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Abstract. The objective is to assess the impact of the digital transformation of logistics infrastruc-
ture on expanding the export potential of Kazakhstan’s meat sector, with a focus on increasing the
share of processed products and enhancing the industry’s international competitiveness. Methods
include a comprehensive set of methodological approaches ensuring a holistic study of the effects
of logistics digitalization; calculation and design methods for determining relative indicators and
preparing forecasts; statistical-economic methods for analyzing the dynamics of production pro-
cesses and development trends in the meat processing industry; expert methods for monitoring
the influence of institutional, technological, and market factors on sectoral competitiveness; and
monographic methods for studying problematic aspects of livestock production under conditions
of digital transformation of supply chains. Results —infrastructural and technical barriers constrain-
ing the expansion of exports of processed meat products are identified. Priority directions for mod-
ernization of the transport network are outlined, including the creation of regional agro-logistics
hubs, digital platforms for supply chain management, and upgrading processing capacities. It is
noted that the digital transformation of logistics mechanisms stimulates export expansion, contrib-
utes to reducing operational costs, strengthening quality and safety control of meat products, im-
plementing 10T, blockchain technologies, and big data interpretation, and strengthening the coun-
try’s position in the global meat market. Conclusions — an important role is played by stimulating
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private sector participation in digital reform through targeted subsidies, tax incentives, and public-
private partnership models. The implementation of effective measures will reduce transaction
costs, enhance the competitive advantages of the meat cluster in external markets, and create con-
ditions for long-term export-oriented brand promotion.

AnpaTtna. Makcambi — KanTa eHAenNreH eHiMm yneciHiH ecyiHe XxoHe canaHbIH XanblKapanblk 6acekere
KabineTTiniriH apTThipyfa 6aca Ha3ap ayaapa oTbipbin KazakcTaHHbIH €T CEKTOPbIHbIH 3KCMOPTTbIK
aneyeTiH KEHenUTyre NorMcTuKanbiK MHpPaKypbINbIMHbIH LU pbIK TPaHcopMaUUACbIHbIH 3CepiH
6aranay. ©dicmep — NOrMCTUKaHbl LM pPNaHAbIPYAbIH 9CepiH XKaH-)XXaKTbl 3epTTeyai KaMTaMachbi3
eTeTiH oAicHamanbIK Tacinaep KelleHi, ecenTiKk - KOHCTPYKTUBTI-CaHAbIK ecenTeyrnepaiH
canbiCTbipManbl KepceTKiTepiH aHbIKTay XXaHe Oomkampap xacay kesiHAe, cTaTUCTUKAnNbIK -
3KOHOMMKanNbIK-OHAIPICTIK npouecTepAiH AWHAMUKACbliH XX9He eT eHAey ©HepkKacibGiHiH Aaamy
TeHOeHUMsNapbliH Tanpgay YWiH, capantamManblK - MHCTUTYLMOHanAblK, TEXHOJOTUANbIK X9He
HapbIKTbIK (pakTopnapablH cananblk 0acekere KabineTTinikke acepiH MOHUTOPUHITEY Ke3iHge,
MoHorpaduAnbIK - XKeTKi3y Ti30eKkTepiH unMdpnbIK XXaHapTy XKaFfganbiHAa Man WapyawbibiFbIHbIH
npobnemanbiK acnekrtinepiH 3eptreyai kamTamacbi3 eTTi. Homuxxenep - eT eHOoey eHimAaepiHiH
3KCMOPTbIH YIIFaNTYyAbl TEXENTiH UHPaKypbINbIMAbIK XaHe TEXHUKaNbIK Keaeprinep aHbiKTangbl.
©OHipnik arponorusanblKk xabtapabl, XabablkTay apHanapblH 6ackapyablH uudpnbiKk nnart-
chopmanapbiH KypyAbl XXoHe KauTa eHAey KyaTTapblH XaHapTyAbl KOca anfaHaa, KesiK XXeniciH
XaHFbIPTYAbIH 6acbiM OarbiTTapbl GenrineHai. Jloructukanblk TeTikTepai uMdpnbiK TypneHaipy
3KCNOPTTbIK 3KCMAaHCUAHbI bIHTanaHAbipy 6onbin Tabbinaabl, onepauusanblK WbIFbICTapAbI
TemeHAeTyre, eT eHiMAaepiHiH canacbl MeH KayincisgiriH 6akbinayabl Kywentyre, loT 6nok4yenH
TEXHOJIOrMANapbiH eHridyre xaoHe YINKeH AepeKkTepai TyciHAipyre, pecny6nukaHblH anempik eT
HapbIfbIHAAFbl YCTaHbIMbIH HbIFaUTyFa biknan eteai. KopbimbIHObLIap - HbicaHanbl cyb6cuausnap,
canbIKTbIK XeHingikrep, MeMneKeTTiK-)KeKellesik apinTecTik Mogenbaepi ecebGiHeH Xeke Kacinkep-
nikTiH undpnbik pedopmara KaTbIiCyblH bIHTanaHgbipy MaHbi3gbl pen atkapagbl. [Mopmengi
wapanapAabl icke acbIipy TPaH3aKUMANbIK WbiFbIHAapAbl KbICKapTYyFa, CbIPpTKbl cayAa anaHgapbiH-
Aafbl eT KnacTepiHiH 6acekenecTik apThIKWbIbIKTapblH apTTbIPyfa, OHbIH OpeHAiH y3aK mep3imMai
3KCnopTKa bargapnaHfaH inrepineTyAiH anfbillapTTapbiH KanbiNnTacTbipyfa MyMKiHAIK Oepegi.

