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DEVELOPMENT OF LOGISTICS IN THE DAIRY INDUSTRY:
DOMESTIC AND FOREIGN EXPERIENCE

The purpose of this study is a comprehensive study of the impact of digitalization on the develop-
ment of logistics in the dairy industry in Kazakhstan. The study of the logistics of the dairy industry in
comparison of domestic and foreign experience is an important scientific and practical task aimed at the
formation of a stable and competitive system of supply and distribution of dairy products in our country.
In comparison with foreign practices, systemic problems of the dairy industry in our country have been
identified: low level of farmers’ cooperation (small-scale production), insufficient development of trans-
port and refrigeration infrastructure, limited utilization of processing capacities, and weak digitalization
of the industry. The analysis of foreign experience has made it possible to identify the key factors for
the successful development of dairy logistics in foreign countries: a high degree of cooperation (the use
of cooperative models), strict standardization of quality, widespread use of digital technologies, and
export orientation. For Kazakhstan, adapting these models to account for national specifics can become
a strategic direction for the industry’s development and integration into international supply chains. The
results suggest that the digitalization of dairy logistics in Kazakhstan is a strategic priority, allowing not
only to increase the efficiency and competitiveness of the industry in the domestic market, but also to
integrate into international supply chains. Based on the conducted research, proposals have been for-
mulated for the development of logistics in the dairy industry in the Republic of Kazakhstan, including
the development of cooperative forms of organization, modernization of the cold chain infrastructure,
and digitalization of logistics processes in order to ensure efficiency, competitiveness, food security, and
integration of Kazakhstan into international supply chains.

Keywords: dairy industry, logistics, «cold chain», farmers’ cooperation, digitalization, milk process-
ing, quality standardization, export, agro-industrial complex.
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CyT caAacbIHbIH, AOTUCTUKACBIH AAMBITY:
OTAHADIK )XOHE LLUeTeAAIK Taxipube

Bya 3epTTeyaiH Makcatbl uMpAaHABIPYAbIH KasakcTaHA@Fbl CyT CaAacblHbIH AOTUCTMKACBIH
AAMbITYFa 8CepiH >aH-KaKTbl 3epTTey 60Abin Tabbirasbl. OTaHAbIK >KOHE LIETEeAAIK ToXxipubOeHi
CaAbICTbIPYAA CYT CaAacCblHblH AOTMCTUKACbIH 3epTTey Oi3AIH EAIMIBAE CYT OHIMAEpPIH >KeTKi3y MeH
TapaTyAblH TYpaKTbl XoHe OGacekere KaGIAETTi >KYMECiH KaAbINTACTbipyFa OafblTTaAFaH MaHbI3ADI
FBIABIMU >K8HE MPaKTUKAAbIK, MIHAET 60AbIN Tabbiraabl. LLleTeAaik TaxXiprbeAepMmeH CaAbICTbIpFaHAQ
eAIMI3AE CYT CaAaChiHbIH XKYeAi MPOBAEMaAapb! aHbIKTAAAbBI: (hePMEPAED KOOMEPALMSACHIHbIH, TOMEH
AeHrerii (ycak, TayapAbIAbIK), KOAIK >XK8HE TOHA3bITK bl MH(PPAKYPbIAbIMbIHbIH XXETKIAIKCI3 AaMybl, KarTa
OHAEY KyaTTapblHbIH LUEKTEYAI XYKTEMeCi K8He CaAaHblH TeMeH LMgpPAaHABIPY AeHredi. LLleTeaaik
ToXipnbeHi TaAAdy OHAAFbl CYT CAaAaChbl AOTMCTUKAChIHbIH, TabbICTbl AQMYbIHbIH, HEri3ri hakTopAapbIH
aHbIKTayFa MYMKIHAIK OepAi: KoomnepaumsiHbiH >KOFapbl ASpeXKeci (KoonepaTmBTIK MOAEAbAEPAI
KOAAQHY), canaHbl KaTaH CTaHAAPTTAY, UMPABIK, TEXHOAOTUSIAAPABI KEHIHEH KOAAAHY YK8HE 3KCTMOPTTbIK,
6araapAay. KasakcraH yiliH YATTbIK €peKLIeAiKTi eckepe OTbIpbif, OCbl MOAEAbAEPAI Gertimaey
caAaHbl AAMbITYAbIH >KBHE OHbl XaAbIKAPAAbIK, XETKi3y Ti3beriHe MHTerpaumsiaayAblH CTPATETUSAABIK,
6arblThl 6OAYbl MYMKiH. AAbIHFaH HaTuKeAep KasakCcTaHAaFbl CYT AOMMCTMKACBIH LMDPAAHABIPY
CaAaHblH, iLLIKi HAPbIKTaFbl TUIMAIAITT MeH Gacekere KabGiAeTTIAIrH apTTbIpbIN KaHa KOMMar, COHbIMEH
KaTap XaAblKapaAblK, XXeTKi3y Tiz0eriHe Kipiryre MyMKiHAIK 6epeTiH cTpaTernsAblk, 6acbIMAbIK, OOAbIN
TabblAaTbIHbIH 60AXKayFa MyYMKIHAIK 6epeai. XXyprisiareH 3epTrey HerisiHAe YMbIMHbIH KOOMEpPaTUBTIK
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Pa3BuTHe AOrMCTUKM MOAOYHOM OTPACAM:
OTeYeCTBEHHbIM M 3apy0eXHbli OnbIT

