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Abstract. The goal is to show the importance of innovative technologies that contribute to the de-
velopment of agricultural sector of Kazakhstan. Methods - objectivism, logical-methodological
approach, phenomenalism. Results — as the authors note, today it is obvious that creation of new
and modernization of existing industries requires the use of the latest technology and equipment.
On this basis, it is possible not only to ensure food security of the republic, but also to fully reali-
ze export potential of agricultural sector of economy. Large innovative projects are being inten-
sively developed and implemented to increase the potential of agro-industrial complex. The main
constraining factors for increasing innovative activity at present are as follows: the lack of suffi-
cient volumes of production of domestic competitive agricultural products and products of their
processing on the world market; low level of the effective demand from agribusiness; underde-
velopment of the innovation-conducting infrastructure “from science to producer”’; non-
compliance of the material and technical base of Kazakhstani agro-industrial production with new
economic and production requirements; high cost of innovation. The article discusses the Fitbit
technology; various devices, platforms and remote sensing based on artificial intelligence; verti-
cal farming. Conclusions — the authors state that modernization of the country's AIC in the future
is robotization. It is substantiated that the State should legally and economically motivate the in-
troduction of autonomous robots. For example, the programs for the development of agriculture
in the Republic of Kazakhstan can be based on robotization concepts through the use of technol-
ogies such as the Verdant Robotics weeding device. Particular attention should be paid to the
formation of regulatory and legal mechanisms that facilitate the flow of innovations into agricul-
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tural sector, as well as public support for them, organization of an effective system capable of
concentrating investment resources in priority areas, and the creation of conditions for training of
qualified personnel. This proves the relevance and timeliness of scientific developments in the
proposed direction.

Anpatna. Makcambl - Ka3akcTaHHbIH arpapnblK CeKTOpPbIHbIH AaMyblHa biKnan eTeTiH
MHHOBaUMANbIK TexHonorusnapAblH MaHbI3AbIbIFbIH KepceTy. 9dicmepi — OGBLEKTUBU3M,
norukanbiK-agictemenik Tacin, cbeHomeHanuaM. Hoamuixesnepi — aBTopnap aran eTtkeHgeu, oyringe
XXaHa eHpgipicTepai Kypy XoHe KONnAaHbICTaFbl ©HAipicTepAi XaHFbIPTY XaHa TEeXHUKa MeH
XababIKTbl navpanaHyabl Tanan eTeTiHi aHblK. Ocbl Herizge pecny6nukaHbIH asbIK-TYIIK
KayincisgiriH KaMTamachbI3 eTin KaHa KoMMaKl, 3KOHOMUKaHbIH arpaprblK canacbiHbIH 3KCMOPTThIK
aneyeTiH ToNbIK Kenempae icke acbipyfa 6onaabl. ArpOeHEpPKacCinTiK KeleHHiH aneyeTiH apTTbIpy
YWiH ipi MHHOBauMANbIK Xobanap KapKblHObl 33ipneHyae XaHe eHrisinype. Kasipri yakbiTTa
MHHOBaUMANDbIK OGenceHAinikTi apTTbipyAblH, Heri3ri Texeywi ¢akTopnapbl: anemMaik HapbiKTa
bacekere KabGineTTi OoTaHAbIK ayblnl LWapyawbifbifbl OHIMIi MEH OHbl KanWTa eHAaey ©Himpepi
OHAipiciHiH XeTKinikTi kenemiHiH Gonmaybl; arpobusHec TapanblHaH Tenemre KabinerTi cypa-
HbICTbIH, TOMEH AeHreni; «FbifibIMHaH eHAipyLlire» MHHOBaLMANLIK-OTKI3rill HhpaKypbiibIMHbIH
AambiMaybl; KazakcTaHAbIK arpOeHepKacinTik eHAipicTiH MaTepuangbiK-TeXHUKanNbIK 6a3acbiHbIH
XaHa 3KOHOMMKarlbIK XX9He OHAIPIiCTIK TananTapra coMKec Kenmeyi; MHHOBauusinapAablH Xofapbl
KyHbl 6onbin Tabbinagbl. Makanaga ¢puTtOUT TexHonorusicbl KapacTtblipbiiagbl; apTypni Kypbi-
fblnap, nnartcdopmanap XoHe XacaHObl WHTENJIeKTKe HerisgenreH KawbIKTbIKTaH 30HATAY; TiK
eriHwinik. KopmbiHObINap — aBTopnap enimisgiy, AGK-iH XxaHfblpTy 60onawlakta po6oTraHAabIpbina-
TbiHbIH anTagbl. MeMmnekeT aBTOHOMAbI po6oTTapAbl eHridyAi 3aHHamarnblK XaHe 3KOHOMUKaIbIK
TypfblAaH bIHTanaHAabIpybl Kepek. Mbicanbl, KasakctaH Pecny6nukacbiHbiH Aybin Wapyallbl-
NbifblH JambITy 6argapnamManapbliHbliH HerisiHae verdant Robotics apamwen mawmHacbl CUSIKTbI
TexHosnorvanapabl KongaHy apkbifibl poboTTaHAbIpy TyXbipbiMAamanapbl 6onybl MYMKiH.
ArpapnblK ceKTopFa MHHOBauusinapgabiH TycyiHe biKknan eTeTiH HOPMaTUBTIK-KYKbIKTbIK TeTiKTepAi
KanbINnTacTbipyfa, COHAan-aK oflapAbl MeMIeKeTTiK Kongayfa, WHBeCTULMANLIK pecypcTapbl
OacbiM OarbiTTapfa WoOFbIpNaHabIipyfa KabineTti Tuimpai >XyweHi yMbIMaacTbipyFa, OinikTi
Kagpnapgbl gasipnay YuWiH kargannap kacayfa epekwle Hasap ayaapy KaxeT. Byn ycbiHbinFaH
OarbITTa FbINbIMU 33iprieMenepai XyprisygiH ©3eKTiniri MeH yakTbinbiFbIH Aanengengi.

