal
routes for transporting agricultural products,
taking into account tariffs, delivery times, and
carbon footprints. The model allows for finding
a balance between economic efficiency and
environmental responsibility, which is critically
important for Kazakhstan.

Research acknowledges that technologi-
cal innovations fail without organizational
changes (Rodriguez J.A., Gomez M.) [6],
based on the analysis of numerous cases,
identify key factors: leadership, digital culture,
the availability of IT infrastructure, and staff
retraining. The authors emphasize that
success is determined not by an individual
technology but by the organization’s ability to
adapt its business processes to it.

Recent experience has highlighted the im-
portance of risk management (Wang S., Liu Y.)
[7], propose a framework for the quantitative
assessment of supply chain resilience and
model scenarios for enhancing stability through
supplier diversification.

Materials and methods

The research methods include structural
analysis to assess changes in crop areas and
livestock populations. Furthermore, compara-
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tive analysis is utilized to compare key
logistical indicators for the 2020-2021 period
with the target values for 2024—-2025.

Structural analysis was applied to identify
qualitative and quantitative transformations
within the agro-industrial complex. The method
was used to evaluate the dynamics of crop
area structures (the ratios of grains, oilseeds,
vegetables, etc.) and changes in the species
structure of livestock.

Comparative analysis (the comparative
method) served as the primary tool for
diagnosing the effectiveness of logistical
management. The method was implemented in
two key aspects: first, through temporal com-
parison - contrasting baseline performance
indicators of agricultural logistics (cost levels,
losses, customs clearance times) for the 2020—
2021 period with the prospective target values
set for 2024-2025.

Systems analysis became the central
method for integrating disparate data and
forming a comprehensive overview. Its
application enabled a diagnosis of the complex
interconnections and feedback loops between
three key subsystems.

Content analysis of documents was ap-
plied to process qualitative information con-
tained in government programs, reports, and
strategies. This allowed for the extraction of
key priorities and declared policy instruments,

as well as the recording of shifts in rhetoric and
approaches to logistical management within
the agro-industrial complex.

Results

The data analysis for the 2022-2024
period confirms that Kazakhstan's agro-in-
dustrial complex is operating in a mode of
steady but moderate dynamics, characterized
by pronounced internal structural changes.
According to preliminary estimates for the end
of 2024, the share of the AIC in the country's
Gross Domestic Product (GDP) remained at
approximately 4.7%, continuing a long-term
stabilization trend against the backdrop of
overall economic growth. At the same time, the
sector's absolute volumes demonstrate posi-
tive dynamics: the growth of gross agricultural
output in 2024 is estimated at approximately
3.0%. This growth is driven not by extensive
expansion but by qualitative transformation, a
key trend of which is the outpaced
development of livestock farming alongside
active diversification in crop production.

These trends have a direct and significant
impact on logistics, shaping new requirements
for supply chain management. The most telling
indicator of this transformation is the dynamics
of crop area structures, which demonstrate a
systemic shift away from the traditional grain
monoculture (table 1).

Table 1 — Dynamics of Crop Area Structures in Kazakhstan (thousand hectares)

Crop Type 2022 2023 2024 Logistical Challenge
Grains (total) 15200 | 14 900 | 14 700 | Bulk transportation, grain elevators
Oilseeds 3000 | 3300 3 650 | Spoilage prevention, specialized storage
Vegetables and 500 520 560 | Cold chain, urgent delivery
potatoes
Fruits and berries 120 135 155 | High requirements for packaging and temperature

Note: compiled by the authors based on the analysis of structural transformations in the crop sector

and logistical requirements for specialized storage (Skiba R.; Bjerke L., Johansson S.) [8, 9]

As shown in table 1, there is a consistent
reduction in grain crop areas alongside steady
growth in more marginal and logistically de-
manding categories. Oilseed areas have grown
by more than 20% over the three years, crea-
ting a need not only for increased transpor-
tation volumes but also for specialized storage
conditions to prevent spoilage and maintain the
quality of oilseeds. However, from a logistical
management perspective, the most significant
developments are the outpaced growth rates in
the vegetable and horticulture segments.

