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FACTORS INFLUENCING
AGRICULTURAL INNOVATIONS

The minimum level of state support in Kazakhstan does not allow agricultural enterprises to intensively
update equipment and technologies due to a low level of profitability, even taking into account state
support. The high level of competition in agriculture forces agricultural producers to make every effort
and use every opportunity to ensure the production of competitive products. The remaining financial
resources are insufficient to ensure normal reproduction, and only state support allows agricultural
enterprises to acquire the minimum necessary assets.

The main goal of the article is to make a literature review on the innovation development in
agriculture and identify factors impacting it. The authors emphasized the current problems and proposed
innovative improvements to the current state of agriculture. The low level of education of farmers and
lack of a regional knowledge transfer system together with the production and financing problems does
not allow the development of innovative agriculture.

Methods of statistical data analysis, literature analysis, state policy review, systematic approach,
content analysis, and comparison were the methodological research tools. A systematic approach allows
identifying common system properties and qualitative characteristics of elements of an innovation
system. Content analysis compares literature studies. Statistical data analysis gives a visual picture of
innovation related information for a period. Literature and state policy analysis enrich existing knowledge
and research gaps for influencing agricultural innovations determinants.

Key factors affecting the development of innovative processes in agriculture are the level of financial
resources of organizations, the level of motivation to innovate, and the ability of organizations to create
innovations or replicate innovations that have already been created. In our opinion, the state should
organize research or project calls involving all necessary stakeholders where the implementation point
is agribusiness, as innovation requires collaboration, ideation, implementation, and value creation.
Currently, state research calls are organized separately for research not necessarily involving end users
and implementation and commercialization of innovative ideas, which are not always interesting for
agricultural producers.

Key words: innovation, agricultural sector, entrepreneurship, agricultural policy, Kazakhstan.
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AybinwapyalwbiibiK MHHOBaLMsiapbiHa acep eTeTiH ¢akTopnap

KasakcTaHaarbl MEMIIEKETTIK KONAayAblH TOMEHTi IeHreli aybl WapyaLlblbiFbl KSCiNopbiHAAPbI-
Ha MHHOBALMS/bIK ayblUILLAPYbIWbUIbIK AaMYblH, peHTabenbaiNik AeHrevi TeMeH 60FaH COH XabablK-
Tap MeH TexHoorusnapabl KapKbiHAbl XXaHapTyFa MyMKiHAIK 6epMeingi. Aybll WapyallblblFbIHAAFbI
69CEKENECTIKTIH, YXOFapbl [eHreii aybin WapyalbibiFbl 8HAIPYLWINepiH 6apnblk KyLL-XIrepiH >xymcayra
»oHe b6acekere KabinerTi eHiM eHAIpPYAi KaMTaMachi3 eTy YLiH 6apnblk MyMKiHAIKTEPAI NanaanaHyra
MaXOyp eTeni. KanFaH KapXbiblK pecypcTap KanbiNTbl ©HAIPICTI KaMTaMachi3 €Ty YLLUiH XETKIiNiKCi3
XXOHe TeK MeMNeKeTTIK KOMAay ayblilapyallblibiK KoCiMnopbiHAAPbIHA €H a3 KaXXeTTi aKTMBTepai caTbin
anyra MyMKiHAIK 6epeai.