AHHOTauusa. enb — nokasaTb 3Ha4MMOCTb MHHOBALMOHHbIX TEXHOJIOMMWA, CNOCOGCTBYOWMX pa3-
BMTUIO arpapHoro cektopa KasaxctaHa. Memodbl — 06beKkTMBU3MA, NOrMKO-MeTOA0M0rM4ecKoro
noaxopa, cheHoMeHanusma. Pe3ysibmamabi — Kak OTMeYaloT aBTOpbl, CEFO4HA OYEBUAHO, YTO CO-
34aHue HOBbIX U MOAEepHMU3aLMs CYLLEeCTBYHOLMX NPOU3BOACTB TpebyeT ucnonb3oBaHUs HOBe -
Wen TeXHMKN U o6opyaoBaHMA. Ha aTo OCHOBe BO3MOXHO He TONIbKO ob6ecne4ynTtb NpoAoBOSib-
CTBEHHYI0 6e30NMacHOCTb pecnyonukn, HO U B NONIOW Mepe peann3oBaTb 3KCMOPTHLIA NOTEHUMan
arpapHow ccepbl 3IKOHOMUKU. MHTEHCUBHO pa3pabaTbiBalOTCA U BHEAPAKTCA KPyrnHble UHHOBA-
LMOHHbIE NPOEKTbI AN HapalMBaHUA NOTeHLMana arponpoMbILLNIEHHOro Komnnekca. MnaBHbIMU
caepxuBarowWwmmmn akTopamm NoBbIWEHUS MTHHOBALMOHHOM aKTUBHOCTU B HacTosiLiee BpeMsi AB-
NATCA: OTCYTCTBUE A0CTaTOYHbIX 06 bEMOB NPOU3BOACTBAa OTEYECTBEHHOM KOHKYPEHTOCNnoco6-
HOW Ha MUPOBOM PbIHKE CENbCKOXO3ANCTBEHHOW NPOAYKLUM M NPOAYKTOB ee nepepaboTku; HM3-
KUA YpPOBEHb MNiaTexecrnocobHOro cnpoca co CTOPOHbl arpobusHeca; Hepa3BUTOCTb UHHOBaLMU-
OHHO-NpoBoAsWwen UHhPACTPYKTYPbl «OT HAYKM K NMPOU3BOAUTESNO»; HECOOTBETCTBME MaTepu-
anbHO-TEXHMYECKON 6a3bl Ka3axCTaHCKOro arpornpoMbIlNIeHHOrO NPOU3BOACTBAa HOBbIM 3KOHO-
MWYECKMM M NPOU3BOACTBEHHbLIM Tpe6OBaHUAM; BbICOKas CTOMMOCTbL HOBOBBeAeHuW. B ctatbe
paccmaTpuBaloTcs TexHonorusa oMTOUT; pasnuyHbie ycTporMcTBa, nnaTtdopmMbl U AUCTAHLMOHHOE
30HAMpOBaHMe Ha 6a3e NUCKYCCTBEHHOro UHTENNEKTa; BepTuKanbHoe 3emnepenue. Bbigods! — aB-
TOpPbl KOHCTaTUPYIOT, YTO MoaepHusauus AlK cTtpaHbl B nepcnektuBe 3a pob6otusaumen. O6oc-
HOBaHO, YTO rocyfapcTBO AO/MKHO 3aKOHOA4aTeNIbHO U 9KOHOMUYECKM MOTMBUPOBaTb BHeApeHUue
aBTOHOMHbIX po6oToB. Hanpumep, B OCHOBe NporpamMm pa3BuUTUS CefbCKoro xossncrea Pecny6-
nuku KaszaxctaH MOryT ObITb KOHUENUMU pO6OTU3aLMUM NYTEM MPUMEHEHUSI TAKUX TEXHONMOIMUM, Kak
nponosniovyHas mawuHa Verdant Robotics. Ocoboe BHMMaHue Heobxoaumo yaenuTb (hopMmpoBa-
HUIO HOPMAaTUBHO-NMPaBOBbIX MEXaHW3MOB, CNOCOOGCTBYIOLWMX MPUTOKY MHHOBALMWA B arpapHbIi
CEKTOp, a TaKkKe rocygapcTBeHHOW nopAep}XKke MX, opraHusauum 3c¢peKTMBHOM CUCTEMbI, Cho-
COGHOWN KOHLIEHTPUPOBaTb UHBECTULMOHHbIE PeCYpPCbl HA NPUOPUTETHLIX HanpaBNeHusX, co3aa-
HUIO YCNOBWW ANS NOArOTOBKMA KBanuduuupoBaHHbIX KagpoB. 3TO AOKa3biBaeT aKTyarlbHOCTb U
CBOEBPEMEHHOCTb NPOBEAEHUA Hay4YHbIX pa3paboTok B npeanaraeMomM HanpaBieHUN.

