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Abstract

In this article we study what the concept of «modernization» in the agricultural economy entails. Thanks to
modernization, the agricultural economy is becoming more efficient based on a new development model. The analysis
of the modernization of the agricultural economy is important for understanding the development of the country. And
if, in general, the process of modernization in modern Kazakhstan is quite actively studied by specialists, then the
chosen aspect-the modernization of the agricultural economy-is poorly studied in domestic science. The study of the
agricultural sector in the context of modernization allows us to substantiate conclusions and practical proposals for
improving the dynamic development of agriculture and achieving a new quality of life for the rural population. The
concept of «modernization of the agricultural economy» is clarified as a multi-faceted process of complex innovations
carried out by subjects of both the agricultural economy and industrial subjects, which ensures the transition to
a new level of crop productivity and productivity of farm animals. Modernization of the agricultural economy is
identical to economic investment. The financial resources in the process of modernization providing and generating
are investments. The research logic reflects the author’s view of the modern concept of modernization in the agrarian
economy, considering the integration between development and modernization into a new format. The starting point
of this scientific article is the determination of the role and place of modernization in agriculture to ensure food
security and independence of the Republic of Kazakhstan.
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Ka3akcran Pecny6iukacbhinga arpapJiblK 3KOHOMHUKAHBI (KAHFBIPTY

Kypmanosa I'.K.!, Cyxan6epanna B.B."", Ypa3osa B.A.'

!Bamvic Kazakcman uHHOBAYUSAILIK-MEXHOLOSUSIBIK, YHUSEPCUMeml,
H.Haszapbaes 0., 194, 090000, Opan, Kazaxcman

Tyitin

Makanana aBTOpiap arpapiblKk JKOHOMHKAJArbl «MOJIEPHHM3ALMUs» YFBIMBIHBIH Ma3MYHBIH 3€pTTeli.
JKaHFBIPTY arpapiblk YKOHOMHUKA JCTCHIMI3 aBTOPIApbl JKAHAIBIK PETIHAC CPCKUICICHETIH KCIICHUIINIMEH KaHe
MyJIBTHIUTMKATHBTIK 9Cepi YILIiH cabakrac cananapibiH. Arpapibik SKOHOMHKA KAHFBIPTY/IBIH apKACEIH/A JaMy IbIH
’KaHa MOJICIIHIH HETi3iH/e HEFYPIIBIM KOFApBI ICHIeiire He 601a/bl. Arpapiibik SKOHOMHKAHb! KAHFBIPTYIbI TAAAY
CIIIH Y/ieMelll 1aMybl YIIiH ©3iHiH MaHbI3ABUIBIFbl apKachlHia ©3eKTi Ooubin Tabbutaisl. Erep Tyracrail anranna,
Kasipri KazakcraHaarbl >KaHFBIPTY ITPOLIECIH MaMaHaap OeJICeH Il 3epTTel JKaTca, OH1a TAHNAJIFaH aCIeKT — arpapJIblK
9KOHOMHKAHbI IKAHFBIPTY-OTAH/BIK FBUIBIM/IA HAIlIap 3ePTTEJIreH. }KaHFMpTy JKaFaiiblHIa arpapiiblK CallaHbl
3epTTey aybUl MapyallblIBIFBIHBIH CEPIIH/I TaMybIH apTTHIPY JKOHE ayblI XaJIKBIHBIH OMip CYPYiHIH jKaHa carachlHa
KOJI JKeTKi3y OOWBIHINIA TYXBIPHIMAAp MEH MPAKTHKAIBIK YCBIHBICTApABl HETi3Ieyre MYMKIHAIK Oepemi. Aybin
HIapyallbUIbIFbl )KOHOMHKACBIHBIH CYOBEKTIIIEP] 1€, OHEPKACIIT CyOBhEKTIIepi JIe )KY3€Te aChIpaThIH KEIICH/ 11 CUITATTaFbl
JKAHALIBLIIBIKTAP/{bIH KOIKBIPIIBI IPOLECI PETIH/E «arpapiblk 9KOHOMHKAHbI XKAHFBIPTY» YFbIMbI HAKTbUIAHbL, byt
aybll WAPYAIBUIBIFbI JAKbUIIAPBIHBIH IIBIFBIMABUIBIFEL MCH aYbUT WIAPYAIIbUIBIFEl XKaHYapIapbIHbIH OHIMALIIiHIH
JKaHa JIeHreiiHe Koyl KaMTaMachl3 eTe/li. ArpapiiblK SKOHOMUKaHbI JKaHFBIPTY SIKOHOMHKAJIBIK WHBECTUIUSIIAPFa
ykcac. Ce6eOi >KaHFBIPTY/BI KAaMTaMachl3 €Ty MEH T'eHepalusuiay/ia KapyKbl pecypcTapbl MHBECTHIMSIIAP OOJIBII
TabbUTaABl. TaJaHbIT OTHIPFAH MOCEJICHI 3ePTTEY JIOTHKACHI JaMy MEH MOJICpHU3AIISHBIH KaHa (opMaTKa Kipiryin
€CKepe OTBIPBII, arpapIibIK SIKOHOMHUKAHBI )KaHFBIPTYIbIH Ka31pri 3aMaHF bl TY’KbIPbIM/IaMAChIHA aBTOP/IbIH KO3KaPaChIH
kepcereni. Kazakcran PecryOnuKachIHBIH a3bIK-TYIIK KAyiICi3/Iiri MEH TAyeNCi3/iriH KaMTaMachl3 Ty YIIiH aybll
LIapyallbUIBIFBIHAAFBI J)KAHFBIPTYJBIH POJTi MEH OPHBIH alKbIHAAY FBUIBIMHM MaKaJlaHBIH OacTalKbl TapMarbl OOJIBIII
TaObLIa]bI.

Tyuin co30ep: KaHFBIPTY, arpapIiblK SKOHOMHKA, aybUT IIapyaIIbUIbIFbL, IIPOTPECC, 83repicTep, KOHBIpAY 1Ay,
WHHOBAIMSLIIap.
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Moaepuun3anus arpapHoii 3xoHomukn B Pecnydsiuke Kazaxcran
Kypmanosa I'.K.!, Cyxanoepauna b.B."", Ypa3osa b.A.!