LleAblo AQHHOIO MCCAEAOBAHMUS SBASIETCS BCECTOPOHHEE M3y4deHue BAMSIHMS LUMPOBM3ALIMM HA
pasBUTHE AOTMCTMKM MOAOYHOM OTpacAm KasaxcTtaHa. MccaeaoBaHMe AOrMCTUKM MOAOYHOM OTPACAM B
COMOCTABAEHMN OTEYECTBEHHOTO M 3apy6eXKHOro OnbiTa SBASETCS BaXKHOM HayYHOM M MPaKTUYECKOWM
3aAaven, HanpaBAEHHOM Ha (hOPMUPOBaHME YCTOMUMBOWM M KOHKYPEHTOCTOCOOHOM CUCTEMbI CHabKe-
HMS U pacrpeAeAeHns MOAOYHOM MPOAYKLUMM B Halei cTpaHe. B cpaBHeHuM ¢ 3apy6eskHbiMM mpak-
TUKaMM BbISIBAEHbI CMCTEMHbIE MPOOAEMbI MOAOYHOIM OTPACAM Hallei CTpaHbl: HU3KUIA YPOBEHb KOO-
nepaumn epmepoB (MEAKOTOBAPHOCTb), HEAOCTATOUHAS Pa3BUTOCTb TPAHCMOPTHOM M XOAOANAbHOM
MHPPACTPYKTYPbI, OrpaHm1UeHHas 3arpy3ka nepepabarblBaloLLmMX MOLLHOCTENR 1 cAabas umdpoBu3aLms
oTpacAn. AHaAM3 3apy6exxHOro orbiTa MO3BOAMA OMPEAEANTb KAlOYEBble (haKTOPb! YCMELHOro pas-
BUTUS AOTMCTUKM MOAOYHOM OTPACAM B 3apyBeXkHbIX CTpaHax: BbiCOKas CTerneHb koornepaumu (npu-
MEHeHMe KoornepaTMBHbIX MOAEAEN), KECTKas CTaHAQPTM3aLMS KauecTBa, LUIMPOKOE MCMOAb30BaHWe
LUMPOBbIX TEXHOAOTMIA M IKCMOPTHast opueHTaumsa. AAg KasaxctaHa apantaumsi AQHHbIX MOAEAeN C
YYETOM HALMOHAABHOM CrieumUKM MOXKET CTaTb CTPaTErmMyeckMmM HarmpaBAEHUMEM Pa3BUTUS OTPACAU
M e€ MHTerpauumn B MeXXAYHapOAHble LIenoYkyM NocTaBok. [ToAyyeHHble pe3yAbTaTbl MO3BOASIOT MPeA-
MOAOXMTb, UTO LM(POBM3ALMS MOAOYHOM AOTUCTMKM B KazaxcTaHe — cTpaTernyeckumini NpMopuTeT,
MO3BOASHOLLMIA HE TOABKO MOBLICUTb 3(PPEKTUBHOCTb M KOHKYPEHTOCMOCOBHOCTb OTPACAM HA BHYTPEH-
HeM pblHKE, HO M MHTErpMpoBaTbCs B MEXKAYHAPOAHbIE LIeNoYKM NnoctaBok. Ha ocHoBe npoBeA&HHOro
MCCAEAOBaHNS CCHOPMYAMPOBAHBI MPEAAOXKEHMS MO PA3BUTUIO AOFMCTMKM MOAOYHOM OTpacAu B Pe-
cnybanke KasaxctaH, BKAIOYalOLWMe pasBUTHE KOOMepaTMBHbIX (DOPM OpraHu3aLmm, MOAEPHM3ALLMIO
MHPACTPYKTYPbl «XOAOAOBOM Lienu» 1 LUMGPPOBU3ALLMIO AOTUCTUYECKMX MPOLIECCOB B LieAdX obecre-
YeHus 3(hhEKTUBHOCTHU, KOHKYPEHTOCMOCOBHOCTH, MPOAOBOALCTBEHHOM 6E30MaCHOCTM U MHTErpaLmm
KasaxcraHa B Me>XAyHapOAHbI€E LIENOYKM NMOCTaBOK.

