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DEVELOPMENT OF DOMESTIC INFRASTRUCTURE
FOR THE COLD SUPPLY CHAIN OF PERISHABLE
PRODUCTS

The purpose of the work is to analyze the cold supply chain of
perishable products (PP) of the agro-industrial complex (AIC) of
the country, to assess the volume of production of SPP that requires
compliance with the temperature regime, to analyze the transportation of
perishable goods of the Republic of Kazakhstan by all modes of transport,
to analyze the load capacity of refrigerated vehicles in the country, to
identify problems of storage and transportation infrastructure in the
supply chains of the PP, to determine the directions of their development,
to develop recommendations for improving the efficiency of functioning
and development of the infrastructure of the cold chain. The work uses
statistical and analytical methods of generalization and comparative
analysis, an expert survey.

The paper provides recommendations for business and the state to
improve the areas of the cold chain of the PP, namely: it is necessary to
create an authorized state body, which will be entrusted with the authority to
develop the running chain of food products, to address issues of regulation
of the cold chain market, the adoption of new regulatory documents to
improve the turnover of the PP, investments in the running chain, training.

Keywords: perishable products, supply chain; logistics infrastructure,
vegetable store; food warehouse.

Introduction
In the Republic of Kazakhstan, the last decade has seen an increase in the
production of perishable products (PP), which include: fruits, vegetables, potatoes,
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poultry products, milk, eggs, yeast. The development of the cold chain infrastructure
was not a strategic direction of development to ensure the safe handling and delivery
of these products to markets by creating a modern refrigerated storage and delivery
system. The logistics of continuous use of the cold chain plays an important role in
reducing losses of PP and goods in general, providing farmers with favorable prices and
increasing their incomes, maintaining product quality, ensuring public health, thereby
affecting the country’s food security [1].

Storage of PP requires the use of expensive equipment and qualified personnel
for its maintenance [2]. The main reason for the seasonal price growth and
volatility of the fruit and vegetable market is the almost complete absence of a
continuous technological chain «production —sales» [3], shortage and deterioration
of infrastructure [4].

In order to reduce the percentage of losses of Fresh Produce (fresh fruit
and vegetable products) in the world practice, there is an unconditional rule of
compliance with the so-called «cold chain» in the «production — sales» process [5].

In many countries, the state pays increased attention to these issues and
regulates them with special laws and standards; professional associations, together
with business, solve topical issues in the field of the cold chain [6].

The key logistics solutions for the effective management of PP are the provision
and control of temperature conditions during transportation [ 7], storage in specialized
warehouse complexes, and information support for the cold logistics chain [8].

Currently, there are no regulatory requirements in Kazakhstan to regulate
the activities of PP food in the process of storage and transportation, except for
immunological medicines. The control and regulation of the cold chain in the
technological process depend on the technology and capabilities of each business
and enterprise. At the same time, there is no statistical information on containers,
refrigerating equipment used in agriculture and the agro-industrial complex, in
food production, in trade, in the transport industry. Each area is separately engaged
in the process of ensuring the logistics of the cold chain of PP and food. There are
no interactions on the development of the cold chain at the level of associations,
industries, ministries.

Issues and problems of ensuring the cold chain in the process of production,
storage, transportation and trade in order to ensure the safety of products for public
health concern many ministries and departments of the country: the Ministry of
Agriculture, the Ministry of Trade and Integration, the Ministry of Industry and
Construction, the Ministry of Transport, the Ministry of Health, as well as the
Ministry of Internal Affairs (registration and control of the technical condition of
refrigerated vehicles, containers, insulated vans). However, these ministries, both
individually and jointly, do not deal with the problems of cold chain management.
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As aresult, a whole range of problems to improve the sustainability and efficiency
of the management of the supply chains of PP, which means that ensuring food
security at the proper level remains unresolved, which requires study and solution.

Materials and methods

The theoretical and methodological basis of the research is the publications
of Kazakhstani and foreign scientists in the field of supply chain management
and the functioning of the logistics infrastructure of agriculture. Abstract-logical
method, comparative analysis, systematization, questionnaire survey were used
in the process of work. The survey was conducted in 2023.