! 3anaono-Kazaxcmanckuil uHHOBAYUOHHO-MEXHONO2UYECKULL YHUBEPCUME,
np. H.Hazapbaesa, 194, 090000, . Ypansvck, Kasaxcman

AHHOTAIUSA

B cratbe aBTOpaMu HCCIEOBAaHO COJEpKaHHE TIOHATHS «MOJCPHHM3ALMS» B arpapHod SKOHOMHKE.
MopnepHu3auus arpapHOil SKOHOMUKH TOHUMAETCsl aBTOPAMU KaK HOBOBBEICHHS, OTINYAIOIIHECS KOMITICKCHOCTBIO
U MYJIBTHIUIMKATHBHBIM 3()(EKTOM Ui CMEXHBIX OTpacieil. ArpapHas >KOHOMHKA Onarogaps MOJCpHH3ALUH
oOperaer Oosiee BBICOKMI YPOBEHb Ha OCHOBE HOBOH MOJIENM pPa3BUTHs. AHaIW3 MOAEPHHU3AIMU arpapHOi
9KOHOMHKH SIBJISICTCSI aKTyaJbHBIM OJarojapsi CBOel 3HaUMMOCTH JUIS TIPOTPECCUBHOIO pa3BUTHs cTpaHbl. U eciu
B LEJIOM IIPOLECC MOJECPHU3ALUM B COBpeMEHHOM KaszaxcTaHe NOBOJBHO AaKTHBHO H3YYaeTCs CIICLUAIMCTAMH,
TO M30paHHBIA acreKT — MOJEPHU3AlMs arpapHOd SKOHOMUKM — CJ1ab0 HCCIEe0BaH B OTCUECTBECHHOW HayKe.
HccnenoBanne arpapHoil chepbl B yCIOBUSX MOJACPHH3AIMU TO3BOJISICT OOOCHOBAaTh BBIBOJIBI M HPAKTHUECKUE
NPEIUIOKEHHS 110 MOBBIIICHUIO JMHAMUYHOTO PA3BUTHUSL CEIBCKOIO XO3SiCTBA M JOCTIKEHHIO HOBOIO KadecTBa
JKM3HU CEIIbCKOTO HAaceNeHUsl. Y TOYHEHO MOHITHE «MOJIEPHU3AIMS arpapHoil SKOHOMUKH» KaK MHOTOIPaHHOIO
mpolecca HOBOBBEACHHH KOMIUIEKCHOTO XapakTepa, OCYLIECTBIAECMBIX CYOBEKTAMH KaK IKOHOMHKH CEIBCKOTO
XO3SMCTBA TaK M CyOBEKTaMH IPOMBILIIEHHOCTH, YTO O0ECreunBaeT Mepexo] Ha HOBBIH YypOBEHb YPOXKallHOCTH
CEIIbCKOXO3SIMCTBEHHBIX KYJIbTYP M MPOJYKTHBHOCTH CEIIbCKOX03HCTBEHHBIX JKMBOTHBIX. MoiepHU3aLus arpapHOi
9KOHOMHKH TOXKJICCTBEHHA SKOHOMHUYCCKHM HHBECTHIHAM. Tak Kak (UHAHCOBBIMH pecypcamMu B 0OCCICYECHHH H
TeHEePUPOBAHUU MOJEPHU3ALMH SIBIAIOTCS HHBECTHLMU. JIOTHKa HCCIeA0BaHMS aHATTM3UPYEMOT0 BOIIPOCA OTpaXKaeT
ABTOPCKUH B3IJISII HA COBPEMEHHYIO KOHIEINIHUIO MOAEPHU3AIMU arpapHoil SKOHOMHMKH C Y4YeTOM HHTErpaunuu
Pa3BUTHSA U MOACPHHU3ALMU B HOBBIH (opMart. VICXOAHBIM MyHKTOM Hay4YHOW CTATBU SIBISIETCS ONPEIeTICHIE PO U
MecTa MOAEPHHU3ALHH B CEILCKOM XO03SHCTBE A1 00eCIedeHHs IPOA0BOIbCTBEHHOM 0€3011aCHOCTH M HE3aBUCUMOCTH
PecnyOnmkn Kazaxcran.

Kniouesvie cnosa: MmonepHu3anus, arpapHas SKOHOMHUKA, CEIBCKOE XO03AHCTBO, MPOTPECC, IEPEMEHBI, BBI30B,
MHHOBAIUU.
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Introduction

Modernization (Greek «moderne» - the
newest) is the ability of people to scientifically
implement changes in society. The theory of
modernization was substantiated by the sociologist
M. Weber [1]. The theorist argued that a society
moves from being archaic to being modern in
the process of economic development of states.
According to Weber, modernization is the
abandonment of a traditional society based on
custom in favor of a society based on performance.
Economic theory considers the transition from
a formation where tradition is of greater value
than progressive development to a progressive
socio-economic formation. This is the theory
of modernization. Traditional (pre-industrial)
is a society built on manual labor, primitive
technologies. It contains innovations if they do
not conflict with tradition. Whereas industrial
(industrial, post-industrial) society provides
economic growth through innovation. Traditions in
this society are present and supported only if they
do not hinder progress.

Inanarrow sense, modernization is understood
as a transformation from a pre-industrial to an
industrial society, in a broad sense - innovation,
progress,  growth. Primary  modernization
essentially coincides with modernization in the
narrow sense. Secondary modernization is the
transition from an industrial society to a knowledge
society. A qualitatively new reality has now
emerged - the knowledge-based economy.

There are two methods for implementing
reforms:

- dirigisme. The basis is the theory of state
planning. The state actively manages the economy
- “modernization from above”;

- institutionalism.  An institutional
environment is being created in society. It motivates
long-term economic growth. For Kazakhstan,
which is implementing modernization in all
areas, incl. in the agrarian, institutional, regional
levels, the legal environment is changing based on
current processes throughout the country. The state
has adopted a number of regulatory documents,
including the State Program for the Development
of the Agro-Industrial Complex of the Republic
of Kazakhstan for 2017-2021, Agribusiness-2020,
the Law of the Republic of Kazakhstan «On State
Regulation of the Development of the Agro-
Industrial Complex and Rural Areas.» Institutional
prerequisites are being formed, incl. a progressive
ownership structure, an attractive investment
climate, and conditions for innovation have been
created. These directions also take place in the
agrarian economy.