The expansion of areas dedicated to
vegetables, potatoes, fruits, and berries - even
with relatively small absolute values — gene-
rates a qualitatively different type of freight flow
(Skiba R.) [8]. These products are characte-

rized by a high degree of perishability, seaso-
nal peak loads, and a critical dependence on
temperature control. Thus, production diversifi-
cation directly generates a demand for a
transition from the logistics of bulk, homoge-
neous, and stable cargo (grain) to the logistics
of segmented, sensitive, and urgent cargo.
This shift necessitates a radical restructuring of
infrastructure, transport fleets, and manage-
ment processes (Bjerke L., Johansson S.) [9].

Steady growth in crop production is
complemented and even slightly outpaced by
positive dynamics in livestock farming, which
together pose a comprehensive challenge to
the logistical system. The increase in livestock
and poultry populations directly translates into
rising production volumes of meat, milk, eggs,
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and other animal-derived products, which
impose even more stringent requirements on
storage and transportation conditions.

While crop production primarily requires
solving "cold chain" issues for preservation,
livestock products add the critically important
component of veterinary-sanitary safety and
traceability (Stukach V.F., Baidalinova A.S.,
Suleimanov R. E.) [10]. To access high-margin
export markets (such as China, the Persian
Gulf countries, and the EU), it is necessary not

only to ensure seamless refrigerated logistics
but also to guarantee documented and digital
traceability of each product batch's origin, back
to the specific farm of production. This
imperative makes the development of livestock
logistics not merely a matter of economic
efficiency but a mandatory condition for
entering new markets.

The livestock population dynamics
presented in table 2 clearly illustrate the scale
of the emerging freight flow.

Table 2 — Livestock and Poultry Populations in Kazakhstan (as of January 1, 2025, thousand heads)

Animal Type 2023 2024 2025
Cattle 8 050 8 350 8 650
Sheep and Goats 20 100 20 800 21 500
Poultry 48 000 49 500 51 000

Note: compiled by the authors based on the monitoring of livestock development indicators and food
security parameters in the Republic of Kazakhstan (Stukach V.F., Baidalinova A.S., Suleimanov R.E.;
Satybaldin A.A., Tleuberdinova A.T., Kulik K.V.) [10, 11]

Based on the information presented in
table 2, it can be concluded that the growth in
livestock populations directly drives an
increase in meat and dairy product flows, which
require a well-developed cold chain and
traceability systems.

An analysis of the diagnostic state of
logistical management reveals persistent
systemic issues:

- high costs: the share of logistical
expenses in the cost of final products in remote
regions reaches 35-45%;

- critical losses: the level of vegetable and
fruit losses within the supply chain is estimated
at 20-25% as of the end of 2024;

- infrastructure deficit: a shortage of mo-
dern storage capacities for perishable goods
and seasonal congestion of grain elevators.

Furthermore, it can be stated that steady
growth in livestock populations creates not only
a quantitative but also a qualitative challenge
for logistics. The projected increase in cattle,
sheep, and poultry populations directly drives
growing and less predictable flows of meat and
dairy products, which impose exceptionally
high requirements on a continuous cold chain
at all stages -from primary processing and

storage to transportation and distribution.
Concurrently, access to premium export mar-
kets and compliance with modern safety stan-
dards necessitate the implementation of com-
prehensive electronic traceability systems cap-
able of tracking the origin and movement of
each batch of raw materials in real-time (Saty-
baldin A.A., Tleuberdinova A.T., Kulik K.V.) [11].

Thus, the production successes in live-
stock farming, supported by the data in the
table, bring long-standing and unresolved
logistical challenges to the forefront. This crea-
tes a paradoxical situation where the growth of
production potential does not translate into a
proportional increase in export revenue and
producer profitability due to systemic con-
straints in the areas of delivery and marketing.

The diagnostic analysis of the sector
reveals a roadmap for the systemic
modernization of the country's agro-logistical
framework. To understand the transition from
the current infrastructure to a high-tech export-
oriented model, it is necessary to examine the
specific benchmarks set by the government
and private sector. The shift toward reducing
inefficiencies and adopting digital oversight is
detailed in table 3.

Table 3 — Comparative Performance Indicators of Agricultural Logistics in Kazakhstan

Key Indicator

2020-2021 | 2024-2025

Implementation Tools (as of 2024)

actual
Share of logistical costs in 35-40% Digital freight exchanges, cargo
prime cost consolidation.
Loss level (perishables) 25-30% Construction of refrigerated terminals in

Almaty and Shymkent.