MakanaHblH Heri3ri MakcaTbl — aybl/l lWapyallublibiFbIHAAFbI MHHOBALMASbIK AAMY AEHTEMiH XoHe
OFaH acep eTyui hakTopnapabl aHbiKTay. ABTOpap aybl/ WapyallblbIFbIHbIH Ka3ipri )xaFaaibiHa Ke-
Lepri Macenenepai xxoHe MHHOBaUMASbIK XeTingipyai 60MbiHWA YChIHbICTAp YCbiHAbLI. depMepnepain
6iniM AeHreliHiH TeMeHairi XxeHe eHAIpiC NeH KapXXbiaHAblpy MacenenepiMeH KaTtap aiMakTbIk 6iniM
6epy >yieciHiH 601Maybl MHHOBaUMSbIK Ayblfl lWapyallublibiFbiH AaMbITYFa MyMKiHAIK 6epMeigi.
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3epTTeyaiH aaicHaManblK Kypanaapbl CTaTUCTUKANbIK AepeKTepAi Tangay aaictepi, apebuetrep-
[i Tanaay, MeMnekeTTiK casicaTka LWony, Xynenik Tacin, Ma3MyHAbl Tanaay XaHe canbiCTbipy 60n4bl.
XyWienik Tacin MHHOBaUMABIK XYNe 3NeMEeHTTEPIHIH Xanmnbl Xyhenik KacueTTepi MeH cananblk Cu-
naTTamManapblH aHblKTayFa MyMKiHAIk 6epesi. Ma3myHAabl Tangay a4ebu 3epTTeynepai canbiCTbipabl.
CratucTukanblk aepekTepai Tangay 6enrini 6ip keseHaeri MHHOBaUMsANaprFa KaTbICTbl aKnapaTTblH
KepHeki beliHeciH bepepai. OaebueT aHe MeMEKETTIK cascaTTbl Tafnaay aybliwapyallbliiblik MHHOBa-
UMsINApbIHbIH AeTEPMUMHAHTTapbliHa acep eTy 6oibiHWa 3epTTeynepaeri 6ap 6ifiM MeH OMKbIIbIKTapabl
6albiTazbl. Aybln WapyalbbiFbIHAAFbI MIHHOBALMSbIK NPOLECTEPAIH AaMyblHa 9Cep eTeTiH Heri3ri
akTopnap yMbiMAapAbIH KapXXbliblK pecypcTapblHbiH AeHreli, MHHOBALMsIFa biIHTanaHAbIpy AeHrewi
XoHe yibiMaapablH 6ypbiHHAH KypbIFaH MHHOBaUMsnapabl Kypy Hemece kebeiTy kabineti. bisaiH
oWibIMbI3LLIa, MeMnieKeT Hapblk KaXeTTi Myaaeni TapanTapabl TapTa OTbIpbIM, 3epTTey HeMece xoba-
Nlay KOHKYPCTapblH YMbIMAACTHIPYbl KEPEK, MyHAA €Hri3y HyKTeci arpobu3Hec, eTKeHi MHHOBaLUs -
Nap bIHTbIMAKTACTbIKTbI, MAESHbI, EHri3yAi XXoHe KYHAbINbIKTbI KypyAbl Tanan eteai. Kasipri yakbitta
MEeMJIEKeTTIK 3epTTeyre KOHKypCTap MiHAETTI TYPAE COHFbl NaianaHyLwbinapablH KaTbiCyblIMEH EMEC,
COHbIMEH KaTap ayblilapyallbliblK eHAIpYLWiNepi YiWiH pAanbiM Kbi3blKTbl 60112 6epMeiTiH MHHOBA-
UMSINbIK MAesnapabl EHri3y XXoHe KOMMepLUMsiNaHAbIpy YLliH 66enek KOHKYpCTap yMbIMAACTbIpbITYAa.

TyWiH ce3pep: MHHOBaLWS, arpapsiblk CEKTOP, KacinKepsik, arpap/blk casicaT, KasakcTaH.
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¢a|cropb|, BNIMSIIOLYME HA CeJIbCKOXO0351CTBEHHbIE MHHOBaLUK

MUHMMasbHbLIN YPOBEHb rOCYAPCTBEHHOW MOAAEPXKKM B Ka3axcTaHe He Mo3BOJISET CEIbCKOXO-
39ACTBEHHbIM NPeanpUATUAM UHTEHCMBHO OBHOBNATbL 060PYAOBaHNE U TEXHONIOTUM B CBSI3U C HU3-
KUM YPOBHEM peHTabeNbHOCTU. BbICOKMI YPOBEHb KOHKYPEHLIMM B CEIbCKOM XO3SIMCTBE BbIHY>XAAEeT
CEeNbX03MpoV3BOANTENEN NpUNaraTb BCE YCUINA U UCTIOSIb30BaTb BCE BO3MOXHOCTU ANsi obecreyeHus
NPOU3BOACTBAa KOHKYPEHTOCMNOCO6HOM NpoayKumu. OCTaBLIMXCA (DMHAHCOBLIX PECYPCOB HEIOCTATOY-
HO Ans obecreyeHusl HopMasbHOro BOCTPOM3BOACTBA, U TONMbKO rOCYAapCTBEHHasi NOAAEPXKKa MO3BO-
NIAIET CENTbCKOX03SAUCTBEHHbBIM NPEeANpPUSATUSM NPUoBpeTaTb MUHUMANbHO HEOBXOANMbIE aKTUBbI.

