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Agricultural Innovations for Sustainable Development:

Analysis of Situation in

Kazakhstan and Ways for Improvement

Khalima N. Sansyzbayeva*, Aknur Zhidebekkyzy**

Abstract

This paper aims to analyze the current situation of agriculture in
Kazakhstan focusing on innovations, identify key problems and chal-
lenges, and propose ways for improvement. The researchers reviewed
the relevant literature and collected relevant data from secondary
sources. The study's methodological basis included Kazakhstan’s legis-
lative and regulatory Acts, program for the development of agri-
culture, and data about innovations in the agriculture sphere. Reports
and statistical reviews were examined in order to determine the ten-
dency of development of agriculture in Kazakhstan. Evaluation of the
current level of technological development in crop production and an-
imal husbandry shows that agricultural innovations in Kazakhstan are
not developed enough. Government and public authorities are well
aware of the need for innovative agricultural development, and take
the necessary programs and measures. Despite this, researchers have
identified problems in this sphere and proposed their solutions. The
transition to sustainable economic growth in the agricultural sector of
the country is impossible without promoting the use of science and
technology, the introduction of high technology, activation of all eco-
nomic entities of scientific and technical sphere of agriculture. The
main priority of science, technology and innovation policy in the ag-
ricultural sector should be state support for basic and applied science
with a focus on the implementation of scientific development in
agriculture.

Keywords: Agricultural Innovations, Agriculture of Kazakhstan,
Sustainable Development.

1. Introduction

Agricultural development depends to a great extent on how suc-
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cessfully knowledge is generated and applied, and indeed knowledge
intensiveness has featured prominently in most strategies to promote
agricultural development. Yet the changing context for agricultural de-
velopment has highlighted a strong need to understand and adopt in-
novation systems thinking.

Agricultural science, technology, and innovation are vital to pro-
moting rural development and poverty reduction. To this end, many
studies on agricultural research, extension, and education have high-
lighted the importance of public investment and policies in these
areas. However, as agricultural innovation becomes increasingly
viewed as a complex process that defies simple solutions, it has be-
come more and more difficult to identify the types of investment and
policy interventions needed to make developing-country agriculture
more responsive, dynamic, and competitive.

2. Literature Review

Technological change has been a major factor shaping agriculture
in the last 100 years [1, 2]. Internationally, tremendous changes in
production patterns have occurred. While world population more than
doubled between 1950 and 1998 (from 2.6 to 5.9 billion), grain pro-
duction per person has increased by about 12 percent, and harvested
acreage per person has declined by half[3]. These figures suggest that
productivity has increased and agricultural production methods have
changed significantly.

The classification of innovations according to form is useful for
considering policy questions and understanding the forces behind the
generation and adoption of innovations. Categories in this classi-
fication include mechanical innovations (tractors and combines), bio-
logical innovations (new seed varieties), chemical innovations(fertilizers
and pesticides), agronomic innovations (new management practices),
biotechnological innovations, and informational innovations that rely
mainly on computer technologies [4].

Although many of agricultural strategies have been successful, they
may no longer be sufficient in many countries, where agriculture is
increasingly subject to rapid and unpredictable change. Amid such
change, it is perhaps inevitable that ideas about innovation and its
sources should also change. The perceptions of what constitutes
"research capacity"and how innovation occurs are being transformed,
along with approaches for investing in the capacity to innovate. It is
now clear that investing in the creation of stronger research systems
the primary focus of agricultural research investment in the 1980s and
1990s may increase the supply of new knowledge and technology,
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but it may not improve the wider capacity for innovation throughout
the agricultural sector [5]. More recently, attention has focused on the
demand for research and technology and on the development of in-
novation systems. An "innovation system" is a network of organ-
izations, enterprises, and individuals focused on bringing new prod-
ucts, new processes, and new forms of organization into economic
use, together with the institutions and policies that affect the system’s
behavior and performance [6].