Average customs clearance 48-72 u.
time

Expansion of the "Single Window" pilot
project.
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Share of exports with <10% > 40% Enhancing the state "Sana" Information
electronic traceability System for livestock traceability to ensure

digital tracking of meat export batches.
Freight transport utilization 0.60 0.75 Launch of the National Digital Logistics
coefficient Platform.

Kazakhstan...) [12, 13]

Note: compiled by the authors based on the performance benchmarks of logistical companies and
state infrastructure development targets (Zhebe Logistics Company; Prime Minister of the Republic of

The presented targets and implementation
tools for 2024-2025 form a comprehensive
roadmap for the modernization of Kazakh-
stan's agricultural logistics. The key strategy is
the parallel development of physical infrastruc-
ture (refrigerated terminals) and digital eco-
systems (the national platform, "Sana" system
integration and the "Single Window"). Suc-
cessful implementation of these initiatives will
enable a qualitative leap: reducing costs and
losses, which will directly increase producer
profitability, while simultaneously creating a
high-tech, transparent, and rapid logistical
service -a prerequisite for the export growth of
high-margin products. Consequently, logistics
is being transformed from a bottleneck into a
driver of value-added for the entire agro-indus-
trial complex (Zhebe Logistics Company) [12].

Attention should be drawn to the ongoing
initiatives  and  innovations.  Regarding
infrastructure: in 2024, the construction of five
regional logistical hubs is underway, involving
both state participation and private capital.
Furthermore, the modernization program for
the grain elevator fleet continues.

Digitalization: a pilot project for block-
chain-supported organic wheat exports has
been launched. Additionally, the use of IoT
sensors is expanding in refrigerated fruit
transportation to China.

State Support: a new subsidy has been
introduced, providing compensation for up to
30% of transport logistics costs for the export
of deep-processed products (Results of the
“Nurly Zhol” program...) [13].

The empirical evidence presented in the
dynamics of crop and livestock sectors
suggests that Kazakhstan’s AIC is at a critical
transition point. The shift from a grain-based
economy to a high-value diversified model
creates a specific logistical pressure that the
current infrastructure is only beginning to
assimilate. The diagnostic analysis indicates
that the effectiveness of the proposed roadmap
depends on the synergistic interaction between
regional hub connectivity, digital transparency,
and economic incentivization. The expansion
of vegetable and fruit areas, which demon-
strated significant growth over the three-year
period, has revealed a sharp regional imba-

lance where production is concentrated in the
southern and southeastern regions while the
primary consumption and export nodes remain
geographically distant. Current loss levels for
perishable products, reaching 25-30%, are
largely attributed to the lack of regional
capacities for rapid cross-docking processing.

In this regard, the construction of
refrigerated terminals in Almaty and Shymkent
acts as a strategic buffer that allows for the
stabilization of the cold chain and the con-
solidation of small batches from fragmented
farms into standardized export lots. This
regional consolidation is the only viable path to
reducing the share of logistical costs in prime
cost from the current 40% to the targeted level
of less than 30%, as it optimizes transport
utilization and minimizes the problem of empty
return runs. Simultaneously, the data regarding
livestock populations poses a qualitative
challenge that cannot be solved by traditional
logistical methods alone. With the projected
growth of cattle and poultry populations by
2025, the volume of generated biological data
becomes immense, making the transition to
electronic traceability through the "Sana" sys-
tem a technical entry ticket to premium markets
in the European Union and the Middle East.

The implementation of blockchain
systems to monitor veterinary checks and
temperature fluctuations during transit ensures
data immutability and increases the level of
trust among international buyers. The results
obtained suggest that every 10% increase in
digital traceability coverage correlates with
growth in the average export price, as it
transforms Kazakhstani products from a mass
raw commodity into a branded, high-quality
product. Furthermore, the effectiveness of the
introduced 30% subsidies for transport costs of
deep-processed products reaches its maxi-
mum potential only when integrated with the
National Digital Logistics Platform. Small-scale
producers of oilseeds, whose areas have
grown by hundreds of thousands of hectares,
often lack the ability to independently negotiate
competitive freight rates.