KAroueBble CAOBa: MOAOUHAS OTPACAb, AOTMCTMKA, «XOAOAOBAs Lierb», Koorepauus gepmepos,
umpoBm3aums, nepepaboTka MOAOKA, CTaHAAPTM3ALMs KAuyecTBa, IKCMOPT, arporpOMbILLIAEHHbIN
KOMITAEKC.

Introduction

The dairy industry is one of the key subsystems
of the agro-industrial complex, which plays an im-
portant role in ensuring food security and improv-
ing the quality of life of the population. Kazakhstan
annually produces over 6 million tons of milk, but
more than 70% of this volume is accounted for by
small farms and personal subsidiary farms of the
population. Such a production structure makes it
difficult to form stable supply channels, leads to
high logistical costs and limits opportunities to enter
foreign markets.

The modern development of the industry re-
quires not only an increase in production volumes,

but also an increase in the efficiency of logistics
processes, including the collection, transporta-
tion, processing and distribution of dairy products.
In this context, the issue of cold chain integration,
digitalization of flow control, and the development
of cooperation between manufacturers is becoming
particularly relevant.

International experience (the Netherlands, New
Zealand, China, the Russian Federation and the
EU) demonstrates successful examples of coopera-
tive models, strict standardization of quality, and
widespread adoption of digital technologies. These
approaches have allowed countries to significantly
increase the competitiveness of their dairy products
on the global market. For Kazakhstan, the adapta-

171



Development of logistics in the dairy industry: domestic and foreign experience

tion of these models, taking into account national
specifics, can become a strategic direction for the
development of the industry and its integration into
international supply chains.

Thus, the study of the logistics of the dairy in-
dustry in comparison of domestic and foreign expe-
rience is an important scientific and practical task
aimed at the formation of a sustainable and com-
petitive system of supply and distribution of dairy
products.

Literary review

The issues of the development of the dairy in-
dustry and logistics processes in the agro-industrial
complex of Kazakhstan and foreign countries are
actively studied in the scientific literature.

Over the past ten years, information and commu-
nication technologies have been actively introduced
in all segments of the food industry. The use of ICT
and digital platforms significantly expands the pos-
sibilities of integrating digital solutions aimed at
improving the efficiency of communication, service
and trade processes between people, enterprises and
facilities (Evangelista et all., 2014). Currently, there
are practically no industries that would not be af-
fected by digitalization (Nagy et all., 2018). Logis-
tics and supply chain management are also being
affected by these transformations.

The work of logistics systems is based on the
organization of flows of material resources and re-
lated information, as well as on the application of
strategies that ensure the rational use of resources.
The introduction of ICT makes it possible to track
the movement of material and information flows,
collect and analyze data to optimize supply chain
management (Chae et all., 2013).

This article emphasizes that consistency of in-
formation and material flows is a key condition for
reducing food losses and increasing the sustain-
ability of supply chains for perishable products, in
particular milk and dairy products (Kaipia et all.,
2013). Logistics plays a central role in ensuring this
synchronization and effective process management.
Well-designed and implemented logistics solutions
can significantly reduce food waste.

This study contributes to the development of
scientific literature, confirming the positive im-
pact of modern technological trends on inventory
management processes, which is demonstrated by
a concrete practical example. The work combines
the analysis of scientific sources on logistics, supply
chain management, and information and commu-
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nication technologies as key drivers of innovation
with consideration of the real problems of marketing
dairy products in domestic practice.

Logistics plays a key role in ensuring the avail-
ability of products on the market, connecting the
processes of production and final consumption. The
field of logistics management includes such areas
as the organization of input and output transporta-
tion, fleet control, warehousing, processing and
movement of materials, order fulfillment, logistics
network design, inventory management, forecasting
supply and demand, as well as interaction with ex-
ternal logistics service providers.

Logistics management is an integral part of the
Supply Chain Management System (SCM) and is
aimed at planning, implementing and controlling ef-
ficient processes for the transportation, storage and
return movement of goods, services and related in-
formation between the source of origin and the end
user. The main purpose of these processes is to fully
satisfy the needs of customers.

SCM refers to the organization and coordina-
tion of a set of functions performed both within an
enterprise and in interaction between companies that
jointly form a supply chain. The main task of SCM is
to create added value through the delivery of goods
and services to the market (Martins et all., 2019).

In recent decades, logistics and supply chain
management have increasingly focused on issues of
sustainable development (Ansari et all., 2017). The
concept of sustainability has gone beyond purely
economic indicators, also encompassing the impact
on the environment and the quality of life of the
population (Wang et all., 2007). However, the sus-
tainability of supply chains is possible only if real
economic results are achieved (Liu et all., 2012),
while the economic component remains the main
criterion for the implementation of most sustainable
development projects.