Questionnaires on the study of the storage and distribution infrastructure of
agricultural PP and supply chains contained the following set of questions:

1) general information (region, field of activity, work experience, type of
business);

2) assessment of the functioning of the infrastructure (availability, degree of
deterioration, level and frequency of use, location from the point of production,
competence of employees, problems in operation);

3) the state of functioning of supply chain logistics (sales channels,
communication stability, degree of compliance with temperature conditions,
distance of delivery to the consumer, percentage of losses, organization and
management of purchases, joint activities with other participants; factors affecting
the supply chain; problems and efficiency of work in supply chain logistics);

4) development prospects (measures to improve supply chain performance,
types of support, training needs, willingness to use innovative technologies).

The respondents’ field of activity is shown in Figure 1.

Figure 1 — The field of activity of the survey respondents, in %
Note: compiled by the authors
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Results and discussion

Based on the processing and analysis of the survey data, we have identified
the following main results in the functioning and development of the logistics
infrastructure and supply chains of the PP.

A) According to the state of infrastructure development:

- the condition of the logistics infrastructure: excellent — 8.3 %, good —46.3 %,
satisfactory — 17.4 %, worn-out — 11.6 %, no infrastructure — 16.0 %;

- the use of logistics infrastructure: constantly —46.1 %, sometimes —

31.3 %, not used — 22.6 %;

- more than half (51.5 %) of the logistics infrastructure is located at a close
distance (up to 50 km) to the place of consumption of production;

- infrastructure utilization: 25 % of objects are loaded by 50 %, 46% by 50-
70 %, and 12 % by 90-100 %;

- employees of 72.2 % of facilities have the skills and competencies of the
logistics infrastructure to implement best practices, 15.7 % are insufficient, and
11.9 % do not have;

- problems hindering the high-quality provision of the cold supply chain of
fresh products: expensive equipment for cold chains (75.6 %); a large number of
intermediaries (77.4 %); large deterioration of the existing infrastructure (56.2 %).

B) On the issue of supply chain logistics:

- compliance (monitoring) of the temperature regime in the cold supply
chains of perishable products: 60 % of respondents — comply; 27 % — partially
comply; 6.8 % —do not comply, of which 31 % — during collection, 38 % — during
transportation of products;

- organization and management of purchases of perishable products:

25.1 % — do not plan, 33 % — partially plan, 42 % — plan;

- carry out joint work with manufacturers, distributors, logistics and transport
operators on forecasting, planning, procurement, production, warehousing, price
management — 19.3 %; do not carry out — 58.9 %; partially — 21.6 %;

- problems faced in the logistics of SPP supplies: non-transparency of tariffs
for storage services (77 %); low level of use of digital and innovative technologies
in storage and delivery (64.5 %); violation of delivery deadlines to the market—32,
%, shortage of warehouses and equipment — 26 %, lack of interest of participants
in the supply of fresh products in joint and/or integrated problem solving — 31 %;
outdated technologies and equipment in warehouses — 23%;

- The lack of skills and competence of the logistics infrastructure to implement
best practices is observed in 32 % of respondents; 26 % require improvement,
42 % of respondents have sufficient skills.

C) Prospects for the development of supply chain infrastructure and logistics:
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- support the adoption of measures to develop sustainable supply chains of
perishable products: the adoption of the Law «On Perishable Products» against fraud
in the trade of perishable agricultural products, as well as the development of measures
to maintain the cold chain in order to ensure food security — 58.3 % of respondents; the
development of quality management standards for supply chain management—41.0 %;

- support the provision of conditions and services in one place —10.5 %, the
introduction of an automated management system for the need for goods, stocks
and resources (SCM, ERP, WMS, TMS, etc.) — 10.0 %;

- the use of innovative technologies: 6.8 % use, 14.5 % are ready to use,
50.4 % do not use, 28.1 % plan. Of these, 20 % are ready to use blockchain to
increase the stability and efficiency of supply chains, 27.7 % are ready to use
radio frequency identifiers (RFID), 17.7 % are ready to use digital platforms in
commerce, and 14.1% are ready to use information technology;

- plan to use marketplaces in the future — 43.6 %, smart contracts — 36.4 %,
digital platforms —36.4 %, Internet of Things (IoT) —20.4 %, blockchain -17.9 %.