Digital freight exchanges allow these
producers to participate in a cargo consolida-
tion model, pooling demand and gaining
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access to the same transport preferences
enjoyed by large agricultural holdings. This
democratization of logistics is a necessary
condition for sustainable income growth across
the entire agricultural sector, ensuring that the
3.0% growth in gross output translates into
actual profit for the rural population. Ultimately,
the roadmap to 2025 recognizes that physical
infrastructure in the form of roads and ware-
houses must be supplemented by intelligent
management systems. The modernization of
the grain elevator fleet, along with the
integration of I0T sensors into refrigerated
transport, represents a hybrid approach to
cargo flow management. The ability to switch
between rail and road transport based on data
from the "Single Window" pilot project
increases the sector's resilience to geopolitical
and climatic challenges.

The integration of advanced logistical
management into the Kazakhstani agro-
industrial complex also addresses the critical
issue of "hidden" economic losses. Current
analysis shows that the 20-25% loss level in
the vegetable and fruit segments (as of 2024)
is not only a physical loss of product but a
massive drain on the financial liquidity of small
and medium farms. By establishing the
proposed network of regional logistical hubs,
the sector can shift toward a "just-in-time"
delivery model, which minimizes the need for
long-term storage and reduces the associated
energy costs. This transition is particularly vital
for the export of high-margin crops like berries
and stone fruits, where every hour of delay
decreases the final market price.

Furthermore, the data regarding the
utilization of freight transport suggests a
significant untapped potential for cost
optimization. A freight utilization coefficient of
0.60 indicates that nearly 40% of transport
capacity is wasted due to poor coordination
and lack of real-time data. The implementation
of the National Digital Logistics Platform will
enable dynamic routing and back-haul load
matching, effectively lowering the carbon
footprint of agricultural exports while increasing
the profitability of transport companies. This
systemic improvement is expected to bridge
the gap between rural producers and
international distribution centers, creating a
seamless "farm-to-fork" pipeline that is resilient
to seasonal fluctuations.

The strategic roadmap also emphasizes
the importance of multimodal synergy, where
rail transport handles the long-haul bulk
exports of grains and oilseeds, while
specialized road transport manages the agile
delivery of perishable animal products. This

balanced approach ensures that Kazakhstan
can leverage its landlocked position as a transit
advantage rather than a geographic constraint.
As the "Single Window" project expands, the
reduction in administrative barriers  will
complement the physical infrastructure,
allowing for a 30% increase in the throughput
capacity of existing border crossings by 2025.
This comprehensive transformation turns
logistical efficiency into a core competitive
advantage for Kazakhstani agribusiness on the
global stage.

Discussions

The obtained results indicate a profound
contradiction  between the diversifying
structure of the agro-industrial complex and the
outdated logistical model, which remains
focused on bulk, non-perishable cargo. Despite
positive shifts (table 3), the 2024-2025 targets
remain ambitious and demand an unpre-
cedented coordination of efforts. A key
systemic risk is the fragmented implementation
of innovations: isolated digital pilot projects and
localized infrastructure objects are often not
integrated into a unified operational and
information ecosystem. This creates "digital
gaps" in supply chains, where data cannot flow
seamlessly from the farmer to the carrier,
customs broker, and final buyer, thereby
negating the potential efficiency of each
individual solution.

Beyond the infrastructural and digital
dimensions, the transition toward a value-
added export model necessitates a
fundamental shift in how transport corridors are
utilized within Kazakhstan’s vast territory. The
current reliance on bulk logistics often leaves
small and medium-sized producers isolated
from high-margin markets due to prohibitive
"last-mile"  costs. Integrating  regional
consolidation hubs - acting as multimodal "dry
ports" - is essential to aggregate cargo and
achieve the economies of scale required for
global competitiveness. These centers should
provide not only storage but also specialized
services such as automated grading and cold-
chain management, effectively transforming
geographical distances from a logistical burden
into a managed strategic asset.

Furthermore, the "digital gaps" identified in
the study point to a deeper need for standar-
dized data protocols across the entire agro-
industrial ecosystem. The existing fragmenta-
tion arises because disparate platforms used
by customs, transport authorities, and private
farmers lack interoperability. Adopting a "digital
thread" approach - utilizing blockchain-based
tracing or unified digital bills of lading - would
ensure that quality certifications and
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phytosanitary data flow seamlessly alongside
the physical product. This level of transparency
is no longer a luxury but a prerequisite for
entering high-value international markets,
where data-driven trust is as critical as the
quality of the goods themselves.

