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Abstract. The purpose of this study was to investigate the ways of increasing the economic 
efficiency of agricultural production by improving the systems of preservation and 
rational use of livestock products. The methodological framework of the study included 
a comprehensive approach, as well as the analysis of statistical data, structural-dynamic 
and comparative analysis, and elements of system and factor analysis. Gross output of 
livestock production in Kazakhstan increased from KZT 2,066.4 bn in 2015 to KZT 3,012.5 
bn in 2023. Therewith, the number of cattle increased from 6.18 mn heads in 2015 to 7.98 
mn heads in 2024, while the number of horses more than doubled from 2.07 mn heads 
to 4.35 mn heads over the same period. The analysis results showed that despite the 
steady growth in herd numbers and gross output, the efficiency of conservation is still at 
an average level. This is related to the deterioration of refrigeration infrastructure, poor 
development of the cold chain, lack of qualified personnel, insufficient digitalisation of 
logistics processes, and specific climatic features of the regions. Milk production volumes 
have almost halved. Losses at the storage and transport stages are also reflected 
in the decline in egg production from 5.59 bn eggs in 2018 to 4.48 bn in 2024. The 
study substantiated those investments in the modernisation of storage infrastructure, 
digitalisation of logistics, and development of deep processing are not excessive 
costs, but a tool to optimise the production process and increase the sustainability 
of agribusiness. The following strategic development areas were also proposed: 
development of agro-industrial clusters, development of cooperation, improvement 
of personnel skills, expansion of state support, and introduction of environmentally 
sustainable technologies. It was concluded that increasing the level of safety of 
livestock production in Kazakhstan can not only reduce losses, but also increase the 
profitability of farms, strengthen the food security of the country, and its export potential
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INTRODUCTION
The agricultural sector of the economy plays a key role 
in ensuring food security, providing jobs and sustainable 
development of rural areas. One of its crucial elements 
is animal husbandry, which is a source of high-quality 
protein, raw materials for processing, and the key ele-
ment in the structure of agricultural production. How-
ever, despite major efforts aimed at the development 
of this sector, the problems of preservation and utilisa-
tion of livestock products are still topical and require 
a comprehensive approach. A prominent aspect is that 
a considerable part of products is lost at various stag-
es – from collection to processing and transport. This is 
related to both insufficiently developed storage tech-
nologies and inefficient logistics, which leads to qual-
ity losses and increased costs. All these factors directly 
affect the economic efficiency of livestock production 
and constrain its potential for growth. Thus, effective 
management of the preservation and utilisation of live-
stock products becomes a prerequisite for increasing 
the competitiveness of agriculture, reducing losses, and 
increasing the profitability of agricultural enterprises.

In the scientific environment, there has been a 
steady growth of interest in the issues of increasing 
efficiency in the agricultural sector through improving 
the processes of storage and utilisation of livestock 
products. L. Zhang et al.  (2021) focused their research 
on meat deep freezing technologies and found that 
the introduction of low-temperature controlled at-
mosphere chambers reduced specific product losses 
to a minimum. The researchers emphasised that such 
investments pay off not only by stabilising product 
quality, but also by reducing returns from retailers 
and expanding geographical distribution. T. Espolov et 
al.  (2020) complemented these findings by focusing 
on weak links in supply chains in agricultural regions, 
especially in remote and hard-to-reach farms. The re-
searchers proved that improving transport infrastruc-
ture and reducing the delivery time from processing to 
the consumer can improve the profitability of dairy pro-
duction and increase the realisation period of products. 
G. Kandeepan and A. Tahseen (2022) investigated active 
packaging methods and concluded that the use of ox-
ygen-isolating and modified gas media in packaging of 
meat products helps to maintain organoleptic proper-
ties, nutritional value, and microbiological stability over 
a sustained period. M.A.F.M.  Fadzli and S.W.B.  Nawa-
wi (2024) proposed the design and implementation of 
automated systems for monitoring storage parameters 
such as temperature, humidity, and ventilation, showing 
that such solutions markedly reduce storage losses, es-
pecially in large agro-industrial complexes with large 
volumes of products.

D. Wang  et al.  (2022) considered the influence of 
climatic and seasonal factors on product preservation 
and proposed adaptive storage strategies depending 
on climatic zone and seasonal variations. This ensured 

more efficient utilisation of storage facilities, reduced 
energy costs, and reduced risks of product spoilage 
during periods of hot temperature or high humidity. 
J. García-Díez et al. (2023) showed the high significance 
of veterinary and sanitary control as a factor that indi-
rectly but substantially affects economic losses: prompt 
detection of diseases in animals reduces the risks of 
rejects at the slaughter and processing stage and pre-
vents the spread of infections that threaten the integ-
rity of the entire lot. M. Taifouris and M. Martín (2022) 
investigated economic models for integrating livestock 
farms with processors and argued that such a system 
allows logistics and storage to be organised without 
the losses and costs that occur at the interface of the 
value chain. The researchers emphasised that vertical-
ly integrated structures are more resilient to external 
shocks and reallocate resources more efficiently. R. 
Gabdualiyeva et al. (2024) focused on digitalisation of 
processes – their modelling showed that farms that im-
plemented digital residue management, predictive an-
alytics, and real-time quality control had fewer losses 
due to product spoilage and more accurate forecasts of 
production and sales volumes.

A.S. George and A.S.H. George  (2023) investigated 
automated climate systems in storage warehouses and 
found that their use had a significant effect on the qual-
ity stability of meat products during long-term storage. 
The researchers emphasised that precise microclimate 
control avoids microbiological risks, preserves the mar-
ketability of products, and avoids added costs for sort-
ing and processing of spoiled batches. R.S. Alibekov et 
al.  (2024) supported an analogous view, focusing on 
technologies for deep processing and recycling of meat 
residues. The researchers concluded that the process-
ing of by-products and by-product components into 
semi-finished products and feed not only reduces loss-
es, but also allows obtaining products with high added 
value, thereby increasing the profitability of production.