The study by (Makenova, 2024) highlights the
importance of the agricultural sector in the sustain-
able development of rural areas. In the context of
the dairy industry, the formation of modern logistics
chains is crucial to ensure the sustainability of pro-
duction and competitiveness of dairy products. Us-
ing both domestic and international experience can
help achieve these goals.

The scientific article by (Smagulov A., 2025)
analyzes the domestic and international experience
of digitalization of food logistics. The directions of
digital transformation identified by the authors, as
well as the existing barriers, are directly related to
the problems of logistics development in the dairy
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industry. Here, the introduction of innovative tech-
nologies is crucial to increase efficiency and com-
petitiveness.

The article by A. Balkibayeva and other authors
(Balkibayeva et all., 2018) emphasizes that the sus-
tainable development of the dairy subcomplex is
closely related to logistics, since efficiency gains
are achieved not only through expanding the scale
of farms and investing in infrastructure, but also
through improving logistics chains and rational use
of resources.

Job E. Utegenova, A. Maidyrova, and A. Iska-
kov (E.K. Utegenov et all., 2022) identified regional
production imbalances and the dairy industry’s de-
pendence on imports, emphasizing the need to mod-
ernize logistics in this sector.

Also, the issues of cost management in the dairy
industry are of great interest to many researchers. In
the work of (Isaeva, 2024) emphasizes that the com-
plexity and diversity of business processes in this
industry necessitate the use of individual cost dif-
ferentiation and the choice of optimal management
tools. Special attention is paid to the production and
transportation of milk, as these processes make up
the bulk of the total costs of the enterprise. The au-
thor notes that the choice of accounting method (tra-
ditional or activity-based) directly affects the finan-
cial performance of the organization. In addition,
the literature emphasizes that improving logistics
efficiency remains one of the most urgent and chal-
lenging tasks. While financing issues are widely dis-
cussed in various sectors, logistics requires deeper
analysis and practical solutions.

Foreign studies complement our understanding
of this issue. Especially issues related to optimiz-
ing dairy logistics and cold chain management are
becoming increasingly important due to the grow-
ing demands on product quality and the need to re-
duce overall costs. Scientific research in this area is
aimed at developing more flexible and comprehen-
sive modeling approaches that take into account en-
vironmental uncertainty, technological constraints,
and environmental factors.

For example, during a study of the activities
of Indonesian dairy cooperatives (Huang, 2018), a
stochastic programming model was developed. The
model was aimed at optimizing the processes of
milk collection and delivery, taking into account the
limitations on the length of the route, uncertainty in
travel time and the possibility of using external re-
frigeration facilities. To solve this problem, the au-
thors suggested using the set coverage method. This
method has made it possible to effectively take into

account various operational requirements. The ap-
proach has shown its ability to provide high-quality
solutions at reasonable computational cost. This is
especially important for cooperatives operating in
conditions of limited resources and complex logis-
tics.

Another line of research in the work of X.Zhong
and others (Zhong et all., 2022) focus on the prob-
lem of high cost logistics of cold dairy products.
This is due to the contradiction between the strict
requirements for temperature control during storage
and transportation of dairy products and the insuf-
ficient development of the cold chain infrastructure.
In the course of the research, a system of indicators
was developed that reflects the factors affecting
costs in this area. Three key aspects were identified:
the characteristics of dairy products, the specifics of
the transportation process, and the state of the refrig-
eration logistics market. The hierarchical analysis
method was used to assess the significance of these
factors and determine their relative importance. The
obtained results allowed us to develop optimal cost
reduction strategies. This approach demonstrates the
potential of multifactorial cost estimation and man-
agement methods in the dairy industry.

Modern research in the field of supply chain
management highlights the need for new tools and
strategies in the face of increasing uncertainty and
complexity of logistics processes. In the broader
context of supply chain management, the work
(Oger, 2020) is of interest. The authors note that
supply chains in modern conditions face increased
uncertainty and a high degree of interconnectedness
of participants, which requires a rethink of deci-
sion support systems. In their article, they develop
a conceptual framework for designing a DSS (deci-
sion support system) in the field of strategic supply
chain capacity planning and confirm its effective-
ness through two industrial experiments.

According to Russian researchers (M. 1. Gor-
bachev, 2019), logistics management in the dairy
industry requires the use of specialized software so-
lutions that optimize the transportation process. The
use of such tools helps to reduce the cost of deliv-
ering one liter of milk and increase the efficiency
of building routes. As an example, the authors rec-
ommend using software packages to calculate milk
collection routes, in particular the MapXPlus Milk
system, which can streamline logistics operations.