OCHOBHOW LIeNb0 CTaTbU SBMSIETCS BbISIBIEHWE YPOBHS MHHOBALMOHHOMO Pa3BUTUSI B CEMIbCKOM
X0341CTBE U (hAaKTOPOB BIMSLLMX HE HEro. ABTOPbI BbiSIBUNM NPO6EMbI U NPEMIOXUAN NYTU AN UHHO-
BaLMOHHOI O Pa3BUTUSI CENIbCKOMO X0351MCTBA. HU3KMI ypoBeHb 06pa3oBaHns hepMepoB 1 OTCYTCTBUE
pEervoHanbHOM CUCTEMBI MepeaaYn 3HaHuiA BKyne ¢ npobneMaMmn npov3BoACTBa U (PUHAHCUMPOBAHUSA He
Mo3BOJIAIOT pa3BMBaTh NHHOBALIMOHHOE CEIbCKOE X035UCTBO.

MeTo[0/IOrMYECKMM MHCTPYMEHTaMMU UCCNIEIOBaHUS BblIM METOABI aHanu3a CTaTUCTUYECKUX AaH-
HbIX, aHaNN3 NUTEPATYPbl, 0630p rOCyaPCTBEHHON MOMUTUKMN, CUCTEMHBIA MOAXOA, KOHTEHT-aHanu3 u
cpaBHeHue. CUCTEMHBIV NOAXOA MO3BOJISET BbISIBUTb 06LIME CUCTEMHbIE CBOMCTBA U KaUYEeCTBEHHbIE
XaPaKTEPUCTVKN 3/IEMEHTOB WMHHOBALIMOHHOW CUCTEMbI. KOHTEHT-aHanM3 COMOCTaBSIET NIUTEPATYPHbIE
nccneaoBaHusl. AHanM3 CTaTUCTUYECKUX AaHHbIX AAET HarNsSAHY0 KapTUHY MHGOpMaLMK, CBA3aHHOW
C VHHOBALMSAMU, 32 OMNPeeNeHHbIV Nepuo. AHanu3 NUTepaTypbl U rocyIapCTBEHHON NONUTUKKN 060-
rallaeT CyLECTBYIOLIME 3HAHUS U NPO6ENbI B UCCNEN0BAHMSAX MO BIUAHUIO HA AETEPMUHAHTbI CEMbCKO-
XO3AMCTBEHHbIX MHHOBALIUN.

KntoueBbiMK hakToOpamu, BAUAIOWNMU Ha Pa3BUTME MHHOBALIMOHHBIX MPOLIECCOB B CE/TbCKOM XO-
351UCTBE, ABNSIOTCA YPOBEHb (DMHAHCOBBLIX PECYPCOB OpraHu3aLmii, YpoBeHb MOTUBALIMM K MHHOBALIMAM
M CMOCOBHOCTb OpraHM3aLUuii co3laBaTb MHHOBALMKM UNN TUPAXMPOBAaTb MHHOBALMKU, KOTOPLIE YXe
6blIM CO3AaHbl. MO HalleMy MHEHWIO, rOCYyAapCTBY CNEAYET OpraHu30BaTh MCCENOBATENbCKUE U MPO-
€KTHbIE KOHKYPCbI C NPUBIEYEHNEM BCEX HEOBXOAMMbIX 3aMHTEPECOBAHHbIX CTOPOH, FAe TOUYKOWN BHe-
JIPEHUS ABNAETCS arpobU3HEC, MOCKO/bKY MHHOBALIMM TPEBYIOT COTPYAHNYECTBA, UEWN, BHEAPEHMUS U
CO3[aHUA LIEHHOCTU. B HacTosiliee BpeMsi rocyaapCTBEHHbIE UCCNENOBATENbCKNE KOHKYPChl OpraHusy-
OTCSA OTAENBHO A5 UCCNEA0BaHNIA, U He 0693aTeNbHO TPEBYIOT y4acTusi KOHEYHbIX NMoMb30BaTenel B
HWX, @ TaKXXe OT/JENbHO OPraHM3yT KOHKYPChl ANS BHEAPEHUS U KOMMEPLIMaNU3aLmMm MHHOBALMOHHBIX
naen, KOTopble He BCeraa UHTEPECHb! CENbCKOX03MCTBEHHbBIM MPOU3BOAUTENSAM,