Thus, the accumulated scientific experience 
demonstrates a steady tendency to recognise the value 
of preservation and rational use of products as key fac-
tors in increasing the overall efficiency of agricultural 
production. Despite great strides in the field of increas-
ing the efficiency of preservation and utilisation of 
livestock products, several key aspects are still under-
studied. There is a lack of comprehensive research that 
would integrate innovative technologies of storage 
and processing of products considering the specifics 
of agrarian enterprises. Little attention is paid to the 
economic consequences of introducing environmen-
tally friendly and energy efficient preservation meth-
ods, which could reduce costs and increase competi-
tiveness. Thus, the purpose of the present study was to 
analyse the methods of increasing the economic effi-
ciency of preservation and use of livestock products in 
the agricultural sector.
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MATERIALS AND METHODS
The study employed a comprehensive methodological 
approach that combines quantitative and qualitative 
analyses of the livestock production safety system in 
the agrarian sector of the Republic of Kazakhstan. Offi-
cial statistical materials of the Bureau of National Sta-
tistics  (n.d.) for 2015-2023, as well as for 2024 – for 
certain types of indicators, for which updated data were 
available at the time of the study, were used as the pri-
mary source. Indicators of gross output of agricultural 
production overall and livestock production specifically, 
as well as the number of farm animals were analysed up 
to 2023 inclusive. This is because the data on these cat-
egories require further processing, reconciliation with 
administrative sources, and are often published with a 
time lag. At the same time, such indicators as volumes 
of production of the key types of livestock products – 
meat (in slaughter weight), milk, eggs, and wool – were 
considered up to 2024 inclusive. This is conditioned by 
the fact that data on these categories are published 
earlier and have a lower degree of detail. Additionally, 
the analysis included regulatory documents of the Min-
istry of Agriculture of the Republic of Kazakhstan (n.d.), 
including Order of the Minister of Agriculture of the Re-
public of Kazakhstan No. 3-4/617 (2014). This helped to 
compare actual and normative levels of losses, identify 
potential deviations, and assess the level of technolog-
ical support of the industry.

The method of factor analysis was employed to as-
sess the impact of individual elements of storage in-
frastructure on the overall level of safety of livestock 
products. Within the framework of the analysis, the 
study used data from reports of the Ministry of Agri-
culture of the Republic of Kazakhstan  (n.d.). Storage 
conditions in different climatic zones of the country 
were analysed, considering the high continental nature 
of the climate, seasonal temperature fluctuations, and 
the length of transport routes. Qualitative analysis was 
aimed at identifying organisational, managerial, and 
institutional constraints affecting the efficiency of live-
stock products use. The mechanisms of interaction be-
tween producers, transport operators, and processors, 
the presence or absence of cooperation, problems of 
planning logistics routes, and compliance with sanitary 
norms were considered. State support measures were 
also analysed: subsidies for modernisation of storage 
facilities, the programme “Auyl – El besigi” (Improving 
the quality...,  2019), soft loans, investment subsidies, 
and digitalisation of agricultural product management.

Practices demonstrating the influence of climatic 
and infrastructural factors on the safety of livestock 
products, as well as the effectiveness of digital solu-
tions and development programmes in the agricultur-
al sector were investigated. Case studies were used as 
a basis for the study, including the ColdHubs project 
in Nigeria (How can sustainable...,  2022), as well as 
the Sustainable Livestock Development Programme 

in Kazakhstan for 2022-2026 (Kazakhstan: Sustain-
able livestock...,  2021) and the implementation of  
SAP S/4HANA in Eurasia Group Kazakhstan to optimise 
logistics and inventory management (SAP  S/4HANA 
migration..., n.d.). Furthermore, initiatives on advanced 
processing of products were considered: Kraft cheese 
making in Zhambyl region (42 farms of Zhambyl..., n.d..) 
and processing of meat products in East Kazakhstan 
(Construction of a deep...,  2025). The study also ana-
lysed examples of vertical integration – the structure 
of Zhaiyk Et  (n.d.) and the closed production cycle at 
Aknar PF (n.d.). Additionally, data from a Carrier Glob-
al Corporation report indicating meat losses in coun-
tries with poor cold infrastructure were used (BIO In-
telligence Service for the Global Food Cold, 2015). As 
a result, the combination of statistical, regulatory, and 
expert-analytical sources helped to reasonably identify 
key constraints and growth points in the sphere of en-
suring the safety of livestock products in Kazakhstan.

RESULTS
Product safety in the agricultural sector is a multidi-
mensional economic and technological phenomenon 
characterised by the ability of economic entities to 
minimise both quantitative and qualitative losses at all 
stages of the agro-production chain – from the moment 
of production to final consumption. This problem is es-
pecially relevant for livestock products, which have a 
limited shelf life, are sensitive to external influences 
and subject to rapid biochemical decomposition  (Ca-
sino et al.,  2021). That is why the issues of preserva-
tion require a comprehensive, systematic, and scien-
tifically based approach, including both technological 
solutions and organisational and economic measures. 
From the economic standpoint, product safety is the 
crucial factor determining the level of efficiency of ag-
ricultural production. Losses resulting from violations 
of temperature conditions, sanitary norms, technolog-
ical failures, or deficiencies in logistical organisation 
led to increased production costs, reduced marketable 
yields and, as a consequence, lower farm profits (Fo-
cker & van der Fels-Klerx, 2020). Thus, investments in 
increasing the level of preservation are not considered 
as excessive costs, but as an effective mechanism to 
optimise the production process and strengthen the fi-
nancial sustainability of agricultural enterprises.

Furthermore, a prominent level of product preser-
vation provides agricultural producers with more op-
portunities within the framework of implementing a 
flexible marketing strategy. Modern storage infrastruc-
ture allows not only reducing the share of losses, but 
also regulating the volumes and terms of deliveries, 
adapting to market conditions. This allows building 
inventories for sales during periods of peak demand, 
expand sales channels, and enter distant markets. In an 
environment of price volatility and high competition, 
such flexibility becomes a valuable tool for profitability 
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management (Nayak & Bagchi, 2022). Hence, preserva-
tion acts not only as a means of reducing losses but 
also as a factor for sustainable agribusiness develop-
ment. From a macroeconomic standpoint, the conser-
vation of livestock products contributes to sustainable 
resource utilisation and food security. Each unit of lost 
production means not only economic loss, but also in-
efficient use of invested resources – labour, feed, water, 
energy, and capital. In this context, losses in the agri-
cultural sphere become an indicator of systemic im-
balances that hinder the transition to sustainable and 
resource-efficient agriculture. Increasing the level of 
conservation, on the contrary, forms the prerequisites 
for greening production, improving the food balance 
and increasing the competitiveness of products in in-
ternal and external markets (Qian et al., 2022).