All spheres of Kazakhstani society are
affected by modernization. This is the country’s

development strategy, a characteristic of the
ongoing processes. The criterion for assessing the
management of the modernization of the economy
is a stable growth of macroeconomic indicators
(GNP, employment, labor productivity, wages,
national currency exchange rate).

The purpose of the study is to carry out a
conceptual analysis of the modernization of the
agrarian economy.

Literature review

To understand the trends prevailing in
the scientific literature, we will analyze the
definitions of various authors about modernization,
highlighting the main characteristic of the studied
category.

The essence of modernization, as noted by
Yu.Wucherpfennig and F.Deutsch [2], is manifested
through social conditions. The same approach is
applied in the works of Ward R. [3]: modernization
is based on the regular, constant and targeted use
of human activity for the consistent coordination
of the natural and social environment of a person.
Industrialization as a strong, active, methodological
aspect of modernization was substantiated by
Apter D. [4]. Smelser N.J. [5] contributed to the
practice of modernization, considering it as a
complex of changes that change society through
industrialization. Modernization is associated with
continuous change, complex and multidimensional
changes in various areas. Changes occur in the
spheres at different rates, but constantly. Inglehart
R. and C. Welzel [6] came to a similar conclusion
that industrialization and post-industrialization are
two phases of modernization. Modernization as
social changes leading to economic and political
progress in countries that become an example for
the laggards, researches Bendix R. [7]. Przeworski
A. and F. Limongi [8] have empirically reached a
similar conclusion. Levy M.J. [9] found a positive
relationship between the level of modernization
and the level of energy use of machines in order to
increase the effect.

The modernization literature  focuses
on leveraging technological breakthroughs.
Modernization is a process that manifests itself in
the adaptation of society to dramatically changing
conditions due to scientific and technological
progress. In just a couple of decades, the world
has experienced several information technology
revolutions. The premise of modernization is the
progress of human knowledge, states Black C.
[10]. Huntington S.P. [11] highlights the process of
identity.

There is a clash between the backward and
the modern. Modernization makes countries
similar. Vago S. analyzes modernization as a
process resulting in the transformation of a pre-
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industrial society into an industrial one [12].
The transformation is based on progressive
technologies, an increase in the quality of factors
of production, the continuity of the introduction
of innovations, investments, an increase in the
economic power of anation. The Internet, electronic
databases, digital technologies to enhance
interaction, software are “weightless” knowledge
products, Prateek G. concludes [13]. Tachau F.
considers modernization to consists of the spread of
technology, investment, and sustainable economic
growth [14]. A question raised by Berger P.L. [15],
consists in the technological transformation of the
economy. Several authors, Macridis R.C., Brown
B.E. [16], believe that a modernized society is
characterized by the values of science, knowledge,
results. The definitions of modernization directly
link technology with the transformation of the
economy.

Rustow D. [17] notes that modernization
is characterized by cooperation between people,
advanced technology, science, rationality, social
justice. Eisenstadt S.N. [18] concluded that
modernization is a specific civilization or a new
type of civilization that ensures stability and
development.

The variety of concepts that determine the
economic content of modernization led to the
need for their generalization. The terminological
analysis carried out made it possible to build a
hierarchy of concepts: “modernization” (basic

concept), “human”, “continuous changes”,
“industrialization”, “progress”, “process”,
“quality”, “technologies”, “investments”,

“economic growth,” “development” (the resulting
concept in the hierarchy). On its basis, it was
concluded that the concept of “modernization of the
economy”’, possessing the attributes of the concepts
included in the hierarchy, comprehensively
characterizes the following:

- the goal in the form of creating a progressive
society;

- a task in the form of sustainable functioning
of business structures;

- the basis in the form of human activity.

Based on the definition of the concept of
modernization in the specialized literature and
the highlighted qualitative characteristics, it can
be concluded that modernization as an economic
category is currently characterized by controversy.
It can be seen from the analyzed scientific works
that the concept of “modernization” aggregates
categories such as innovation, effect, change,
challenge, cooperation, processes, competitiveness,
change, economic growth, technology, a new
type of civilization. Analysis of the definitions
of the term “modernization” showed that such a
characteristic as “changes” is present in the above

definitions 35.3%, “economic growth, technology”
-47.1%. These two characteristics of modernization
account for 82.4% of the total number of analyzed
terms.

In the Republic of Kazakhstan, one can
identify these qualitative characteristics in the
issue area under study.

Modernization of the domestic economy
can be ensured through modernization programs
based on the adoption of strategic decisions on
the transformation of agriculture, industry, and
enterprises.

Many countries, incl. Kazakhstan represent
a modernizing society. It is distinguished by the
ongoing research on the optimal path, integrating
new in the economy, as well as in the agricultural
sphere. The modern process is characterized by
the complexity of modernization trends in the
economy.

Methodology

The formulation and solution of the research
problem involves the analysis of scientific sources
in the field of studying the specifics and role of
economic modernization, considering both global,
national and regional trends of its development.

The methodology of the research is based
on principles and methods that are universal
in research. This is information analysis (to
summarize the characteristics of state programs in
the agricultural economy), comparison (to assess
the effectiveness of the innovative transformation
of agriculture), analysis and synthesis (to highlight
the elements of agricultural modernization). These
methods contributed to the achievement of the
reliability and validity of the conclusions, the
development of the main provisions, the provision
of the logic of the study, the correspondence of
the conclusions to the peculiarities of modern
economic practice.

The logic of the study, as well as the chosen
approach to the analysis and solution of the
problems posed, reflect the author’s view of the
priority and internal interconnectedness of the
processes of modernizing the agricultural economy,
considering modern realities.

Results and discussion

The agro-industrial complex of Kazakhstan
functions in the conditions of an intensifying
competition in the world food market, digitalization
of the world economy, and asymmetry of
globalization processes. The domestic agro-
industrial complex must adapt to these conditions,
effectively using its advantages in the “area of
arable land per capita,” which is second in the
world. In addition, Kazakhstan is a powerful
exporter of strategic products: grain and flour with
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agricultural production carried out on 1,546,000
hectares of irrigated land, while moisture-saving
technologies are used on 210,400 hectares.

Assessment areas of modernization are crop
production, livestock, rural development, land
resources, innovation, and technology.