AHHoTaumsa. Lenb — oueHka BnusiHuA uncdpoBon TpaHcdopmaLnm NOrMcTMYeckon UHdpacTpyk-
Typbl Ha paclumpeHue 3KCMOPTHOro NoTeHuMana MsacHoro cektopa KasaxcraHa ¢ akLieHTOM Ha pocT
Aonu nepepaboTaHHOW NPOAYKLUM U NOBbIWEHME MeXAYHapoAHOW KOHKYPEHTOCNOCOGHOCTU OT-
pacnu. Memodb! — KOMNNEKC METOAONONM4YeCKUX Noaxoaos, obecnevynBaloLux BCECTOPOHHEE UC-
cnepgoBaHue adpeKkToB LUMcpoBU3aLUN NTIOTMCTUKN, PACHETHO-KOHCTPYKTUBHBIN - NPpU onpeperne-
HWUU OTHOCUTESNbHbIX NOKa3aTenen KoNIM4ecTBeHHbIX PacYETOB M COCTaBIEHMU NPOrHO30B, CTaTu-
CTMKO-3KOHOMMUYECKUM - ANA aHanu3a AMHaMUKU NPOU3BOACTBEHHbIX MPOLIECCOB U TEHAEHLUUN pa3-
BUTUA MsiconepepabaTbiBaloen NPOMbILWIIEHHOCTU, 3KCNEPTHLIN - NP MOHUTOPUHIe BO3OEUCT-
BUA UHCTUTYLMOHAlNbHbIX, TEXHONMOIMYECKMX U PbIHOYHbIX (PaKTOPOB Ha OTPaCcNeBYI0 KOHKYPEHTO-
CNocoBHOCTb, MOHOrpadnyeckum - obecneynn nsyyeHme npodneMHbIX acneKToB XXKMBOTHOBOACTBA
B ycrnoBusix umdpoBoro o6HOBNEeHUs Lenen NocTaBok. Pe3ysibmamsl - BbisiBNeHbl MHPACTPYK-
TypHbIe U TeXHMYECKMNE Dapbepbl, CAepPXKMUBatOLLME HapalmnBaHue 3KCnopTa NPOAYKTOB MsAconepe-
paboTkn. O603Ha4YeHbl NPMOPUTETHbIE HanpaBNeHUsi MOAEePHU3aLUM TPAaHCMNOPTHOM CeTU, BKIKO-
Yyasi co3pgaHue permoHanbHbIX arporiorMcTMYeckux xabos, undpoBbIX NnNaTgopm ynpaBneHus Ka-
Hanamm cHaGxeHusa 1 o6HoBNeHue nepepabaTbiBaloWwmx MowHocTen. OTmeyaeTcs, YTo LucpoBoe
npeobpa3oBaHMe NIOrMCTMYECKUX MEXAHU3MOB SIBNISIETCA CTUMYJIOM 3KCMOPTHOM 3KCMaHCUU, CNo-
Cco6GCTBYeT CHMXXEHMUIO ONepaLnoHHbIX PacXoAoB, YCUIIEHMIO KOHTPONA KavyecTBa U 6e3onacHocTH
MSICHbIX U3Aenuin, BHeapeHuto TexHonorun loT 6nokyenHa M MHTepnpeTauun 60nbLIMX AaHHbIX,
YKpenneHuto No3nuum pecnyo6mkn Ha MUPOBOM pbIHKE Msica. Bbieodbl — BaXKHY0 pofib UrpaeT CTU-
MynupoBaHue y4yacTusi YaCcTHOro npeanpuHuMaTenbcTBa B uucgpoBomy pechopMmupoBaHum 3a cHeT
ueneBbIX Cy6ocnann, HanoroBbIX NbLroT, MOAENen rocyaapcTBEeHHO-4YacTHOro napTtHepcrea. Peanu-
3auusi AeNCTBEHHbIX Mep MO3BOJIT COKPaTUTb TPaHCaKUMOHHbIE U3OEPXKKU, YBENUYUTb KOHKY-
PEHTHbIE MPenMyLLecTBa MSICHOIO Kilactepa Ha BHELHMX TOProBbIX nrouwjagkax, ¢popmupoBaTtb
NpeanochbiNKU AONroCPOYHOro 3KCNOPTOOPMEHTMPOBAHHOIO NPOABUXEHWA ero 6paHaa.