The factors that determine the level of losses of 
livestock products have both biological and techni-
cal-economic nature. One of the most significant is the 
microbiological instability of products of animal origin, 
which causes their high sensitivity to even minor devi-
ations from the recommended temperature, humidity, 
and sanitary storage conditions. In the absence of effec-
tive cooling, freezing, and hermetic packaging systems, 
the risk of biochemical decay, deterioration of organo-
leptic characteristics and, as a consequence, commer-
cial unsuitability of the product increases significantly 
(Neethirajan, 2020). This is especially critical for dairy 
and meat products, which require strict adherence to 
temperature standards at all stages of transport and 
storage (Sattarov et al., 2025).

Apart from biological constraints, technical and 
infrastructural constraints play a major role. In many 
countries, especially in developing regions, small and 
medium-sized farms face a shortage of modern refrig-
eration facilities with automatic climate control. This 
constraint substantially reduces the resilience of ag-
ricultural supply chains, forcing farmers to sell prod-
ucts at shorter lead times and at less favourable prices, 
which, in a volatile market environment, reduces their 
profitability and increases losses. One example is the 
ColdHubs initiative in Nigeria, where farmers rent so-
lar-powered cold rooms at around USD  0.50  per day 
per plastic crate. This has saved over 42,000 tonnes of 
agricultural produce, minimising spoilage losses and 
increased the income of 5,240 smallholder farmers, 
retailers, and wholesalers by 50% (How can sustaina-
ble...,  2022). A comparable situation was observed in 
Rwanda, where the lack of infrastructure for cold stor-
age resulted in high post-spoilage losses. In response, 
the government and international organisations start-
ed to actively adopt energy efficient technologies, in-
cluding solar-powered refrigeration, to improve food 
security and income stability for farmers (Twilley, 2022).

Organisational and management aspects also con-
siderably influence product safety. Inadequate staff 
qualifications, lack of internal quality control standards, 

inconsistent logistics processes, and planning errors 
lead to the accumulation of losses at production and 
marketing interfaces. Furthermore, poorly developed 
inter-linkage mechanisms between producers, trans-
port operators, and processing organisations substan-
tially hinder the prompt marketing and processing of 
products, reducing their commercial value (Shepherd et 
al.,  2018). Natural and climatic conditions drastical-
ly affect the safety of livestock products, as extreme 
temperature fluctuations create stressful conditions 
for animals and complicate the maintenance of opti-
mal microclimate in the places where they are kept. In 
Kazakhstan, sharp seasonal temperature fluctuations, 
when summer heat can reach 41°C and winter frosts 
can drop to -48°C, cause temperature imbalance, which 
leads to poor health and reduced productivity of ani-
mals. In southern regions with hot summer tempera-
tures above 30°C and relatively mild winters down to 
-3°C, farmers face the need for constant cooling and 
ventilation to prevent overheating or overcooling of 
produce (Syzdykova,  2024). Despite the use of shade 
canopies, fans, and water spray systems, these methods 
may not be sufficiently effective and may require exten-
sive energy inputs, which hinders stable climate con-
trol and increases the risk of spoilage, reducing product 
quality and shelf life.

Modern approaches to the rational use of livestock 
products, which include the introduction of smart stor-
age technologies with automatic microclimate control, 
the use of biotechnology to improve product quali-
ty and shelf life, the use of digital systems for mon-
itoring and controlling production processes, and the 
development of integrated processing, imply not only 
minimising losses but also increasing economic returns 
through deeper processing, technological innovation, 
and digitalisation of management. In an increasingly 
competitive and resource-constrained environment, 
the transformation of production models from raw 
material-oriented to value-added production is of par-
ticular relevance (Leah et al., 2023). Deep processing of 
meat and dairy raw materials produces a wide range of 
finished products, from semi-finished products to spe-
cialised food and feed products.

Modern software solutions, including Enterprise 
Resource Planning  (ER) systems, implemented in ag-
ricultural enterprises of Kazakhstan, contribute to a 
marked increase in the efficiency of inventory man-
agement and reduction of product losses. For instance, 
Eurasia Group Kazakhstan, an official dealer of agricul-
tural machinery, successfully implemented a project to 
migrate to SAP S/4HANA platform, which allowed it to 
upgrade its IT infrastructure and stabilise critical busi-
ness processes. According to the company, it is expect-
ed to increase data accuracy by up to 15% and reduce 
order processing and warehouse transaction times. This 
transition enabled the integration of new SAP functions 
and tools, improving resource management and data 
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processing agility (SAP S/4HANA migration..., n.d.). Ad-
ditionally, the Sustainable Livestock Development Pro-
gramme for Kazakhstan 2022-2026, supported by the 
World Bank, makes provision for the introduction of an 
improved animal recording and tracking system. This 
will improve the efficiency of veterinary services and 
livestock resource management, which helps to reduce 
losses and improve product quality (Kazakhstan: Sus-
tainable livestock..., 2021)

In Kazakhstan, where many farms are located in re-
mote or sparsely populated areas, advanced processing 
helps to significantly increase profitability by creating 
long-life products such as cheese, dried meat, and milk 
concentrates, which reduces dependence on perisha-
bles (Bogoyavlenskiy et al., 2022). For example, farmer 
cooperatives in Zhambyl region are introducing the pro-
duction of kraft cheeses, which not only allows them to 
preserve products longer, but also to enter new markets 
with higher added value (42 farms of Zhambyl..., n.d.). A 
large deep meat processing project is underway in East 
Kazakhstan, which helps to reduce logistics costs and 
minimise losses during long-distance transport. Con-
struction of a KZT 7.7 bn industrial complex has begun in 
the village of Chekoman, Zhanasemey district, Abay re-
gion. The project envisages processing up to 35 tonnes 
of meat products per shift, including beef, mutton, and 
horse meat, with the production of high-quality sau-
sages, canned goods, semi-finished products, and meat 
delicacies. The complex will be equipped with modern 
Australian and European technologies ensuring ze-
ro-waste production and compliance with environmen-
tal standards (Construction of a deep..., 2025). 