Keywords: agricultural sector, production, product processing, innovation, agricultural automa-
tion, robotization, competitiveness, food security.
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TyniHai ce3pep: arpapnblK CEKTOP, OHAIpic, eHiMAi KanTa eHaey, MHHOBaUUANbIK Kbi3MeT, ayblsl
WwapyawbifbifblH  aBTOMaTTaHAbIpy, poboTTaHAablipy, Oacekere KabGineTTinik, as3bIK-TYniK

Kayincisgiri.

KnrouyeBble cnoBa: arpapHbIii CEKTOpP, NPOU3BOACTBO, NepepaboTka NpoayKLMN, MHHOBaLMOHHasA
OeATeNnbHOCTb, aBTOMaTU3aLuUsa CeNlbCKOro XO3fINCTBa, poboTusauusi, KOHKYpPEeHTOCNOCOOHOCTD,

NnpoAoBONILCTBEHHAasA 6€30NacHOCTb.

Introduction. The agricultural develop-
ment in the Republic of Kazakhstan has huge
significance for the future economic deve-
lopment leading to the rise in the quality of life
within the republic. Therefore, the rationale
behind trying to generate new innovative ways
of agricultural development has economic
value, e.g. food safety, internal stability, eco-
nomic growth. However, the establishment of
the agricultural programme could be
impossible without establishing the pro-
gramme which at least give suggestions on
how to develop the agriculture.

The initial establishing of Kazakhstani
agricultural programme based on the ex-
perience of developed nations could en-
counter the number of challenges. For
instance, ensuring that government scheme
design encounters inconsistencies between
proposed measures and state agrarian policy
principles. Moreover, state agrarian measures
should include inspiring efficient and
financially justified programmes aiding family—
owned and small household farmers.

