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Abstract. The innovation process is considered as a single and continuous stream of transfor-
mation of specific ideas based on scientific developments into innovative technologies. The expe-
rience of industrialized countries continuing to successfully modernize the economy with the in-
troduction of technological innovations based on automation, computerization, digital platforms
is presented. It has been shown that in many countries the transition from informatization to digi-
talization of processes in agriculture and related industries is being carried out through the use of
digital models that can increase the efficiency of agricultural sector, reduce its costs and achieve
a high level of cooperation among business entities. As part of the development of a national
spatial data infrastructure, it is planned to organize its own Kazakhstan geodetics network and
geoportal for the provision of public services, with the expansion of the conditions for involving
businesses in IT technologies, including precision farming methods and Smart farms. AgroBiz.kz
- a multi-functional agricultural Internet portal, operating for two and a half years, made it possible
to create a single base for farmers, agricultural enterprises, rural districts, scientists, facilitate
communication with government agencies and financial institutions. In Kazakhstan, enterprises
are introducing precision farming elements, using electronic maps and online monitoring, moni-
toring sowing and harvesting operations with reduction in overhead and time, which contributes
to a significant increase in labor productivity.

AHpatna. WHHOBauuAnbIK npouecc fbiNbIMKM d3ipnemMenep HerisiHae WHHOBAUUANLIK TeXHO-
nornsnapra HakTbl uaesnapAbl Kawta KypyablH OipbiHFaM aHe y3gikci3 afblHbl peTiHAe
KapacTbipbinfad. ABToOMaTTaHAbIpyFa, KoMMnbioTeprieHaipyre, uudpnbik nnatdgopmanapra Heris-
OenreH TeXHONOTUsANbIK JKaHamnblKTapabl €Hrize OTbIPbIN, 3KOHOMMKaHbl TabbICTbl XaHFbIPTYAbI
XarnfacTblpaTblH WMHOYCTPUANLIK AaMbiFaH enpepaiH Toxipubeci ycbiHbinFaH. KentereH wmem-
nekeTTepae arpapnblKk CeKTOopAblH TUIMAINIriH apTTbipyFa, OHbIH WbIFbIHAAPbLIH TOMEHAEeTYre XaHe
WapyawbsbIK KYprisywi cy6bekTinep KoonepauusiCbiHbIH JXOFapbl AeHreMiHe KoOn XeTkisyre
MYMKiHAIK 6epeTiH caHAabIK ynrinepai nanaanaHy ecebiHeH aybi WapyallbiUibIiFbIHAAFb] XXK9HE apanac
cananapparbl npouectepai uMdpnaHabipyra aKknapatraHAbipyAaH Kelly XXy3ere acbipbifiFaHabIfbl
kepceTinreH. KeHicTikTik AgepekTepaiH yNTTbIK WHQPaKYpPbUbIMbIH Kypy LwWeHOepiHoe IT-Tex-
HOJOIMACBLIHA, OHbIH, illiHAE HaKTbl eriHwinik xxaHe Smart-cepmanap agictepiHe Ou3HecTi TapTy YLiH
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Xargaunapabl KeHeuTe OTbIpbIN, MEMIIEKeTTiIK KbI3MEeTTep KOepceTy YLUiH XeKe Ka3aKCTaHAbIK
reopesusAsnbIK Xerli MeH reonopran yMbIMAacTbIpy )ocnapriaHbin oTbip. AgroBiz.kz — exi xkapbIM Kb
XyMbIC icTen TypfaH KendyHKUMOHanAbl arpapnblk WHTepHeT-noptan depmepnepre, aybin
Wwapyalwbinbifbl KacinopbiHAApPbIHA, aybINAbIK OKpyrTepre, franbiMaap YWiH GipbiHFan 6a3a KypyFa,
MeMIeKeTTiK opraHaap MeH KapXXbl MHCTUTYTTapbiMeH GainaHbICTbl XeHingetyre MyMKiHOiK Gepai.
KasakctaHaa kacinopbiHOAAap HaKTbl eriHWinik 3feMeHTTepiH eHridyge, aneKTpoHAbl KapTtanap MeH
OHNarH-MOHUTOPUHITI NanaanaHbinyaa, eHAIPICTIK eMec WbIFbIHAAP MeH Mep3imaepai KbiICKapTyMeH
ericTik XoHe eriH >XMHay XYMbICTapblH Oakbinayabl Xy3ere acblpypa, O0yn eHOek eHimainiriHiy
anTaprnbIKTan ecyiHe biKknan eteai.