The development of biotechnologies and waste-
free processing should be emphasised among the 
promising solutions. The use of enzymatic and micro-
biological methods allows using animal waste – blood, 
fat, bones – to produce fodder, biologically active addi-
tives, and fertilisers. These approaches not only reduce 
the environmental load but also form closed production 
cycles that meet the requirements of sustainable agri-
cultural development (Lainawa  et al.,  2024). The dig-
italisation of storage and marketing processes is also 
becoming a key element of product stewardship. The 
implementation of automated systems for monitoring 
shelf life, temperature conditions, and logistics flows in 
agricultural enterprises can markedly improve the ac-
curacy of management decisions. For example, the use 
of big data-based platforms such as IBM Food Trust or 
SAP Business Network for Logistics enables real-time 
monitoring of product condition and storage condi-
tions, which reduces losses and optimises the distribu-
tion of goods. Thanks to analytical tools, companies can 
predict demand fluctuations and adapt production and 
logistics, which reduces costs and increases efficiency.

Organisational forms of cooperation, such as 
agro-industrial clusters, logistics centres, and agricul-
tural cooperatives, ensure a more efficient allocation of 

resources and bring producers and processors together. 
There are already successful examples of vertical inte-
gration in Kazakhstan, where unified value chain man-
agement ensures quality control at all stages, from farm 
to consumer. One such example is Zhaiyk Et (n.d.), which 
covers all regions of the country and demonstrates the 
effectiveness of vertical integration, ensuring economic 
sustainability, and quality control of products. Another 
example is Aknar PF Group (n.d.), which rehabilitated 
and modernised a poultry farm in the Karaganda region, 
introducing the concept of a closed production cycle 
‘from field to fork’. In regions with extreme climatic con-
ditions, the development of cold chain infrastructure is 
critical to ensure the safety of livestock products. Key 
elements that must be prioritised included refrigerated 
warehouses, refrigerated transport, and energy-inde-
pendent plants that can maintain a stable microclimate 
during transport and storage. A study by Carrier Global 
Corporation indicates that in developing countries, in-
cluding Kazakhstan, meat losses due to inefficient or 
non-existent cold chains are around 10%. This results 
not only in economic losses for producers, but also in 
lower quality products, which affects their market value 
and safety for consumers (BIO Intelligence Service for 
the Global Food Cold, 2015). The development of cold 
infrastructure, including the construction of modern re-
frigerated warehouses and the introduction of refriger-
ated transport, will significantly reduce product losses, 
improve product quality, and increase shelf life. 

Greening of the agricultural sector is also becoming 
a vital area. Sustainable use of resources, waste minimi-
sation, optimisation of logistics, reduction of water, and 
energy consumption – all this is becoming part of the 
modern paradigm of agricultural production (Mamen-
ko  et al.,  2024). The implementation of international 
environmental standards and certifications not only im-
proves internal efficiency but also opens access to ex-
ternal markets where demands for sustainable products 
are increasing (Bhatti et al., 2024). The livestock indus-
try in the Republic of Kazakhstan occupies a prominent 
place in the agrarian sector of the country’s economy. It 
has historically been one of the key branches of agricul-
ture, providing a sizeable share in agricultural produc-
tion (40%) and being of great significance for food secu-
rity and sustainable economic growth. Table 1 presents 
the gross output of agricultural products (services).

Analysis of the data in Table 1 shows a stable trend 
of growth in gross output of agricultural products in 
the Republic of Kazakhstan in the period from 2015 to 
2022, with an increase in volumes from KZT 3,307 bn 
to KZT 8,367.7 bn. However, in 2023, a decrease in the 
indicator to KZT 7,576.5 bn was recorded, which may 
suggest the influence of external economic or climatic 
factors. The dynamics of livestock production shows a 
positive trend throughout most of the period, with par-
ticularly notable growth observed in 2020-2021. How-
ever, there is a decline in volumes in 2022, followed by 
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a recovery in 2023 to KZT 3,012.5 bn. This underscores 
the vulnerability of the industry to organisational, eco-
nomic, and natural conditions. Against the background 
of considerable growth in crop production, live-
stock farming demonstrates less sustainable rates of  

development, which necessitates the need to improve 
the efficiency of storage, logistics, and processing of 
livestock products as a reserve for stabilisation and 
strengthening of the sector. Table 2 presents the gross 
output of livestock products by type.

Table 3. Volume of production of the main types of livestock products in Kazakhstan for 2015-2024

Table 1. Gross output of agricultural products (services) in Kazakhstan for 2015-2023, KZT bn

Table 2. Gross output of livestock products in Kazakhstan for 2015–2023, KZT bn

Source: compiled by the author of this study based on Bureau of National Statistics (n.d.)

Source: compiled by the author of this study based on Bureau of National Statistics (n.d.)

Source: compiled by the author of this study based on Bureau of National Statistics (n.d.)

2015 2016 2017 2018 2019 2020 2021 2022 2023
Livestock products 1,469.9 1,621.5 1,810.9 2,050.5 2,319.5 2,637.5 3,117 2,545.3 3,012.5

Dairy cattle breeding 597.3 661.1 729.3 822.4 928.9 1,069.5 1,283 812 1,000.6
Breeding of other cattle and 

buffalo breeds 386.7 412.7 464.8 532.1 627.9 705.9 825 649.9 724.5

Breeding of horses and other 
ungulate breeds 121.5 131.5 154.1 187.9 211.1 241.6 279.2 326.2 385.3

Breeding of camels and 
camelids 12.2 14.4 14.4 16.8 18.7 21.1 25.5 29 31.7

Sheep and goat breeding 163.5 167.5 175.4 198.2 217.4 245.2 269.7 257.3 285.5
Pig and piglet breeding 55.8 65.7 75.3 72.4 64.9 69.5 76.5 61.4 65

Poultry breeding 123.6 157.6 183.7 206.3 238.5 271.4 344 396.2 505.4
Breeding of other animal 

species 597.3 661.1 729.3 822.4 928.9 1,069.5 1.283 812 1,000.6

Among all areas, the contribution of dairy cattle 
breeding is particularly notable, which also showed 
growth to KZT 1,283.0 bn in 2021, but recorded a sharp 
decline to KZT 812.0 bn in 2022, followed by a partial 
recovery in 2023. The “other cattle and buffalo breeds” 
category showed comparable dynamics, with fluctuations 
in the last two years. Poultry is the most stable and fastest 
growing, rising from KZT 123.6 bn in 2015 to KZT 505.4 bn 
in 2023, indicating that this sub-sector is highly attractive 
for investment and technologically advanced. The growth 