Considering the problem of creating a modern cold supply chain for PP as
the main element of the food market infrastructure, it is necessary to represent
the volumes of produced and consumed, the volumes of stored and transported
agricultural raw materials and finished food and fish products. Such information
is not available everywhere.

According to [9], the annual output of fresh crop production (vegetables,
potatoes, fruits and berries) over the past 2-3 years is 12—14 million tons. Of these,
4 — 4.5 million tons (1/3 part) are used for sale, 2.5 — 3 million tons for storage,
2.5 — 4.0 million tons for processing.

The services of enterprises of auxiliary transport activities for storage also
show a decrease in the number of places and the capacity of one-time storage of
food products, vegetables and fruits. There has been a sharp increase (by 4 times)
in the capacity of warehouses for storing food products to 1022.3 thousand square
meters (Table 1).

Revenues from auxiliary transport activities of enterprises show that storage
and warchousing services increased by 155.0 % — from 17.69 billion tenge to
27.44 —billion tenge (Figure 2). Refrigerated cargo storage services decreased from
1.14 — billion tenge in 2016 to 0.26 billion tenge in 2021, and in 2022 increased
to 1.85 — billion tenge (7 times) or by 62 % compared to 2016.
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Table 1 — Number, capacity and income per unit of one-time storage places from
the services of enterprises of auxiliary transport activities of the Republic of

Kazakhstan

Warehouse per- | Purpose of warehouses 2022
formance indi- 2018 | 2019 | 2020 | 2021 | 2022 | '
cators 2021,
%
Number of one- | food storage warehouses | 210 205 211 198 126 63,6
time storage :
One-time stor- | warechouses for storing
age capacity food products, thousand | 301,5 | 299.,4 | 303,3 | 244,5 | 1022,3 | 339,1
sq.m.
warehouses for storing
vegetables and fruits, | 74,1 73,2 73,4 69,2 61,3 82,7
thousand sq.m.
Revenue perunit | warehouses for storing 10.1
of one-time stor- | food products, billion | 0,021 | 0,024 | 0,021 | 0,014 | 0,142 times
age space, tenge. per unit
billion tenge warehouses for storing 2.1
vegetables and fruits, bil- | 0,089 | 0,088 | 0,084 | 0,104 | 0,217 times
lion tenge. per unit
Note: Compiled and calculated based on data [9]
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income from services and warehousing

income from refrigerated cargo storage services

income per unit of storage space for refrigerated food products
income per unit of storage and warehousing

of vegetables and fruits

Figure 2 — Revenues from auxiliary transport activities of enterprises
for 2016-2022%*, billion tenge.

Note: Developed by the authors based on the materials [9]

Income per unit of one-time storage of food products and storage and
warehousing services in 2019-2021 decreased, but in 2022, compared to 2021,
they increased by 10.1 and 2.1 times, respectively. This suggests that this type of
business has growth potential. Moreover, vegetable and fruit storage services are
2-4 times more efficient than refrigerated food storage services.

There is an acute shortage of high-quality cold formulations: an insufficient
number of modern structures with equipment that can provide various temperature
options. The main reason is the high cost of creating logistics facilities and the
lack of government support.

Only the consolidation of the industry, namely, the union of manufacturers,
retailers, suppliers of logistics services, equipment and technologies, can solve
the problem of guaranteeing the freshness and quality of perishable goods for the
consumer [10].
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In our opinion, regulatory documents should be developed and adopted to
prevent fraud in the trade of perishable agricultural products, as well as measures
to maintain the cold chain.

Warehouses and storages should be located not only in the places of
production, as is happening now, but also in places closer to the main consumers,
depending on the quality and quantity of products. This allows you to reduce spring
costs and increase prices out of season. This issue requires a more in-depth study
for each range of PP.

