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AGRICULTURAL MARKET DIGITALIZATION IN
KAZAKHSTAN

Introduction. An increase of the Earth population leads to
the necessity to increase food production. To ensure world food
security, it is necessary to increase food production compared to
the current time by 70%. The solution to this global problem is
possible due to the modernization of the economy using digital
technologies and artificial intelligence. Despite the fact that
Kazakhstan, at present, has significant potential in food
production, even its own needs are not fully provided. The article
discusses the possibility of digitalization of the agricultural
market of Kazakhstan in order to increase the volume of milk
production and processing, increasing the competitiveness of
dairy products, realization of the export potential and ensuring
food security of the country.

Aim and tasks. The aim of the study is to justify the need
for the adoption of digital technologies in the agricultural market
of Kazakhstan.

Results. The article discusses the concept of the term
"digitalization of the economy" in the world and its spheres of
application. Practical examples of digitalization in countries
with a developed economic system and the need for their
usage in order to transfer to the digital structure of the
agricultural market are given. The volumes of milk production
in Kazakhstan over the past 3 years are analyzed. The reasons
for the incomplete plant capacities of milk processing
enterprises and the low level of marketability of dairy farming
in Kazakhstan are identified. The rationale is given, that the
use of digital technologies and other positive -effects
associated with their use will contribute to the improvement of
the quality of milk.

Conclusions. According to the results of the study, the
constraints on the development of the dairy industry in
Kazakhstan were identified and it was found that most of them
can be solved using digital technologies. The solution of these
problems is possible with the aid of creation of information
platforms and technological re-equipment, conditioned upon
organizational, legal and financial support of the state. It was
substantiated that the integrated use of digital technologies in the
agricultural market of Kazakhstan along the entire product
distribution chain from raw milk to sales to the final consumer
will help to reduce costs, improve the quality of milk and dairy
products, labor productivity, as well as to transform the
workforce of the industry.

Keywords: agro-industrial complex, milk and dairy
products,  digital  technologies, labor  productivity,
technological re-equipment, personal homesteading, quality of
raw materials.
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HUPPOBI3ALIA ATPOPUHKY KABAXCTAHA

Beryn.  30inplieHHST  YHMCENBHOCTI  HACENEHHS — 3eMili
NPU3BOIUTH JI0 HEOOX1THOCTI HApOIyBaHHsI OOCSTIB BUPOOHHIITBA
MPOIYKTIB XapuyBaHHs. J1Jis 3a0€3MeueH s CBITOBOI MPOIOBOILYO1
Oe3nexkn HEOOXiTHO 30UIBIIMTH 00CAT BHUPOOHUIITBA HPOIYKTIB
XapuyBaHHA B IMOPIBHSAHHI 3 MOTOYHMM 4acoM Ha 70%. Pimenns
JIAHOT'O TJI00ATBHOTO 3aBJaHH MOMIIMBO 32 PaXyHOK MOJIEpHI3allii
eKOHOMIKHM 13 3aCTOCYBaHHSIM IM(POBUX TEXHONOTIH 1 MITyYHOrO
iHTenexty. HesBakarounm Ha Te, mo Kaszaxcram mae 3HauHMIA
MOTEHLIIAJl y BUPOOHUIITBI MPOIYKTIB XapuyBaHHS, B JaHU yac B
MOBHIN Mipi He 3a0e3MeuyroThCs HaBITh BJIACHI MOTpedu. Y crarTi
OOrOBOPIOETBCSI NMUTAHHS MOXJIMBOCTI IM(poBi3allii arpapHOro
punKy Kazaxcrany 3 mMeroro 30UTbIIEHHS 00CSATY BHPOOHHMIITBA i
nepepoOKH  MOJIOKA,  MIJBUINEHHS  KOHKYPEHTOCHPOMOYKHOCTI
MOJIOYHOI TIPOMYKIIii, peami3aiii eKCIOPTHOro TOTEHIlaTy i
3a0e3Me4eHHs IPOIOBOIbYO] Oe3MeKH KpaiHu.

Mera wu 3aBaaHHsi. MeTOl0  JOCHKEHHS €
OOTpyHTYBaHHS ~ HEOOXIHOCTI  BIPOBA/UKEHHS  IUPPOBUX
TEXHOJIOT1H B arpapHOMy puHKY Kazaxcrany.

