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ANALYSIS OF THE CURRENT STATE OF SCIENCE IN KAZAKHSTAN
AND ITS IMPACT ON THE NATIONAL ECONOMY

Abstract. Science is considered worldwide as a driving force for the development
ofthe economy and society as a whole. Inrecent years, the Government of Kazakhstan
has been giving particular importance to the issues of development of domestic
science in order to increase its contribution to solving economic problems. This
research aims to analyze the current situation in the field of science in Kazakhstan
and the impact of its development on the national economy. Also this research will
attempt to prepare recommendations to improve the present state of the domestic
science. The following general methods were used in the research: generalization,
concretization, comparison, analysis, systematization.

The results of this study showed that in Kazakhstan there is a number of problems
in the field of science that have not been solved for several decades. It should be
noted that they are related not only with a low level of financing, but also with the
lack of an effective national innovation system, in which there is a close interaction
between all its elements.

The development of domestic science in Kazakhstan is considered as one of
the priorities of strengthening the national economy. Despite the ongoing reforms
and measures taken by the Government, there is no close interaction between the
scientific sphere and the branches of the country’s economy, and the developments
of scientific activity are not used to solve economic problems, and as a result, science
does not make a significant contribution to the economic growth and competitiveness
of the country.

Key words: science, technology and innovation (STI); research and development
(R&D); national innovation system (NIS); financing of science; economic growth;
competitiveness of the national economy.
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KA3AKCTAHJAFBI FBIIBIMHBIH KA3IPTT )KAFJABIH )KOHE
OHBIH YJITTHIK DKOHOMUKAFA OCEPIH TAJIJAY

AnHoTamus. FruibiM OyKia oJemMie SJKOHOMUKA MEH KaJIllbl KOFaM JaMybIHBIH
KO3FayIllbl KYII peTiHae KapacTbipbuiafasl. CoHrbl xbuUIAapbl Kazakcran YkiMeTi
OTaHbIK FBUIBIMJIBI JaMBITY MOCceJeiepiHe alphiKiia MoH Oepin keneai. OHaarbl
MaKcaT — 3KOHOMHUKAJIBIK TIpo0ieMaap/bl IIENIyIeri OTaH/bIK FhIIBIMHBIH YJIECIH
yiraiity. by 3eprrey Kazakcranaarsl FBIIBIM CajlachIHBIH Ka3ipri )KaFIaibIH jKOHE
OHBIH JIaMybIHBIH YJITTHIK SKOHOMHKAFa 9CepiH Tajnjaayra Oarbirranrad. CoHmai-ax,
OyJ1 3epTTey/e OTaH/IbIK FHUIBIMHBIH JJAMYbIHIAFbl aFbIMIAFbl JKaFIali bl )KaKCcapTy
OOMBIHIIIA YCBIHBICTAP d3IpJeyre OpEeKeT jKacamajbl. 3epPTTEyle KeJeCi KaJllbl
FBUIBIMU SJIICTEP KOJIIAaHBUIIbL: KAJIIbLIAY, HAKTBLIAY, CAIBICTBIPY, TAJIIAY, )KYHeey.

Ocwl 3eprrey HoTwkenepi Kaszakcranma OipHerie OHXBULIABIKTAP OOWBI
HIenIiIMe Kejle KaTKaH FhUIBIM callachlHaa Oipkarap mpoOnemarnap Oap eKeHiH
kepcerTi. OJap FhUIBIM CallaChlH KapKbUIAH IBIPY/IBIH TOMEH JICHICHIMEH FaHa eMec,
COHBIMEH Oipre, OapibIK 3JIEMEHTTEPI apachiH/a ©3apa ThIFbI3 OalIaHbIC OpHAFaH
TUIMJ1 YITTHIK MHHOBAIMSUIBIK )KYHEHIH OoJiMaybIMEH Jie OailJlaHbICThI €KECHIH aTarl
ety MaHbIbl. Kazakcranma OTaHIBIK FHUIBIMIBI TAMBITY YJITTBIK SKOHOMHKAHBI
HBIFAUTYIBIH 0aChIM/IBIKTAPBIHBIH Oipi peTiHAe allKpIHIanFaH. Anaiaa, )ypri3uin
arkaH pedopmanap MeH YKIMET TapanblHaH KaObUIJAHBIN KAaTKaH Iapajapra
KapamacTaH, eJJIerl FhUIBIM cajlachl MEH 3KOHOMHKA cajajapbl apachiHIa e3apa
TBIFbI3 OaiJIaHBIC OpPHATHUIMAFaH, aJl OTAH/IBIK FEUTBIMHU d3ipJieMeep SKOHOMHKAIAFbl
©3eKTI mpobOjeManapipl IMICIHIyAe KOJJAAHBUIMANIBI, OCBIHBIH HOTHXKECIHIC
SKOHOMHUKAJIBIK 6CY MEH MEMJICKETTIH 0acekere KaOieTTiiriH apTThipyna OTaH IbIK
FBUIBIM alTapibIKTAN yJIec Koca aaMaya.

