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Abstract. Rational use of resources and
introduction of innovative technologies in the
context of globalization become determining
factors for the growth and development of
Kazakhstan's economy and forming balanced,
proportional to the degree of develo-pment
increase of all sectors of the economic complex,
including agriculture and livelihoods of society as
a whole. The essence and substantiation of the
significance of the indicator “rational use of
resources” are given. The article deals with the
differences in the rational use of resources, taking
into account industry specifics, the type of
resources and the final effects of their use. Foreign
practice of the introduction of new technologies,
automation and digitalization is characterized. The
authors reveal the potential opportunities for
introducing innovations and their impact on the
development of agriculture in Kazakhstan.

Keywords: Kazakhstan, agriculture, rational
use of resources, scientific and technological
progress, innovation, investment.

Annoramuia. Payuonanvrnoe ucnosvzosanue
Pecypcos u 8HeODPEeHUe UHHOBAUUOHHBIX MEXHOLO-
2Ull 8 VCA0BUAX 2N00ANU3AUUU CIMAHOBAMCS Onpe-
oensiowumu bakmopamu 015 pocma U pa3euUmus
Ka3axcmaHcKou 3KOHOMUKU, opmuposanus coa-
JAAHCUDOBAHHO20 U NPONODUUOHAIBHO20 NO CIene-
HU DA36UMUS NOBbIWEHUS 8CeX OMpPAcaell X03AlC-
MEEHHO20 KOMNAEKCA, 68 MOM YUCIEe CeNbCKO20 XO-
3q1cmea, u JcusHeobecneyenus obuecmea 6 ue-
aom. B cmamwe packpvima cyunHocms u 0aemcs
000CHOBAHUU 3HAYUMOCINU NOKA3AMENL «DAUUOHA-
JIbHOE UCNONL306AHUE DECypCo6y, BbliA6NeHbl DA3-
AUYUA 8 PAUUOHATLHOM UCHOJIb306AHUU DECYDCO8 C
Vuemom ompaciegblx ocobenHocmell, 8uda pecyp-
co8 u 2(hhexmos ux ucnonb306aHUA,; OXAPAKMepPU-
308AHO 3aPYVOEHCHVIO NPAKMUKY EHEeODeHUe HOBbIX
MEexXHON02Ull, CPEeOCmE A8MOoMAMU3auUY U yudpo-
BU3AUUU, BLIAGNCHO NOMEHUUANBHBIE G03MOINCHOC-
mu 6HeOPEeHUsl UHHOBAUUL U UX GIUSHUE HA PA36U-
mue cenbcko2o xosaucmea Kazaxcmana.

KaroueBble ciaoBa: Kaszaxcmaw, ceavckoe xo-
3AUCMB0, PAYUOHATILHOE UCNOIb308AHUE PECYPCO8,
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HayllHO-me)CHMIlQCKUIZ npoepecc, uHHosayuu, uHee-

Introduction. In modern conditions,
the main problem of the development of
human development is the rational use of
available natural resources, the need for
which is caused by an increase in their
consumption due to the increasing influ-
ence of demographic factors, in particu-
lar population growth and life expectan-
cy, against the background of a general
reduction in vital natural resources, in
particular reserves water, food, raw mate-
rials. It 1s possible to ensure the rational
use of natural resources only through
streamlining the structure of production
and consumption based on modern scien-
tific and technological achievements and
environmentally friendly entrepreneur-
ship. They will contribute to sustainable
economic development, reduce ineffi-
cient use of natural resources and the
amount of harmful emissions, and ensure
a stable ecological balance. To solve
these problems the Concept of Sustaina-
ble Development was adopted by the
world community in the 21st Century.
The highways of implementation of it are
determined by the Sustainable Develop-
ment Goals (SDGs). In this regard, like
many countries of the world, Kazakhstan
supported the SDGs, identifying priori-
ties and tasks in the Strategy “Ka-
zakhstan - 2050”. The Strategy deals
with the development of agriculture and
rural areas, attracting investments, intro-
ducing innovations, increasing productiv-
ity and the competitiveness of agricultur-
al products under the mandatory condi-
tion of rational use of natural resources.