2015 2016 2017 2018 2019 2020 2021 2022 2023
Agriculture 3,307 3,684.4 4,070.9 4,474.1 5,151.2 6,334.7 7,515.4 8,367.7 7,576.5

Horticulture 1,825.2 2,047.6 2,249.2 2,411.5 2,817.7 3,687.3 4,387.2 5,808.3 4,552.4

Animal husbandry 1,469.9 1,621.5 1,810.9 2,050.5 2,319.5 2,637.5 3,117.0 2,545.3 3,012.5

Agricultural services 11.8 15.3 10.8 12.1 14.0 9.9 11.2 14.2 11.6

in the production of sheep and goats, horses and camels 
is also positive, although with smaller absolute values. 
At the same time, pig breeding demonstrates stagnation 
with insignificant changes, which may be associated with 
both consumer preferences and epizootic restrictions. 
Overall, the structure of livestock output continues to be 
diversified, but requires attention to fluctuations in key 
areas, especially in dairy farming, in terms of sustainabili-
ty and effective resource management. Table 3 summaris-
es the production of the key livestock products.

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Meat (live weight), 
thsd t 1,651.1 1,702 1,794.4 1,871.6 1,975 2,058.5 2,162.2 1,799.1 1,920.3 1,994.9

Meat (in slaughter 
weight), thsd t 931 960.7 1,017.6 1,059.4 1,120.6 1,168.6 1,231.1 1,044.7 1,120 1,168.7

Milk, thsd t 5,182.4 5,341.6 5,503.4 5,686.2 5,864.9 6,051.4 6,247.2 3,354.6 3,472.9 3,628.5

Eggs, mn pcs 4,737 4,757.2 5,103 5,591.4 5,531.4 5,065.8 4,838.1 4,526.7 4,420.6 4,478.1

Wool, thsd t 38 38.5 39 39.2 39.5 40.2 41.2 35.6 36.6 36.3

Karakul, thsd pcs 7.1 4.3 8.1 3 1.4 1.3 2.1 0.5 0.3 0.2
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Analysis of Table 3 suggests that the country’s live-
stock industry has developed unevenly: there was a gen-
eral increase in meat and milk production until 2021, 
but in 2022 there was a sharp decline in all major items, 
especially milk (almost doubled), which may reflect sys-
temic problems in the industry, ranging from logistical 
failures to feed shortages or declining productivity. 
Volumes subsequently started to recover but have not 

reached previous highs. Egg production showed a steady 
decline after 2018, from 5,591.4 mn eggs to 4,478.1 mn 
eggs in 2024, while wool production stayed relatively 
stable. Particularly notable was the almost complete 
phasing out of Karakul breeding, reflecting a structural 
transformation of livestock production and a shift in fo-
cus towards more profitable or prioritised areas. Table 4 
presents the number of the key types of farm animals.

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Cattle 6,183.9 6,413.2 6,764.2 7,150.9 7,436.4 7,850 8,192.4 6,536.3 6,616.8 7,976.7

Sheep and 
goats 18,015.5 18,184.2 18,329 18,699.1 19,155.7 20,057.6 20,876.8 18,843 18,667.4 20,224.4

Pigs 887.6 834.2 815.1 798.7 813.3 816.7 776.1 509.8 483.3 479.7
Horses 2,070.3 2,259.2 2,415.7 2,646.5 2,852.3 3,139.8 3,489.8 3,790.2 3,851.2 4,353
Camels 170.5 180.1 193.1 207.6 216.4 227.7 243.4 253.7 264.9 280.5

Poultry, mn 
heads 35.6 36.9 39.9 44.3 45 43.3 47.9 45.7 44.2 45.7

Table 4. Number of livestock and poultry in Kazakhstan for 2015-2024, thsd heads

Source: compiled by the author based on Bureau of National Statistics (n.d.)

The data in the table show stable positive dynamics 
in the number of most types of farm animals in Kazakh-
stan, reflecting the overall expansion of the livestock 
sector. Cattle and horses show the most significant 
growth, with cattle numbers increasing from 6,183.9 
thsd heads in 2015 to 7,976.7 thsd heads in 2024, and 
horses more than doubling, which can be attributed to 
increased demand for meat and dairy products, as well 
as expanding exports. The sheep and goat population 
also increased despite a slight decline in 2022-2023, 
which is likely related to unfavourable weather or eco-
nomic conditions. At the same time, a steady decline in 
pig numbers was observed, from 887.6 thsd heads in 
2015 to 479.7 thsd heads in 2024, reflecting a structur-
al shift in consumer preferences, religious and cultural 
factors, and low profitability of pig production. Camel 
numbers are gradually increasing, continuing to be a 
niche but stable growth area. Poultry numbers show 
volatility with a peak in 2021 and a subsequent decline, 
possibly caused by epizootics or changes in housing 
and feeding conditions.

Conservation efficiency of livestock production in 
Kazakhstan continues to be at an average level, demon-
strating contradictory results due to a complex of struc-
tural, infrastructural, technological, organisational, and 
management factors. On the one hand, there is a stable 
growth in gross output of livestock products and an in-
crease in the number of cattle, sheep, goats, and horses. 
This may suggest an improvement in the basic condi-
tions of livestock breeding, growth of production poten-
tial, and certain investments in the agricultural sector. 
Furthermore, there is a positive dynamic in the volume 
of meat production (in slaughter weight), which also 
suggests partial modernisation of the processing and 
storage infrastructure. On the other hand, against the 
backdrop of these achievements, significant systemic  

constraints persist, which hinder further growth in 
preservation efficiency. The deterioration of the ma-
terial and technical base, especially in the segment of 
small and medium-sized farms, limits the possibilities 
of long-term storage and compliance with temperature 
regimes. Problems with the ‘cold chain’ – lack of modern 
refrigeration facilities, automated control systems, and 
logistics centres – lead to product losses at the stages of 
shipment, transportation, and storage. Insufficient digi-
talisation and poor integration of information technol-
ogy into inventory management and logistics processes 
limit the ability to react quickly to changes in demand, 
which is especially critical for perishable products.