Keywords: agro-industrial complex, meat industry, processed meat products, logistics infrastruc-
ture, export potential, international trade, food security.

Tyningi ce3gep: arpoOeHepKacCinTiK KeleH, eT canacbl, eHAeNnreH et eHimaepi, NOrMcTUKanblk
MH(paKypbINbIM, IKCNOPTTLIK aieyeT, XanblkapanbIK cayaa, a3blK-TYNIK Kayincisgiri.
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Introduction

The digitalization of logistics infrastructure
creates substantial opportunities to address
existing structural constraints, enhance logis-
tics processes, and optimize supply chain ma-
nagement. The adoption of advanced techno-
logies such as automation, the Internet of
Things (loT), artificial intelligence (Al), and
blockchain significantly improves transporta-
tion efficiency, reduces operational costs, and
ensures product integrity throughout the logis-
tics cycle, thereby contributing to the expan-
sion of a country’s export potential. In particu-
lar, digital transformation supports the moder-
nization of cold chain systems, increases sup-
ply chain transparency, and mitigates logistics-
related risks.

In 2025, the Ministry of Agriculture of the
Republic of Kazakhstan implemented a set of
measures aimed at expanding export markets
and improving the efficiency of meat export lo-
gistics. These measures included the develop-
ment of agrologistics infrastructure, the intro-
duction of digital systems for veterinary certify-
cation and product traceability, the expansion
of electronic export documentation through the
“Single Window” mechanism, and the moderni-
zation of cold chain logistics. In addition, state
support instruments were strengthened to sti-
mulate investment in meat processing and lo-
gistics digitalization, as well as to facilitate ac-
cess of domestic producers to foreign markets.

In 2024, exports of processed beef in-
creased by 1.4 times, reaching more than 22
thousand tons, while lamb exports grew by 2.2
times to 18 thousand tons. These indicators
were surpassed in 2025: from january to octo-
ber, beef exports increased by 1.7 times com-
pared to the previous year, amounting to 30.2
thousand tons, while lamb exports rose by 1.9
times to 25.5 thousand tons. This positive ex-
port dynamic is largely driven by sustained ex-
ternal demand for high-quality Kazakhstani
meat products that meet international stand-
ards of quality and food safety.

This study examines the impact of digital
technologies on the development of logistics
infrastructure in Kazakhstan’s meat industry,
emphasizing their role in strengthening sec-
toral competitiveness and expanding export
opportunities. Special attention is paid to key
areas of digital transformation, including the

establishment of agrologistics hubs, the imple-
mentation of innovative solutions for supply
monitoring and management, and the en-
hancement of coordination across logistics net-
works. Furthermore, the research analyzes the
prospects and challenges associated with the
digital transformation of the sector, taking into
account institutional, technological, and mar-
ket-related factors that influence the effective-
ness of logistics modernization and export-ori-
ented growth.

Against this background, the digitalization
of logistics infrastructure is increasingly viewed
as a strategic instrument for export-oriented
growth. International experience demonstrates
that digitally integrated logistics systems con-
tribute to improved supply chain transparency,
stronger trust among foreign partners, and
higher compliance with global market stand-
ards. For Kazakhstan, the application of such
approaches is especially relevant given its ge-
ographic location, export ambitions, and the
need to enhance the value-added component
of agricultural exports.