AHHOTauuA. PaccmoTpeH MHHOBALMOHHbIN NpoUecc Kak eAuHbIA U HenpepbiBHbIN NOTOK Npeo6-
pa3oBaHMA KOHKPETHbIX UAen Ha OCHOBE Hay4HbIX pa3paboToK B MHHOBALMOHHbLIE TEXHONOIMUU.
MpenctaBneH onbIT MHAYCTPUANBLHO Pa3BUTLIX CTPaH, NPOOOKAWMX YCNEeWHO MOoA4epPHU3npo-
BaTb 3KOHOMMKY C BHeApPeHUeM TeXHOJIOrM4Yeckux HOBOBBeAEHUMN, 6a3upyroLMXCcA Ha aBToOMaTy-
3auun, KoMnbloTepu3auum, undpoBbix nnatdgopmax. NokasaHo, YTO BO MHOrMX rocygapcrBax
ocyulecTBnsieTcs nepexoa ot MHcdopmaTusauum K uucgposmusaLmm NpoLeccoB B CEelIbCKOM X035 M-
CTBE U CMEXHbIX OTpacsisix 3a CcYeT UCNOJIb30BaHUsA LUUPPOBbLIX Moaenen, NO3BONSAIOLWMUX NOBbI-
cuTb 3¢pheKTUBHOCTb arpapHOro ceKkTopa, CHU3UTb ero U3aepxK1u U JOCTUTYHTb BbICOKOroO ypoB-
HSl Koonepauun Xo3sINCTBYIOLWMX CyObeKTOB. B pamkax co3pgaHusa HauvMoHanbHOW UH(PaCTPYKTy-
Pbl NPOCTPAHCTBEHHbIX OaHHbIX MJIAHUPYETCA OpraHu3auusa COOGCTBEHHOW Ka3axCTaHCKOM reoge-
3M4EeCKOM CeTu U reonopTtana Ansa oka3aHuUA rocyAapCTBEHHbIX YCIyr, C paclUMpeHUeM yCroBUM
ansi BoBrevyeHus 6usHeca B UT-TexHonormm, B ToM Ynucne metoabl TOYHOro semnegenusa n Smart-
¢depmbl. AgroBiz.kz —MHOrocyHKLUMOHaNbLHbLINA arpapHbIi UHTEPHET-NopTasn, AeMCTBYOWNA ABa C
NOJIOBMHOM roga, Aan BO3MOXHOCTb co3faTb eguHyo 6a3sy ana depmepoB, cenbxo3npeanpus-
TUN, CeNbCKUX OKPYroB, YYeHbIX, 06erinTb CBA3b € rocopraHaMmm u (puHaHCOBLIMU UHCTUTYTa-
mu. B KasaxctaHe npeanpusaTus BHeApSAIOT 35IeMeHTbl TOYHOrO 3emrieAernius, UCMoNb3yLoT 3rekK-
TPOHHbIE KapTbl U OHNTaWH-MOHUTOPMWHTI, OCYLLECTBIAIOT KOHTPOSb NOCEBHbLIX U YOOPOYHbIX paboT
C COoKpalleHMeM Henpou3BOAUTENbHbIX 3aTPaT U CPOKOB, YTO CMOCOGCTBYeT 3HAa4YUTENIbHOMY poO-
CTy Npou3BOAUTENbLHOCTU TPpyAa.

Keywords: agriculture, innovation, precision farming, infrastructure, digitalization, electronic
maps, labor productivity, government support, competitiveness.