In the article by (Lu, 2025) analyzed the cur-
rent trends in the development of dairy logistics
in China. The authors note the active introduction
of digital platforms and the expansion of the «cold
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chainy», which helps to minimize losses and improve
product quality. (Hansen, 2015) analyzes the role of
innovation and sustainability in the European dairy
industry, emphasizing the importance of integrating
environmental and digital solutions into logistics
processes. A study by Kazakhstani scientists (Mol-
dashev A.B., 2023) examines the impact of govern-
ment support on the development of the dairy indus-
try in Kazakhstan, including measures to modernize
transport and processing infrastructure.

Thus, a review of the literature shows that the
effective development of logistics in the dairy in-
dustry requires a combination of infrastructure mod-
ernization, the introduction of digital technologies,
increasing the level of farmers’ cooperation and the
use of international experience.

Methodology

The research materials used are official statisti-
cal data from the Bureau of National Statistics of
the Agency for Strategic Planning and Reforms of
the Republic of Kazakhstan, analytical reports from
the Ministry of Agriculture, as well as publications
by domestic and foreign researchers on the develop-
ment of the dairy industry and logistics. Addition-
ally, the regulatory legal acts regulating the func-
tioning of the dairy industry and the agro-industrial
complex were analyzed.

The methodological basis of the study was based
on systematic and comparative approaches, which
allowed us to consider the logistics of the dairy in-
dustry as an integrated system, including produc-
tion, collection, processing, transportation and dis-
tribution. Statistical analysis was applied to assess
the state of dairy logistics in Kazakhstan, which re-
vealed key trends and problem areas. A comparative
analysis of foreign practices (the Netherlands, New
Zealand, China, the Russian Federation, and the EU
countries) revealed the factors of their successful
development and the possibility of adapting these
models to domestic conditions.

The validity of the results is ensured by the use
of relevant empirical data and the multidimensional
nature of the applied methods, which made it pos-
sible to comprehensively assess the state of logistics
in the dairy industry and identify areas for its im-
provement.

Results and discussion

Kazakhstan’s dairy industry has significant pro-
duction potential, but its structure and efficiency of
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use differ significantly from international standards.
According to the Bureau of National Statistics, in
2023, the country produced about 6.1 million tons
of milk, which is 2.3% higher than in 2022. At the
same time, the average annual production growth
over the past five years has been only 1.8%, which
indicates a slow pace of development.

An analysis of the production structure shows
that the majority of milk (about 70%) is produced
in small-scale farms of the population, while only
30% is produced in agricultural enterprises and
large dairy farms. This disparity creates a number
of problems:

- instability in the supply of raw materials, as
small farms cannot provide uniform volumes;

- low level of standardization of milk quality;

- difficulties in forming stable logistics channels.

In the regional context, Kazakhstan’s dairy
production is characterized by a high concentra-
tion in a number of regions. The largest volume
falls on the Almaty region — 902 thousand tons,
East Kazakhstan region — 812 thousand tons,
Zhambyl region — 565 thousand tons and North
Kazakhstan region — 520 thousand tons. These re-
gions form the basis of the country’s raw material
base, providing over half of the total milk produc-
tion. These regions account for more than 45%
of the total milk production in the country, which
indicates a pronounced regional concentration
(statistics, 2024). However, processing capacities
are unevenly distributed, as a result of which a
significant part of the raw materials is used for
personal consumption or sold in raw form without
deep processing.

A comparison of Kazakhstan’s indicators with
foreign countries indicates a significant gap in pro-
ductivity. While in Kazakhstan the average milk
yield per cow remains at 2.5-3 thousand liters per
year, in the Netherlands and New Zealand this figure
reaches 8-9 thousand liters. This difference is due to
the higher level of cooperation, strict standardiza-
tion of quality and the use of innovative technolo-
gies in these countries. For clarity, comparative data
are shown in Figure 1.

Thus, the production potential of the dairy in-
dustry in Kazakhstan remains significant, but its dis-
closure requires:

1) increasing the role of large dairy complexes;

2) development of farmers’ cooperation;

3) introduction of modern technologies for feed-
ing and keeping livestock;

4) creating conditions for the integration of
small producers into the organized supply chain.
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K azakhstan

New Zealand

N etherlands

Figure 1 — Comparative milk yield of dairy cattle
(liters per year)

Note — the statistical data were collected and processed
by the authors based on open data in the sections
«industry statistics» of the National Bureau of Statistics
of the Republic of Kazakhstan and «Main topics»
of the Food and Agriculture Organization (FAO), 2024.