KntoueBble cfioBa: MHHOBALIMK, arpapHblii CEKTOP, NMPeANpPUHUMATENLCTBO, arpapHast nosuTuka,
KazaxcraH.
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Factors influencing agricultural innovations

Introduction

The minimum level of state support in
Kazakhstan does not allow agricultural enterprises
to intensively update equipment and technologies
with a low level of profitability, even taking into
account state support. The high level of competition
in agriculture forces agricultural producers to make
every effort and use every opportunity to ensure the
production of competitive products. The remaining
financial resources are insufficient to ensure
normal reproduction, and only state support allows
agricultural enterprises to acquire the minimum
necessary assets. The topic needs updating due
to current challenges and trends in agriculture
development.

Innovation is the process of developing new
ideas, methods, products, or services that bring
about significant positive change and improvement.
Innovation is often associated with creativity,
experimentation, and risk-taking.

Innovation can take many forms, such as
technological innovation, social  innovation,
and business model innovation. Technological
innovation refers to the development of new or
improved technology, products, or processes that can
solve problems or create new opportunities. Social
innovation refers to the creation of new solutions
to address social and environmental challenges.
Business model innovation refers to the creation of
new ways of doing business, such as new revenue
models or distribution channels.

Innovation can happen in any industry or field,
from agriculture and healthcare to technology
and education. The goal of innovation is to create
something new or improve upon existing solutions
in a way that has a positive impact on people’s lives.
Successful innovation often requires collaboration,
experimentation, and a willingness to take risks and
learn from failure.

Rural innovation refers to the process of creating
and implementing new ideas, products, or services
that address the unique needs and challenges faced
by rural communities. Rural areas often have distinct
economic, social, and environmental characteristics
that can require innovative solutions to address.

Rural innovation can take many forms, such
as the development of new technologies, business
models, or social programs that can improve the
quality of life for people living in rural areas. For
example, rural innovation might involve the creation
of new methods for sustainable agriculture or
forestry, the development of new healthcare services
that leverage technology to overcome geographical
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barriers, or the creation of new business models that
can help rural communities to better connect with
regional or global markets.

Innovation inrural areas can be driven by a variety
of actors, including local entrepreneurs, universities
and research institutions, government agencies, and
non-profit organizations. Rural innovation often
requires collaboration and partnerships between
these different actors, as well as a deep understanding
of the unique challenges and opportunities faced by
rural communities. Successful rural innovation can
help to create new economic opportunities, improve
the well-being of rural residents, and promote
sustainable development in rural areas.

Innovation is a very sensitive issue. Especially
if we are talking about an economy that produces
safe food. Food that should be functional for people
in the future. Currently, there are various definitions
of safe food, especially organic products. Fulfilling
this condition requires closer cooperation between
farmers and agricultural operators. Because of
this approach, the importance of the concept of
outsourcing began to acquire, which is quite alien
to farmers.

Innovation is a phenomenon inextricably
linked in the idea of change, it is a novelty, a
reform, or an idea perceived as something new. An
innovative approach has different facts, processes
and phenomena of the following nature: technical,
organizational, social, and psychological.

The hypothesis made for this study was that
financial factors are the most dominant of ones
impacting the level of agricultural innovations.

Stages of the research are the literature review
on the determinants of innovations in agriculture;
state policy review and analysis of the statistical
data to identify the current state and problems. After
that the recommendations were proposed.

Literature review

Agricultural innovations are primarily concerned
with a need for increasing production (of food,
fodder, secondary products) as well as enhancing
quality (of produce, production process, growing
conditions (Veen, Marijke van der: 2010).