Steering wheels of environmentalism of
the government programme could be payment
to small farming enterprises to protect land
and water landscape features, qualities and
services as goods for the common public. For
instance, a private farmer could be paid for
keeping small part of his/her land intact to
preserve biodiversity of pastureland otherwise
dedicated to grow cash crops on it. In the
longer term this kind of environmental
protection subsidies are intended to provide
financial safety net to small farming
enterprises instead of focusing on reduction of
negative environmental externalities [1].

Moreover, this type of financial stimulus
could decrease human capital flight intensity
from the countryside towards urban centres,
especially among young men and women.

On the other hand, motivating smaller
and middle range farming enterprises to
maintain landscape qualities and values
through financial means could have two
positive bonus effects.

Firstly, the beautiful countryside land-
scape’s biodiversity is the public commodity
which cannot be maintained through

government non-interventionist policy towards
how private markets run.

Secondly, these types of environmental
payments would not only decrease the rate of
soil degradation but help to save extra scenic
“countryside” for tourism sector. However, it is
worth noting that overall rationalisation of the
agricultural sector of the Republic of
Kazakhstan could bring higher profitability and
efficiency.

There are three types of agricultural
rationalisation policies that could be applied in
Kazakhstan. Firstly, enhancing specialisation
and cooperation could decrease overall count
of private farms while increase how much
livestock would remain in those farms.
Motivating private farmers to cooperate and
establish larger enterprises through means of
accessible loans, financial stimulus and other
types of legal and economic aid could overall
improve efficiency of the agricultural sector.
Secondly, the government policies on agri-
cultural rationalisation should be geog-
raphically conscious. For instance, more
government grants for grain producers should
be allocated to grain producers in the areas
where soil quality and climate favour that kind
of agrarian activity.

Finally, smaller and medium farming en-
terprises should be financially and otherwise
economically motivated to embrace mecha-
nisation and big data analysis technologies.
The future of the agro-industrial sector in the
Republic of Kazakhstan relies on shift from
the labour-intensive farming practices towards
reliance on less hazardous chemical fertili-
zers, remote sensing, mechanisation and
internet of things. However, evolution of the
agricultural practices in the Republic of
Kazakhstan may require the creation of the
platform allowing access to any farmer about
the current state of the agriculture.

Moreover, there is no database which
shows full and consistent information about
how agricultural practices impact the rural
environment at the lowest-tier level of
government administrative  division. For
instance, full access to the big data related
but not limited to the following factors could
improve agriculture related decisions at the
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local level of administration: chemical fertilizer
and pesticide usage impact, wastage of water
and from intensive animal farming effect,
biodiversity decline and soil degradation
consequences, how destructive on
environment were forest fires and other
natural disasters. Blind incentives for
enlarging livestock numbers and intensifying
use of natural pastures without paying
attention towards environmental limitations
could do more harm for the local community in
the long run. It is important to keep the gentle
balance between cash crop and herding
based on the soil and climatic constraints.

On the other hand, the government
incentives towards heavy mechanisation and
intensive irrigation could be beneficial in the
underdeveloped rural areas despite natural
handicaps. The government subsidies are
often pre-requisite not just for the deve-
lopment but for the survival of the entire rural
clusters and communities [2]. In addition,
initial support for the farming communities is
often the pre-requisite for the future
intensification and further specialisation of the
agro-industrial sector.

However, intensification of agricultural
activity should not come at the expense of
wildlife habitat destruction. For instance,
increase in arable land area, rise in pesticide
and fertiliser application, change in agri-
cultural management and production admini-
stration practices should be monitored to
avoid significant damage to the natural habitat
[3]. Hence, the Republic of Ka-zakhstan
needs to set up the scheme of compensation.
This scheme should be locally focused and
allocated to private and medium farming
enterprises for not following agricultural
practices that bring significant environmental
damage. For instance, regulating and
overcoming nitrate pollution consequences of
the agrarian sector.

The reformation of Kazakhstani agro-
industrial sector could require development of
vertically designed compensation schemes
with the legal power only within the specific
geographic areas focused on the certain types
of agricultural activity. For instance, co-
financing or government backed schemes
helping rural population to change farming
practices from the labour towards data and
technology intensive. However, it is important
that this scheme should intensify aban-
donment of agricultural practices in the least
favourable regions to avoid escalating farm
abandonment tendencies [4]. Farm aban-
donment not only marginalises already
underdeveloped communities but also

escalates environmental issues as soil
degradation and fire hazard.