Tyiiin ce3nep: FeUTBIM, TEXHOMOTHsIIAD XKoHe nHHOBanusuap (FTH); seprreynep
MeH d3ipiieMenep; YITTHIK HHHOBAIUSUIBIK sKyiie (¥ MK); FhIIbIMIbI KapKbIIaHIbIPY;
SKOHOMHUKAJIBIK 6CY; YITTHIK SKOHOMHUKAHBIH 09ceKere KaOiaeTTiIiri.
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AHAJIM3 COBPEMEHHOI'O COCTOSAHUS HAYKHN B KASAXCTAHE 1
EE BJIMSIHUE HA HALTUOHAJIBHY 1O DKOHOMUKY

AnHoTanmus. Hayka BO BceM Mupe paccMaTrpuBaeTcs Kak ABWXKYIIAs CHJIA
pa3BUTHS 3KOHOMHKHM M oOImiecTBa B 1enoM. B mocnennue ronasl IIpaBurenncTBo
Kazaxcrana npumaer ocoboe 3Ha4eHHE BOMPOCAM Pa3BUTHsI OTEYECTBEHHON HAyKH
C IIeNIbI0 YBENWYEHMs €€ BKJIaJla B PEeLIeHHe SKOHOMHYECKHX mpolieM. JlanHoe
HCCIIeIOBaHUE HAIIPaBJICHO HA aHAJIN3 COBPEMEHHOTO COCTOSIHUSI c(epbl HAYKH B
Kaszaxcrane u BIUsHUS €€ Pa3BUTHsI HA HALIMOHAJIbHY SKOHOMHUKY. Takke B 3TOM
HCCIIeIOBaHUM OylleT TPEeNNpUHSITAa TONBITKA ITOATOTOBHTh PEKOMEHIAIMH 10
YIIy4LIEHUIO TEKYILEH CUTYallui B pa3BUTHH OT€UECTBEHHOU Hayku. B nccnenoBannn
MPUMEHSUTUCH Clieylue OOlIeHayuyHble METONbI: 0000IIeHHe, KOHKpETH3alusl,
CpaBHEHUE, AHAJIN3, CUCTEMAaTU3aLHs.

Pesynbrarel 3100 HCCaenoBaHus MoKa3aiu, 4To B KasaxcraHe cyliecTByeT psij
npodieM B cdepe HayKH, KOTOphIe HE PEIIAOTCS YKE HECKOJBKO JIECSTHIICTHH.
CrenyeT OTMETUTb, YTO OHH CBSI3aHBI HE TOIBKO C HU3KUM YPOBHEM (PMHAHCHPOBAHMS,
HO ¥ OTCyTCcTBUEM 3((EKTUBHONW HAIMOHAILHOW WHHOBAIIMOHHONW CHCTEMBI, B
KOTOPOH CYIIECTBYET TECHOE B3aUMOJECHCTBUE MEXKY BCEMU €€ JIEMEHTaAMU.

PasBurne oreuectBeHHoll Hayku B KaszaxcraHe paccMaTpHUBAeTCsl Kak OJIUH M3
MIPUOPUTETOB YKPEIUIEHHsI HALIMOHAIBHON 3KOHOMMKHU. HecMoTpst Ha MpoBOAUMBIE
pedopMbl M Mepbl, NpuHUMaeMble [IpaBUTENBCTBOM, OTCYTCTBYET TECHOE
B3aMMOJICHCTBHE MEXy Hay4dHOH c]epoil U OTpaciasiMM HKOHOMUKH CTpPaHBI, a
pa3paboTKH HayYHOH AeATEIHHOCTH HE IPUMEHSAIOTCA [T PeIIeHUS SJKOHOMHUYECKHIX
po0JieM, U B pe3ysibTare HayKa He BHOCUT CYIIIECTBEHHOTO BKJIa/1a B )KOHOMUYECKUH
POCT M KOHKYPEHTOCIIOCOOHOCTh CTPAHBI.