Many factors can influence the development of
innovative processes in agriculture. Here are some
of the most important ones:

Technological advances: New technologies
can drive innovation in agriculture, by providing
farmers with new tools and techniques to improve
their production methods. For example, precision
agriculture technologies, such as drones and sensors,
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can help farmers to more precisely apply water and
fertilizer to crops, leading to increased yields and
reduced costs.

Government policies and funding: Government
policies and funding can play an important role in
supporting innovation in agriculture. For example,
research grants and subsidies for the development
of new technologies and practices can encourage
farmers to adopt innovative methods. In addition,
policies that promote sustainable agriculture and
conservation can encourage the development of
new practices that reduce the environmental impact
of farming.

Industry competition and market forces:
Competitive pressures and market forces can drive
innovation in agriculture, by incentivizing farmers
and agricultural companies to develop new products
and practices that can improve efficiency and
profitability.

Demographic changes: Changes in population
demographics, such as shifting consumer
preferences or changes in rural-urban migration
patterns, can drive innovation in agriculture. For
example, increasing demand for organic and locally
sourced food has driven the development of new
sustainable farming practices and supply chains.

Environmental and social concerns: Growing
concerns about the environmental impact of farming,
as well as social concerns such as labor rights and
animal welfare, can drive innovation in agriculture.
For example, the development of new organic and
regenerative farming practices can help to reduce the
use of synthetic pesticides and fertilizers, leading to
improved environmental outcomes.

Overall, a range of factors can influence the
development of innovative processes in agriculture,
and it is important for farmers, researchers,
policymakers, and other stakeholders to work
together to support the development and adoption
of innovative practices that can promote sustainable
and efficient agriculture.

Innovation in agriculture is crucial for meeting
the growing demand for food while also addressing
the challenges of climate change, water scarcity,
and land degradation. Here are some examples of
innovative technologies and practices in agriculture:

Precision agriculture: This approach involves
using sensors, drones, and other high-tech tools to
precisely monitor crops, soil, and weather conditions.
With this information, farmers can optimize their
use of water, fertilizer, and pesticides, and improve
crop yields.

Vertical farming. This is a method of growing
crops in vertically stacked layers, using artificial

lighting and controlled environments to optimize
growing conditions. Vertical farming can increase
crop yields, reduce water usage, and decrease the
amount of land needed for agriculture.

Agquaponics. This is a method of growing plants
and fish in a symbiotic system. The fish provide
nutrients for the plants, while the plants help to purify
the water for the fish. This system can produce both
crops and protein in a sustainable way.

Conservation agriculture. This is a set of
practices that aim to improve soil health, reduce
erosion, and enhance biodiversity. Conservation
agriculture involves minimizing soil disturbance,
maintaining soil cover, and rotating crops. These
practices can help to increase soil organic matter,
reduce greenhouse gas emissions, and improve
yields.

Genetically modified crops. These are plants
that have been genetically engineered to have
certain desirable traits, such as resistance to pests or
drought. While controversial, genetically modified
crops can help to increase yields and reduce the need
for pesticides and other chemicals.

Implementing innovation in agriculture requires
a multi-faceted approach, involving farmers,
researchers, policymakers, and other stakeholders.
Here are some steps that can help to promote and
implement innovation in agriculture:

Identification of challenges. It is important to
identify the specific challenges that farmers are
facing, such as water scarcity, soil degradation,
or pest infestations. Understanding the specific
challenges can help guide the development of
innovative solutions.

Foster collaboration. Innovation in agriculture

often requires collaboration between farmers,
researchers, and other stakeholders. Encouraging
collaboration and information sharing can help to
identify new solutions and accelerate their adoption.

Investing in research and development.
Investing in research and development is crucial
for developing new technologies and practices that
can improve agriculture. Governments, NGOs, and
private companies can all play a role in funding
research and development.

Providing training and education. To
successfully adopt new technologies and practices,
farmers and other stakeholders need training and
education. Providing workshops, training programs,
and other educational opportunities can help to
increase awareness and knowledge of innovations.

Providing financial incentives. Financial
incentives, such as grants, subsidies, and tax
credits, can help to encourage farmers to adopt new
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technologies and practices. These incentives can help
to offset the initial costs of adopting innovations.