An analysis of income from auxiliary transport activities showed that income
per unit of places for one-time storage and warehousing of fruits and vegetables is
higher than income from food storage services. This can be explained by the fact
that with long-term storage of fruits and vegetables (6-7 months), costs increase
and, accordingly, high prices for products.

Summarizing the results of the analysis of the state of the logistics
infrastructure and logistics of the supply chains of the PP, we have formulated the
following problems that hinder the development and improvement of the efficiency
of the logistics infrastructure of storage, delivery and packaging industry:

- insufficient development and shortage of a network of storage, packaging
and delivery infrastructure to attract additional storage volumes and ensure
continuous delivery to consumers;

- insufficient development of modern transport and logistics services;

- insufficient level of development of the “soft infrastructure”, digitalization
and automation for managing the processes of production, storage, transportation,
data and document exchange between the participants in the process;

- an acute shortage of large-capacity refrigerators for international
transportation.

- the absence of a tariff setting system for storage services and other regulated
services;

- frequent violation of delivery deadlines, heavy wear and shortage of
warehouses and freezing equipment, the competence of specialists require constant
improvement;

- low level of integration in joint planning, organization and supply chain
management.

Conclusions

So, today in Kazakhstan there are no organizations responsible for solving the
problems of the cold chain and monitoring the effectiveness of their functioning.
The problems of lack of transparency and traceability of the supply chain should
be solved by organizing the vertical integration of farmers - producers of PP, using
innovative technologies: the Internet of Things, blockchain, remote temperature
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control technologies. It is necessary to develop local wholesale markets,
aggregation centers and processing centers; invest in cold chain infrastructure;
provide integrated cold chain solutions, including the development of auxiliary
infrastructure.

This research has been/was/is funded by the Science Committee of the
Ministry of Science and Higher Education of the Republic of Kazakhstan (Grant
No. AP19677634).
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OTAHJABIK NHO®PAKYPBIJIBIMBIH JTAMBITY

Kymvicmoly makcamol—enimizoiy a2pOOHepKaCInmiK KeuleHIiHiK
(AOK) me3 oysvinamuvin enimoi (TFO) swcemkizyoiy cyvix mizbezine
manoay iHcypaizy, memMnepamypansik pelcumoi cakmayobl maian ememin
ThO onoipiciniy kenemine baza bepy, kenikmiy bapavik mypiepiver KP
me3 OY3blIamblH HCYKMepoi macvlManioay2a manoay sxHcypeisy, enoeei
MOKA3LIMKbIUL KOTIK KYPALOAPbIHbIY HCYK Komepeiwmizin manoay, THO
JHrcemKizy mizoexmepinoe caKkmay Hane macviManoay UHQPPAKYPoLIbIMbIHbIY
npobaemanapsii aHbIKmMay, o1apoblly 0amy Oagblmmapbli AHbIKMAY, CYblK
miz0ex UHDPAKYPLLILLMBIHBIH HCYMBIC icmeyi MeH 0amMybiHblY MUIMOLTI2iH
apmmulpy OolibiHWa ycvinbicmap azipney. Kymvicma scannvinay mem
CANBICMBIPMATLL MANOAYOblY CMAMUCTUKALLIK, HCIHE AHATUMUKALbIK
adicmepi, capanmamansiy CayaiHama KOi0AHbLIObL.

JKymvicma busnec nen memnexem ywin ThO cyvix misdezi caranapoin
arcakcapmy OoUbIHUA YCoIHbIMOAp Oepindi, aman aumkaHod: mamax
OHIMOepIHiY Jicypic mizbezin dambimy, CyblK Mi30eK HApPbIZLIH pemme)y
Macenenepin weuy OOUbIHWIA OKIIeMMIKmep HCYKmenemin yaKiiemmi
Memaekemmix opean Kypy Kaxcem, THO atinanvimuin scakcapnty OotbIHA
HCAHA HOPMAMUBMIK KYocammapovl Kabwvinoay, scypic mizdecine
UHBECMUYUANAD MAPMY, KAOPAAp 0aApaay.