KuaroueBsbie cioBa: cdepa Hayku, TexHonoruid m muHHoBauumii (HTH); uccrne-
JOBaHMA ¥ pa3paboTKy; HalMoHaIbHast ”HHOBannonHas cucrema (HUC); ¢punancu-
pOBaHKME HAyKH; YKOHOMHUYECKHH POCT; KOHKYPEHTOCIIOCOOHOCTh HAIIMOHAJIHHOM
SKOHOMUKH.

Introduction. The modern world presents new challenges and countries of the
world have to find new ways of development. Companies, industries and countries
operate in a continually changing environment and new risks, uncertainties and
other factors emerge continually. The Global Risks Report, published by the World
Economic Forum (WEF), every year examines risks across five categories: economic,
environmental, geopolitical, societal, and technological. In the Report a global risk is
defined as the possibility of the occurrence of a condition or an event that, if it occurs,
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could lead to significant negative impact for several countries or industries. It is
worth to note, that COVID-19 and its economic and societal consequences continue
to pose a critical threat to the world. The Global Risks Report 2022 states that by
2024 the global economy is projected to be 2.3% smaller that it would have been
without the pandemic. Commodity prices could remain volatile because of growing
tensions between Europe and Russia, China’s energy shortage and continued supply
chain disruptions. These pandemic-related disruptions in supply chains combined
with resurgent consumer demand, as well as higher commodity prices have led to
acceleration of inflation. This in turn can increase risks from central bank interest
rate rises (WEF, 2022).

In Kazakhstan, alike in other economies of the world, higher prices and more
expensive debt have impact on individuals as well as small and medium enterprises,
suffering from weakening consumption. Additionally, geopolitical tensions are
currently identified as a critical medium- and long-term threat to the world. Moreover,
the recent January events in the country encourage Kazakhstan to prioritize effective
measures to restore economic growth. At this turbulent time for the global economy,
as well as for the national economy, internal and external challenges serve as a call
for Kazakhstan to rethink and redesign its economic system towards being more
innovative and more competitive.

The 2020 special edition of another report published by the WEF — the Global
Competitiveness Report is dedicated to the measures taken by different countries on
the road to recovery from the impact of the pandemic on their economy. According
to this report, the key features of competitiveness that enhanced countries’ responses
to the pandemic are:

1. Economic digitalization and digital skills. Countries that could continue
running significant segments of their economy remotely were better placed to go
through the pandemic than those who could not.

2. Safety nets and financial soundness. Countries that could support companies
with either direct subsidies or credit could prevent excessive bankruptcies and job
losses.

3. Governance and planning. Countries that could better plan and coordinate
health measures with fiscal and social policies have been relatively more successful
in mitigating the effects of the crisis.

4. Health system and research capacity. Countries with greater biotechnology
capacity and established national and international collaborations between
universities and companies have been able to develop solutions to the current crisis,
and are better placed to cope with future pandemics.