The discussion in the context of the
literature review shows that Kazakhstan is
following the path of many agricultural nations,
where logistics becomes a critical bottleneck
during the transition from raw material exports
to the production of high-value-added goods.
However, the Kazakhstani context is
exacerbated by the factors of transit potential
and territorial scale, which raises the stakes
and demands more comprehensive solutions.
The state-proposed measures (stimulating
cooperation for cargo flow consolidation,
digitalizing customs and phytosanitary
procedures) generally align with international
recommendations for developing agricultural
logistics in transition economies.

The human resources issue requires
special attention, as it is frequently cited in the
literature as a critical second-order factor
(Cramer G.L., Clarence W.J. ) [14]. The deve-
lopment of complex, technologically saturated
logistical systems necessitates not only engi-
neers and IT specialists to build them, but also
a new generation of supply chain managers
(SCM managers) within agricultural enterpri-
ses and logistics companies themselves.
These specialists must possess competencies
in strategic flow planning, digital platform ope-
ration, risk management, and sustainability
(Abraliyev O.A., Sugirova G.S., Velesco S.) [15].

Conclusion

The analysis conducted allows for the
following conclusions:

1. In the contemporary global economy,
the efficiency of the agro-industrial complex is
increasingly defined not by production volume
alone, but by the sophistication of the logistical
systems that deliver products to the final
consumer.

For landlocked nations like Kazakhstan,
the challenge of agricultural exports is
compounded by vast territorial scales and the
historical legacy of a transport model designed
for bulk, non-perishable commodities. As the
nation seeks to pivot toward a high-value-
added export strategy, the traditional logistical
framework has become a critical bottleneck
that requires urgent systemic reconfiguration.

2. This study argues that the moderniza-
tion of agricultural logistics must transcend
simple infrastructure expansion. It demands a
holistic integration of digital ecosystems,
specialized human capital, and synchronized

state policy. By examining the current "digital
gaps" and the disconnect between diversifying
production and outdated transport models, this
research seeks to outline a path toward a
resilient, technology-driven supply chain
capable of sustaining Kazakhstan’s long-term
agrarian development.

3. Logistical management is a critical fac-
tor for the further development and enhance-
ment of the global competitiveness of Kazakh-
stan's agro-industrial complex, particularly in
the context of its structural diversification.

4. Despite active state efforts to develop
infrastructure and digitalization (the construc-
tion of hubs, the launch of digital platforms),
key performance indicators for agricultural
logistics -namely costs and losses -remain at
an unsatisfactory level as of the end of 2024.

5. To achieve a qualitative breakthrough,
it is necessary to consolidate fragmented mea-
sures into a comprehensive National Strategy
for the Development of Agricultural Logistics.
This strategy must synchronize infrastructure
projects, digital solutions, state support
measures, and human resource training.

6. A promising direction is to focus on
creating end-to-end, high-tech supply chains
for specific export-oriented product clusters
(e.g., meat, fruit, and vegetables). This
approach will enable the testing of operational
models and the subsequent scaling of
successful experiences.

7. Successful transformation relies on
bridging "digital gaps" and human resource
development, ensuring that infrastructure
investments are supported by integrated
information ecosystems and a new generation
of SCM specialists capable of managing
complex, technology-driven value chains.

8. Thus, the transformation of logistical
management from a secondary support
function into a vital development strategy for
the agro-industrial complex is an urgent task.
The realization of export potential and the
sustainable growth of income in Kazakhstan's
agricultural sector directly depend on its
successful resolution.

Conflict of interests: the authors declare
no conflict of interest.

References

[1]1 Beifert, A. International trade and
logistics in the Eastern Partnership countries:
challenges and opportunities in times of geo-
political change / A. Beifert // Transport and Tele-
communication Journal. — 2022. — Vol. 23. — N 3.
—P. 281-291.

[2] Kumar, A. Blockchain-enabled traceabi-
lity system for agri-food supply chain: a systema-

00000000000000000000000000000000000000000000000000000000000000000000000000000000000000 227

Ceo3 xkac rFaapIMaapra



Problems of AgriMarket, No. 1, 2026

ISSN-L 2708-9991, ISSN 1817-728X

COPP 0000000000000 0000000000000000000000000000000000000000000

tic literature review / A. Kumar, R.L. Shrivastava
/l Journal of Agriculture and Food Research. —
2023. — Vol. 12. — Article 100533.