Comprehensive modernization of agriculture
is necessary to ensure the food security of
the Republic of Kazakhstan. Agricultural
modernization is based on agricultural policies
consistent with the UN Sustainable Development
Goals and the FAO Strategic Objectives [19]. The
vector of modern agricultural policy is the entry of
Kazakhstan into the world market with agricultural
products that meet international quality standards.
Therefore, large-scale modernization and transition
to an innovative model for the development of
the domestic agro-industrial complex and smart
farming are becoming a necessity.

The goal of modernizing the agrarian
economy is the stable development of an innovative
agricultural system adapted to the ongoing changes,
providing a multiplying effect for the development
of other industries, integration into the global
arena as a competitive participant, and greening of
production. The ultimate goal is the formation of a
strong state that ensures a high level of well-being
of the population.

Agricultural modernization tasks:

- transition from a source of raw material to
an innovative model (start of a new model of the
agricultural economy);

- high-tech accumulation and reproduction;

- the formation of a new quality of investment
demand;

- building up ecological agriculture;

- inclusion of farmers into the world agri-food
system, first of all, with products of high value
added;

- Achieving appropriate levels of food safety
standards;

- decrease in food imports;

- saving foreign exchange reserves;

- growth of the economy as a whole;

- growth of employment and quality of life of
rural residents;

- ensuring the profitable functioning of
agricultural business firms in the long term.

For amore detailed study of the modernization
of agricultural production, let us consider its
structural elements.

The state implements a course of minimal
intervention in the economy (laissez faire,
laissez passer), but in agricultural production,
the economic policy being implemented has
some peculiarities [20]. Centralized assistance
is necessary for the industry under study, such as
special state programs.

The impetus for agrarian modernization was
given by the government financial assistance. The
progressive fulfillment of the goals of modernizing
domestic agriculture with the help of state programs
is reflected in Table 1.

Table 1 shows that the programs are aimed at
using advanced technologies, import substitution,
promoting the export of agricultural products (in
2019, exports were carried out to 72 countries) and
competitiveness in international markets, as well
as sustainable development of economic entities,
ensuring the quality of life of the population, food
security, and infrastructure content. The goals of the
implemented state programs reflect the relationship
between the modernization of agriculture and
sustainable development of the economy, and meet
the objectives of intensive and innovative growth
to increase agricultural innovation potential,
eliminate the gap between agricultural production
and the food industry, inequality between the city
and the countryside on the basis of infrastructural
and socio-engineering arrangement of rural areas.
The necessary resources for the implementation
of the 10th program are provided in the amount
of 2 774 630 million tenge, incl. KZT 1,740,100
million or 62.7% from the state budget, KZT
768,236 million or 27.7% from local budgets,
and KZT 266,294 million or 9.6% from other
sources. Financing of this program is 672.3 billion
tenge larger, or 32.0%, compared to the Program
“Agribusiness-2017”. Compared to the Program
for the development of the agro-industrial complex
for 2010-2014, it is 1 738 666 million tenge larger,
which is 267.8%. A significant part of the funds
allocated within the framework of State programs
are expenditures from the first-tier budget.
Financing the directions of the State Program for
the Development of the Agro-Industrial Complex
of the Republic of Kazakhstan for 2017-2021
should increase the efficiency of the agricultural
business by increasing labor productivity and
exporting processed products. It can be argued that
government programs are a financial platform for
agricultural modernization.
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Table 1 - Characteristics of state programs for the development of the agro-industrial complex
of the Republic of Kazakhstan

Program
Ne The name of the program implementation Purpose of the program
period
1 Social and economic development 1991-1995 and |- the formation of a social infrastructure in the
program «Auyl» for the period |countryside, corresponding to the modern period;
up to 2000 |- improvement of comfortable conditions, provision

of utilities in full

2 Conceptual program for the develop- | 1993-1995 and |- scientifically grounded and stable trend of the

ment of the agro-industrial complex up to 2000 | agro-industrial complex
3 Agricultural production development 2000-2002 |- agroeconomic growth;
program - increasing the competitiveness of manufactured
products;
- increase in production of strategic and demanded
types of agricultural products
4 State agri-food program 2003-2005 |- food security of Kazakhstan as an element of

national security;
- organization of competitive production

5 State program for the development of 2004-2010

- creation of territories: 1) with a high level of

ment of the agro-industrial complex

rural areas economic development; 2) with a developed
infrastructure; 3) with optimal settlement
- high standard of living
6 The concept of sustainable develop- 2006-2010 |- industrialization, modernization development

7 The program of priority measures for 2006-2010
the implementation of the Concept of
sustainable development of the agro-
industrial complex of the Republic of
Kazakhstan

- the equilibrium state and financial stability of the
agro-industrial complex;

- an increase in the output of products per employee;
- stable revenue;

- development of national competitive advantages
of domestic products

8 Agro-industrial complex development 2010-2014

- the formation of a competitive agro-industrial

of the agro-industrial complex
in the Republic of Kazakhstan
«Agrobusiness-2017»

program complex;
- strengthening food security;
- expansion of export opportunities
9 Program for the development 2013-2020 |- increasing the competitiveness of rural producers

10 | State program for the development 2017-2021
of the agro-industrial complex of the
Republic of Kazakhstan

- increase in products that are in demand in the
agricultural market

According to S.E. Alifanova, state programs
are the subject of activation of modernization
[21]. In the context of the coronavirus pandemic
and changes in the budgetary landscape, the State
Program affects the country’s development, since
it contains an investment-stimulating component,
fulfills the tasks of the current budgetary policy,
and due to the multiplier effect, there is an
additional budgetary impulse [22]. The strategic
development of the agro-industrial complex
in Kazakhstan’s regions is determined by the
joint impact of innovative transformations in the
technological development of the agricultural
sector and the implementation of state programs
aimed at financial, technological, technical support
of multiple agricultural entities.

The optimum of industrial agricultural
production and small agribusiness, the
development of infrastructure and non-agricultural
entrepreneurship are the main trends for increasing
the social significance of the development of
rural areas [23]. Target trends in the development
of rural areas in the national interests are
inseparable from an increase in their investment
potential, which ensures comfortable living and
employment, further social and environmental
development, a decrease in the outflow of labor
resources, an increase in the well-being of the rural
population, the diversification of the rural economy
through the creation in rural localities of various
entrepreneurial activities. Diagnostics of the
indicator of sustainable development of rural areas
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is based on the demographic and environmental
situation, quality of life, agricultural, non-
agricultural, alternative activities), housing stock,
infrastructure (social, transport, engineering,
information, communications), rural labor market.