AIS thus represents a network of organizations, enterprises and in-
dividuals that focused on"bringing new products, new processes and
new forms of organization into economic use, together with the in-
stitutions and policies that affect their behavior and performance" [6].
Ultimately, it is the policy environment and active government strat-
egies to foster and award innovation in agriculture that stimulates or
hinders CD for agricultural innovation within the AIS. In short, agri-
cultural innovation, which includes the successful development of new
or traditional practices, their tailoring to the local needs of farmers,
farm cooperatives and agri-business, and their adoption and up-scaling,
requires adequate capacities on all levels of decision making.
However, low-income countries often lack the resources and capacities
to fully develop their innovation systems [7].

Since the performance of an agricultural innovation system influen-
ces the overall performance of the agricultural sector, measuring sec-
toral performance is vital to assessing an innovation system. Classical
indicators of agricultural sector performance include measures such as
agricultural sector growth rates and total factor productivity. The
growth rate of the agricultural sector is an important indicator of the
sector’s potential to contribute to poverty reduction if distributional
aspects are taken into account. Increases in agricultural productivity
are a major driver of agricultural growth and are an important meas-
ure of the sector’s competitiveness [8].

The main findings of the study of the World Bank, as one re-
viewer pointed out, were not so much important because they were
all new, but because they brought together these findings in one
place and gave them prominence in the form of a World Bank study.
The findings included:

- Innovation is rarely triggered by agricultural research and, in-
stead, is most often a response of entrepreneurs to new and changing
market opportunities.

- Promising sectors begin to fail because with ever-changing mar-
ket demands, patterns of interaction between entrepreneurs, farmers
and other sources of technology and information are insufficient to
support a knowledge-intensive process of innovation on a continuous
basis.

- Lack of interaction weakens innovation capacity and is a re-
flection of deep-rooted habits and practices in both public and private
sector organizations. The market is not sufficient to promote inter-
action; the public sector has a central role to play.

- Social and environmental sustainability are integral to economic
success and need to be reflected in patterns of participation and inter-
action that are considered when strengthening innovation capacity.

- Mechanisms at the sector level that are critical for coordinating
the interaction needed for innovation are either overlooked or missing

%1

3. Context of Kazakhstan

3.1. Analysis of Current Situation in Agriculture Innovations
of Kazakhstan

Agriculture is one of the key sectors of the Kazakh
economy.Kazakhstan is the 9th largest country by land mass.

More than 74 percent of the country’s territory is suitable for agri-
cultural production, representing 5.5 percent of GDP and employing
over 20 percent of the labor force, with 43 percent of the population
living in rural areas.

The rich soil and climate provide ideal conditions for growing
wheat, barley, rice, corn, millet and buckwheat. In 2012, the total
crop area reached 21.3 million ha. Cormn and beans will be sown on
16.5 million ha while oilseed will occupy 1.7 million ha.

Food production increased by 2.9% at the end of 2014 and for
the first time was more than 1 trillion tenge. Imports amounted to
2.9 bln. US dollars, export were 1.1 billion US Dollars [10].

To implement the program financing in the framework of the
budget program 212 "Research and activities in the field of agri-
culture and nature" in 2014 achieved the following results: the state
variety trials transferred 110 varieties and hybrids of agricultural
crops, 51 recommendations on technology were developed. 166 se-
curity documents for intellectual property were obtained, including re-
ceived 10 patents for inventions; 83 innovative patents for invention
(for processing - 23, in water management and soil fertility - 4, ani-
mal production and health - 39, agricultural mechanization in forestry
-17); 72 patents for selection achievements (69 - in horticulture, in
animal husbandry 3) [11].

The Government provides subsidized loans to agricultural enter-
prises, subsidies for machinery upgrades and construction, state-fund-
ing of organizations developing veterinary and phytosanitary sectors,
the provision of subsidies for industrial energy costs. It also waved
import duties on farm equipment, raw materials and spare parts, and
exemption from corporate income and property taxes. The volume of
investments in Kazakhstan’s agricultural sector exceeded 166 billion
KZT in 2014, which is 17 percent more than in 2013.The aggregate
profitability index of large and medium-sized companies operating in
Kazakhstan’s agricultural sector stood at 17.7 percent, while this in-
dex was equal to 4.5 percent in the same period of 2013.