This study focuses on analyzing the im-
pact of digital technologies on the development
of logistics infrastructure in Kazakhstan’s meat
industry. It examines key directions of digital
transformation, including the formation of ag-
rologistics hubs, implementation of digital sup-
ply chain management platforms, and adoption
of advanced monitoring technologies. The re-
search also identifies major challenges and de-
velopment prospects, assessing the role of lo-
gistics digitalization in enhancing competitive-
ness and expanding the export potential of the
national meat industry.

Literature review

The meat industry in Kazakhstan has
been increasingly influenced by the digitaliza-
tion of logistics, which plays a crucial role in en-
hancing export potential. According to Nazarov
V.F. [1] and Baizhanov A.Kh. [2], the integra-
tion of digital technologies such as loT block-
chain and big data allows for better monitoring
of supply chains optimization of storage and
transportation processes, improvement in
product quality control. These innovations re-
duce operational costs and enhance efficiency,
thus increasing competitiveness on interna-
tional markets (Koshkarov K.N.; Sharipova
Zh.N.) [3,4].
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Several studies emphasize that success-
ful implementation of digital solutions requires
integration with external customs and logistics
systems to minimize delays and streamline ex-
port processes (Smirnov L.V.) [5]. Moreover
leveraging 0T technologies enables real-time
tracking of temperature-sensitive products
such as meat ensuring compliance with food
safety standards and reducing spoilage risks
(lvanov D., Dolgui A.; Akkermans H., Van Was-
senhove L.N.) [6,7] and (Li Y., Liu Y.) [8]. Re-
search by Wojcicki K., Gérna J., Sikorska E. [9]
and Plakantara S.P., Karakitsiou A. [10] de-
monstrates that digital transformation also con-
tributes to transparency in the supply chain,
which is particularly critical for exporting to
markets with strict safety requirements.

Additionally, studies show that Kazakh-
stan’s logistics modernization positively affects
the operational efficiency of meat processing
enterprises and supports the growth of export
volumes (Rakhmetova A.K.; Sharapova M.V.)
[11,12] and (Dosmukhamedov K.zh) [13]. Fur-
thermore. international studies highlight the
benefits of global best practices in logistics
management and digitalization, providing guid-
ance for Kazakhstan’s meat industry moderni-
zation (Stanescu S.G.) [14], (Christopher M.)
[15], (Rejeb A., Rejeb K., Abdollahi A. et al.)
[16]. Finally, statistical data from the Bureau of
National Statistics... [17] provide essential in-
sights into trends in livestock production and
meat export volumes, serving as a foundation
for assessing the impact of logistics improve-
ments on the industry.

Recent studies emphasize that the adop-
tion of Al-driven logistics and predictive analyt-
ics can further optimize inventory manage-
ment, transport routing, and cold chain moni-
toring, leading to reduced losses and higher
product quality. Blockchain implementation en-
sures traceability from farm to fork, enhancing
consumer trust and facilitating compliance with
international standards. Moreover, digital plat-
forms improve coordination among stakehold-
ers, including producers, processors, and cus-
toms authorities, which is essential for efficient
cross-border meat trade.

Pilot projects in Central Asia illustrate that
digital solutions can accelerate export proce-
dures, minimize bureaucratic obstacles, and
provide real-time data for strategic decision-
making. Consequently, digital logistics serves
not only as a technological upgrade but also as
a strategic tool to strengthen Kazakhstan’s po-
sition in global meat markets, aligning with in-
ternational trends toward sustainable and com-
petitive agrifood exports.

Materials and methods

The study is based on a combination of
guantitative and qualitative data sources aimed
at assessing the impact of logistics infrastruc-
ture on the export potential of Kazakhstan’s
meat industry. Statistical data on meat produc-
tion and exports were obtained from official re-
ports of national authorities, including the Min-
istry of Agriculture of the Republic of Kazakh-
stan and the Bureau of National Statistics of
the Agency for Strategic Planning and Reforms
of the Republic of Kazakhstan.

In addition, analytical materials and data-
bases of international organizations, such as
the World Bank and the Asian Development
Bank, were used to provide a broader compar-
ative and institutional context. Strategic policy
documents related to the development of
transport infrastructure and logistics corridors
in Kazakhstan were also taken into account.

The methodological framework includes
an analysis of official statistical reports to eval-
uate production dynamics, export volumes,
and structural changes in the meat sector. A
SWOT analysis was applied to assess the ef-
fectiveness of the existing logistics infrastruc-
ture by identifying internal strengths and weak-
nesses, as well as external opportunities and
threats affecting export development. Eco-
nomic modeling techniques were used to ex-
amine the relationship between logistics perfor-
mance and export potential.