Furthermore, fluctuations in milk, egg, and wool 
production with an overall increase in animal numbers 
indicate an inefficient post-production handling system. 
Such volatility may be the result of underestimation of 
losses due to storage irregularities, lack of staff, poor 
veterinary and sanitary controls, and poor coordination 
between production and logistics links. This is especial-
ly true during periods of seasonal temperature fluctua-
tions, when there is an increased risk of product spoil-
age without proper climatic adaptation of warehouses 
and transport vehicles. According to the regulations of 
the Ministry of Agriculture of the Republic of Kazakh-
stan, the natural loss of meat products during storage 
and transport can vary: for instance, when transporting 
chilled meat for a distance of up to 100 km, losses of 
up to 0.05-0.08% are allowed depending on the season, 
and when transporting frozen meat for a distance of 
over 1,000 km – up to 0.35% of the cargo weight (Order 
of the Minister of…,  2014). These standards factor in 
shrinkage, shaking and spoilage of products, but in real 
conditions losses may be higher due to the wear and 
tear of refrigeration equipment, lack of modern storage 
facilities, and non-compliance with sanitary norms.
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To improve the efficiency of the agricultural sec-
tor and, specifically, to ensure the safety of livestock 
products, the Republic of Kazakhstan is implement-
ing a number of government support measures aimed 
at stimulating the modernisation of production and 
logistics infrastructure, improving the technological 
equipment of farms and reducing product losses at all 
stages of the agro-production chain. One of the key in-
struments is state subsidies. In the livestock sector, they 
cover support for fodder production, pedigree cattle 
breeding, construction, and modernisation of storage 
facilities, including refrigeration and processing com-
plexes. The current state programme “Auyl – El besigi” 
and other initiatives make provision for preferential 
credit and leasing mechanisms (Improving the quali-
ty...,  2019). This allows agricultural producers to pur-
chase modern equipment for storage and processing of 
livestock products with deferred payments and at re-
duced interest rates.

The state is also actively promoting investment sub-
sidies aimed at reimbursing part of the costs of building 
cold storage facilities, logistics centres, and processing 
facilities. Additionally, work is underway to form agro-in-
dustrial clusters and cooperatives, which ensures more 
efficient allocation of resources, sharing of infrastructure 
and access to larger markets. Special attention is paid 
to the digitalisation of the agricultural sector. Systems 
of monitoring and electronic accounting of agricultural 
products are being introduced, which allows tracking 
their movement, condition, and storage periods, thereby 
helping to reduce losses. Specifically, the Unified State 
Subsidy System  (USSS), the Farm Animal Identification 
System  (FAIS), and the Unified Automated Manage-
ment System for the Agro-Industrial Sector (e-Agricul-
ture) were introduced. These systems allow tracking the 
movement, condition, and storage periods of agricul-
tural products, which helps to reduce losses (Kazakh-
stan intensively introducing..., 2025). The development 
of transport logistics and export infrastructure are also 
among the priority areas of state policy. The creation of 
veterinary and sanitary checkpoints, certification labora-
tories and specialised transport routes helps to ensure 
compliance with international quality standards in the 
transportation and storage of products.

To increase economic efficiency in the sphere of 
livestock products safety in the Republic of Kazakh-
stan, it is necessary to implement a targeted and mul-
tidimensional strategy focused on both technological 
modernisation and institutional transformation. One of 
the key areas is the development of modern infrastruc-
ture for storage and processing of products. A major 
part of losses in livestock production is associated with 
the lack of proper storage conditions, especially in ru-
ral areas and remote regions. In this regard, it is advis-
able to invest in the construction and modernisation 
of refrigerated warehouses, dairy, and meat process-
ing complexes, as well as the introduction of mobile 

cooling systems adapted to the climatic features of 
Kazakhstan. The use of energy-efficient solutions and 
equipment providing automatic microclimate regula-
tion will help to increase shelf life and preserve the 
nutritional properties of products.

An equally significant aspect is the digitalisation 
of logistics, accounting, and product quality control 
processes. Implementing real-time monitoring sys-
tems – such as temperature sensors, radio frequency 
identification (RFID) tags, and automated batch track-
ing platforms throughout the supply chain – will not 
only minimise losses but also increase the transparency 
of production processes. Modern software solutions, in-
cluding ERP-systems for agricultural enterprises, allow 
forecasting demand, managing stocks more efficiently, 
and promptly responding to the risks associated with 
the violation of storage conditions. These measures 
are especially relevant in the context of growing vol-
umes of livestock products and increasing complexity 
of logistics routes. Special attention should be paid 
to deepening the processing of raw materials. Animal 
products should be used as much as possible, includ-
ing by-products, bones, blood, and fat, which can be 
converted into meat concentrates, feed additives, gela-
tine, collagen, and organic fertilisers. Such approaches 
reduce waste, add value, and open new markets. This 
is particularly relevant in Kazakhstan, where there is 
often a disconnect between production and processing. 
Government subsidies for the purchase of equipment, 
tax breaks for processors, and support in accessing ex-
port markets would be a major incentive for the devel-
opment of this industry.

It is also necessary to develop human resources. 
It is essential to expand professional education and 
training programmes, including courses for farmers 
and refrigeration system operators, training in modern 
methods of inventory and handling of animal products. 
Educational institutions should interact more active-
ly with business and the state, forming applied pro-
grammes focused on the real needs of the agricultural 
sector. The next area is the improvement of logistics. To 
reduce losses during transportation, it is necessary to 
organise logistics centres that follow all sanitary and 
temperature requirements. In regions with extreme cli-
matic conditions, especially in the southern and west-
ern regions of Kazakhstan, it is vital to develop “cold 
chain” infrastructure. This includes not only the pur-
chase of specialised transport with refrigerated trucks, 
but also the establishment of transshipment points 
where short-term storage and transshipment can be 
provided without risk of product spoilage.

Finally, institutional development – expanding op-
portunities for cooperation between small and medi-
um-sized producers – is of great significance. The cre-
ation of agro-industrial clusters that bring together 
farmers, processors, and logisticians will increase eco-
nomic sustainability and reduce costs through economies  



Economic efficiency of preservation and utilisation of livestock products...