The Government of Kazakhstan approved a new sectoral program
of agro-industrial complex development for 2013-2020 "Agribusiness —
2020" in February 2013. The Agribusiness-2020 Program aims at de-
veloping four dimensions: financial recovery, increase of afford ability
of products, works and services for the agro-industrial sector entities,
development of the state system of agricultural producers support, im-
provement of efficiency of the state management system of the
agro-industrial complex [12].

The current state of Kazakhstan's agro-industrial complex is charac-
terized by fairly low investment activity, accompanied by increasing
selectivity investment. Since investments involve action, the results of
which will occur over a long period of time, the development and
socio-economic situation, both the subject of investment, and its envi-
ronment largely depends on proper impact assessment of the project.
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3.2. Evaluation of the Current Level of Innovation and
Technological Development of Agriculture in Kazakhstan

Currently, there is a need to move agricultural production harmo-
nious combination of development, both crop and livestock pro-
duction, which will in any economic environment cost-effectively de-
velop agribusiness.

The current situation in the livestock industry has a whole set of
problems: first, the overall decline in number of changes in the struc-
ture and management. If earlier there were 70 percent of livestock in
agricultural formations, it is now 82 per cent is in private farms; sec-
ond, the low proportion of breeding stock in the total herd and split-
ting its genetic potential; Third, a major deterrent for sustainable de-
velopment of animal husbandry industry is the virtual absence of for-
age production. A huge layer of problems lies in ensuring veterinary

welfare.

Crop production in Kazakhstan is seriously behind on most of the
major technological trends; there is the largest gap in the use of fer-
tilizers and plant protection products, the use of irrigation systems
(See Table 1).

The main reasons for the low labor productivity in agriculture are:

- the usage of outdated technology;

- the usage of outdated and inefficient forms of economic activity;

- high level of imports of finished agricultural products;

- low depth of processing in agriculture;

- High level of exports of low value-added.

Modemn technologies are not used and the highest backlog ob-
served in the use of systems for cattle and application of feed addi-
tives in animal husbandry in Kazakhstan (See Table 2).

<Table 1> Evaluation of the current level of technological development in crop production [13]

Factors The current technological level

Comments The potential of output growth

Seed Production O

Not adapted varieties native seeds are imported
- low quality, a high proportion of self-sown

+ 80-120% - productivity growth

Chemical plant protection

Used in insufficient quantities (cost 1.2
thousand. tenge per hectare , in developed
countries - 3.7 thousand. tenge per hectare)

Biological plant protection

Currently not in use. Consumption of biological
crop protection should be at least 5% of the
total consumption of NWR

+ 20-50% - increase collection by
maintaining crop

chemical fertilizers

Consumption of fertilizers is 10 times below the
level of the Western countries, especially
phosphate fertilizers

Biological fertilizers

Used in insufficient quantities. In Europe the
consumption per hectare is over 10-20 times

+ 30-60% - an increase of productivity and
improvement of product quality
More efficient use of phosphate fertilizer 2-3
times at the expense of biofertilizers

Drop irrigation

Systems of a drop and sprinkler irrigation are
not used (can be used on 30% of acreage)

+ 20-40% by reducing the effects of
drought
Rising yields several times under drip
irrigation for individual crops

o O O G| O] G

+20-30% by reducing the losses during

Combines Large grain farms use imported equipment assembly and reduce the proportion of the
crushed grains
. . . +30-70% - productivity growth
tach P : .
ttached equipment not adapted equipment is used Reducing fuel costs by 50-70%

O— Using outdated technology

O— Nearly half of manufacturers use modern technology

@— About a quarter of manufacturers use modern technology
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<Table 2> Evaluation of the current level of technological development in animal husbandry [13]

Factors The current technological level

Comments The potential of output growth

Breeding cattle @

It is necessary to increase the share of breeding
herd with 2-5% to 15% (the level of developed
countries); necessary to create specialized
breeding farms

+ 20-50% at the expense of the best
indicators of productivity of livestock

A large proportion of animal products produced

. . +10-30% due to the lower incidence and the
Maintenance of cattle O in small holders and small farms that do not L . .
best indicators of weight gain
use technology cattle
N o In case of victory over FMD, export