Promoting policy reforms. Policy reforms can
help to remove barriers to innovation and create a
supportive environment for new technologies and
practices. This can include reforms to regulations,
subsidies, and other policies that affect agriculture.

By taking these steps, it is possible to promote
and implement innovation in agriculture, which can
help to increase food security, improve sustainability,
and support rural livelihoods.

Looking closely at factors that can affect
agriculture development, adaptation of innovative
management strategies globally there are education,
farming experience, family size, cropping area, and
access to weather forecast information, adoption
decisions over time and the increase in crop
profitability resulting from skill development, which
comes from experience in growing the crop ( Elahi,
Ehsan, et al.2022: 102255, Ghadim, Amir K. Abadi,
and David J. Pannell. 1999: 145-154).

Meijer, Seline S., et al. suggested that the number
of years of formal education, global good agriculture

practice, agricultural experience, household size,
animal assets, and womens’ employment influenced
both the innovativeness and sustainability variables.
Encouraging the participation of women in
agricultural production in rural areas, including
sustainability-related issues in addition to technical
issues in farmer training programs, and ensuring the
participation of women insuchtraining are issues that
should be considered in future They also suggested
that uptake of agricultural technologies is a complex
process influenced by both extrinsic and intrinsic
variables, and recommend that future studies aiming
to understand the adoption process of agricultural
innovations take into account both sets of variables.
A mechanistic understanding of how intrinsic and
extrinsic factors interact and drive adoption can help
in targeting technologies appropriately to ensure
sustainability (Meijer, Seline S., et al 2015: 40-54).
Additionally, the structure of an industry’s
policy system and how organizations and individuals
within the industry interact is a relevant factor
(Morriss, Stuart, et al. 2006: 26-46).

He, Weichun, Erling Li, and Zhizhen Cui
(2021) found out that agricultural technologies’
diffusion, absorption, and implementation are
three influencing factors of the green efficiency of
agricultural innovation for China agriculture.

Kenya’s case showed that plot size, off/non-farm
income, household credit, and extension contact
positively influence the decision to adopt and the
level of adoption. Technical training positively
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affects the level of adoption but negatively influences
the probability of adopting some innovation (Jerop,
Rebecca, et al. 2018: 1888-1900).

Considering components of the framework
through the parameters of legitimacy, social justice,
and sustainability enables to create a set of guiding
questions that can highlight the normative and power
dynamics of the agricultural innovation process,
and therefore important to govern the process of
agricultural innovation (Sunding, David, and David
Zilberman. 2001: 207-261).

Moreover, the process of innovation involves a
complex interaction between farmers, the research
agencies and markets (Jarrett, F. G.1985: 217-234).

World experience shows that in developed
countries, expenditures on research and development
are constantly growing, reaching in many of them
2.5-3.7% of GDP, while the state’s share in these

expenditures averages 25-34%. These countries
primarily include Israel (4.27%), Finland (4.01%),
Sweden (3.75%), Japan (3.28%) and Korea (4.23%).
Advanced farmers use automated harvesters,
drones, autonomous tractors, seeding, and weeding
to transform how they cultivate their crops
(Agriculture Innovation: 10 Tech Trends to Watch
in 2023).

According to OECD, stronger agricultural
innovation systems must be collaborative, with all
actors working in networks to produce innovations
that the sector needs and can use (Agricultural
productivity and innovation).

The minimum level of state support from the
state does not allow agricultural enterprises to
intensively update equipment and technologies with
a low level of profitability, even taking into account
state support.

In the next decade, crop researchers, farmers,
and the governments of countries  worldwide
will be focused on building innovation and new
technologies to improve global crop productivity,
support smallholder farmers, and reduce the
environmental impact of agriculture (Top 13
Innovations in Agriculture/Farming in 2023:2023).

Methodology

Methods of statistical data analysis, literature
analysis, state policy review, systematic approach,
content analysis, and comparison were the
methodological research tools. A systematic
approach allows identifying common system
properties and qualitative characteristics of elements
of an innovation system. Content analysis compares
literature studies. Statistical data analysis gives a
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visual picture of innovation related information
for a period. Literature and state policy analysis
enrich existing knowledge and research gaps for
influencing agricultural innovations determinants.