Taking into account the fact that the Global Competitiveness Index (GCI) of the
WEF demonstrates the degree of efficiency in the use available resources by the
country, in the case of Kazakhstan, it is possible to explain that it was relatively
less prepared, and consequently, demonstrated relatively unsuccessful performance
than other advanced economies. Among above-presented features the first and fourth
indicators are closely related to the scientific and technological development of the
country.
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Unfortunately, Kazakhstan is among the countries that lag behind the developed
countries of the world in terms of innovative development and overall competitiveness.
Over the recent 30 years of independence, undoubtedly, a number of programs and
laws in the field of science have been adopted, but domestic science has not yet
demonstrated an impressive contribution to the development of the national economy.
President of the Republic of Kazakhstan Kassym-Zhomart Tokayev in his state of
the Nation Address dated 01.09.2021 noted that the most important priority is the
development of science, and an urgent task is not just kept up with new trends, but to
be one step ahead and generate trends. In the Nation Address by the President dated
01.09.2020 it was highlighted that the country needs a separate program document
on the scientific and technological development, and moreover, its primary task
should be to attract science to solving problems at national level. Until current days,
the goals and objectives of the development of the sphere of domestic science have
been reflected in the development programs of education and science of the Republic
of Kazakhstan. One of the most recent and perhaps the most important changes in the
field of science occurred quite recently — on June 11, 2022. The President divided the
Ministry of Education and Science into two authorities: The Ministry of Education
and the Ministry of Science and Higher Education. The scope of activity of the
first includes issues of pre-school, secondary, technical and professional education,
post-secondary education, additional education, and protection of children’s rights;
the second authority will deal with issues in the field of higher and postgraduate
education, science, and language policy, respectively (Kursiv.media, 2022).

This decision was made for better coordination of scientific activities. Therefore,
the analysis of the current state of domestic science and the assessment of development
prospects for the near future are becoming more relevant. Within the framework of
this study the author makes an attempt to conduct a comprehensive analysis of the
features of the development of science in Kazakhstan and elaborate on the practical
recommendations for improvement of the current situation.

Research Material and methods. Global threats and risks affect the economy and
GDP of different countries in different ways, so economic recovery and development
occurs in different ways. The innovative commitment of a country or firm plays a
major role in ensuring economic stability and growth at both the micro and macro
levels. Nurbatsin and Kireyeva (2020) investigated the determinants of innovation
for firms in Kazakhstan, and found that foreign participation, the size of the firm, and
the age of the firm have a significant impact on innovation activity. These authors
argue that most commercial firms in less developed countries, such as Kazakhstan,
are small and medium-sized and very often face various difficulties, including
limited human and financial capabilities, weak infrastructure base and unfavorable
government policies. The key findings of their research are that any government
policy aimed at stimulating the innovative behavior of firms should take into account
microenterprises, small and medium-sized firms, as well as manufacturing firms,
especially those engaged in the textile and machine-building industries, since they
are the main sources of innovation.
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Many recent studies have argued that innovation is becoming extremely
important for the successful recovery and sustainable development of the economy.
Kozubayev (2019) states that an active state innovation policy contributes the
sustainable development of economy. His research indicates the creation of a national
innovation system (NIS) as a crucial condition for building an innovative economy.
The structure of a NIS is given in the figure below:

Regulatory and legal Enterprises interested in
framework that stimulates the high-tech production
development of innovative
activities
@ Educational institutions for
training personnel in the
Scientific institutions that organization and
actively promote their management of innovation
achievements in production infrastructure

Figure 1. The structure of a NIS
Note — Compiled by the author based on source (Kozubayev, 2019)

According to Kozubayev (2019), this network of institutions in the public and
private sectors is assumed to ensure the use and promotion, dissemination of new
technologies across the country through close interaction. It is reasonable to state
that the formation of NIS occurs specifically for each country and this process is
determined by the existing social and economic situation in particular country.

Sener and Delican (2019) investigate the causal relationship between foreign
trade, technological development and competitiveness. For the analysis they use a
set of variables, including exports, the ICT development index, global innovation
index and global competitiveness index, for selected developed and developing
countries for the period 2007-2017. Their findings indicate that developed countries
do not need to look for new markets to export to and that they can focus on high
and technological production. Because developed countries have a high share of
high technological products in foreign trade. In developing countries, export goods
mostly consist of low and medium technology products and agricultural products,
and the competitiveness of these product groups is low. These authors conclude
that by supporting collaboration between government, industry and universities
countries will have an opportunity and capacity to maintain and develop their levels
of competition and innovation.

Several studies have explored the university-industry partnerships in Kazakhstan.
One study found that top-down management approach of the higher education system,
a poor research environment and difficult working conditions for university faculties
are obstacles to these kinds of collaborations (Jonbekova et al., 2020). Similarly,
Kenzhaliyev et al. (2021) claim that in Kazakhstan initiatives to support innovation
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and R&D come strictly from the top management, and ultimately, the opinion of
scientists, innovators and various participants involved in innovation activities is
rarely taken into account.