Pesyabratn. VY cTarTti poO3MISIHYTO MOHATTS TEpMIHY
«uudpoBizalliss eKOHOMIKM» B CBITI 1 cdepu Ii 3acTOCyBaHHS.
HaBeneHO mMO3MTUBHI MNPHUKJIAAM BIPOBAKEHHS IUPPOBUX
TEXHOJIOT1H B KpaiHaxX 3 PO3BUHYTOIO €KOHOMIUYHOIO CHCTEMOIO 1
HEOOX1MHICTh iX BUKOPUCTAHHS B IUIAX NEPEXOTy 10 MHPPOBOTO
yKimamy — arpapHoro  puHKy.  IIpoanamizoBano  oOcsiru
BUpOoOHuIITBA Mosioka B Kazaxcrani 3a ocrtaHHI 3 pOKH.
BusiBneHO NpPUYMHM HEMOBHOIO 3aBaHTAXEHHS BUPOOHHYUX
MOTY>KHOCTEH MIANPUEMCTB 3 MEPEpOOKH MOJIOKA Ta HHU3BKOTO
pIBHS TOBapHOCTI MOJOYHOro rocmogapctBa B KazaxcraHi.
HaBeneno oOrpyHTyBaHHS, IO IMiABHINEHHS SKOCTI MOJOYHOL
CHPOBHMHU CIPHUATHUME 3aCTOCYBAaHHS HUGPOBUX TEXHOJIOTIH, a
TAKO’K 1HIII MMO3UTHBHI €EeKTH, NOB'A3aH1 3 iX BUKOPUCTAHHSIM.

BucHoBku. 3a pesynpraTamMy  JOCHIDKEHHS BHUSBIICHI
npo0OJIeMy, 1110 CTPUMYIOTh PO3BUTOK MOJIOUHOI ramy3i Kazaxcrany,
1 BCTAHOBJIEHO, 1[0 OCHOBHA iX yacTMHA MOke OyTH BHpIIlIEHa 3a
JIONIOMOror0  IIM(pOBUX ~ TeXHONOTIH. BupimenHs 3a3HaueHHX
npoOsieM MOXJIMBE 3a JIONOMOIOH0 CTBOpPEHHS iH(opMamniiiHux
wiarpopM 1  TEXHOJOTIYHOrO Iepeo30pOeHHs, 3a  YMOBHU
oprasizaniiHoi, mpaBoBoi Ta ()IHAHCOBOI MIATPUMKH JIep>KaBU.

OOrpyHTOBaHO 1110, KOMIUIEKCHE BUKOPUCTAHHS U(PPOBUX
TEXHOJIOTiM Ha arpapHoMy puHKy Kazaxcrany mo BcbOMy
JAHLIOKKY PYyXy TOBapy BiJl OJAEp’KaHHS CHPOrO0 MOJIOKA 0
IPONAXy KIHIIEBOMY CIIOKMBauyeBl Oyae CHpPUATH 3HUKECHHIO
cO0IBapTOCTi, MIABUINEHHIO SIKOCTI MOJIOKa 1 MOJOYHOI
NPOAYKII, HMPOAYKTMBHOCTI Mpalli, a TaKoX TpaHcopmarlii
po60o40i cuiH ramysi.

Kuro4oBi ciioBa: arponpoMHucIoOBH KOMITJIEKC, MOJIOKO 1
MOJIOYHA MPOAYKLIsA, IUPPOBI TEXHONOTii, MNPOAYKTHUBHICTH
mpaii, TEXHOJNOriYHe Mepeo30poeHHs, ocoOucrte mifacobHe
rOCITOZIaPCTBO, SIKICTH CHPOBHHH.
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Introduction. The next stage of world
globalization is currently manifested in digital
globalization, which is characterized by data
streams containing information, ideas and
innovations. Experts from the Food and
Agriculture Organization of the United Nations
and the Organization for Economic Cooperation
and Development predict an increase in the
world's population to 9.7 billion by 2050. At the
same time, today every seventh inhabitant of the
Earth suffers from malnutrition. To ensure
world food security, it is necessary to increase
food production compared to the current time by
70%. The main trend for solving this problem is
a steady increase in agricultural productivity.