TyniHai ce3gep: arpoeHepKacinTiKk KelleH, WHHOBAUMANbIK KbI3MET, HaKTbl eriHwWinik,
MH(pakKypbinbiM, UucpnaHabIpy, aNeKTPOHALIK KapTanap, eHbek eHimainiri, MemnekeTTik Kongay,
6acekere KabineTTinik.

KnioueBble cnoBa: arponpoMbILIIeHHbIN KOMMSEeKC, MHHOBaLMOHHasA 0eATeNbHOCTb, TOYHOEe 3eM-
nepenve, MHgpacTpykTypa, UndpoBU3aLUsA, NEKTPOHHbIE KapTbl, NPOUM3BOAUTENLHOCTL TPyAa,
rocyaapcTBeHHasi noaaepXka, KOHKYpeHTOCNOCOGHOCTb.

Introduction. The state has an important
task of fulfilling international requirements and
norms to ensure the control of food safety
products coming to Kazakhstan from third
countries, as well as exported from the country
to other States. Compliance with the require-
ments will allow to realize its export potential in
the field of agriculture, which will change not
only the volume of production, but also in-
crease the technological development of agri-
culture of the state. The experience of such
countries as the USA, Canada and Australia
has shown that the Informatization of produc-
tion, operation, management and services in
agriculture with the introduction of digital tech-
nologies in this sphere transforms the model of
agricultural products turnover, stimulates the
development of industrial parks and electronic
trade in agricultural products, accelerates the
demonstration and dissemination of digital

technological achievements in agriculture, con-
tributes to the economic development of rural
areas due to their specificity [1].

The Digital platform in the field of agricul-
ture should unite the producer, the consumer,
transport workers, warehouses, laboratories,
processors, trade enterprises, scientific organ-
izations and authorized bodies in the field of
agriculture, veterinary and phytosanitary con-
trol and many others. It should implement the
processes of electronic certification and part
of the processes of tracing goods, aggrega-
tion of data on prices for agricultural products,
information on issued veterinary and phyto-
sanitary certificates, permits for the import
(export, transit) of goods controlled by the
veterinary service, the introduction of tempo-
rary phytosanitary measures, plans for the
development of production.
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Material and methods of research.
Digital technologies in Kazakhstan are con-
sidered as the main way to diversify the na-
tional economy, its reorientation from raw ma-
terials to industrial-service model. For the ac-
celerated implementation of digitalization for
the period until 2020, the state program "Digi-
tal Kazakhstan" was adopted, which, in par-
ticular, noted that through the progressive de-
velopment of the digital ecosystem, it is pos-
sible to improve the quality of life of the popu-
lation and the competitiveness of the econo-
my of Kazakhstan. Total expenses for the im-
plementation of this program will amount to
384.2 billion tenge.

Industrialized countries are rapidly introduc-
ing innovative technologies based on automa-
tion, computerization, digital platforms. The
amount of expenses for scientific and technolog-
ical development today is about $ 2 trillion with
an annual increase of 4% on average.

By 2020, 25% of the global economy
will switch to the introduction of digitalization
technologies that enable the state, business
and society to function efficiently. Intelligent
digital solutions should help the country's
agriculture cope with the problems of in-
creasing labor productivity and sustainable
development [2].

The purpose of digitalization of the agro-
industrial complex is to increase productivity and
efficiency through the introduction of digital
technologies and the involvement of businesses
in the development of IT solutions for agricul-
ture. Digitalization in the agricultural sector will
reduce risks, adapt to climate change, increase
crop yields and animal productivity, and plan
field work in a timely manner.

Results and their discussion. In order
to introduce digital technologies in the agro-
industrial complex of the Ministry of Agricul-
ture of the Republic of Kazakhstan, a digitali-
zation office has been created. The following
processes are automated: veterinary and phy-
tosanitary safety; grain receipts; system for
collecting and managing loan applications;
accounting of agricultural machinery; registra-
tion of cattle, including pedigree; water and
land management. The introduction of digital
technologies in the agricultural sector is car-
ried out according to two main tasks: the digi-
talization of state regulation of the agricultural
sector and the technological re-equipment of
the agricultural sector.