Material and methods of research. The
scientific research methods are case specific
and not always based on experiments that
can be repeated or controlled. For instance,
those type of practical experimentation played
small significance for the birth of evolutionary
biology. Moreover, advanced techniques from
the mathematical field may have varying
degree of applicability as the research
methodology. For instance, early innovations
and discoveries in the science of genetics did
not rely on the sophisticated mathematical
analysis tools.

Therefore, there is no ultimate directive
on procedures for assessing theories taking
into consideration the collected evidence by
the researcher. On the other hand, tedious
performance of time consuming and often
costly observations by itself does not
guarantee the adoption of the scientific
research methods. The classical civilization
became the cradle of the human experience.
The ancient Romans and Greeks elevated
their nature through expressing their
civilizational values with theatre, music,
politics and etc. However, these civilizations
were too reliant on rationality and logic. In
contrast practicing the scientific research
methods requires rejection of the human
nature itself through questioning rationality.

Hence, the following research metho-
dologies were chosen: objectivism, inducti-
vism and phenomenalism. Therefore, any
knowledge presented by this paper should be
acknowledgeable by the human senses.
Moreover, the research methodology empha-
sizes that any new generated knowledge
should come from the factual sources. In addi-
tion, the research methodology focuses on
trying to be as free as possible form subjec-
tive assumptions.

Results and their discussion. The
gross output for products and services in the
agricultural sector of the Republic of
Kazakhstan was equal to 7 346 672.6 million
tenge in 2021 [5].

The Ukrainian conflict proved again that
the strengthening the superpowers. The
adoption of advanced agricultural techniques
and technologies could be possible through
analysing the experience of the developed
nations. These kinds of technologies would
not only increase productivity of the
agroindustrial sector but also would also
provide more safety to employees and have
lower negative environmental impact through
being more eco-friendly. There are several
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agrarian and farming techniques that could
worth considering to implement in the
Republic of Kazakhstan:

1. The fitbit technology is spreading
within the fitness industry of the developed
countries. This technology helps to keep its
users healthy through wide range of tracking
services. For instance, the fitbit may help a
customer to make sure that he/she walks the
desired 8 km walking daily quota. However,
the fitbit technology could be taken further
through adapting to the application in the
animal husbandry of the Republic of
Kazakhstan [6].

For instance, companies as Vence offer
service of equipping fitbit devices to cows
allowing but not limited to the following set of
functions [7]: monitoring the health of the
observed cow through range of data collection
technigues such as analysing the heart rate;
containing the cow within the virtual fence by
designating the territory allowed for its
grazing; tracking the precise location of the
observed cow through GPS tracking system;
directing the cow through the electric stimuli to
the desired location.

The ability to impact the movement
direction of the observed cow not only forces
it to come back to its owner but also helps to
avoid overgrazing (through keeping track and
planning when and how many cows are going
to graze on the specific plot of the land).
Therefore, fithit technology has the huge
potential in the animal husbandry of
Kazakhstan through not only providing higher
productivity but also being more ecologically
friendly. The spread of the fitbit technology
though the economies of scales will reduce
the cost of this technology making it more
affordable to Kazakhstani farmers.

2. The pests are considered as one of the
major hazards for the small agrarian entities in
the Republic of Kazakhstan. The private
farming enterprises and even medium
agrarian entities often cannot or struggle with
affording the cost of pesticides. Moreover, it is
not always obvious which pests are going to
threaten your harvest in the future. Therefore,
farmers are not confident in what type of
pesticide to invest in. As a result, combining
the insect trapping with visual observation
systems are gaining the momentum.

For instance, Trapview offers the trapping
device which would not only monitor the
insect and other pest activity but also would
use the research findings to change the pest
lure product [8]. Therefore, farmers may save
money on fertilizers by purchasing only the
necessary types of pest control products.

Moreover, creating the national network for
the data generated by devices as Trapview
may help to create the foundation for the ma-
chine learning system. This Kazakhstani ma-
chine learning system once created would be-
come one of the integral sources for the de-
veloping the ecological protection framework.