The diet of each person includes milk and
dairy products and is one of the main products.
Milk and dairy products include a perfectly
balanced composition of nutrients for a human.

Despite the fact that Kazakhstan has
significant potential in the production of milk
and dairy products, at present even its own
needs are not fully provided.

This issue is on the agenda of the Eurasian
Economic Commission, and the solution is to
introduce radical technological innovations and
it will take place in two directions: in the system
of state regulation of the agro-industrial
complex and technological re-equipment of the
production sphere. The experience of
implementing digital technologies has allowed
countries with a developed agro-industrial
complex to show that this has made it possible
to increase labor  productivity  and
competitiveness of the industry, as well as
reduce unplanned costs.

Digitalization can become an effective
tool to increase the production and processing of
milk, increase the competitiveness of dairy
products, realize the export potential and ensure
food security of the country.

Analysis recent research and publications.
The term “digital economy” was introduced into
scientific use by Nicholas Negroponte and he
formulated the concept of the digital economy,
in the interpretation of the general
understanding of this term, this means the use of
digital technologies in all industries and fields
of activity [1]. Digital globalization involves
more and more people, companies and countries
into the circulation of electronic world
commerce, and gives them new opportunities
for development.

In countries with developed economies,
there is a dynamic modernization of the
economy using digital technology and artificial
intelligence. Currently, the increase in spending
on scientific and technological developments in
the world is 4% on average [2-3].

The source of information for writing the
article was the works of scientists published in
periodicals and posted on web sites.

Surveys of global trends in the dairy
market, compiled by the Food and Agriculture
Organization of the United Nations, the
Organization for Economic Cooperation and
Development and the European Bank for
Reconstruction and Development were used.

Statistics data were obtained on the
official website of the Committee on Statistics
of the Ministry of National Economy of the
Republic of Kazakhstan.

In the process of conducting scientific
research, dialectical methods of a general
scientific nature and specific methods for
conducting economic research were used.

In the course of the study, the following
methods were used: monographic, economic-
statistical, expert evaluations, as well as
abstract-logical and comparative.

Aim and tasks. The purpose of the study
is to justify the need for the adoption of digital
technologies in the agricultural market of
Kazakhstan.

Results. Nowadays there has been a
successful experience in the use of digital
platforms and robots, which allowed to transfer
to the artificial intelligence part of the
production and managerial functions in various
industries. For example: electronic exchange of
laboratory test results; electronic notices on
food and feed safety, electronic certificates of
trade, etc. have been currently developed by the
Economic Commission in Europe. Also, quite a
lot of attention is paid to the Food and
Agriculture Organization of the United Nations
on issues of digital agriculture (digital-
agriculture) and electronic agriculture (e-
agriculture).

Kazakhstan's participation in integration
associations, particularly in the Eurasian
Economic Union, helps to synchronize the
direction of movement towards digitalization of
agriculture.
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The Eurasian Economic Commission and
the governments of the participating countries
choose an instrument for stable agricultural
production - the transition to a digital structure
of the agricultural market.

Within the framework of the state
regulation system, information platforms are
being formed for the automation of public
services, the purpose of which is the automation
of licensing procedures, as well as ensuring
transparency of authorized policies. Such
platforms include governmental portals of state
purchases, commodity exchanges, veterinary

and phytosanitary records, livestock
identification, etc. [4].
Technological re-equipment is

implemented through the introduction and
development of precision farming and the use of

geo-information technologies (electronic field
maps, space monitoring, accurate weather data),
the creation of smart farms, greenhouses and
gardens, automation of logistics processes.

Digitalization in the agricultural sector
can reduce risks, adapt to climate change,
increase crop yields. Reducing the cost of
production, increasing its quality and
competitiveness through the efficient use of
resources and science-based approaches is the
main task of digitalization.

Kazakhstan has a rather low level of
advanced technologies adoption in various
sectors of the economy, evidence of this is that,
according to the results of 2018, our country
ranked 74th in the ranking of countries
according to the level of innovation
development (The Global Innovation Index) [5].

Table 1. Rating of Kazakhstan in the Global Innovation Index

Years 2014 2015

2016 2017 2018

Place in the rating 79 82

75 78 74

Source: compiled by the author on the basis of data [6].