In the Republic of Kazakhstan, there are more
than 200 milk receiving points equipped with mod-
ern cooling systems, which creates the basis for
maintaining the quality of raw materials at the early
stages of the logistics chain. However, their territo-
rial distribution is significantly uneven. The highest
concentration is observed in the North Kazakhstan
region (58 points), the Almaty region (46 points)
and the East Kazakhstan region (42 points), which
is due to the high proportion of dairy cattle breeding
in these regions.

Despite the presence of a milk receiving infra-
structure, the capacities of processing enterprises are
loaded on average by only 60-65%. This indicates
the instability of the supply of raw materials, which
is largely explained by the predominance of small-
scale production, the lack of stable supply channels
and problems in the transportation system. For com-
parison, in the countries of the European Union, the
utilization rate of processing capacities exceeds 85-
90%, which is achieved through a well-developed
system of farmers’ cooperation, standardization and
centralized logistics organization. For a visual com-
parison, we present the data in Table 1.

Table 1 — Key Performance Indicators: comparison of goals using the example of foreign examples and Kazakhstan

. Kazakhstan-current Kazakhstan-recommended
KPI Foreign target . .
situation target
Logistics losses =50 % via IoT/Al Up to 55 % chain losses 50%
Reduction in Qalry Collection > 90 % Unclear, s.mal‘l farms, low >90 %
Efficiency coordination level
. . Delivery time is often
< <
Delivery time <24h significantly higher <24h
. utilization+34 % Loading . o
Transport capacity efficiency through modularity Can be increased by at least 30 %
Share Low-emission transport > 60 % (approx. EU) Not detected >60 %
share
Capacity utilization rate Full load 60 % KZ load >80-90 %
Self-sufficiency in raw materials 90 % 25-30 % >80 % until 2027
Growth + market -30 % volume, focused on Stabilization and growth of
Export . . . .
diversification cheap imports export channels

Note — the data were compiled by the authors on the basis of the technical regulations of the Customs Union «On Food Safety»
by the Decision of the Commission of the Customs Union dated December 9, 2011 No. 880.

Thus, the existing differences in the efficiency
of processing capacity use between Kazakhstan and
the EU countries confirm the need to improve the
infrastructure for milk collection and transportation,

as well as strengthen cooperation mechanisms in ag-
riculture.

One of the key constraints to the development of
dairy logistics in Kazakhstan remains the underde-
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veloped transport infrastructure. Currently, the fleet
of specialized tanker trucks and refrigerated trucks
covers no more than 50% of the industry’s needs,
which leads to temperature disruptions at certain
stages of delivery.

The consequence of such restrictions is the loss
of milk quality, reaching 5-7% of the total volume.
This is manifested in a decrease in bacterial purity,
a decrease in shelf life and the need for additional
processing of raw materials at processing plants. In
turn, this increases the cost of the final product and
reduces its competitiveness.

Milk and its processed products belong to the
group of perishable products, which require strict
compliance with transportation rules at all stages of
movement — from farms and processing enterprises
to the end user. The conditions of carriage are regu-
lated by the Technical Regulations of the Customs
Union TR CU 033/2013 (as amended by the Deci-
sion of the Eurasian Economic Commission Council
dated 06/23/2023 No. 70). According to the provi-
sions of the document, the movement of raw milk,

Table 2 — Temperature and shelf life of milk and dairy products

skimmed milk and cream is possible only if there is
a veterinary accompanying document certifying the
passage of veterinary and sanitary control and guar-
anteeing the safety of products. Section IV of the
regulations defines the key safety requirements at
the stages of production, storage, transportation and
sale of dairy raw materials. In particular, the maxi-
mum shelf life and transportation of raw milk before
industrial processing should not exceed 36 hours at
a temperature of 4 £ 2 ° C. For products intended
for baby food, this period has been reduced to 24
hours (dairy, 2023). The regulations also empha-
size the need for strict temperature control: chilled
milk must have a temperature of no more than 10
°C during transportation. Transportation is allowed
only in hermetically sealed containers made of ma-
terials that are safe for contact with food. Vehicles
are required to provide conditions that comply with
the established standards of TR CU 033/2013 (as
amended on 06/23/2023 No. 70). Detailed indica-
tors of temperature conditions for various categories
of dairy products are presented in Table 2.

Product Name Storage temperature, ° C Shelf life
Pasteurized milk +2...46 72 hours
Cream +2...45 36 hours
Butter -10...-12 7-10 months
Hard cheese 0...+4 4-8 months
Soft cheese 0...+3 15 days
Ice cream -20...-24 1-1. 5 months
Sour cream 0...+6 5-85 days
Kefir +2...45 3 days
Cottage cheese +1...+3 55 days
Yogurt +3...45 25 days
Condensed milk 0...+10 12 months
Powdered milk +1...48 8 months
Note — the data were compiled by the authors on the basis of the technical regulations of the Customs Union «On Food Safety»
by the Decision of the Commission of the Customs Union dated December 9, 2011 No. 880.