At the same time, other domestic authors conducted a SWOT-analysis of the
scientific and innovative system in Kazakhstan (Mussayeva et al., 2021; Nurgaliyeva
et al., 2021), and highlighted lack of interactive links between research institutes
and commercial organizations, low demand for new knowledge and research results
from business structures, insufficient supply of skilled labor, low quality of research,
as well as lack of funding of scientific and technical activities as weaknesses.

Apart from these studies, there are a number of foreign and domestic studies
which predominantly focus on innovation financing issues. The study conducted by
Fonseca et al. (2018) emphasizes that the science, technology and innovation (STI)
will remain among the main driving forces of economic and social development, and
states that financing STI has grown in importance and complexity over last decades.
Authors in their paper focus on the different instruments and incentives governments
may use to improve the financing of innovation.

To make an analysis of the current state of the field of STI in Kazakhstan, to
identify development prospects for the near future and to formulate recommendations
regarding creating and developing effective NIS, general scientific methods will be
used in this paper. Methods of this study include generalization and concretization,
comparison, analysis, systematization.

The opinions of experts and specialists engaged in the field of science were taken
as the basis for the preparation of recommendations for improving the NIS.

Result and discussion. In the first Constitution of the Republic of Kazakhstan
(adopted on January 28, 1993) the priority directions for development were the
following spheres: education, science and culture. For comparison, in the current
Constitution of Kazakhstan (updated on June 2022), economic development for the
benefit of the whole people is one of the fundamental principles of the country’s
activity. In the book by the Head of Committee on development of science and
people education in the Republic of Kazakhstan during 1990-1993, Doctor of
Economical science — O. Sabden, the state, legislative support, state policy and the
main directions of the development of science for the first years of independence
were highlighted. The table below shows the total number of scientific workers for

the first years of independence of Kazakhstan and for the current 2022.

Table 1. Total number of scientific workers in Kazakhstan in 1994 and 2022

At the beginning of 1994 | April 2022
The total number of scientific, scientific and pedagogical around 40 000 22 655
workers and specialists engaged in scientific work /
Note — Compiled by the author based on sources (Sabden, 2011; periodicals)

As can be seen from table 1, about 40 000 people were engaged in scientific
activity in Kazakhstan at the beginning of 1994. Whereas in 2022, this figure is
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22 655 people. This means that over the 30 years of the country’s independence the
number of scientific personnel has fallen by almost half. Based on the review of
academic literature and business periodicals, it can be assumed that this situation
may be associated with a decrease of the attractiveness of a career in the scientific
field, a low salary of scientific personnel, a lack of stimulation of scientific work,
as well as a low level of material and technical security of scientific institutions.
The fact that the beginning of the 2000s is characterized by a sharp reduction of
personnel in the sphere of science in the Eurasian economic union member states
(including Kazakhstan), is also reported in the study of authors from Kyrgyzstan
(Zholdubayeva et al., 2019). They provide data on the number of staff of research
organizations for the period from 2013 to 2017. In the table 2 data for Kazakhstan
is given.

Table 2. Number of personnel in Kazakhstan engaged in scientific research and development
during 2013-2017 (thousand people)

2013 2014 2015 2016 2017
23.7 25.8 24.7 23.0 22.1

Source: Zholdubayeva et al., 2019

It is important to note, that until June of the current 2022, the Ministry of Education
and Science (MES) provided guidance in the field of science. And according to open
access internet sources and data provided by Forbes.kz, beginning from 1992 till 2022
there were 13 Ministers of this authority. It can be assumed that the frequent change
of the heads of this Ministry may be one of the reasons that the reforms were carried
out on a regular basis and the target indicators, specifically in the field of science,
were also constantly changing, and therefore there was a lack of proper control over
their achievement. If the average term for being Minister of Education and Science
was 2-3 years, then it is quite understandable that it is not a sufficient time to set a
sequence of priorities in the development of science and achieve practical results. By
the way, the problem of the fast-changing Ministers of Education is also mentioned
in the study by Jonbekova et al. (2020) as one of the constraints to develop robust
university-industry partnerships that contribute to innovation and economic growth.