Consider the current state of domestic
agricultural production. The weight of the
macroeconomic indicator “the share of GDP of
agricultural products in the GDP of the Republic of
Kazakhstan” is shown in Table 2.

Table 2 - Production volumes of the Republic of Kazakhstan, billion tenge

2019 year
Indicator 2015 year | 2016 year | 2017 year | 2018 year | 2019 year to 2015
year., %
Gross domestic product 40 884,1 46 971,1 54 378,9 61 819,6 68 956,4 168,7
Industrial production volume 14 903,1 19 026,8 22 790,2 27 218,1 29 103,0 195,3
Gross agricultural output 3307,0 3684,4 4070,9 44740 5151,1 155,8
gross crop production 1825,2 2 047,6 22492 2411,5 2817,7 1544
gross livestock production 1469,9 1621,5 1810,9 2 050,4 2319,5 157,8
ote: Committee on Statistics of the Ministry of National Economy of the Republic of Kazakhstan https://stat.gov.

kz/

Analysis of the data in Table 2 revealed
that in the reporting year, the agricultural output
accounted for 7.5% of the total GDP of the
Republic of Kazakhstan (8.1% in 2015). During
the study period, the indicator increased by 1 844.1
billion tenge, or 55.8%, on average over the years,
the segment of agricultural production in GDP
over the past 5 years has increased by 10-15%.
Sectoral parity between the two branches of crop
and livestock production has not been achieved;
this trend does not contradict the experience
of countries with developed agriculture (crop
production in the EU accounts for 56%, in the
USA 53%) [24]. The crop sector dominates by
21.5% with a simultaneous increase in the share
of livestock by years from 1 469.9 billion tenge in
2015 to 2 319.5 billion tenge in 2019 (an increase

of 57.8%). As the movement of the livestock
production index in the Republic of Kazakhstan
shows, in recent years there has been a dynamic of
growth in production volumes - 2019 13.1%, 2018
13.2%, 2017 11.7%, 2016 10.3% ... Over the past
year, there has been a trend towards growth in crop
production - 2019 16.8%, 2018 7.2%, 2017 9.8%,
2016 12.2.

John W. Mellor notes that rapid agricultural
growth accelerates economic transformation into a
modern economy, and agricultural modernization
is the main tool for eliminating poverty in rural
areas [25].

The development of agricultural production,
an increase in its productivity is associated with
the use of fertilizers, since fertilizers as a factor in
agriculture contributes to an increase in the yield of
agricultural crops, the productivity of crop rotation.

Table 3 - Use of fertilizers for agricultural crops by agricultural enterprises in the Republic of Kazakhstan

2019 year
Indicator 2015 year | 2016 year | 2017 year 2018 year 2019 year to 2015
year., %

Area fertilized with mineral
fertilizers, thousand hectares 1 149,8 1303,1 1 634,5 1967,8 2291,8 199,3
Area fertilized with organic
fertilizers, thousand hectares 39,4 61,0 91,6 83,4 78,7 199,7
Application of mineral
fertilizers, thousand tons 60,2 63,3 104,4 105,0 67,8 112,6
Application of organic
fertilizers, thousand tons 176,2 334,8 463,6 424.0 361,2 205,0
Sown area, min.ha 21,0 21,5 21,8 21,9 22,1 105,2
Sown area of cereals (including
rice) and legumes, million 15,0 15,4 15,4 15,1 15,4 102,7
hectares
Sown area of wheat, min.ha 11,8 12,4 12,0 11,4 11,4 96,7

Note: Committee on Statistics ot the Ministry ot National Economy ot the Republic of Kazakhstan https://stat.gov.

kz/
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In modern technologies for the cultivation
of agricultural crops, the optimal ratio of mineral
and organic fertilizers or certain types of mineral
fertilizers is used to preserve and reproduce soil
fertility and increase productivity. On average, in
Kazakhstan for 2015-2019, 1 669 400 hectares
were fertilized annually with mineral fertilizers, 70
834 hectares with organic fertilizers, 80.1 thousand
tons of mineral fertilizers were applied with an
annual demand of 1.0 million tons, 351.2 thousand
tons of organic fertilizers with an annual demand
of 110 million tons, which means that fertilizers
are used in limited quantities. In 2019, the area of
agricultural land fertilized with mineral fertilizers
amounted to 2,291.8 thousand hectares, an increase
in comparison with 2015 of 1 1422.0 thousand
hectares or 99.3%. In terms of the area fertilized
with mineral fertilizers, the leaders are the North
Kazakhstan region (884.5 thousand hectares or
38.6%), Kostanay region (559.7 thousand hectares
or 24.4%), Akmola region (492.8 thousand hectares
or 21.5%), the total share is 84.5%. Most of all,
mineral fertilizers were introduced in the North
Kazakhstan region (29.7 thousand tons or 43.8%),
Akmola region (9.3 thousand tons or 13.7%), these
two regions account for 57.5%. The share of the
area treated with mineral fertilizers in the total
sown area of agricultural land in 2019 is 10.4%.
In 2020, the number of subsidies for mineral
fertilizers was increased to 26 billion tenge (2019
- 19 billion tenge). The area fertilized with organic
fertilizers in the reporting year amounted to 78.7
thousand hectares, an increase in comparison with
2015 of 39.3 thousand hectares or 99.7%. Only
0.3% of the land is fertilized with organic matter.
Most fertilization with organic matter happened
in the Akmola region (31.7 thousand hectares or
40.3%), North Kazakhstan region (17.7 thousand
hectares or 22.5%), the total share is 62.8%. Most
of all, organic fertilizers were introduced in the

North Kazakhstan region (68.4 thousand tons
or 18.9%), Aktobe region (54.5 thousand tons or
15.1%), East Kazakhstan region (54.2 thousand
tons or 15.0%) — these three regions account for
49.0%. There is a shortage of organic fertilizers at
an application rate of 5 tons / ha. In Kazakhstan,
farms to produce vermicompost began to develop
in the North Kazakhstan, Karaganda, Kostanay,
Turkestan, Pavlodar regions. The share of the
cultivated area with fertilizers in the total sown area
of agricultural land in 201 is 10.7%. Despite the
fact that Kazakhstan is the leader in the production
and export of grain crops, their productivity is at a
low level, and the leading positions are provided
to a greater extent due to a significant land fund.
The modernizing of agricultural production
makes a demand for technologies of differentiated
application of liquid and solid fertilizers in the field
and prescribing maps. To modernize agriculture,
it is important to use smart fertilizers (you can
control their impact on nature), which are included
by Scientific American and the World Economic
Forum among the important and useful discoveries
of 2019. Effectively applying stabilized fertilizers
(substances with controlled release of nutrients)
help to reduce carbon dioxide emissions, prevent
land degradation, increase yields.