Taking into account the low rating of
innovation development in the Message of the
President of the Republic of Kazakhstan “Third
Modernization ~ of  Kazakhstan: Global
Competitiveness” dated January 31, 2017, the
prerequisites for their development were created.
Based on the Message, the state program “Digital
Kazakhstan” for 2018-2022 was developed,
approved by Government Decision No. 827 of
12/12/2017. The goal of the adopted program is
to accelerate the pace of development of the
economy of the republic and improve the quality
of life of the population through the use of digital
technologies in the medium term, as well as
creating the conditions for the transition of the
economy of Kazakhstan to a fundamentally new
development path that ensures the creation of a
digital economy of the future in the long term.
One of the tasks set for the program is the
digitalization of agriculture [7].

Also, one of the reasons for the adoption
of digitalization is the need to increase
agricultural production, mentioned in the
Address of the Head of State to the people of
Kazakhstan “New Development Opportunities
in the Fourth Industrial Revolution” of January
10, 2018, in which there was an instruction to
increase labor productivity in the agricultural

sector over 5 years and export of processed
agricultural products at least by 2.5 times [8].

The Ministry of Agriculture of the
Republic of Kazakhstan is doing some work and
processes such as:

- veterinary and phytosanitary safety;

- grain receipts;

- a system for collecting and managing loan
applications;

- accounting of agricultural machinery;

- registration of livestock, including
breeding;

- water and land management [9].

About 150 plants are involved in milk
processing in Kazakhstan, with a total capacity of
2 million tons per year, while all production
capacities are used by 70% due to a shortage of
raw materials [10]. The reasons for the lack of
raw materials is its low quality, since the bulk of
milk is produced by private farms and does not
meet technological requirements. This problem is
compounded by the fact that private farms have
informal distribution channels for products,
which raises the issue of food safety. Also, the
volumes of raw milk produced are uneven
throughout the year; in the cold season, their
production volumes are reduced. In general, this
leads to a year-round shortage of raw materials
and a loss of value added by the country.
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Also, one of the goals of digitalization of
agricultural production can be losses reduction,
this problem is quite relevant, since about a
third of agricultural food products are lost along
the entire distribution world chain.

Little amount of processed milk by
factories and a limited range of offered products
led to the fact that the Kazakhstan market was
flooded with 1imported goods that were
previously not known to the local consumer. All
this makes Kazakhstani producer carry out
technological re-equipment in conditions of
shortage of raw materials. Leading enterprises
of this industry produce up to 140 items of dairy

products and create new trademarks. But at the
same time, this requires the development and
implementation of technical regulations and
standards for new types of dairy products that
are harmonized with international requirements
and stimulate milk processing enterprises to
develop waste-free production [11-12].

The European Bank for Reconstruction
and Development and the Organization for
Economic Cooperation and Development
carried out a calculation of the structure of the
final cost of milk in Kazakhstan, as an example
the whole milk with a fat content of 3.2% was
taken.

m Agricultural landlord
M Processer

Dealmakers

Fig. 1. The generated added cost of 1 liter of milk, %
Source: compiled by the author on the basis of data [10].

It should be noted, that about one third of
the generated added cost is occupied by dealers
and retailers who don’t make surplus value.
Adoption of digitalization of the dairy industry
will reduce the number of intermediaries, that
will increase the working load of processing
enterprises by 1.3 times and reduce the trade
margin by 15-20% and will reduce retail prices
for agricultural products [13].

The main part of the raw milk produced in
Kazakhstan comes from personal subsidiary
farming. At the same time, only 10% of the milk
collected from personal subsidiary farming for
processing meets the conditions of the technical

regulation of the Customs Union for
microbiological and somatic indicators, which
limits the country's export capabilities.

Despite the decline in the share of
personal subsidiary farming in milk production
over time, so far their role has been dominant,
on average it is 75%.

As world practice proves, the highest
livestock productivity and the high quality of
dairy raw materials are achieved in large
agricultural enterprises. However, objective
reasons in the form of a change in the type of
economic system in the 90s led to the
disaggregation of agricultural formations.