On June 11, 2022 the President reorganized the Ministry of Education and
Science by dividing it into the Ministry of Education and the Ministry of Science
and Higher Education. Meanwhile Askhat Aimagambetov became the Minister of
Education, and Sayasat Nurbek became the new Minister of Science and Higher
Education. After being appointed to this position, the Minister of Science and Higher
Education, in one of his interviews with journalists, noted that the purpose of the
new authority is to develop science in the country and increase the contribution of
domestic science to the growth of the national economy. This means that the current
year 2022 is a transitional period for Kazakh science, which at the same time poses
a challenge, since it is crucial to assess the results of the measures taken to develop
domestic science over 30 years of the country’s independence, as well as poses an
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opportunity to identify new goals and objectives, new directions, to set priorities in
the development and strengthening of the field of science, so that the results of the
activities of domestic scientists and researchers can be applied in solving economic
problems at the national level. Actually, this article attempts to make considerable
contribution to this topic.

Asalready revealed, today there is a decrease in the number of scientific personnel,
due to the low attractiveness of work in this field. In addition to this problem, there
are difficulties with financial support for science. This is evidenced by the statistics
on the amount of funding for science, presented in the National Report on Science
(2021). According to the National Report, in 2020, R&D spending in Kazakhstan
amounted to 0.13% of GDP. To evaluate a country’s commitment to R&D, it is worth
looking at spending as a percentage of GDP. Gross domestic expenditures on R&D,
expressed as a percent of GDP include both capital and current expenditures in the
four main sectors: business enterprise, Government, higher education and private
non-profit (UNESCO Institute for Statistics, 2022). Figure 2 below presents R&D
expenditure as a percentage of GDP in Kazakhstan over the past 25 years from 1997
to 2021.
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Figure 2. Research and development expenditure (% of GDP) in Kazakhstan in 1997-2021
Source: UNESCO Institute for Statistics

The data presented by the UNESCO Institute for Statistics (UIS) showed that the
highest value of R&D expenditure in Kazakhstan over the past 25 years was 0.29 in
1997, while the lowest value was 0.12 in 2018 and 2019. The average value during
1997 to 2021 is 0.19%. There is a clear reduction in science funding in recent times —
particularly the last 10-12 years. The UIS maintains that expenditure on R&D is a key
indicator of government and private sector efforts to obtain competitive advantage
in science and technology. And furthermore, the National Report on Science (2020)
emphasizes that the recommended by the International Academic Council the share
of spending on science even for developing countries account for 1-1.5% of GDP.

As reported by the UIS, studies have found that every dollar invested in R&D
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generates nearly two dollars in return. Global spending on R&D has reached a record
high of almost US$ 1.7 trillion. About 10 countries of the world account for 80% of
spending. World’s top 10 leaders in R&D investment as of 2018 were: the United
States, China, Japan, Germany, Korea, India, France, United Kingdom, Brazil and
Russian Federation (Global Investments in R&D, 2020).

In the another UNESCO study — UNESCO Science Report (2021) it is observed
that between 2014 and 2018 global research spending rose by 19.2%, outpacing the
growth of the global economy (+14.8%): almost half (44%) of this rise was driven by
China alone, the second-biggest contribution came from the USA (19.4%), followed
by the EU (11.0%), also the Republic of Korea (4.7%) and India (3.8%) also made
sizeable contributions to growth in global research expenditure.

This latest Report (2021) declares that, eight out of ten countries still devote
less than 1% of GDP to research, and they remain largely recipients of foreign
scientific expertise and technology. Unfortunately, Kazakhstan is among these 80%
of the world’s countries. As claimed in this Report, investment in research has kept
dropping in Kazakhstan, despite the government’s plans to raise research intensity.
As a consequence, the low level of funding of science leads to low salaries of workers
of this field and to a weak or even lack of the necessary scientific infrastructure for
conducting research and their implementation in practice. It is absolutely clear that
due to the lack of a system of motivation and stimulation of the work of scientists,
Kazakhstan is facing an outflow of skilled personnel.

It is important to note that among competitiveness criteria of the World
Competitiveness Ranking used by the International Institute for Management
Development (IMD) there are technological infrastructure and scientific infrastructure
which are included in the category called Infrastructure (World Competitiveness
Ranking, 2022). The data published by the IMD explores multiple factors that affect
the prosperity of different economies. Technological infrastructure itself contains
17 components and scientific infrastructure — 22 components, respectively. These
components are shown in the Table 3.