According to the official data of statistical
observations as of 01.01.2020 in the Republic of
Kazakhstan, these are subjects of modernization in
agriculture: legal entities represented by agricultural
cooperatives, joint-stock companies, economic
partnerships - 17 403 units, peasant (farm) farms
- 219 449 units, individual entrepreneurs - 30 195
units, households - 1 638 561 units.

Labor potential enhances the possibilities
of modernization and the implementation of an
innovative model in the industry under study. This
is facilitated by state regulation of the agrarian
labor market [26].

Table 4 - Rural labor resources of the Republic of Kazakhstan, thousand people

2019 year to
Indicator 2015 year | 2016 year | 2017 year | 2018 year | 2019 year | 2015 year.,
%
Labor resources - total in the Republic
of Kazakhstan 84333 85533 8585,2 8 695,0 8 780,8 104,1
Rural labor force 3769,1 3 846,6 3 840,1 38614 3 830,7 101,6
Rural Employed Population 35749 36627 3653,1 36775 3648,8 102,1
employment rate of the rural population
to the level of labor force, % 94,8 95,2 95,1 95,2 95,3 -
Rural Employed Population 22259 2240,9 23257 2 385,7 2 369,2 106,4
share in the employed rural population,
% 62,3 61,2 63,7 64,9 64,9 —
Rural self-employed population 1 349,0 1421,8 1327,4 1291,8 1279,6 94,8
share in the employed rural population, 37,7 38,8 36,3 35,1 35,1 -
%

ote: Committee on Statistics of the Ministry of National Economy of the Republic of Kazakhstan https://stat.gov.

kz/
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The agriculture of the Republic of Kazakhstan
in 2019 employs 3,830.7 thousand people, or
43.6% of the population employed in the country’s
economy. The labor force in rural areas during
the study period increased by 1.6%. In general, in
agriculture, an increase in the number of employed
rural residents in the economy of Kazakhstan from
2015 to 2019 is at 2.1%. When comparing 2019
with 2018, there is a slight decrease in all indicators
in agriculture in the reporting period.

In 2019, labor productivity in agriculture of
the Republic of Kazakhstan amounted to 6,000 US
dollars (2.4 million tenge), which is significantly
lower than the indicator in South Africa of 11,500
US dollars, Turkey of 15,700 US dollars, Russian
Federation of 17,000 US dollars, US 90,000. Labor
productivity in the agricultural sector of Kazakhstan
is low not only in comparison with the above
countries (in the USA this indicator is 15 times
higher, in the Russian Federation it is 2.8 times,
in Turkey it is 2.6 times, in South Aftrica 1.9 times
higher), and it is low against the background of the
share of the employed and the large rural population
(41.5% in 2019). Low labor productivity does not
allow increasing the efficiency of production and
processing of agricultural products, value added
and profitability of agricultural entrepreneurship.

Progress and reform are the foundations of
modern modernization theory. In various areas -
economic, technological, organizational, cultural
- changes are simultaneously taking place. These
changes are positive. Currently, the general
trend is the modernization of the agricultural
economy. It is associated with innovations that
are introduced by economic entities. The agrarian
economy is moving to a new level. Modernization
of the agrarian economy provides the basis for
the transition to an innovative economy. The
economics of the introduction of new technologies
in agriculture, induced innovations were studied
by scientists Sunding D., Zilberman D. [27]. The
starting point for the modernization of agriculture
is the accelerated technical and technological
renewal of the industry. We agree with the
scientists justifying frontal modernization. Frontal
modernization covers all levels of the economy:
nano-modernization — micromodernization —
macromodernization —  mega-modernization.
Whereas the focal modernization model has stages:

- catch-up development. Import of
technologies, accounting for global macro trends
in agriculture and international trade, government
support;

- breakthrough development.
projects, achievement of leadership.

Concentration of efforts in one industry
negates the development of others. The model of
the economy, focused on breakthrough projects,

Investment

breakthrough industries, is inferior to the model
aimed at improving the conditions for the
development of the economy as a whole.

In 2019, 7,479,879.6 million tenge were
invested in rural areas, of which 3,902,983.5
million tenge or 52.3% in the Atyrau region, the
second place is occupied by the West Kazakhstan
region with 479,305.4 million tenge or 6.4%.
There is a very large gap between the Ist and the
2nd place for investment in rural areas, amounting
to 45.9%.

Modernization changes in agriculture are
associated with the technical and technological
base. This involves analyzing trends in the
dynamics of fixed assets. Fixed assets are the
object of modernization, and depending on their
condition, they are a stimulating or deterrent factor
in the technological modernization of the industry
under study.

The technological structure of investments in
fixed assets in rural areas is as follows: construction
and overhaul of buildings and structures with
3,009,567.1 million tenge or 40.2%; machinery,
equipment, vehicles, tools and their overhaul
with 1,944,118, 7 million tenge or 26.0%; and
other costs in the volume of investments in fixed
assets with 2 526 193.8 million tenge or 33.8%.
The indicators show the priority of investments in
buildings, structures, in materialized technologies
- machines, equipment (66.2%) over non-material
ones - patents, inventions, results of scientific
research. The data of the Committee on Statistics
of the Ministry of Education and Science of the
Republic of Kazakhstan do not allow analyzing
the direction of investment in materialized
technologies: what share of funds is directed to
extensive growth (expansion), and what share is
directed to innovative development (modernization
of technological processes).

Investments in fixed assets in rural areas by
sources of financing in 2019 at the expense of: the
republican budget of 299 111.9 million tenge or
4.0%, the local budget of 174 464.5 million tenge
or 2.3%, and own resources amounting to 6 486
475.0 million tenge or 86.7%, bank loans of 73
125.3 million tenge or 1.0%, and other borrowed
funds of 454 703.0 million tenge or 6.0%.