Table 2. Milk production in Kazakhstan by farm category

Farm category type 2016 2017 2018
ths. oftons | % | ths. oftons| % | ths.oftons| %
Agricultural enterprise 319.9 5,99 361.4 6,57 384.6 6,76
Sel-employed COUepreneurs, | g5, | o es5| 10381 |18.86| 11204 | 197
homesteading and farming enterprises
People’s households 4121,8 77,16 | 41039 |74,57| 4181,3 | 73,54
Total 5341,6 100 5503,4 100 5686,2 100

Source: compiled by the author on the basis of data [14].
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Lack of proper sanitary conditions for
keeping livestock and planned veterinary
measures in personal subsidiary farms, as a rule,
leads to poor quality of manufactured products.
To obtain high-quality raw materials, it is
necessary to comply with the conditions for
proper livestock maintenance and care, as well as
sanitary and hygienic requirements for milking
and primary milk processing, which is often not
observed in farms and peasant farms and private
farmsteads.

The main condition for maintaining the
quality of milk is also violated - the immediate
cooling of fresh milk to 10 ° C, which keeps its
freshness to be preserved for more than 12
hours. The territorial remoteness of dairy
production in small commodity farms, in the
absence of adequate feeding of cattle, a storage
and cooling system in them, negatively affects
the quality of milk and its marketability. Since
raw milk is a perishable raw material, its quality
is reduced during collection, and there is no
possibility of its analysis at acceptance, which
affects its quality and cost. Using the GPS
coordinate system makes it possible to measure
time and track the movement path of the milk
carrier in order to optimize its route.

For example, the US dairy industry has a
high level of marketability (98.2%). Out of the
total amount of milk produced, 38.5% goes for
fresh consumption, 59.7% for processing [15].

In this study, it seems possible to use such
an indicator as the converting rate of raw milk,
which can be represented as follows:

CR=1IC/OP (1)

where /C — industrial consumption and
other industrial use of dairy raw materials,
thousands of tons; OP — overall production of
raw milk, thousands of tons.

The level of processing in the dairy
industry in Kazakhstan for 2018:

CR =1826.3/5686.2 =32%.

It follows that only a third of the total
volume of raw milk produced is subjected to
industrial processing.

In Kazakhstan, digital technologies
projects for accurate mapping of the raw
material zones of dairy plants and for applying
information on the requirements of technical
regulations for each milk supplier are being
implemented.

The use of digital technology and satellite
images makes it possible to rationally and
efficiently use the feeding. Since the availability
of complete feed fully reveals the productive
potential of the dairy herd and accounts for half
the cost of milk produced. It should be noted, that
the cost of milk in Kazakhstan is on average
below the global, due to the presence of pastures.

Adherence of technical regulations on
microbiological and somatic indicators of raw milk
is possible only with the use of advanced milking
and primary processing methods. This, in turn,
requires the presence of milking and refrigeration
equipment, disinfectants, analyzers for express
quality control of milk, stainless steel cans, etc.
Robotics significantly reduces human participation
in the production process and, as experts say, for
example, milking robotics improves the quality of
milk produced and maintains the health of highly
productive cattle [16-17];

The use of information and communication
technologies provides information on the
frequency of milk collection, on suppliers who
enter the raw material zone and have a milking
machine and other equipment, indicators of
bacterial contamination, milk yield and the
number of goals. Such information makes it
possible to evaluate suppliers, conduct
explanatory work with them to improve the
quality of raw materials received, as well as
feedback on emerging issues. In order to make
the right management decisions, milk producers
and processors need to possess digital
technologies such as mobile applications,
satellite images and GPS systems. Based on the
data obtained, it is possible to decide in which
community it is advisable to purchase raw milk,
and in which not. This enables the purchaser to
consolidate, digitize and map all data.

Now, there is already an opportunity for
milk producers to have free access to
information on changes in biomass in specific
pastures where grass has been preserved, and
where pastures have undergone degradation, etc.
Pasture mapping has been started since 2012.

The assistance of the Organization for
Economic Cooperation and Development with
the European Bank for Reconstruction and
Development in Kazakhstan is to increase the
competitiveness of the dairy industry by
achieving compliance with standards and
regulations.
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These organizations support the creation
of an automated milk balance, a raw milk
quality monitoring system, and pasture
condition assessment [18].