. Low-quality imported funds are used within the .. v . » OXP

Vaccines and test systems opportunities + 10-30% will be opened due
state program

to the reduction of diseases

Combined feed @

Harvested pastures are used; lagging
consumption of high-quality feed at times

+20-40% at the expense of the best
indicators of productivity of livestock
(weight gain and an increase in milk yield)

feed additives Q

Feed additives are not used

Helps to reduce feed costs
At 10-20% increased productivity of
livestock

Q— Using outdated technology
@— About a quarter of manufacturers use modern technology

O— Nearly half of manufacturers use modern technology

4. Research Findings and Results

We analyzed the promotion of agro-business through the in-
troduction of commercial and industrial use of advanced technology
and know-how.

34

i}

25

2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020

—4—  Humberof inventions
implem entedinto production| 0 1} 17 20 22 24 26 28
it the agrcultural sector

—— Thenumber of innovative
projectsim plem entedin the 2 12 15 18 21 24 27 30
agricultural sector

<Figure 1> Indicators for the implementation of the results of agricultural
science in Kazakhstan [12, 14]

"Kaz Agro Innovation" with government support took measures for
the development of innovation in the production system. The Center
of the transfer and commercialization of agricultural technologies
(CTCAT), which aims to support and development of new agricultural
technologies, including through the creation of new companies based
on high technologies with the participation of public resources. Also,
the system of "Kaz Agro Innovation" in order to provide highly in-
formation-analytical and advisory services in agriculture in 2009 estab-
lished Analytical Centre for Economic Policy in the agricultural
sector. CTCAT Activities aimed at supporting and developing new

agricultural technologies, including through the creation of new com-
panies based on high technologies with the participation of public re-
sources (start-up and spin-offs). We see that there are key indicators
for the development of innovations in agriculture (See Figure 1).

Based on the analysis of the current state of the industry of agri-
cultural science in Kazakhstan the following issues has identified that
hinder the development of innovations in agriculture:

insufficient funding

lack of motivation to improve the performance of scientists

difficulties in implementing scientific research

the lack of development of the dissemination of knowledge
outdated scientific and technical infrastructure
the aging of the scientific staff

undeveloped level of transfer of advanced foreign technologies

lack of available financing in the early stages of innovation

undeveloped demand for innovation, etc.

To solve the problems mentioned above, and for adequate provi-
sion of innovative and technological development of the agro-in-
dustrial sphere of Kazakhstan, we propose the following steps and
measures:

- Improvement of the state of science policy;

- Development trends of innovation in agribusiness and agricultural
science;

- The introduction of market mechanisms to activate innovation in
the agricultural sector;

- Development of innovative infrastructure of AIC;

- Development of cluster initiatives in the innovation system of
agribusiness.

- Introduction of modern methods and acceleration of research by
updating the infrastructure of agricultural science;

- Creation of a system implementation in production of scientific

research;
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- Integration into the international scientific environment by con-
ducting joint research and development, the establishment of joint
funds, membership in international scientific organizations;

- Implementation of measures to attract top foreign scientists in
agricultural research

- Establishment of a system of labor remuneration of researchers
and attract young professionals in agricultural sciences;

- The development of public-private partnership through the im-
plementation of innovative projects;

- To ensure the transfer of foreign technologies;

- The development of institutions to support innovation in
agriculture.

5. Conclusion

The use of emerging technology and indigenous knowledge to pro-
mote sustainable agriculture will require adjustments in existing
institutions. New approaches will need to be adopted to promote
close interactions between government, business, farmers, academia
and civil society.

The aim of this paper is to identify novel agricultural innovation
systems of relevance to Kazakhstan. It examines the current situation
of agricultural innovation and state economic policies in the country.
Positioning sustainable agriculture as aknowledge-intensive sector will
require fundamental reforms in existing learning institutions, especially
universities and research institutes. Most specifically, key functions
such as research, teaching, extension and commercialization need to

be much more closely integrated.
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