Furthermore, a case study approach was
employed to conduct a comparative analysis of
successful international practices in meat logis-
tics and export development. To complement
guantitative findings, expert interviews were
conducted to obtain qualitative insights into the
current state of logistics systems and their in-
fluence on export competitiveness. The inte-
grated use of these methods ensures a com-
prehensive assessment of logistics infrastruc-
ture and logistics corridors and their role in en-
hancing the international competitiveness of
Kazakhstan’s meat industry.

Results

Analysis of the livestock and meat produc-
tion data in Kazakhstan indicates mixed trends
between 2020 and 2024. Total meat production
by all types of farms decreased slightly, while
the production of certain categories, such as
horses, showed significant growth, reflecting
shifts in internal demand and market strategies
(Nazarov V.F.; Baizhanov A.Kh.) [1,2]. Meat
processing enterprises play a pivotal role in en-
suring export readiness. The largest proces-
sing companies, such as LLP "Meat Proces-
sing and Service" and JSC "KazAgroProduct"
demonstrate how modernization and digitaliza-
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tion contribute to reducing losses during sto-
rage and transportation, optimizing supply
chains, and increasing export efficiency
(Koshkarov K.N.; Smirnov I.V.) [3,5]. Moreover,
implementation of digital platforms and smart
logistics has shown economic benefits.

For instance improving infrastructure and
logistics solutions can reduce transportation
costs by 10-15% and decrease product losses
from 5% to 2%, which translates into annual
savings of up to $20-30 million depending on
the scenario (Rakhmetova A.K.; Sharapova
M.V.) [11,12]. The study also found that only
45% of meat products were processed be-
tween 2020 and 2024, limiting value-added ex-
ports. Increasing the share of processed meat
and modernizing production facilities will en-
hance competitiveness on international mar-
kets (Dosmukhamedov K.Zh.) [13]. In conclu-
sion, the results underscore that the combina-
tion of digitalization. logistics optimization and

modernization of processing capacities is es-
sential for increasing Kazakhstan’s meat ex-
port volumes and ensuring sustainable growth
in the sector (Sharipova Zh.N.) [4].

The meat industry of Kazakhstan repre-
sents an important sector of the country’s
agrarian economy. In recent years, there has
been a steady growth in meat production and
consumption; however, significant challenges
related to export remain. Problems in logistics
infrastructure, non-compliance of products with
international quality standards, and transporta-
tion difficulties limit the potential for export
growth. During the period 2020-2024, livestock
and poultry production across all categories of
farms in the Republic of Kazakhstan exhibited
divergent trends, driven by both internal struc-
tural changes in the agricultural sector and ex-
ternal economic factors (table 1).

Table 1 — Volume of livestock and poultry production (live weight) and herd size in all categories of

farms, thousand tones

Indicator 2020 | 2021 | 2022 | 2023 | 2024
Livestock and Poultry Production
Total Production 2 058.5 2162.2 1 800.1 1920.3 1995.3
including: cattle 1001.3 1039.0 737.8 771.5 830.6
sheep & goats 346.7 353.1 304.3 308.5 298.3
horses 276.3 292.5 303.6 323.8 330.9
pigs 1244 119.7 80.8 79.3 721
camels 13.8 14.6 154 15.3 17.8
poultry 295.8 343.1 357.0 421.9 4454
Livestock and Poultry Herd Size
cattle 7 850.0 81924 6 536.3 6616.8 7842.5
sheep & goats 20 057.6 20 876.8 18 843.0 18 667.4 20 175.0
horses 3139.8 3489.8 3790.2 3851.2 4217.3
pigs 816.7 776.1 509.8 483.3 467.9
camels 227.7 243.4 253.7 264.9 281.5
poultry 43 335.0 47 884.7 45 653.1 44 174.2 45175.4
Note: data compiled from the Ministry of Agriculture of the Republic of Kazakhstan and Bureau of
National Statistics of the Agency for Strategic Planning and Reforms of the Republic of Kazakhstan

Table 1 shows that total livestock and
poultry production in Kazakhstan decreased
slightly from 2 058.5 tonnes in 2020 to 1 995.3
tonnes in 2024, a 3.1% decline, with a sharp
drop in 2022 to 1800.1 tonnes, likely due to
COVID-19 disruptions, logistics challenges,
and rising feed costs. Beef production declined
by 17% from 1 001.3 to 830.6 tonnes, with the
largest reduction in 2022 (737.8 thousand
tonnes), while sheep and goat production fell
by 14% over the period. In contrast, horse meat
production grew steadily by 19.8%, reaching
330.9 thousand tonnes in 2024, reflecting in-
creased domestic demand and government
support. Pork production decreased sharply by

42% from 124.4 to 72.1 thousand tonnes, pos-
sibly due to epizootic risks and changing con-
sumer preferences.