Due to the unattractiveness of agricultural
labor in agriculture sector, aging of workers and
the outflow of youth from rural areas are
observed. In Kazakhstan, the share of the rural
population in the total number over the past 10
years from 2008 to 2018 decreased from 46.92%
to 42.12%, respectively. This undesirable trend
can be smoothed out under the conditions of
digitalization by increasing labor productivity and,
as a result, the release of some workers from the
production process, as well as the attractiveness of
labor for young people. Moreover, the use of
robots and automatic machines in the production
process reduces the adverse effects on humans, in
particular in dairy production, work associated
with animal waste [19-21].

Along with this, the digitalization process
is 1mpossible without the availability of
appropriate personnel. Today in Kazakhstan
there is a shortage of modern and practical
knowledge in the dairy industry. High level
specialists are required. The Organization for
Economic Co-operation and Development and
the European Bank for Reconstruction and
Development in 2018-2019 focuses on building
the capacity of local consultants in the dairy
business. Moreover, it requires IT specialists
with knowledge of the specific features of milk
production and processing, computer programs
and applications, workers with knowledge of
new technology features with which they will
have to work, etc. Digitalization of the dairy
industry will entail the creation of additional
jobs in related industries, which will maintain
this process [22-24].

Dairy industry digitalization is quite
expensive, not all peasants and farmers have
the opportunity to purchase the necessary
equipment. The state is interested in the
innovative development of the economy, and
without its participation the diffusion of
innovations, their application and replication
is impossible. Information and communication
links between subjects of the dairy industry
should be formed in a single information space
of the cluster, in conditions of cooperation, as
well as horizontal and vertical integration.

The basis of these relations should be the
principles of systemic, mutually beneficial
exchange, adaptability and information security.
The results of the digitalization of the economy,
reflected in the system of indicators of
economic entities, spheres and industries,
require their further study and improvement in
order to conduct a comprehensive and complete
analysis of their activities. [25-29].

To ensure effective interaction of
participants within a single information field,
some measures should be taken aimed at:
monitoring information support of
organizations; unification of the process of
entering information into a single automated
system; briefing participants on the provision,
use of information resources, updating
information and increasing responsibility for its
reliability; ensuring information security, etc.

Conclusion. The solution to the problem
of ensuring world food security is possible due
to the innovative development of the economy
of any country, while the use of digital
technologies and artificial intelligence is its
integral and inevitable part. Digital technologies
in various industries are already successfully
used in the world today. Certain work on the
development of information and communication
technologies is also being carried out in
Kazakhstan. To a greater extent, the movement
is carried out within the framework of
integration development in the context of
program documents adopted by the Eurasian
Economic Commission.

The transition to the digital structure of
the agricultural market of Kazakhstan is
advisable in the following areas: the creation of
information platforms and technological re-
equipment. The implementation of these areas is
impossible without state support mechanisms.

The main reasons for the insufficient
volume of milk and dairy products produced in
Kazakhstan are the low quality of raw materials
supplied to dairy plants, the seasonal unevenness
in the supply of raw materials, which affects the
utilization of production capacities of plants, a
year-round shortage of raw materials and, as a
result, the loss of added cost. The situation is also
aggravated by the loss of agro-food products in
the distribution chain and the presence of a
network of intermediaries, which significantly
increases the generated value added.
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The bulk of raw milk in Kazakhstan is
produced in private farms, where there are no
necessary conditions for its getting and storage,
which in turn leads to the fact that it does not
meet the requirements of technical regulations
and limits the possibility of export. The raw
milk processing level in Kazakhstan is 32%,
which significantly indicates that only a third of
the raw milk produced is processed. It should be
noted that Kazakhstan has significant potential
in the development of the agricultural market,
due to the availability of feeding in the form of
pasture land.

Other problems that can be solved by
digitalizing the agricultural market are the
reduction in the number of rural population and
low labor productivity in agriculture.

Thus, the study showed that the integrated
use of digital technologies in the agricultural
market of Kazakhstan along the entire product
distribution chain from raw milk production to
sale to the final consumer will help to reduce
costs, improve the quality of milk and dairy
products, labor productivity, as well as
transform the workforce of the industry.
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