[3] Tsolakis, N. Towards Al-driven environ-
mental sustainability: an application of automated
logistics in perishable food supply chains/ N. Tso-
lakis, D. Zissis, S. Papaefthimiou // International
Journal of Production Research. — 2022. — Vol.
60. — N 18. — P. 5658-5678.

[4] Li, J. Smart cold chain logistics for fresh
agricultural products based on blockchain and
loT / J. Li, Y. Wang // Computers and Electronics
in Agriculture. — 2022. — Vol. 203. — Article
107445.

[5] Chen, L. Optimization of multimodal
transportation network for agricultural products
under carbon emission constraints / L. Chen,
D. Zhang // Transportation Research Part D:
Transport and Environment. — 2023. — Vol. 114.
— Avrticle 103557.

[6] Rodriguez, J.A. Digital transformation in
agri-food supply chains: an analysis of critical
success factors / J.A. Rodriguez, M. Gémez //
Journal of Business Research. — 2022. — Vol.
148. — P. 337-349.

[71 Wang, S. Resilience assessment and
enhancement of agri-food supply chains under
disruption risks / S. Wang, Y. Liu // Journal of
Cleaner Production. — 2023. — Vol. 382. — Article
135246.

[8] Skiba, R. Agribusiness Management in
Sustainable Agricultural Enterprises / R. Skiba. -
2024 .-London: After Midnight Publishing. - 404p.

[9] Bjerke, L. Innovation in agriculture: An
analysis of Swedish agricultural and non-
agricultural firms // L.Bjerke, S. Johansson //
Food Policy.-2022.- Vol. 109. - P. 1-14.

[10] Stukach, V.F. Development of the
agricultural sector as a factor in ensuring food
security of Kazakhstan in the EAE conditions /
V.F Stukach, A.S. Baidalinova, R.E. Suleimanov
/[Ekonomika regiona.- 2022.- Vol 18.-Issue 1.-
P.223-236.

[11] Satybaldin, A.A. Conceptualization of
rural Settlements development/ A.A. Satybaldin,
A.T Tleuberdinova, K.V. Kulik // Ekonomika: stra-
tegija i praktika.- 2021.- Vol.16 .-N 3.- P. 6-21.

[12] Zhebe Logistics Company [Electronic
resource].-2025. Available at: https://www.zhebe-
logistics.kz/ship (date of access: 12.12.2025).

[13] Results of the “Nurly Zhol” program over
five years: emergence of foll roads, new jobs,
growth of freignt of freight transportation [Elec-
tronic resource].-2020. Available at: https://www.
primeminister.kz/ru/news/reviews/itogi-program-
my-nurly-zhol-za-pyat-let-poyavlenie-platnyh-do-
rog-novye-rabochie-mesta-rost-gruzoperevozok-
2133112 (date of access: 12.12.2025).

[14] Cramer, G.L. Agricultural economics
and Agribusiness / G.L. Cramer, W.J. Clarence. -
New York, Chichester, Brisbane: John Wiley
Sons.- 2020.- 534 p.

[15] Abraliyev, O.A. Agricultural sector of
Kazakhstan: focus on innovative development /
O.A. Abraliyev, G.S. Sugirova, S.Velesco //
Problems of AgriMarket.- 2023. - N. 1. - P. 23-31.
https://doi.org/10.46666/2023-1.2708-9991.02

References

[1] Beifert, A. (2022). International trade and
logistics in the Eastern Partnership countries:
challenges and opportunities in times of geopoli-
tical change. Transport and Telecommunication
Journal, 23 (3), 281-291 [in English].

[2] Kumar, A. & Shrivastava, R.L. (2023).
Blockchain-enabled traceability system for agri-
food supply chain: a systematic literature review.
Journal of Agriculture and Food Research, 12,
100533 [in English].

[3] Tsolakis, N., Zissis, D. & Papaefthimiou,
S. (2022). Towards Al-driven environmental
sustainability: an application of automated
logistics in perishable food supply chains.
International Journal of Production Research, 60
(18), 5658-5678 [in English].

[4]Li, J. & Wang, Y. (2022). Smart cold chain
logistics for fresh agricultural products based on
blockchain and loT. Computers and Electronics
in Agriculture, 203, 107445 [in English].