3. The experience of the developed
countries shows that the automatization of the
tractor exploitation could be the next step of
the agrarian revolution [9]. Hence, the concept
of self-driving at least should be considered at
the government level of the Republic of
Kazakhstan. It is true that the agrarian
advances of the pre-independence period of
Kazakhstan were achieved through training
an operator who drove a tractor. The idea of
human operated use of the heavy machinery
for agricultural purposes were at the centre of
the twentieth century “Green” revolution
worldwide. However, the development of the
artificial intellect and the big data through
application of the machine learning tech-
niques allows to create fully automated self-
driving tractors.

4. The application of the satellite imagery
for collecting the agricultural data is not
uncommon trend in the developed countries
[10]. Hence, the Republic of Kazakhstan could
use its satellite resources to create the
centralised and subsidized service allowing
farmers to gain round-the-clock access form
the aerial perspective to their crop related
data. Kazakhstani satellites could chart the
plough lands to determine the qualitative
metrics regarding the crop health.

5. The process of managing the large
farming estate has always been considered as
the difficult task [11]. The farming entities by
having vast fields at their disposal often simply
physically do not have the opportunity to track
all the changes that occur with their farmland
which may negatively affect the future yields.
However, integrating the application of
unmanned aerial vehicles into the crop
production process could solve the mentioned
problem. The cost-benefit ratio for applying
drones to collect data in the agricultural sector is
faling short to become affordable by
Kazakhstani farmers [12]. However, the
affordable drones on the cheaper edge of the
market supply may have accuracy limitations. It
does not mean that drones should not be used
for the agrarian practices.

On the other hand, gaining accuracy to
the extent of knowing the data up to every
single entity of the grown crop could be the
next level of the evolutionary development in
the agricultural sector of the Republic of
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Kazakhstan. For instance, robots on the
TerraSentia platform could roll through the
rows of crops and apply its visual cameras,
sensors and GPS tracker to fulfil the following
sets of functions [13]: count the crop number;
collect the data on the health of every single
unit of crop, e.g. stem width, height and etc.;
map the specific location of every single crop
while mentioning qualitative data related to
each of them. As a result, the TerraSentia
platform would summarise the data collected
by all robots and provide data driven
suggestions to a farmer.

6. Starting an agricultural enterprise in
the Republic of Kazakhstan could become
easier if the profit expectation guessing ele-
ment could be reduced from the decision-ma-
king process. Hence, the government of the
Republic of Kazakhstan could set up the cen-
tralised platform which would allow the scien-
tific institutes and universities to analyse the
soil quality at the demand of the business sector.

For instance, the research institutions
could be subsidized for determining whether
the chosen for the potential use the plot of
land is too degraded or eroded for agrarian
activity. This could be achieved through
applying DNA sequencing techniques by
determining what type and how many
microbes would be present in soil [14].
Moreover, the creation of the centralised
server for collecting the data from every single
soil test could create machine learning
potentials. Moreover, this type of institutional
tests through comparing chemical with
biological soil data could define what type of
agricultural activity could be more profitable
(e.g. growing crops or grazing) or what type of
plants at which plot of field to grow [15].

As a result, the centralised approach to
institutional soil quality testing for agricultural
lands could take away the guessing element
from the initial decision-making on the nature
of the agricultural activity, therefore, could
save many farmers from financial losses and
bankruptcy.

7. The concept of the vertical farming is
spreading throughout the developed world in
the recent years.

The vertical farming is becoming
economically viable in or near the urban
environment where the space is limited.

The concept of the vertical farming is
involved building the agricultural space
upwards instead of extending the plough
fields horizontally. Hence, the vertical farming
could encourage throughout the densely
populated areas of Almaty or Astana (major
cities) to practice the agricultural activity. For

instance, even individual households despite
the space limitations could rely on growing
shelves to grow certain agrarian cultures to
satisfy nutritional needs of growing population
within Almaty and Astana. Moreover, the
growing shelves offer more versatility com-
pared to the traditional agricultural practices of
the rural Kazakhstan. In addition, the vertical
farming allows the application of more
advanced agricultural techniques, including
but not limited to [16]:

e creating the controlled vegetable
growing environment which not only reduces
the weather dependence but also reduces
pest risk. Moreover, the presence of the
controlled environment makes easier to
automate the agricultural practices as it
becomes easier to track the state of the
agricultural produce. In addition, ability to
control water and nutrient supply, quantity and
quality of the light exposure and temperature
provides more power to impact the cultivated
crop quality. Hence, the vertical faming [17]
could not only provide the qualitative
advantage but also higher crop rate per unit of
resource spent on its agricultural produce
compared to the traditional agrarian practices;

e allowing hydronponic (when the crop
cultivation takes place in the water bowl
dense in nutries) or aeroponic (when the crop
roots, which are freely flying, are sprayed with
necessary amounts of nutrients or water in the
systematic manner) agriculture;

e enabling internet-of-things because
providing good quality Wi-Fi connection within
the indoor vertical farming facility in the urban
centre is more achievable task than doing the
same things for the massive fields of plough
lands in the middle of nowhere.