Literature Review and Problem
Statement. The rational use of resources
in agriculture is devoted to many re-
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cmuyuu.

search topics. Research in this area is
carried out by such Kazakhstani scien-
tists as: A.Yu. Asetova, Z.D. Dyusenbe-
kov, R.G. Mirsantov, G.Zh. Seytkhamzi-
na, T.I. Scheglova and others. Problemat-
ic aspects of the introduction of innova-
tive technologies, ensuring the effective
development of agricultural production
are considered in scientific works of R.T.
Dulambaeva, A. Kurishbaev, A.S. Na-
rynbaeva, L.A. Omarbakiyev, A. Sagi-
tov, Zh.S. Temerbulatova and others.
However, the practical importance of the
rational use of resources and the need to
accelerate the innovative development of
agriculture in Kazakhstan determine the
relevance of further research.

The purpose of the research is to de-
termine the essence and substantiation of
the significance of the indicator “rational
use of resources”, the differences in the
rational use of resources, taking into ac-
count industry characteristics, as well as
the type of resources and the final effects
of their use; to study the foreign practice
of the new technologies, automation and
digitalization introduction; to assess the
potential for introducing innovations and
their impact on the development of agri-
culture in Kazakhstan.

Results of the Research. Kazakhstan
occupies the ninth place in the world in
terms of area, has a good geographical
position, being both in Central Asia and
in Eastern Europe. This determines its
natural landscape and climatic features,
affects the structure of production of the
main types of agricultural products. So,
in the south of the country viticulture,
horticulture, melon cultivation, as well as
the production of the main grain crops -
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spring wheat, barley, oats, etc., are wide-
ly developed due to the heat, sugar beets,
rice, cotton plantation. The north of Ka-
zakhstan 1s a land of livestock and poul-
try, growing crops and cotton. The west-
ern part of the country has large areas of
meadows and pastures, which, of course,
has become decisive factor for the devel-
opment of animal husbandry. About 70%
of arable land is sown with wheat, and
the rest — with barley, millet and rye. The
east of Kazakhstan is famous for sun-
flowers growing, as well as well-
developed meat and dairy farming. The
total agricultural area is 222.6 million
hectares, most of which are occupied
(about 85% or 189 million hectares);
12.8% (24 million hectares) are under
arable land and 2.2% — under the land.

It is mentioned that agriculture is one
of the key industries for the economic
development of the Republic of Ka-
zakhstan, which ensures its recognition
on the world market as the largest expor-
ter of flour, wheat and cotton and other
types of agricultural products [1].

However, the experience of countries
of the world with different economic po-
tentials, climatic conditions and natural
resources shows that it’s impossible to
achieve high results in increasing agricul-
tural productivity only by expanding the
area of fields and increasing the volume
of fertilizers applied. Such approach
gives a short-term effect of increased
growth and increased yields, with effects
directly to profitability and profit drop,
environment damage and natural re-
sources depletion.

In this regard, modern innovative
technologies, digitalization and automa-
tion of all its processes open up new op-
portunities for agricultural development.

11

These processes will allow modern Ka-
zakhstan to preserve natural resources
and, at the same time, strengthen its
competitive position.

Considering the introduction of new
technologies, automation and digitaliza-
tion from the perspective of an innova-
tive project, it’s necessary to observe the
principle of the rational use of resources
— “the maximum possible effective use of
modern equipment and technology in
order to preserve and protect existing na-
tional natural resources in the production
of natural and high-quality agricultural
products”. Then, to determine the effec-
tiveness of an innovative project, it is
advisable to use the indicator "rational
resources use " (RRU), taking into ac-
count the characteristics of various
groups of agricultural producers. The es-
sence of the rational use of natural re-
sources and its basic principles are dis-
closed in the international document
"The concept of sustainable economic
development."

It should be noted that different indica-
tors of the resources use are used to de-
termine the effectiveness of an innova-
tive project in different sectors of the
economy. The RRU indicator should take
into account such resources as water,
land, labor resources, etc., which can be
used in subsequent periods in the future.
It should be scientifically based and take
into account industry characteristics, the
value of resources used and product di-
versification. The introduction of the
RRU indicator in innovative practice re-
quires legislative support at the state lev-
el, which, in our opinion, will contribute
to the formation of a new attitude to the
use of natural resources.
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It is important to determine the differ-
ences in the rational use of resources,
taking into account industry specifics, the
type of resources and the final effects of
their use.