Results and discussion

As a result of the study, it was found that the
key factors affecting the development of innovative
processes in agriculture are the level of financial
resources of organizations, the level of motivation
to innovate, and the ability of organizations to
create innovations or replicate innovations that have
already been created. It has been established that
the predominant part of the formed innovations in
agriculture is replicative, based on the borrowing
of someone else’s experience and knowledge. As
recommendations, the expediency of regulating the
ratio of basic prices for agricultural products and
marginal prices for goods and services of related
sectors of the agro-industrial complex has been
substantiated.

Kazakhstan has a number of programs to
support agriculture, but their effectiveness is not
high, and therefore there is a need for significant
funding for broadband in rural areas and the
importance of strengthening broadband programs.
However, the relationship between advances in
knowledge, resource use, and human well-being is
still complex.

Government extension services are struggling
and offer little new knowledge to farmers. Too
little linkage between research and extension, or
between these services and the private sector. In
terms of education, agriculture has the highest
share of employed with just a high school degree.
At the same time, the requirements for vacancies in
agriculture on the electronic labor exchange reflect
the demand for unskilled labor. For example, for
more than half of the vacancies, it is enough to
have a general secondary education — 51.4% while
higher education is required only for 4.1% of the
posted vacancies (M. Tolebayeva. Agriculture in
Kazakhstan. Part 2)

The problems related to education level
of employed in agriculture were highlighted
in the state policy document, the Concept of
development of the agro-industrial complex of
the Republic of Kazakhstan for 2021 — 2030 as
the underdevelopment of the service infrastructure
of agricultural science, including the lack of local
outreach centers, transfer and commercialization
of agricultural technologies; underfunding of
knowledge dissemination, commercialization

and transfer of agricultural technologies; weak
interaction with the leading scientific centers of the
developed countries of the world. To overcome them
development of knowledge dissemination centers
in the agro-industrial complex through a state task
expansion of the network of existing centers for
the dissemination of knowledge on the basis of
universities, research institutes, experimental farms,
colleges and agricultural formations, as well as the
practice of conducting training seminars by foreign
consultants on the development of the agro-industrial
complex were planned for 2021-2030 (Concept of
development of the agro—industrial complex of the
Republic of Kazakhstan for 2021 — 2030).

It was a lost and found track of dissemination
and outreach programs for agricultural producers
after the USSR period. However, to be creating
innovations it is not enough. In our opinion, the state
should organize research or project calls involving
all necessary stakeholders where the implementation
point is agribusiness, as innovation requires
collaboration, idea creation, implementation and
value creation.

Increasing farm productivity can increase
agricultural incomes, make more food available to
consumers at lower prices, and in some cases relieve
pressure on the environment. But sometimes the
consequences are negative and require compromises.
For example, policies to improve the environmental
sustainability of agriculture can increase costs for
farmers and lead to higher prices for consumers.
However, increasing productivity per unit of land is
the main driver of agricultural growth. All measures
to improve productivity should be used, including:
increasing yields, diversifying towards higher
value crops, and developing value chains to reduce
marketing costs.

In addition, most agricultural producers have
very modest incomes. Business organizations
lack motivation to research. Thus, the policy of
regulating the level of income in the sectors of the
agro-industrial complex can bring two-way benefits
to society. On the one hand, a small increase in the
level of income of most agricultural producers can
intensify their activities to modernize production
and develop innovation processes, since they will
be better provided with resources, and government
spending on supporting farmers can be reduced. On
the other hand, it is possible to reduce the income
level of the allied monopolists.

In agriculture, the combination of  high
levels of competition and low incomes due to the
monopolistic practices of related enterprises limits
the ability to modernize outdated technologies and
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intensify innovation, and forces the state to maintain
high budgetary expenditures to support farmers. The
state can, by its actions, increase competition among
agricultural companies associated with agricultural

producers. As a result, this will strengthen the
process of modernization of outdated technologies
and the development of innovations in all sectors of
the agro-industrial complex.