In addition to complying with the requirements
of TR CU 033/2013, the processes of storing and
transporting milk and dairy products must comply
with the provisions of TR CU 021/2011 (as amended
in 2021), which sets out microbiological indicators
of food safety. The implementation of these stan-
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dards ensures that the consumer receives products
that meet the criteria of quality and safety (On the
adoption of the technical regulations of the Customs
Union “On Food Safety, 2022).

The milk supply chain includes a sequence of
stages: the delivery of raw materials from farms to
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reception points, the subsequent transfer to process-
ing plants, and then the transportation of finished
products to the final consumer.

Compliance with sanitary and hygienic stan-
dards during milk transportation involves limiting
microbial contamination, controlling acidity, and us-
ing airtight, regularly treated containers. In practice,
deviations from the established requirements are of-
ten recorded, which increases the risks of reducing
product quality. At the same time, the experience of
the EU (the Netherlands, Germany) demonstrates
the effectiveness of the «cold chain», minimizing
losses during transportation by up to 1-2%, and the
American technology of railway transportation us-
ing insulated wagons and ice cooling ensures the
preservation of raw materials at temperatures close
to 0° C, while reducing ice consumption by up to
40%. These practices are of particular interest for
adaptation in Kazakhstan, where there is an urgent
need to improve the efficiency of logistics in the
dairy industry.

In addition, digital temperature monitoring
systems and automated logistics management plat-
forms are actively used in European practice, which
allows real-time monitoring of compliance with
sanitary standards. Such projects are just beginning
to be implemented in Kazakhstan, but their scale is
still limited to pilot regions.

Thus, the development of modern transport and
refrigeration infrastructure is one of the key areas
for improving the efficiency of the dairy industry in
Kazakhstan. Strengthening the «cold chain» will not
only reduce product quality losses but also increase
the utilization of processing facilities, as well as ex-
pand export potential.

Current trends in the development of agri-food
markets demonstrate that digitalization is one of the
key factors in the efficiency of logistics in the dairy
industry. In Kazakhstan, the introduction of digital
solutions is still at an early stage: the overall level
of digitalization is estimated at about 40%, reflect-
ing the availability of separate pilot projects related
to electronic traceability of supplies, automation of
warehouse processes and the use of GPS monitoring
of transport.

However, a significant part of the industry still
operates according to the traditional model, where
accounting and quality control of products are car-
ried out manually. This leads to delays in document
flow, increased transaction costs, and limits the abil-
ity to respond quickly to changes in market demand.
In addition, insufficient implementation of digital
platforms reduces the transparency of the supply

chain and complicates the monitoring of compliance
with sanitary standards at all stages of logistics.

In contrast, in the Netherlands and New Zea-
land, the level of digitalization reaches 85-90%,
which ensures:

- full traceability of milk from the farm to the
processing plant;

- automated temperature control at all stages of
transportation and storage;

- online monitoring of the quality of raw mate-
rials and their compliance with international stan-
dards;

- integration of logistics processes into national
and global trading platforms.

For example, in the Netherlands, the Milk Moni-
toring System (MMYS) is actively used, which allows
real-time monitoring of milk composition, sanitary
conditions of transportation and transport coordi-
nates. New Zealand is implementing the FarmlQ
platform, which unites farmers, processors and
exporters into a single digital ecosystem, ensuring
transparency of the entire value chain.

In the Russian Federation, the MapXPlus Milk
software package, developed by TransSis, is a spe-
cialized solution for milk processing enterprises that
independently organize the collection of raw materi-
als from the population. This complex functions as a
single dispatch center that provides real-time visual-
ization: the video wall displays the movement of ve-
hicles, the availability of milk at reception points, as
well as data on collected and unassembled volumes
from the population.

The key objective of the MapXPlus Milk system
is to create optimal milk collection routes both at
reception points and directly from rural households.
At the same time, the main criterion for the effec-
tiveness of its use is the reduction of unit transpor-
tation costs, that is, the cost of delivering one liter
of milk to the processing plant. Additionally, the
system provides for the possibility of separate col-
lection of raw materials depending on their quality
characteristics, which helps to increase the level of
control and processing efficiency (TransSys, 2025).

For Kazakhstan, the introduction of such solu-
tions, given the predominance of small-scale dairy
production, could reduce logistical losses by 3-4%,
reduce transaction costs and expand export opportu-
nities by increasing the confidence of foreign part-
ners in the quality and transparency of products. At
the same time, it is important to take into account the
need for government support for the digitalization of
the industry, including subsidizing the introduction
of smart storage and transportation systems, as well
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as training personnel to work with digital platforms.