Poultry production demonstrated stable
growth, indicating sustained demand both do-
mestically and internationally. Overall, the re-
sults highlight the differentiated dynamics
across livestock sectors and underscore the
importance of logistics modernization, digital
transformation, and strategic investments to
strengthen the competitiveness and export po-
tential of Kazakhstan’s meat industry.

According to the data presented in table 2,
the total volume of meat production by all en-
terprises in the meat industry increased by
20.37% over the five-year period. The growth
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in production volumes also reflects positive
structural changes in the sector, including an
increase in the share of beef and poultry. The
rise in mutton and goat meat production indi-
cates diversification of the meat sector and an
expansion of the product range. Meat exports

demonstrate a steady upward trend, confirming
the competitiveness of Kazakh products in in-
ternational markets. This trend also points to
improvements in product quality and the ex-
pansion of the industry’s foreign economic ac-
tivities.

Table 2 — Trends in Meat production in the Republic of Kazakhstan, thousand tons

Indicator 2019 2020 2021 2022 2023 2024
Meat production volume (thousand tons,
carcass weight) 500 550 570 600 625 650
Beef (thousand tons, carcass weight) 200 250 260 280 290 300
Mutton and goat meat (thousand tons,
carcass weight) 80 100 110 120 125 130
Poultry (chicken and turkey, thousand tons,
carcass weight) 130 150 160 170 180 190
Pork (thousand tons, carcass weight) 50 50 55 60 65 70
Meat exports (thousand tons) 35 50 60 70 75 80

Note: compiled by the authors based on data from the (Bureau of National Statistics of the Agency...) [17]

The meat industry in Kazakhstan repre-
sents a dynamically developing sector. The
country hosts large enterprises producing a
wide range of meat products and meeting do-
mestic consumption needs. The main large
production facilities are presented in table 2
(lvanov D., Dolgui A.) [6]. According to table 2,
as of 2024, there are eight major meat industry

enterprises operating in the Republic of Ka-
zakhstan, located in different regions and spe-
cializing in various types of production. All
listed enterprises are key players in the Kazakh
meat market, ensuring the domestic market is
supplied with high-quality products while also
exporting to foreign countries (table 3).

Table 3 — Major Meat Processing Enterprises of the Republic of Kazakhstan

Production
Enterprise name capacity Location (region) Product range
(tons/year)
LLP "Meat Processing 100.000 | North Kazakhstan | Beef. mutton. pork. meat semi-finished
and Service" region products
LLP “Aktobe Beef” 50.000 | West Kazakhstan | Beef. mutton. meat semi-finished products
region
JSC “KazAgroProduct” 60.000 Akmola region Beef. mutton. meat semi-finished products
LLP "Apex Poultry 80.000 | South Kazakhstan | Poultry (chicken. turkey). meat
Farm" region semi-finished products
LLP «Empire of Meat» 55.000 | East Kazakhstan | Pork. beef. mutton
region
LLP “Kazakh Feed” 45.000 Almaty region Beef. pork. compound feed
LLP “Astana Agro 50.000 Akmola region Beef. horse meat. mutton. meat semi-
Product” finished products

Note: compiled by the authors based on data from the (Bureau of National Statistics of the Agency...) [17]

Average consumer prices for meat in Ka-
zakhstan have experienced a significant in-
crease over the past five years. Figure pre-
sents data on the average prices of different
types of meat across various years.

Digitalization of logistics processes is a
critical driver of Kazakhstan’s meat export
growth. Technologies such as loT, blockchain,
big data, and Al enable automation of supply
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chains, real-time monitoring of product quality,
and enhanced transparency in product origin.
These improvements increase operational effi-
ciency, reduce logistics costs, and strengthen
compliance with international food safety
standards. As a result, Kazakhstan can expand
its export volumes and values while enhancing
the competitiveness of its meat products in
global markets.
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Figure — Average consumer expenditure on different types of meat in Kazakhstan

Case studies from Kazakhstan demon-
strate several successful applications of digital
solutions in agrologistics. The use of 10T tech-
nologies for real-time monitoring of tempera-
ture conditions during meat transportation has
improved product quality and reduced spoilage
risks, thereby increasing trust in Kazakhstani
exports. Another key measure is the integration
of digital platforms with external customs and
logistics systems, which reduces the time re-
quired for customs clearance and accelerates
deliveries.