The reproduction of fixed capital on an
innovative basis in agriculture is associated with
investments in the material and technical base,
which ensures the implementation of agrotechnical
processes in agriculture at the optimum time, in
animal husbandry, an increase in the productivity of
animals and birds. In the agro-industrial complex,
a tendency can be noted that the ownership of
agricultural machinery is giving way to rent and
leasing, and in the modern period the market is
being transformed in the direction of time-sharing
of machinery.
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In 2019, 442.30 billion tenge was invested in
agriculture, and 454.2 billion tenge in 2020.

Agriculture, with its development potential,
in the reporting year showed low attractiveness
for foreign investors. The dynamics of foreign
investments in the agricultural sector can be
assessed as stagnating. The gross inflow of foreign
direct investment (FDI) in agriculture, forestry and
fisheries amounted to 71.8 million USD in 2015,
50.1 million USD in 2016, 27.5 million USD in
2017, 12.1 million USD in 2018, and 10.1 million
USD in 2019. Capital investments for 2015-2019
decreased by 85.9%. There was an investment
pause. The stressors of 2020 are an inappropriate
investment environment. The unsustainable
investment component is associated with risks and
challenges affecting agricultural business. This is
also the acceleration of food inflation, the reason
for which is the increase in the cost of imports due
to the depreciation of the tenge, which leads to an
increase in costs.

Agricultural production has gone through
advanced technology stages:

- automation;

- digitalization;

- informatization.

The modern stage is the introduction of digital
technologies or the agrarian revolution 4.0 [28].

It can be concluded that the agricultural
industry is in a state of continuous evolution.

Manzhosova I.B. argues that the goal of
modernizing agriculture is bringing agriculture to
the standards of the digital economy [29]. In the
Republic of Kazakhstan, a digitalization program
was approved - e-agro-industrial complex, the
State Program - Digital Kazakhstan — highlighting
directions of digitalization of rural production.
These include an increase in productivity, an
increase in output per worker, food security, which
contributes to strengthening the competitiveness
of the national economy. The launch of the Digital
Kazakhstan program has raised the digital agenda
to the state level.

In agriculture in 2019, according to official
data, digitalization brought an economic effect
of 2.5 billion tenge. Digitalization of land
relations is under way [30]. Electronic field maps,
navigation systems, telematics are used in the
attachments of seeding complexes, combines, an
electronic system for feeding and receiving data
on the weight of animals, milking machines with
software, and robotic feed pushes. Forty-nine
farms in 2019 introduced digital technologies (and
this is only 0.02% of the total number of farms,
while in the United States almost half of the farms
have implemented digital technologies): 28 farms
in precision agriculture (LLP “Naidorovskoe™ ), 21
farms in dairy (Rodina LLP, Bayserke Agro LLP)

and meat animal husbandry (Terra LLP, Meat
Industry LLP). In accordance with the e-APK
program until 2020, an indicator was set for the
creation of 20 digital farms, 4,000 advanced
farms. Despite the significant lag from the
planned indicator, it can be argued that the quality
component of agriculture is changing, the demand
for digital technology in Kazakhstan is growing,
the potential volume of the smart farming market is
large, and digital technologies are used more.

Agricultural modernization based on the
digital economy is a means of achieving other goals:
financial, economic, social. The digitalization of
the agricultural sector changes the organizational
structure of the market, the sphere of exchange,
the commodity structure, and reduces information
asymmetry.

The Food and Agriculture Organization
of the United Nations defines the following
basic conditions that allow for high-quality
transformations based on digitalization in the
agricultural sector:

- infrastructure and connectivity. They are
determined by such indicators as wireless and
mobile Internet access, network coverage area, the
number of cellular subscribers, the provision of
electricity to agriculture;

- access to financial services;

- knowledge in the field of information and
communication technologies, which is determined
by the level of education;

- institutional support [31].

When implementing the strategy of
modernization of agricultural production, it is
essential to improve the quality of living standards
of villagers, otherwise the modernization “leap” is
impracticable. The agrarian industry is not only the
production of crop and livestock products but also
the vitality of the aul.

The country has adopted the Regional
Development Program for 2020-2025 (financing
412.8 billion tenge), a special project “Auyl - El
besigi” for 2020-2026. In accordance with the
project, the modernization of the infrastructure of
rural areas is envisaged in 3,477 villages:

- increasing the level of well-being of the rural
population and improvement of the housing stock;

- construction of engineering systems of vital
functions, streets;

- modernization of the road infrastructure of
Kazakhstani auls, despite the fact that rural roads
are low-intensity roads. Development of access
roads to agricultural complexes, farms, agricultural
processing facilities, socially significant facilities,
elimination of transport gaps. For farmers, this
means cost savings;

- an increase in the percentage of residential
buildings, premises, complexes with access to all
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types of utilities (water supply, drainage, heating,
bath, shower, hot water supply);

- provision of high-quality drinking water;

- gasification;

- improving the social infrastructure in
the countryside through the reconstruction and
construction of health care facilities, educational
organizations, cultural and leisure facilities, sports
facilities;

- uninterrupted supply of energy resources;

- creation of comfortable and environmentally
friendly living conditions.

Based on the results of the author’s study
of modernization in the agricultural sector, we
highlight the factors of modernization in the
agriculture of the Republic of Kazakhstan.

Macroeconomic factors:

- institutional - national legislation, state
policy;

- market - growth in demand for agricultural
products, competition in the agricultural market,
integration of farmers into the markets for export
goods;

- technological - scientific and technological
progress, technological innovation, expanding
access to information, the use of e-commerce
platforms, blockchain technology.

Microeconomic factors:

- investment - innovative nature of
investments, sufficient and affordable financial
resources,

- resource - agriculture is a resource industry,
the sufficiency of resources for modernization;

- organizational - innovative agricultural
insurance (based on weather indices).
The positive factors of the internal

environment - the application of protectionist
policies in relation to the domestic food market,
agriculture on a contract basis as a means of
involving small farmers in profitable food markets
with high added value, the requirements for the
safety and quality of fruits and vegetables put
forward by supermarkets and exporters.

Positive factors of the external environment
- population growth, trade liberalization,
international economic integration.