Thus, the digitalization of dairy logistics in Ka-
zakhstan is a strategic priority that allows not only
to increase the efficiency and competitiveness of the
industry in the domestic market, but also to integrate
into international supply chains.

The analysis of international practices makes it
possible to identify factors contributing to the im-
provement of logistics efficiency:

- high degree of farmers’ cooperation (Nether-
lands — over 70% of farmers are united in coopera-
tives);

- strict standardization of the quality of raw
materials and products (EU — unified EN ISO stan-
dards);

- active implementation of digital technologies
(smart sensors, Big Data, blockchain);

- export orientation and flexible logistics net-
work (New Zealand — more than 90% of dairy prod-
ucts are exported).

Kazakhstan has a number of systemic prob-
lems — fragmented suppliers, limited processing
capacity, weak transport infrastructure and a low
level of digitalization. At the same time, foreign ex-
perience demonstrates successful models that can be
adapted to increase the competitiveness of the do-
mestic dairy industry.

Domestic and foreign experience shows that the
development of logistics in the dairy industry re-
quires an integrated approach that includes not only
infrastructure modernization, but also institutional
transformations. Today, there is a significant gap be-
tween the production potential and the efficiency of
the logistics system in Kazakhstan. Despite the pres-
ence of more than 200 milk receiving points and the
functioning of processing plants, their utilization is
only 60-65%, which indicates the uneven supply of
raw materials and the limited capabilities of the cold
chain. This reduces the competitiveness of domestic
products in both domestic and foreign markets.

At the same time, foreign experience (the Neth-
erlands, Germany, New Zealand, China, and the
Russian Federation) demonstrates that the key driv-
ers of successful logistics are a high degree of manu-
facturer cooperation, the introduction of digital tech-
nologies, and an export orientation. For example, in
the Netherlands, more than 70% of farmers are unit-
ed in cooperatives, which ensures a stable supply of
raw materials and an even distribution of income.
The EU has uniform quality standards (EN ISO),
which eliminate the risk of significant fluctuations in
the parameters of raw materials and products. New
Zealand, which focuses on more than 90% of dairy
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exports, has built a flexible logistics network that
minimizes costs and optimizes supplies. In China,
key attention is being paid to the development of
the cold chain and digital supply management plat-
forms, which reduce logistical losses and ensure a
high level of product traceability.

For Kazakhstan, an important area of modern-
ization is the development of digitalization: at the
moment, the level of digital technology adoption is
estimated at only 40%, which is significantly lower
than in the Netherlands and New Zealand (85-90%).
This hinders the transparency of the supply chain
and the prompt monitoring of product quality.

Thus, the discussion shows that in order to in-
crease the efficiency of dairy logistics, Kazakhstan
needs to:

- strengthen producer cooperation and stimulate
the creation of agro-industrial clusters;

- accelerate the digitalization of processes and
develop a «cold chain» to reduce transportation
losses;

- increase the export potential of the industry.

All this will significantly reduce costs, increase
competitiveness and ensure the sustainable devel-
opment of the dairy industry in the face of global
competition.

Conclusion

The conducted research has shown that Ka-
zakhstan’s dairy industry has significant production
potential, but the efficiency of its logistics system
remains at a relatively low level compared to inter-
national practices. The main problems are related to
the predominance of small-scale production, the un-
even distribution of milk receiving points and pro-
cessing facilities, the underdeveloped transport and
refrigeration infrastructure, as well as the low level
of digitalization.

A comparative analysis of foreign experience
(the Netherlands, New Zealand, the EU, China, and
the Russian Federation) allowed us to identify the
key factors for the successful functioning of dairy
logistics: high degree of farmers’ cooperation, strict
standardization of quality, introduction of digital
technologies and export orientation. These elements
ensure the sustainability of the supply of raw mate-
rials, minimization of logistical losses and competi-
tiveness of products on the global market.

For Kazakhstan, the adaptation of these prac-
tices requires:

- cooperative forms of production and sales or-
ganization;
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- creation of a unified system of quality stan-
dards harmonized with international standards;

- accelerated digitalization of the processes of
collection, transportation and processing of dairy
products;

- expansion and modernization of the cold chain
infrastructure;

- increasing the export orientation of the industry.

The implementation of these measures will re-
duce costs, increase the utilization of processing
capacities, reduce product quality losses and ensure
Kazakhstan’s integration into international supply
chains. Ultimately, this will contribute to strength-

ening the country’s food security, increasing the
incomes of rural producers and increasing the com-
petitiveness of domestic dairy products in the mac-
ro-regional market (SCO, EAEU).
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