The economic impact of logistics digitali-
zation is reflected in reduced operational costs,
improved efficiency, and minimized losses
through optimized resource use. Lower trans-
portation and storage expenses enhance the fi-
nancial performance of meat processing enter-
prises and strengthen their competitiveness in
international markets. Despite significant op-
portunities, challenges remain. A shortage of
qualified personnel capable of operating ad-
vanced technologies, high initial investment
costs, and the need to modernize infrastructure
are primary obstacles. Active participation of
both public and private sectors in developing
regulatory frameworks is essential to stimulate
the adoption of digital logistics solutions.

Transportation costs are a critical factor in-
fluencing meat export prices. Currently, the
average cost of transporting meat from Ka-
zakhstan is approximately USD 0.12/kg to Rus-
sia and USD 0.18/kg to China, accounting for

logistical barriers, route complexity, certifica-
tion requirements, and infrastructure limita-
tions, including border delays. Improved infra-
structure and more efficient logistics solutions
are projected to reduce transport costs by 15%,
lowering prices to USD 0.10/kg for Russia and
USD 0.15/kg for China. In an optimistic sce-
nario, a 20% improvementin logistics could fur-
ther reduce costs to USD 0.096/kg and USD
0.144/kg respectively. Effective logistics also
reduces product losses. Without a robust logis-
tics system, losses during transport and sto-
rage can reach 5% of total exports. Implemen-
tation of an efficient cold chain can reduce
losses to 2%, generating additional savings.
For an export volume of 150.0 tonnes at an
average price of USD 3/kg, reducing losses by
3% can save approximately USD 4.5-5.0 mil-
lion annually. Storage costs, currently around
USD 0.05/kg, can be reduced by 10-15% using
modern refrigeration technologies, resulting in
savings of USD 7.5-11.25 million per year.
Overall improvements in logistics, includ-
ing route optimization, technology adoption,
and loss reduction, can lower total logistics
costs by 5-7%, equivalent to USD 20 million
annually. More extensive improvements could
achieve a 10-12% reduction, adding USD 30
million in savings per year. Reduced logistics
costs and losses are expected to increase Ka-
zakhstan’'s meat export volumes by 15-20
thousand tonnes annually, expanding the
country’s global market share by 2—-3%.
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Kazakhstan is actively developing tran-
sport corridors but faces challenges, including
underdeveloped domestic networks, outdated
equipment, and low standardization. Integra-
tion into international transport routes, such as
the Trans-Caspian International Transport
Route, is vital for reducing transit costs and en-
hancing external market competitiveness. De-
velopment of corridors like "China-Kazakhstan-
Europe" will lower logistics costs and
strengthen the global competitiveness of Ka-
zakhstani meat. Addressing certification quality
standards and foreign logistics network issues
is essential for overcoming barriers to interna-
tional meat exports. Development of interna-
tional standards and improved certification in-
frastructure are key measures for ensuring
successful market access.

Analysis of logistics costs and export po-
tential of Kazakh meat products according to
the analysis of logistics costs for major Kazakh
meat processing enterprises shows that trans-
portation accounts for approximately 25% of
the total cost of products for export deliveries.
The average cost of transporting meat to Rus-
sia is about USD 0.12 per kilogram. Exporting
to China incurs higher costs, approximately
USD 0.18 per kilogram, due to the more com-
plex logistics network and additional certifica-
tion requirements.

Impact of infrastructure improvements on
export potential modeling conducted in this
study demonstrates that optimizing logistics
chains can significantly influence the dynamics
of meat exports. Specifically, improvements in
infrastructure and logistics processes, inclu-
ding the development of transport corridors
and the adoption of modern logistics solutions,
are projected to increase export volumes by
12—-15% per year over the next five years. This
growth is associated with reduced transit costs
and faster delivery times, which enhance the
international competitiveness of Kazakh meat
products.

Current export growth rates (4-6% per
year) do not fully reflect the sector’s potential.
Reducing logistics costs through the imple-
mentation of new technologies and route opti-
mization - particularly a 15% reduction in trans-
portation expenses - can decrease overall lo-
gistics expenditures by 5-7%. This, in turn, will
improve the financial performance of meat pro-
cessing enterprises and increase their compet-
itiveness in foreign markets.