Scientific Horizons, 2025, Vol. 28, No. 8

200

of scale. It is also vital to ensure a favourable regulatory 
framework that establishes clear requirements for the 
conditions of storage, transportation, and sale of prod-
ucts. Strengthening state control and incentives (includ-
ing grants and tax breaks for compliance with stand-
ards) will create incentives for investment in product 
preservation. Overall, the improvement of economic ef-
ficiency in the sphere of livestock product safety should 
be based on the integration of innovative solutions, 
support from the state, and active involvement of all 
participants in the agro-production chain. Such a mod-
el will ensure not only reduction of losses and growth 
of profitability but also strengthening of Kazakh-
stan’s position as an export-oriented agrarian power.

DISCUSSION
The analysis revealed that the current infrastructure for 
storing livestock products is still not adapted to mod-
ern requirements. Despite the availability of production 
facilities, the obsolescence of storage equipment and 
non-compliance with sanitary and technical standards 
limit the possibilities of effective storage. The identi-
fied correlation between the level of preservation and 
the state of infrastructure suggests that problems are 
stored not so much in production as in the post-pro-
duction cycle. This means that further development of 
the sector should be focused not only on increasing 
output, but also on ensuring post-production quality 
through the renewal of the logistics and warehousing 
base. O.A. Chukwu and M. Adibe (2022) emphasised that 
even with limited technical capacity, acceptable prod-
uct safety can be achieved through accurate adherence 
to sanitation and storage standards. They emphasised 
operational discipline as a major factor of efficiency. In 
contrast, the current findings showed that without re-
newing the infrastructure itself and eliminating wear 
and tear, organisational measures have only a tempo-
rary effect. Thus, the present study expressed greater 
confidence in the need for physical modernisation, 
whereas the researchers proposed a strategy of adapta-
tion to existing conditions.

Regional differences in climatic conditions such as 
extreme temperatures, sharp seasonal variations, and 
irregular rainfall create a challenging environment for 
the storage and transport of products (Vovkotrub  et 
al., 2024). These factors particularly influence products 
with a high degree of sensitivity to external conditions. 
The analysis results emphasised the need for flexible 
logistics models adapted to concrete climatic zones. 
The presence of remote farms and long delivery routes 
exacerbate the problem of cold conditions, necessitat-
ing the development of regionally orientated storage 
and transport standards. M.  Wróbel-Jędrzejewska and 
E.  Polak  (2021) emphasised climate as a background, 
but not a determining condition. In their opinion, with 
proper technological support (use of mobile refrig-
erators, modular storage facilities) the influence of  

climatic conditions is minimised. Current data, on the 
contrary, reflect a substantial influence of continental 
climate and geographical remoteness on the level of 
losses, especially during transportation. The difference 
here lies in the scale of the assessment: the research-
ers analysed individual pilot projects in limited regions 
rather than a nationwide system.

The high level of physical deterioration of storage 
equipment and the low level of technological equipment 
of storage facilities reflect chronic underinvestment in 
this part of the agro-industrial complex (Kazhymurat et 
al., 2021). Additionally, the lack of qualified personnel 
capable of operating modern refrigeration and logistics 
equipment exacerbates the problem. Without a system-
atic training programme focused on logistics and stor-
age, even extensive capital investments will have lim-
ited effect. Thus, modernisation must be accompanied 
by a parallel digital and educational transformation. 
D.  Perkumienė  et al.  (2022) argued that the shortage 
of qualified personnel had a more devastating effect 
on the storage system than the technical ageing of fa-
cilities. The researchers emphasised that even modern 
equipment would not be effective without competent 
operators. D.E.  Ufua  et al.  (2022) concluded that im-
proved staffing yields results faster and cheaper than 
comprehensive technical modernisation. The present 
study agrees with this, but there is a problem in the 
complex: not only staffing shortages, but also the dete-
rioration of the base itself limits efficiency. 

Poor integration between actors in the logistics 
chain, from producer to processor, continues to be a sys-
temic problem. Poor coordination leads to irrational use 
of transport resources, disruption of delivery times and, 
as a result, increased losses (Danchuk et al., 2023). The 
problem also lies in the lack of transparent contractual 
relations and uniform logistics standards. Addressing 
these challenges requires institutionalisation of in-
teraction between supply chain participants, creation 
of cooperation platforms, and logistics consolidation 
centres. T. Perdana et al. (2023) investigated horizontal 
linkages between farmers, processors and logisticians 
within localised clusters. Their findings demonstrat-
ed that losses are almost halved at high cooperative 
densities. A.-R. Alhassan and M.A. Akudugu (2020) also 
found that in the absence of centralised infrastructure, 
cooperation replaces government or corporate logistics 
solutions. This echoes the current findings on the signif-
icance of establishing cooperative chains. However, the 
present study focused on systemic failures (lack of cen-
tralised planning and digital platforms), while the cit-
ed study relied on self-regulating cooperative models.

Government support measures aimed at modern-
ising infrastructure and logistics have a positive but 
limited impact due to their uneven coverage and weak 
targeting. The results showed that subsidy and conces-
sional financing programmes often do not account for 
the specificity of regional logistics needs. Furthermore, 
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administrative barriers and lack of transparency in re-
source allocation reduce the motivation of sector play-
ers to modernise. This points to the need not only for 
financial injections, but also for a revision of support 
implementation mechanisms towards greater flexibility 
and efficiency. U. Sekaran et al. (2021) argued that cur-
rent forms of state support are working effectively, es-
pecially investment subsidy programmes. Their analysis 
was based on data from regions with active implemen-
tation of such programmes. The current study, on the 
other hand, criticised the support for being fragmented 
and poorly adapted to regional needs. 