On the other hand, the vertical farming
has the following significant disadvantages
which could prevent it from being adopted by
Kazakhstani farmers in the near future:

m there are only limited number of crops
which could be grown in the vertical farms at
this moment of the current technologic
development;

m tall field crops could not be grown in the
vertical farms at the mass scale because they
would physically not fit;

m the high reliance on technology makes
the vertical farms vulnerable to technocratic
accidents as power cuts. Hence, the
development of the vertical farming in the
rural Kazakhstan, where vast majority of
agricultural lands are located, may become
economically not beneficial at this stage of
technologic development. Moreover, the
Republic of Kazakhstan has no issues with
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availability of vast territories of land which
eliminates the need for the space efficiency of
the vertical farming;

m the high energy reliance of the vertical
farming means that the majority of small and
even middle agricultural entities could struggle
running them.

To sum up, all the mentioned above
experiences of the developed nations could
help to strengthen the development of the
agricultural sector in Kazakhstan. However,
there is the need to take into consideration the
economic losses caused by the COVID-19
pandemic to the global economy [18]. Hence,
the government support funds to the
agricultural sector should be spent cautiously.
As a result, allowing farmers to implement
whatever innovations they seem visible while
focusing the government support into one
type of innovation may seem to be the policy
of change.

Conclusion.

1. The analytical research results showed
that the global trends in the agricultural
practices were moving towards adopting the
autonomous robots which could make
strategic decisions. Therefore, the govern-
ment of the Republic of Kazakhstan should
prioritise economically and legally integrating
the autonomous robotisation of the agri-
cultural sector. Moreover, Kazakhstani go-
vernment could enter the partnership with
enterprises as Verdant Robotics.

For instance, Verdant Robotics offers an
organic weeding machine which self-targets
and then kills weeds [19]. This sniper machine
could also fertilize with high precision. This
device relies on the machine learning
algorithms and computer vision first to locate,
see and then carry out precise set of the
programmed actions on the objects of its
interest with its sharp shooting. The potential
of using this kind of machines opens big
potentials for the agricultural sector of
Kazakhstan.

2. Hence, the Kazakhstani government
should either partner or fund universities and
institutions for developing a robotic sniper
machine which could identify every single
plant it would hover over to decide whether to
water, fertilize, treat with medicine or to Kill it.
Then, as Verdant Robotics machine it should
also be able with sub-centimetre precision
degree to deliver the necessary product to
every single plant. Therefore, less chemicals
would be used making agricultural not only
cost efficient but also ecologically friendly.
Moreover, Verdant Robotics machine would
remember every single crop unit it dealt with.

3. This type of equipment through scan-
ning with high resolution camera is capable of
creating 3D mapping of the entire field with
centimetre-level precision degree showing the
location of every single unit of plant.
Moreover, using the geolocation technologies
a farmer could find every single plant growing
in his/her field and track their state.

4. The modern data collection techniques
with drones and satellites could provide more
data than the human mind is capable of
comprehending. However, these types of
technology are only the early steps in the
automatization process of the agriculture.
Therefore, the programme of agricultural
development of the Republic of Kazakhstan
should be based around the concept of robo-
tisation through enforcing adoption of techno-
logies as Verdant Robotics weeding machine.

5. Hence, the state should fund the crea-
tion, cooperate with the private enter-prises or
use any other means that could be necessary
in order to achieve one goal: spreading the
use of a weeding machine would not only cre-
ate a computer-aided design (CAD) of the en-
tire field with centimetre-level decision, but
also deliver automatic solutions (kill, fertilize,
water, treat with medicine and etc.) at the sin-
gle unit plant level. More-over, using this kind
of machinery would allow tracking the health
progress of every single unit of crops instead
of tracking plots of land.
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