Negative factors of the internal environment
are the depreciation of the national currency,
differences between urban and rural areas in terms
of living standards, infrastructure, income, lack
of agricultural personnel, a decrease in domestic
breeding stock, a weak seed production system and
an increasing dependence on imported seeds [32].

Negative factors of the external environment
- sensitivity to fluctuations in commodity markets,
higher prices for imports of agricultural machinery,
mineral fertilizers, seeds, livestock.

Elements of agricultural modernization are
reflected in Figure 1.

The main elements of agricultural modernization
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subsidies, leasing, insurance,
concessional lending, taxation

Indicators of modernization: an
increase in GRP per capita, an
increase in agricultural enterprises
and the employed active population,
an improvement in income, etc.
Digitalization
Staffing

Figure 1 - Conceptual elements of modernization of the agricultural sector of the economy

Note: compiled by the authors.
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Subjects of modernization: the state
(ministries, committees, agencies, departments,
akimats), industry associations and unions (Grain
Union of Kazakhstan, Union of Farmers of
Kazakhstan, Union of Poultry Farmers, Association
of Beet and Sugar Producers of the Republic of
Kazakhstan, etc.), agricultural producers (peasant
farms, individual entrepreneurs, households).

Objects of modernization: fixed assets
(modernized buildings and structures, tools,
world-class machinery and equipment system,
computers, peripheral equipment — sensors and
mobile vehicles).

The subject of modernization: programs
(enterprises, state, strategic, targeted) that determine
the long-term trajectories of the production and
economic characteristics of agriculture.

Modernization tools: antitrust regulation,
budget subsidies (there are Uniform subsidy
rules in crop production, per hectare subsidies
for priority crops, subsidies for seeds of domestic
and foreign selection, herbicides, plant protection
products), subsidies for the interest rate on loans,
tax incentives in the form of financial incentives
with multiplicative effect, tax rates, leasing of
agricultural machinery and livestock, insurance,
preferential lending, customs duties and tariffs,
credit policy (preferential lending), agricultural
consulting, agricultural parks, non-financial
(institutional) measures. A new tool for the ROK is
a results-based program (ERP) loan, i.e. funds that
are disbursed to the borrower when agreed results
are achieved. This financial instrument is used
within the World Bank’s 2021-2025 Sustainable

Livestock Development Project. The project
reaches USD 500 million.

Indicators of modernization are the following:
growth and growth of agricultural entities,
employment in agriculture, profit, profitability,
gross domestic product, productivity, technology,
improved living standards and incomes of rural
residents, quality of agricultural products, creation
of new jobs, share of costs for innovation, the
degree of mastering high technologies.

Digital Economy (Digital Agriculture):
Contribution of Digitalization to Agroeconomic
Growth Based on a Cost / Benefit Ratio. The
modules “Personal account of an agricultural
producer”, “Smart farm”, “Smart field”, “Smart
herd”, “Smart greenhouse”, “Smart processing”,
“Smart warehouse” are effectively used in practice.

Staffing: qualified personnel of mass
professions in sufficient volume, improvement and
enhancement of professional skills, the positive
contribution of the labor factor to the growth rate
of agriculture, the growth of entrepreneurs with
digital dexterity, the creation of a continuous
system of agricultural education. Since 2020, online
consultations on agronomy and animal husbandry
have been conducted by the Kazakh Agro Technical
University. The following experience is used as a
criterion: the Open Agrarian University “The Land
of Knowledge” operates in the Russian Federation
- it is a digital educational platform for distance
learning for specialists of agricultural enterprises.

As a result of modernization, a structural
transformation of the economy is carried out,
including in agriculture.

Modern economy of the
Republic of Kazakhstan

Modernization of the
economy - a

— — > | progressive process of > based on socio-
R* — type of economy qualitative economic
improvement of the development

Target economy -
national reproduction

R* — type — the resource type

Figure 2 - Structural transformation of the economy

Note: compiled by the authors.

The modernization of agriculture is a popular
direction, since despite the fact that the statement
“agriculture is a driver, a locomotive of the
economy” sounds axiomatic, the industry itself
is not a high-tech industry at this point in time,
does not demonstrate a significant increase in the
profitability of production and product productivity.

At present, a strategy for modernizing
agriculture has been formed, and the potential
effects of modernizing the industry have
been quantified. In agriculture, systemic
transformations of a multidimensional nature are
taking place. Modernization as an n-dimensional
space encompasses such areas as the economy,
production, technology, society and personnel.
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Conclusion

The main findings are as follows:

1. The study found that modernization has
become the main characteristic of the processes
taking place in all spheres of Kazakhstani society.
Modernization is a priority of state policy. There
is a relationship between ongoing agricultural
modernization and sustainable development. The
modernization of the agricultural economy plays a
special role.

2. It is obvious that the Kazakh economy
has not yet reached the innovative stage of
development. Agro-ecological and climate-smart
agricultural systems are in the stage of formation.

3. It was concluded that the modernization
of the agricultural economy entails not only an
innovative, but also a multiplier effect (transport
infrastructure in rural areas of Kazakhstan,
logistics, warehouse and wholesale distribution
infrastructure, pre-sale preparation of agricultural
products, storage facilities for agricultural products,
special tractors of small and medium power,
equipment for gardening, irrigation systems).

4. The study made it possible to determine
that the economy as a whole and agriculture are
consumers of innovations. The trend is the growth
of innovations in agricultural technologies.

5. Based on the analysis of the current state,
we can conclude that there is a transition to an
economy of an innovative type, which accelerates
the transformation of agriculture into a modern
one.

6. As a result, the modernization of
Kazakhstani agriculture affects the reduction of
negative externalities, the digital divide between
urban and rural areas, increases the quality of life
outside the city, ensures food security, rational
use of natural resources, an increase in the
profitability of farms, labor productivity without
creating threats to agricultural animals, natural
environment, introduction of environmentally
friendly technologies.

7.I1thasbeenestablished thatthe modernization
of the agrarian economy in Kazakhstan occurs
through an increase in innovation, which
contributes to competitiveness. Modernization
of the agrarian economy, taking into account
the global macro-trends in the agro-industrial
complex, is a response to the modern challenge
to meet the current and future development needs
of the country. The dominant modernization of
the agrarian economy is an uncontested version
of agroeconomic growth, a necessary condition
for the civilized transformation of Kazakhstan’s
agricultural business.
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