Despite declarations about the need for digitali-
sation, in practice, technologies are applied point-by-
point and unsystematically. Temperature monitoring, 
route tracking, and metering automation are in most 
cases either absent or used in a fragmented manner 
(Uazhanova  et al.,  2024). This limits opportunities to 
manage risks and improve the efficiency of logistics 
processes. Digitalisation should be a key element of 
the development strategy: from cargo tracking systems 
to platforms for coordinating the actions of all supply 
chain participants. This is the only way to ensure the 
accuracy, transparency, and sustainability of logistics 
infrastructure. M.  Khanna  (2021) explored the digital 
transformation of the agricultural sector. The research-
er analysed the implementation of GPS tracking of 
trucking, automated temperature and humidity control 
systems in storage facilities, and digital supply man-
agement platforms. M.  Khanna highlighted the grow-
ing interest of agribusiness in digitalisation as a way to 
optimise costs and improve product safety. According 
to M.A. Dayıoğlu and U. Turker (2021), the level of digi-
talisation is increasing faster than expected and forms 
the prerequisites for integrated logistics platforms. The 
current study, on the contrary, indicated the fragmenta-
tion and sporadic application of digital solutions. The 
present study indicated that digital solutions are im-
plemented in a fragmented manner, most often in pilot 
projects or at the level of large farms, while the vast 
majority of small and medium-sized agribusinesses do 
not have access to such technologies.

A cumulative analysis of all factors confirmed that 
the safety of livestock production cannot be ensured 
by efforts in one direction, whether it is machinery, or-
ganisation, or legislation. A comprehensive transforma-
tion is needed, combining investments in infrastructure, 
human resources, digital technologies, institutional 
change, and adaptation to natural conditions. Such an 
approach will not only reduce losses but also improve 
the overall competitiveness of the sector, creating the 
conditions for sustainable development of agricultural 
logistics. W. Munro and R. Schurman (2022) considered 
that a systems approach is not possible without changes 
in the institutional architecture of the agribusiness sec-
tor – first of all, reforms in storage ownership, responsi-
bility allocation, and inter-institutional interaction. The 

present study supported the idea of systematicity but 
proposed it as a result of the integration of infrastruc-
tural, managerial, and human resource solutions. The 
analysis of the results obtained in comparison with al-
ternative approaches revealed that the efficiency of the 
system of storage of livestock products in the agricul-
tural sector depends on a combination of institutional, 
technical, and human factors. The integrated approach 
continues to be the key condition for increasing product 
safety and sustainability of logistics chains.

CONCLUSIONS
Based on the analysis, the study found that extensive 
product losses at various stages  – from production 
to consumption – are conditioned by both biological 
properties of animal products and technical and in-
frastructural limitations. Problems in the area of cool-
ing, packaging, and transport are particularly critical. 
The lack of modern storage facilities with automatic 
climate control results in the need to sell products 
quickly, limiting flexibility in supply management and 
increasing the share of write-offs. From 2015 to 2023, 
there was an increase in gross livestock production 
from KZT 1,469.9 bn to KZT 3,012.5 bn with margin-
al fluctuations that suggest the sector is vulnerable 
to logistical and climatic risks. Despite an increase in 
cattle (from 6.18 mn heads in 2015 to 7.98 mn heads 
in 2024) and horses (more than doubling), milk and 
egg production figures have been declining – especial-
ly in 2022, when milk production almost halved. This 
reflects inefficient storage and post-production pro-
cessing, especially against the backdrop of seasonal 
temperature variations and limited access to modern 
infrastructure in rural areas.

Modern technologies allow agricultural enterpris-
es to improve efficiency and reduce losses of livestock 
products substantially. In Kazakhstan, such measures 
are particularly relevant due to the extreme climate. 
The use of ERP systems (e.g.,  SAP  S/4HANA in Eura-
sia Group), digital platforms, and advanced processing 
(kraft cheeses, dried meat) increases profitability and 
sustainability of farms. Vertical integration (Zhaiyk Et, 
Aknar PF) ensures control at all stages of production. 
Development of the cold chain and ecologisation of the 
agro-sector allow improving product quality, reducing 
losses by up to 10% and increasing competitiveness 
in foreign markets.  Overall, the development of deep 
processing of raw materials, digitalisation of logistics 
processes, modernisation of refrigeration infrastructure, 
and development of agro-cooperatives are promising 
areas for improving preservation efficiency. In the fu-
ture, it would be advisable to conduct farm-level stud-
ies to identify concrete loss factors and assess the ef-
fectiveness of implemented storage technologies.
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Анотація. Робота була спрямована на вивчення шляхів підвищення економічної ефективності аграрного 
виробництва за рахунок вдосконалення систем безпеки та раціонального використання продукції 
тваринництва. Методологічною основою дослідження виступав комплексний підхід, що включає аналіз 
статистичних даних, структурно-динамічний та порівняльний аналіз, а також елементи системного та 
факторного аналізу. Валовий випуск продукції тваринництва у Казахстані збільшився з 2066,4 млрд тенге у 
2015 році до 3012,5 млрд тенге у 2023 році. При цьому чисельність великої рогатої худоби зросла з 6,18 млн. 
голів у 2015 році до 7,98 млн. у 2024 році, а кількість коней більш ніж подвоїлася – з 2,07 до 4,35 млн. голів 
за той же період. Результати аналізу показали, що незважаючи на стійке зростання поголів’я та валової 
продукції, ефективність безпеки залишається на середньому рівні. Це зі зносом холодильної інфраструктури, 
слабким розвитком “холодової ланцюга”, дефіцитом кваліфікованих кадрів, недостатньою цифровізацією 
логістичних процесів і кліматичними особливостями регіонів. Обсяги виробництва молока знизилися майже 
вдвічі. Втрати на етапах зберігання та транспортування також відображені у зниженні виробництва яєць з 
5,59 млрд штук у 2018 році до 4,48 млрд у 2024 році. У роботі обґрунтовано, що інвестиції у модернізацію 
інфраструктури зберігання, цифровізацію логістики та розвиток глибокої переробки є не надмірними 
витратами, а інструментом оптимізації виробничого процесу та підвищення стійкості агробізнесу. Також 
запропоновано напрями стратегічного розвитку: формування агропромислових кластерів, розвиток 
кооперації, підвищення кваліфікації кадрів, розширення державної підтримки та впровадження екологічно 
стійких технологій. Зроблено висновок, що підвищення рівня безпеки продукції тваринництва в Казахстані 
здатне не лише знизити втрати, а й підвищити рентабельність господарств, зміцнити продовольчу безпеку 
країни та її експортний потенціал

Ключові слова: інфраструктура схову; логістичні обмеження; цифровізація; кліматичні умови; контроль якості
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