Digitalization will become a key tool for
the development of four areas of state regula-
tion of agribusiness: the availability of financ-
ing for agribusiness entities; market accessi-
bility and export development; the effective-

ness of state control and supervision; effective
management of water and biological re-
sources [3].

The multi-functional agricultural Internet
portal AgroBiz.kz was launched two and a half
years ago. A single database of farmers, agri-
cultural enterprises, rural districts and scien-
tists facilitates communication with govern-
ment bodies and financial institutions. $ 78
thousand was spent on the project and mod-
ern technologies expanded the capabilities of
farmers, created their own database, created
a single platform with contacts of farmers and
agricultural organizations that opened ac-
counts, users who registered on the portal
37,400 people, 10,135 opened their account.

Companies and farmers find each other
using this platform and gain the opportunity to
cooperate with the USA, ltaly, Holland, Ger-
many, Turkey and the CIS, in the future, coun-
tries like Tajikistan, Uzbekistan, Kyrgyzstan.

Atameken-Agro JSC began its activities
in 2003, and by 2014 began to search for so-
lutions to digitalize the enterprise. In 2016,
AgroStream LLP offered its services in intro-
ducing a technological map planning module
for Atameken-Agro. AgroStream IP collects a
large amount of data from various variations
of technologies, varieties, crops, etc. in order
to determine the best performance. Ag-
roStream LLP is not just a system developer,
but also a professional consultant; a method-
ology has been developed for transforming
user consciousness and implementing infor-
mation systems, up to the revision of all busi-
ness processes. Only such an approach can
give the expected results in the transition to
precision farming [4].

Implementation and use of the new Ag-
roStream IS module - AgroMap - a mobile ap-
plication is aimed at the efficient organization
of the work of the agronomist. Negotiations
are underway on integration with artificial in-
telligence, where the user, by clicking on any
point on the field’s map, will be able to deter-
mine the likelihood of diseases and pests, and
receive unique recommendations on preven-
tive actions.

The Eurasian economic commission
called out the Eurasian economic Union coun-
tries to move from informatization to digitaliza-
tion of processes in agriculture and connected
industries due to the transition to digital mod-
els of activity, end-to-end digital processes
and the use of digital platforms can signifi-
cantly improve the efficiency of agriculture of
the EAEU countries, reduce its costs and in-
crease the level of cooperation [5].
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A third of food is lost or thrown out before
consumption, agriculture consumes most of the
available fresh water and up to 15% of the
consumed energy, and these parameters can
be improved through the use of digital pro-
cesses and modern technologies, animal iden-
tification systems, and traceability of veterinary
controlled goods. It is possible to trace all* bi-
ography " of an animal, automatically to define
need of issue of subsidies, to keep veterinary
account, supervision and control of the import-
ed and exported production of live animals, raw
materials of an animal origin, forages, feed ad-
ditives and veterinary preparations, to issue
acts of veterinary and sanitary control.

The experience of leading countries with a
developed agricultural sector shows that all of
them have passed a kind of "technological revo-
lution". For example, the classical extensive ag-
riculture is replaced by accurate (precision),
widely used geo-information technologies, multi-
operational energy-saving agricultural units, se-
lection of high-yielding varieties of plants and
breeding of highly productive breeds of animals
[6]. According to the data of the research Agen-
cy Roland Berger, annually in Asia 20% of po-
tential growth is accounted for by innovative
technologies in the field of agriculture.

Australia has implemented a system of
identification and traceability of farm animals
and products which is a complete package of
software modules, with full tracking of animals
during their lives and identification of all animals
and objects with whom they have been in con-
tact during their life cycle which allows a quick
and effective reply to various diseases when
they occur,; this reduces the cost associated with
the spread of diseases, industry support and
closure of operations in the market [7].

The transition to digitalization is a tool for
steady agricultural production. According to
FAO UN and OECD, the world population will
reach 9.7 billion people by 2050. In order to
meet the needs of the population, it will be
necessary to increase agricultural production
by 60-70% compared with 2000-s, the digitali-
zation of the agricultural sector can provide
the volume of production [8].