For example, the first industry group
creates a product based on the direct use
of resources (mining, energy, construc-
tion materials, metallurgy and agricul-
ture). The rational use of resources
should include the most complete extrac-
tion of mineral resources, the conserva-
tion of land around the mining facility,
the reduction of land costs for transporta-
tion and the multilateral production of
the final product, that is, the full use of
the natural content of this product.
Wherein, it is important to save more
land, that can be used for other purposes.
At the place of oil deposits, the land, as a
rule, is not fertile, but it is also a re-
source. As a result of science develop-
ment, in the future it is quite likely that
there will be an opportunity to rationally
use these lands. Science is developing, it
is quite likely that in the future these
lands will be also used rationally. For
example, American scientists received 3
million US dollars for the design of a
processing plant for the production of
rubber from milky juice of dandelion
roots, which does not require fertile land
and large areas [2, p.3]. A similar expe-
rience, with a favorable outcome, can be
used in our country to rubber production.
So, land conservation can help to in-
crease the production resource in the fu-
ture.

The main direction of improving pro-
duction in agriculture (crop production)
is to reduce the cost of production (by
cost optimization - fuel, fertilizers, elec-
tricity, seeds, etc.) and increase profits

12

from products sales. At the same time,
highly efficient resource-saving technol-
ogies are gaining importance, which on
the one hand are financially beneficial
for agricultural producers (economic ef-
fect), and on the other hand, they reduce
the environmental burden on the envi-
ronment on a national scale (ecological
effect).

The second industry group (engineer-
ing, electronics) is less directly related to
the use of resources. Its determining fac-
tor is labor productivity increase, and, on
this basis, the rational use of resources.

The main factor for the third industry
group (chemical industry, household
goods, textile industry) is resource saving
that is influenced by know-how and the
replacement of natural raw materials with
artificial ones [3, p. 26].

There is other situation with the fourth
group (food and clothing industries), that
creates products for personal consump-
tion of the population. Rational use of
resources means obtaining a product that
promotes health and human develop-
ment, which is also a part of economic
resources [4, p. 15].

The most important priorities for the
development of agriculture are: rational
use of land, improving soil quality, in-
creasing fertility, developing livestock
and crop production, improving the wel-
fare of the population of rural areas. The
Government of the Republic of Ka-
zakhstan approved the “Rules for the ra-
tional use of agricultural land” in March,
2015. These rules note that obtaining a
crop yield of less than 85% of the aver-
age district indicator for the correspond-
ing crop for 3 consecutive years is an ir-
rational use of agricultural land [5].



ISSN 2304-1692 ®IHAHCOBWW NPOCTIP 2019 No 1 (33)

In Kazakhstan, a new program for the
development of the agro-industrial com-
plex is being implemented [6]. This pro-
gram is aimed at supporting the state of
priority crops: the process of reducing
wheat crops in favor of niche crops (le-
gumes and oilseeds), that is, organic and
environmentally friendly products, as
well as grown without genetically mod-
ified technologies use. Often, such crops
provide a high level of profitability and
do not require significant investments in
the production organization.

This indicates that the predominant
part of the territory of Kazakhstan re-
quires a more rational and active use of
the adaptive system of agriculture. There-
fore, ensuring the accelerated transfer of
agriculture to the latest industrial and in-
novative technologies, which began to be
used in the republic in recent years, is
official becoming the main direction of
the state agro-technological policy.

In modern conditions, in addition to
replacing modern and economical
equipment and technology, it is possible
to achieve effective resource conserva-
tion using information technology. Ac-
cording to this, technical innovations and
organizational methods that allow the
company to precisely regulate and moni-
tor the use of all resources, are applied.

Over the past century, a huge number
of scientific discoveries and brilliant in-
novative products have been carried out
in the world. It helps to increase the yield
and improve the genetics of crops.

Some examples of the introduction of
innovations in foreign countries that de-
termine the progress of agricultural de-
velopment, will be considered.

In Dominican Republic, in order to ex-
terminate the Mediterranean fruit fly (a
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dangerous pest of fruit crops), a tech-
nique for using sterile insects (TSI) has
been developed, which does not require
the use of chemicals and is an environ-
mentally friendly method to preserve and
control the natural environment of in-
sects.

In Tanzania, the local species of Al-
lanblackia trees are used. The seeds of
this tree are rich in nutrients, that is why
they are used in creams, skin lotions,
margarine and soap production. The
products are in demand all over the world
and, therefore, are a reliable source of
income for the country's population.