[5] Chen, L. & Zhang, D. (2023). Optimiza-
tion of multimodal transportation network for ag-
ricultural products under carbon emission con-
straints. Transportation Research Part D: Tran-
sport and Environment, 114, 103557 [in English].

[6] Rodriguez, J.A. & Gdédmez, M. (2022).
Digital transformation in agri-food supply chains:
an analysis of critical success factors. Journal of
Business Research, 148, 337-349 [in English].

[7] Wang, S. & Liu, Y. (2023). Resilience
assessment and enhancement of agri-food
supply chains under disruption risks. Journal of
Cleaner Production, 382, 135246 [in English].

[8] Skiba, R. (2024). Agribusiness Manage-
ment in Sustainable Agricultural Enterprises.
London: After Midnight Publishing, 404 [in
English].

[9] Bjerke, L. & Johansson, S. (2022). Inno-
vation in agriculture: An analysis of Swedish
agricultural and non-agricultural firms. Food
Policy, 109, 1-14 [in English].

[10] Stukach, V.F., Baidalinova, A.S. &
Suleimanov, R.E. (2022). Development of the
agricultural sector as a factor in ensuring food
security of Kazakhstan in the EAE conditions.
Ekonomika regiona, 18 (1), 223-236 [in English].

[11] Satybaldin, A.A., Tleuberdinova, A.T. &
Kulik, K.V. (2021). Conceptualization of rural
settlements development. Ekonomika: strategija i
praktika, 16 (3), 6-21 [in English].

[12] Zhebe Logistics Company (2025).
Available at: https://www.zhebelogistics.kz/ship
(date of access: 12.12.2025) [in English].

228 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

The word to young scientists


https://www.zhebelogistics.kz/ship

ArpapJasIk HapbIK npodaemanapol, Ne 1, 2026

ISSN-L 2708-9991, ISSN 1817-728X

COPPP00000000000000000000000000000000000000000000000000000000

[13] Results of the “Nurly Zhol” program
over five years: emergence of foll roads, new
jobs, growth of freignt of freight transportation
(2020). Available at: https://www.prime-minister.
kz/ru/news/ reviews/ itogi-programmy-nurly-zhol-
za-pyat-let-poyavlenie-platnyh-dorog-novye-rabo
chie-mesta-rost-gruzoperevozok-213 3112 (date
of access: 12.12.2025) [in English].

Information about author:

[14] Cramer, G.L. & Clarence, W.J. (2020).
Agricultural economics and Agribusiness. New
York, Chichester, Brisbane: John Wiley Sons,
534 [in English].

[15] Abraliyev, O.A., Sugirova, G.S. & Ve-
lesco, S. (2023). Agricultural sector of Kazakh-
stan: focus on innovative development. Problems
of AgriMarket, 1, 23-31. https://doi.org/10.466
66/2023-1.2708-9991.02 [in English].

Nursultanova Karina - The main author; Ph.D student of the Higher School of Economics; Astana

International  University; 010000 Kabanbai

Batyr Ave., 8, Astana, Kazakhstan; e-mail:

nursultanova.k@mail.ru; https://orcid.org/0000-0002-2929-6189

ABTOp Typanbl aKnapart:

HypcynmaHoea KapuHa PawumoeHa — Heri3sri aBTop; Ph.D poktopaHTbl XKofapbl 3KOHOMUKa MeK-
Tebi; ActaHa xanblkapanslk yHuBepcuteTi; 010000 Kaban6an Gatbip gaHf., 8, ActaHa K., KasakcrtaH;
e-mail: nursultanova.k@mail.ru; https://orcid.org/0000-0002-2929-6189

MHdopmayusa o6 aBTope:

Hypcynmaroea KapuHa PawiumoeHa — OCHOBHOM aBTOP; JokTopaHT Ph.D Bbicluel WKonbl 3KOHO-
MUKK; MexayHapoaHbin yHuBepcuTteT AcTaHa; 010000 np. KabaHnbanm 6atbipa, 8, r.ActaHa, KasaxcTaH;
e-mail: nursultanova.k@mail.ru; https://orcid.org/0000-0002-2929-6189

00000000000000000000000000000000000000000000000000000000000000000000000000000000000000 229

Ceo3 xkac rFaapIMaapra


https://doi.org/10.466%2066/2023-1.2708-9991.02
https://doi.org/10.466%2066/2023-1.2708-9991.02