Table 1 — Number of innovative agricultural organizations for 2017-2021

Number of entities, units

2017 2018 2019 2020 2021
The Republic of Kazakhstan 386 384 386 396 438
Akmola 11 11 13 12 10
Aktobe 16 16 15 15 15
Almaty 11 9 9 9 10
Atyrau 10 10 10 10 10
West Kazakhstan 8 10 12 10
Zhambyl 11 9 10 9
Karaganda 29 28 30 29 38
Kostanay 14 12 12 13 15
Kyzylorda 10
Mangystau 6
Pavlodar 11 14 12 10
North Kazakhstan 5
Turkestan
East Kazakhstan 34 35 31 30 37
Nur-Sultan (Astana) 62 60 56 76 90
Almaty city 131 135 138 135 139
Shymkent 13 11 14 12 13
Note: Calculated by the authors according to the official data of the Taldau information and analytical system of the Bureau of
National Statistics

Most agricultural companies located in the big
cities, former and current capital metropolises and
developed agricultural middle size municipalities
like Karaganda and Kostanay.

The indicators of innovative activity of en-
terprises in Kazakhstan are in the dynamics of
decline, this is due not only to the COVID-19
pandemic, but also, in general, to low-effective
state programs to support innovative projects of
businesspersons. In 2021 10% of innovative com-
panies out of all types of industries operated in the
agricultural sector.

The state spends significant funds to support the
income of agricultural producers and stimulate in-
novation, including in the sectors of the economy
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related to agriculture. However, in Kazakhstan,
spending on innovation is 0.1% of GDP with a
sustainable decline from 0.28 % in 2005 and not
changing significantly (0.14-0.13%) for 2016-2021.
While expenditures of the leader in innovation, Ger-
many on R&D are 2.9% of GDP, Singapore — 2.2%,
Russia — 1.1%.

The indicator is not stable for a given period,
with the highest number of 2.43% in 2020 and the
lowest of 0.49% in 2009.

Most innovations were produced in the
processing industry; only nearly 3% of them
belonged to agriculture in 2021. Prominent part of
the created innovations were process innovation
rather than product.
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Picture 1 — Share of innovative produce in GDP, %
Note: Calculated by the authors according to the official data
of the Taldau information and analytical system of the Bureau of National Statistics
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Picture 2 — Share of innovation expenditures by ownership, %
Note: calculated by the authors according to the official data
of the Taldau information and analytical system of the Bureau of National Statistics

The dominant share of innovations expenditures
was represented by the government, whereas only
just over 3% was spent by the private sector.

Conclusion

The dominant share of innovations expenditures
in Kazakhstan was represented by the government,
and most innovations were produced in the
processing industry, only a small part of them

belonged to agriculture. Lack of developed
innovative environment, infrastructure, investments
are the barriers to balanced innovations diffusion.

The indicators of innovative activity of enterprises
in Kazakhstan are in the dynamics of decline, this is
due not only to the COVID-19 pandemic, but also,
in general, to low-effective state programs to support
innovative projects for development.

Key factors affecting the development of
innovative processes in agriculture are the level of
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financial resources of organizations, the level of
motivationtoinnovate, andtheabilityoforganizations
to create innovations or replicate innovations that
have already been created. It has been established
that the predominant part of the formed innovations
in agriculture is replicative, based on the borrowing
of someone else’s experience and knowledge. The
low level of education of farmers and lack of a
regional knowledge transfer system together with
the production and financing problems does not
allow the development of innovative agriculture.
As recommendations, the expediency of
regulating the ratio of basic prices for agricultural
products and marginal prices for goods and services
of related sectors of the agro-industrial complex
has been substantiated. As fostering agricultural
innovations is the complex process it needs a milt
facet approach involving all stakeholders, their
knowledge, and strong management system and

governance on state and business level, education
and outreach for farmers on best innovative
technologies.
There is too weak a linkage between research
and extension, and between these services and
the private sector. In our opinion, the state
should organize research or commercial projects
involving all necessary stakeholders where the
implementation point is agribusiness products, as
innovation requires collaboration, idea creation,
implementation and value creation. Currently state
research calls are organized separately for research
not necessarily involving end users, implementation,
and commercialization of innovative ideas which
are not always interesting for agricultural producers.
As international experience suggested, the R
& D expenditures level should be high enough of
at least 3% of GDP in order to be innovative and
produce agricultural and other innovations.
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