Moreover digital technologies allow to
train farmers located in different countries,
best practices, and to follow common produc-
tion standards. For instance, the company
Nestle (Switzerland) has trained 10 thousand
farmers in West Africa modern technology of
agriculture and storage of products. As a re-
sult of what the company got raw materials of
guaranteed quality, and farmers — access to
the global market and marketing of products
at high prices.

The following data indicate an increase in
interest in digitalization on the part of business
structures. If in 2010 there were no more than
20 high-tech companies working in the field of
agriculture, the venture capital market amounted
to 400 thousand dollars, and the growth of ven-
ture capital has begun since 2013.

Based on the results of 8 months 2019,
the volume of capital investments in agricul-
ture reached 175.7 billion tenge - this is 8.2%
more than a year earlier (and +5.3% in com-
parable prices). More than half of all invest-
ments were in three regions of Kazakhstan:
North Kazakhstan (25.7%), Kostanay region
(13.9%) and Akmola region (11.2%).

Intellectual digital solutions should help
the agriculture of Kazakhstan to cope with the
problems of increasing productivity and
steady development.

The aim of digitalization of AIC is to in-
crease productivity and efficiency through the
introduction of digital technologies and busi-
ness involvement in the development of IT
solutions for agriculture. Digitalization in AIC
will reduce risks, adapt to climate change, in-
crease crop yields and animal productivity,
plan field work in time.

In 2017 electronic filing of loan and leas-
ing applications was realized, control of con-
sideration of the application in time (25 days)
was provided. In the future this service will be
realized for the instruments of guarantee and
purchase of agricultural products. In 2018 full
automation was realized in 10 areas of subsi-
dization, in 2019 - in the remaining areas. This
will reduce the processing time of applications
by an average of 2.5 times (from 18 to 7 days)
and reduce corruption risks.

Digitalization allows to create a new finan-
cial instrument to attract investments in the in-
dustry: after the adoption of the relevant legisla-
tive act, electronic agricultural (commodity and
financial) receipts are introduced from 2019.

Within the frame of the development of
the system in 2018 in order to improve securi-
ty, the introduction of block chain technology,
online ordering of grain carriers, online trading
that allow foreign buyers to take part in the
purchase of grain was carried out.

Besides, the system of traceability of ag-
ricultural products "from field to table" has
been implemented since 2019, the introduc-
tion of e-Commerce in full format is planned
for 2020. Preparation works are being carried
out: a detailed logistics Map of AIC, it will de-
termine existing and terminals, depots, ware-
houses, wholesale distribution centers which
are necessary for construction.

Within the frame of the creation of the na-
tional spatial data infrastructure it is planned
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to create Kazakhstan's own geodetic network
and geo-portal for providing public services.
Based on the technological re-equipment
conditions for business involvement will be
created in the use of IT technologies, includ-
ing precision farming technologies and Smart
farms [9].

Individual enterprises are introducing ele-
ments of precision agriculture, so JSC "Ata-
meken Agro" in the North Kazakhstan region
has introduced electronic maps and carries out
online monitoring, control of sowing and har-
vesting operations which led to a reduction in
unproductive costs and terms of work and in-
creased productivity. For instance, fuel sensors
allow you to save from one unit of equipment
about one million tenge per season by reduc-
ing losses and theft of FLM.

Digitalization will increase competitive-
ness and productivity, provide food safety and
attract investment in the industry. Totally, the
economic effect until 2025 will be about 40
billion tenge. By 2021, it is planned to build
19,970 thousand km of fiber-optic communi-
cation lines and provide high-speed Internet to
more than 1,249 rural settlements.

JSC "Holding" KazAgro " automated the
process of receiving applications from agri-
business entities for loans and leasing, will be
automated all types of services supplied by
the group of companies of the holding. A Sin-
gle digital platform will be created which units
all measures of state support of agribusiness
entities on the principle of "one window", in-
ternal business processes will be automated.

This year 100% digitization of pastures
will be provided in agriculture of Zhambyl re-
gion. A situation center for control and distri-
bution of water resources along the Talas riv-
er was opened in the region, smart technolo-
gies were introduced in 4 farms. In the future,
it is planned to digitize 20 farms, 316 - to in-
troduce elements of digitalization on the basis
of knowledge distribution centers.