Meat processing and its effect on export:
an important finding of the study is the low level
of meat processing. From 2020 to 2024, only
45% of total production consisted of processed

meat products. This limits the added value of
exported products and reduces their attrac-
tiveness in international markets where quality
and product assortment requirements are high.
Increasing the share of processed products
and modernizing processing capacities will not
only improve product quality but also signifi-
cantly expand export volumes. Reducing de-
pendence on raw meat exports and increasing
processed product output will open new mar-
kets and enhance the added value of Kazakh
meat, which is a critical economic factor for
sustainable export growth.

Barriers to export and infrastructure chal-
lenges. Key barriers to successful meat ex-
ports include underdeveloped domestic lo-gis-
tics networks, outdated equipment, and low
standardization levels. These factors lead to
high transit costs and increased prices in for-
eign markets. Importing countries impose strict
requirements on storage and transportation
conditions, highlighting the need for an effec-
tive cold chain system. Currently, existing cold
storage and transport capacities do not meet
these standards, limiting export potential.

Integration into international transport net-
works is another crucial challenge for Kazakh-
stan. Implementing more efficient and high-
qguality logistics solutions along existing
transport corridors, such as the "China-Ka-
zakhstan-Europe” route, can reduce logistics
costs, improve product handling, and increase
export potential.

Conclusion based on the study’s findings:
the development of logistics infrastructure will be
a key factor in enhancing the international com-
petitiveness of Kazakh meat. Significant invest-
ments in modernizing the sector are required;
however, modeling and forecasting indicate that
these investments will generate substantial eco-
nomic benefits in the medium term.

Discussions

The analysis of the meat industry in Ka-
zakhstan demonstrates that the development
of logistics infrastructure, digitalization, and
modernization of processing capacities are cri-
tical factors influencing export performance
and sectoral competitiveness. Despite steady
growth in production volumes between 2020
and 2024, the export potential of the industry is
constrained by limited processing levels, insuf-
ficient cold chain infrastructure, and high trans-
portation costs. Only 45% of meat production
is processed, which limits added value and re-
duces competitiveness in international markets
that demand high-quality, diversified products.
As shown in table 4, the main priorities include:
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Table 4 - Key directions for improving state measures on the digitalization of meat export logistics in

Kazakhstan

Policy direction

Description of measures

Expected economic impact

Integrated digital
platforms

Systematic integration of digital platforms
across all stages of meat export logistics from
production to international distribution

Improved coordination and effi-

ciency of export supply chains

Digital traceability
systems

Implementation of unified digital traceability
tools to monitor product origin quality and
compliance with international standards

Increased transparency and trust

among foreign trade partners

Customs and cer-
tification digitaliza-
tion

Automation of customs clearance proce-
dures. expansion of electronic veterinary cer-
tificates and use of single-window systems

Reduction in export timeframes

and transaction costs

State support and
PPP mechanisms

Provision of subsidies. tax incentives. and
public—private partnerships to stimulate pri-
vate sector involvement in logistics digitaliza-
tion

Increased investment activity and

technological adoption

Competitiveness Alignment of national digital logistics systems | Strengthening the global competi-
enhancement with international platforms and standards tiveness of Kazakhstan’s meat ex-
ports
Note: prepared by the authors
Conclusion commendations, and manuscript editing;

1. Integrated digitalization of export logis-
tics. The improvement of state measures for
the digitalization of meat export logistics chains
in Kazakhstan requires the systematic integra-
tion of digital platforms across all stages of
product movement, from primary production to
international markets.

2. Digital traceability and quality control. A
key priority is the implementation of unified dig-
ital traceability systems that ensure supply
chain transparency, effective quality control,
and compliance with international veterinary
and sanitary standards.

3. Customs and certification automation.
Government policy should focus on further au-
tomation of customs procedures, including the
expansion of electronic certification and the
use of “Single Window” systems in export ope-
rations.

4. State support and public-private part-
nership. An important role is played by stimu-
lating private sector participation in logistics
digitalization through targeted subsidies, tax in-
centives, and public-private partnership me-
chanisms.

5. Economic and competitiveness effects.
The implementation of these measures is ex-
pected to reduce transaction costs, increase
the efficiency of export logistics, and enhance
the international competitiveness of Kazakh-
stan’s meat products.
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