Dxoromukanvik cepusi. Ne 2. 2024



Becruuk Topaiirsipos yHusepcurera, ISSN 2710-3552 Oxonomuueckas cepus. Ne 2. 2024

Kinmmi ce30ep: me3 Oy3viiamuli OHIMOep, JcemKizy mizbezi,
JIO2UCTUKATBIK, UH(DPAKYPLLIBIM, KOKOHIC KOUMACHL; a3bIK-M YK KOUMACHI.

K. C. Paumbekog’, b. V. Cvizovikbaesa’, *)K. b. Paxmemynuna’,

A. A. Paxmemynuna’®

'Bocrouno-Kazaxcranckuii yausepcureT nMeHu C. AMaHX0JI0Ba,
Pecny6nuka Kazaxcran, r. Ycrb-Kamenoropek;

2EBpa3uiickuii HalMOHaIbHBIN yHIBepcuTeT nMenu JI. H. I'ymunesa,
Pecny6nuka Kazaxcran, r. Actana.

IToctynuio B penakmuio 30.01.24

[octynuio ¢ ucnpasienusmu 23.04.24

[Ipunsaro B neuats 28.05.24

PA3BUTHUE OTEYUECTBEHHOW UH®PACTPYKTYPBI
XO0JIOJOBOM HEINHA MOCTABOK CKOPOITIOPTSIIIEMCSI
NPOAYKIIUU

Lenv pabomel — npogecmu ananu3 xoi00060U yenu HOCMABOK
ckoponopmawetica npooykyuu (CIII) acponpomviuiennozo
xomnnexca (AIIK) cmpanvt, dame oyenky odvema npouzsoocmasa CIIII,
mpebdyrouje2o cob00eHUst MEMNEPAMYPHO2O0 PENCUMA, NPOBECMU AHATIU3
nepeso3ok ckoponopmsimuxcs epy3oe PK ecemu eudamu mpancnopma,
NPOAHAUZUPOBAMb 2PY30NO0BEMHOCTIND XOA0OULLHBIX MPAHCHOPHIHBIX
cpeocma 6 cmpane, 8blsiGUMb NPOOIEMbl UHPPACMPYKIMYPbL XPAHEHUSL U
mpancnopmupogku 6 yensix nocmaeox CIIIT, onpedenums nanpasnenus ux
paseumusi, paspabomams peKoMeHOayuL no NOSLIUEHUIO I pexmusHocmu
DYHKYUOHUPOBAHUSL U PA3GUMUSL UHDPACMPYKMYPbL X0100080U Yenu. B
pabome UCNONL306AHBI CIMAMUCTIUYECKUE U AHATUMUYECKUe MemoObl
06006wWenUs U CPaABHUMENbHO20 AHAIU3A, IKCHEPMHBIL ONPOC.

B pabome Odanvl pexomenoayuu 0is OuzHeca u 20cyoapcmeda
no yayuuwenuio cgep xonooosou yenu CIIII, a umenno: neobxooumo
€c030amb YNOAHOMOYEHHBIU 20CYOAPCMBEHHBLI OP2AH, HA KOMOPbLL
6y0ym 60371024CeHbl NOTHOMOUUSL NO PA3BUMUIO XOO080U Yenu NUULe8bIX
NPOOYKMO8, N0 Peulenulo GONPOCO8 Pe2yiupo8anus PblHKA X0100080U
yenu; NPUHAMUIO HOBbLIX HOPMAMUBHBIX OOKYMEHMO8 N0 VIYYUleHUIO
obopoma CIIII; uneecmuyuii 8 X0008y10 yenv, N0OO2OMOBKU KAOPO8.

Kniouesvle cnosa: ckoponopmsawascs npooyKyus, yenouxd
NOCMABOK,; TOSUCTUYECKASL UHDPACMPYKMYPA, 080WEXPaAHUIULYE,; CKIAO0
NnPOO0BOILCNEEHHOU NPOOYKYUU.
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