In rural areas of the region there are "digi-
tal offices”, where the specialists of the Centers
help residents to obtain e-government certifi-
cates, by the end of the year, thanks to the in-
tegration of information databases, they will be
able to advise on obtaining services under all
state programs. 32 offices are functioning and
34 more will be activated by the end of the
year, in 2019 - the opening of 209 additional
offices. In Zhambyl region, it is planned to
launch the TarazHub project, which was creat-
ed by analogy with the International Techno-
park of IT startups Astana Hub.

98 public services have been optimized
and approved by the Interdepartmental Com-
mission for the selection of public services. In

the near future it is planned to optimize the
remaining 3, until 2022 — all public services. In
accordance with the state program of agricul-
ture due to the measures planned GDP
growth of more than 3 trillion tenge, in which
the expected effect of digitalization of agricul-
ture will be 30%, or about 1 trillion tenge.

In the state program "Digital Kazakhstan"
it is noted that the level of digitalization of the
economy in the ranking made by the Boston
Consulting Group, Kazakhstan ranks 50th out
of 85 countries. According to preliminary esti-
mates the direct effect of the digitalization of
the economy by 2025 will create an added
value of 1.7-2.2 trillion tenge.

The state provides full support to produc-
ers of agricultural products. However, rural
producers need additional financial resources
to accelerate digitalization. It is advisable to
create a fund for digitalization of AIC which
will attract investment in the country's agricul-
ture and be attractive for making investment.

Kazakhstan faces an important task of
performance of the international requirements
and norms of the EAEU, to provide the control
of food safety products coming to Kazakhstan
from third countries and exported from the
country to other EAEU States.

Performance of the requirements will al-
low to realize its export potential in the field of
agriculture which will change not only the vol-
ume of production but also increase the tech-
nological development of the state agriculture.

Now digitalization is a strategic develop-
ment priority in many countries. According to
the forecasts of the world's leading experts, by
2020 a quarter of the world economy will be
digital, and the introduction of technologies for
digitalization of the economy, allowing the
state, business and society to interact effec-
tively is becoming an increasingly large-scale
and dynamic process. More than 15 countries
are realizing national digitalization programs:
Denmark, Norway, UK, Canada, Germany,
Saudi Arabia, India, Russia, China, South Ko-
rea, Malaysia, Singapore, Australia, New Zea-
land and Kazakhstan. China's Internet plus
program integrates digital industries with tradi-
tional ones. Singapore forms a "Smart econ-
omy", Canada creates an ICT-hub in Toronto,
South Korea in the program" Creative econo-
my focuses on the development of human
capital, entrepreneurship and dissemination of
ICT achievements. Denmark focuses on the
digitalization of the public sector.

The experience of countries such as
the United States, Canada and Australia
shows that the informatization of production,
operation, management and services in agri-
culture with the introduction of digital technol-
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ogies in this area transforms the model of
turnover of agricultural products, stimulates
the development of industrial parks and elec-
tronic trade in agricultural products, acceler-
ates the demonstration and dissemination of
digital technological achievements in agricul-
ture, contributes to the economic development
of rural areas due to their specificity.

Concluions

1.The main priority of Kazakhstan is the
development of a new economy based on
innovations and new technologies. High-tech
industries are of strategic interest for the
regions of Kazakhstan.

2. Digitalization will be a key tool for the
development of four areas of state regulation
of agriculture: the availability of financing for
agribusiness entities; the availability of
markets and export development; the
effectiveness of state control and supervision.

3. In many countries, digitalization is a
strategic priority for regional development and
according to the forecasts of leading world
experts, a quarter of the world economy will
be digital, and the introduction of technologies
for digitalization of the economy is becoming a
dynamic process.

4. The state provides full support to rural
producers. However, to accelerate digita-
lization, rural producers need additional
financial resources. It is advisable to create a
Fund for digitalization of agriculture, which will
attract investment in agriculture of the country,
and be attractive for investment.
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