In Africa, and Asia, mobile application
“Locust 3” 1s used. It’s information,
communication and satellite technology,
integrated into a single monitoring sys-
tem and operational detection of desert
locusts.

In Zambia, the artificial intelligence
system “Agripredict” is popular. Using
an ordinary photo from a mobile phone,
“Agripredict” allows to identify pests and
predict the likelihood of their invasion,
the occurrence and development of plant
diseases, as well as to predict adverse
weather conditions, such as drought,
floods or a cold atmospheric front [6].

In Russia, the integrated cloud service
created on the Geo Look platform
“ANT” is used. It is a precision farming
technology for monitoring all production
processes from anywhere in the world
and the effective management of agricul-
tural production. Using satellite imagery
continuously, this system monitors the
process of crop development, monitoring
changes, monitoring the state of the field
and crop growth by vegetation indices,
comparing the data with plant growth in
this climatic zone [7].
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In Mexico and Russia, “Solid water” 1s
used, that is polymer granules from natu-
ral monomers, that absorb water and re-
tain moisture in the soil (1 kg absorbs
500 liters of water). The granules can be
used from 5 to 10 years, since they do
not wash out from the soil [8].

Israel is characterized by using tech-
nologies for reducing water use and in-
creasing yields. For example, digital
technology ‘“Sensilize” helps to use the
soil of the earth as efficiently as possible,
namely taking into account factors that
affect plants, such as soil quality, rainfall,
climate, availability of equipment and
other possible resources. This increases
the adaptability of crops, reduces costs
and increases yields. This technology can
be used both for growing in greenhouses
and i open ground.

The technology of ROOTS Sustaina-
ble Agricultural Technologies provides
the possibility of taking into account the
quality of soils, that with minimal water
consumption allows to increase yields. It
1s in demand in Australia, Israel, the
USA, Chile, Georgia, Sri Lanka and Chi-
na [9].

Nowadays, we can observe a trend of
the transition from farming on open
ground to closed (in greenhouses) using
energy-saving technologies with fully
automated and computer control [10].
Innovative and technological know-how
are also actively introducing in Ka-
zakhstan. A unique 35-meter under-
ground greenhouse was built in the east-
ern part of the country. Despite the diffi-
cult climatic conditions in the region and
long winters, tropical fruits such as lem-
ons, oranges, bananas, pineapples, mu-
raya, ficus, cacti, etc., are growing un-
derground at a depth of almost three me-
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ters. There are more than 80 greenhouses
with an area of 10 hectares in the Almaty
region. Tomatoes are grown on 7 hec-
tares; other 3 hectares are planted with
cucumbers. In the season more than 6.5
thousand tons of products are collected.
The technologies used here are based on
the experience of leading European coun-
tries [11].

The introduction of innovations in the
development of agriculture in Ka-
zakhstan requires significant financial
resources. Unfortunately, farmers do not
have sufficient volumes of their own in-
vestments, and attracting external inves-
tors i1s complicated by an insufficient
amount of working capital, low level of
financial stability, business activity and
competitiveness. Therefore, long-term
investment in agriculture has become
largely dependent on state funding. In-
vestments are directed to updating the
material and technical base, introducing
multi-operational agricultural machinery
and equipment, resource-saving technol-
ogies, differentiating agricultural tech-
nologies in accordance with the specifics
of agricultural zones and territories, and
using biotechnologies to protect plants
and soil.

Conclusions. The introduction of the
indicator of rational use of resources will
allow, to a certain extent, to resolve the
existing contradiction between constantly
growing needs and limited resources, to
preserve natural resources for a longer
time and to ensure maximum efficiency
of their use. This indicator should be in-
cluded in the system of estimated indica-
tors of the effectiveness of innovative
projects in agriculture. This will allow
the agricultural sector of Kazakhstan to
receive the following advantages: 1) the
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ability to preserve available resources for
future generations; 2) the preservation of
the natural product and improving the
quality of products for consumption; 3)
the creation of a promising niche for en-
vironmentally friendly and high-quality
agricultural products (rational use in-
volves the preservation of a natural prod-
uct without GMOs for the consumption);
4) rational use of available resources,
meeting the growing needs of society; 5)
access to the world markets and increas-
ing the competitiveness of the economy
of Kazakhstan.

Innovative processes in agriculture and
the rational use of resources should get
the necessary state support, which will
contribute to technical, technological,
economic, organizational renewal and
increase the efficiency and competitive-
ness of the industry. In this case, the
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