Table 3. Components of the technological and scientific infrastructure proposed by IMD

Technological Infrastructure Scientific Infrastructure

Investment in Telecommunications

Total expenditure on R&D ($)

Mobile Broadband subscribers

Total expenditure on R&D (%)

Mobile Telephone costs

Total expenditure on R&D per capita ($)

Communication technology

Business expenditure on R&D ($)

Secure internet servers

Business expenditure on R&D (%)

Internet users

Total R&D personnel

Broadband subscribers

Total R&D personnel per capita

Internet bandwidth speed

Total R&D personnel in business enterprise

Digital/Technological skills

Total R&D personnel in business per capita

Qualified engineers

Researchers in R&D per capita

Public-private partnerships

Graduates in Sciences

Development & application of tech.

Scientific articles
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Funding for technological development Nobel prizes

High-tech exports ($) Nobel prizes per capita
High-tech exports (%) Patent applications

ICT service exports Patent application per capita
Cyber security Patent grants

Number of patents in force
Medium- and high-tech value added
Scientific research legislation

Intellectual property rights
Knowledge transfer

Note — Compiled by the author according to the IMD

According to the IMD, Kazakhstan has demonstrated the following overall
performance over the last two years: 35" rank in 2021 and 43" — in 2022 out of 63
countries covered by the ranking. Ranking change was (-8).

Additionally, one of the 12 pillars of the Global Competitiveness Index
developed by the WEF is called Innovation capability, and it has 10 components.
Detailed information is given in the Table 4.

Table 4. Components of the 12™ pillar: Innovation capability, proposed by the WEF

12" pillar: Innovation capability
Interaction and diversity

12.01 Diversity of workforce

12.02 State of cluster development
12.03 International co-inventions
12.04 Multi-stakeholder collaboration
Research and development

12.05 Scientific publications

12.06 Patent applications

12.07 R&D expenditures (% GDP)
12.08 Research institutions prominence
Commercialization

12.09 Buyer sophistication

12.10 Trademark applications

Note — Compiled by the author according to the WEF

According to the data from WEF, Kazakhstan was 55" out of 141 economies in
2019, and rank by R&D expenditures was 101/141, in particular.

In both ratings the economies are ranked from the most to the least competitive. It
should be emphasized that there is a long-term trend — the countries on the top of the
rankings usually succeed in technological development, and have a unique approach
to maintaining competitiveness. For instance, in the IMD World Competitiveness
Ranking (2022), the leading countries are: Denmark, Switzerland, Singapore,
Sweden, Hong Kong SAR, Netherlands, Taiwan (China), Finland, Norway and the
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USA. In the Global Competitiveness Report (2019) by the WEF, top 10 economies
were: Singapore, the USA, Hong Kong SAR, Netherlands, Switzerland, Japan,
Germany, Sweden, the United Kingdom and Denmark.

It is interesting to note that among the components of Technological Infrastructure
(see Table 3) there are high-tech exports. Therefore, it will be interesting to look at
the structure of exports and imports in Kazakhstan. In a newspaper article entitled
“How much Kazakhstan depends on imports”, the ratio of exports and imports is
considered in three main blocks: resources (mineral raw materials), food and non-
food products. According to the data of the National Bureau of Statistics used in this
newspaper (Kursiv, 2022), mineral raw materials, such as oil, petroleum products,
and natural gas are sold abroad. In the food block, the domestic market does not
depend on foreign suppliers for only few types of products, and as a rule, these are
primary processed goods: meat, milk, flour, cereals, salt, eggs, and bakery products.
However, these goods have considerably risen in price during and after the pandemic.
But in the processing industry, the situation is completely different. As stated in the
article, the growth of imports over the past two years confirms the fact that this
sphere of processing is less developed in the country. Most notably, this year the
situation with sugar has become critical, sugar is very expensive or it is not available
at all. The figures show that sugar production at local enterprises has been declining
for the past five years. In 2021, domestic producers provided the domestic market
by only 42%.

As for non-food products, only one out of nineteen items presented can be
attributed to import-independent, this is cement (92% - own production). Producers
of such goods as fertilizers (99%), and construction metal structures (87%) almost
cover domestic demand. The remaining non-food products — products of the light,
automotive, pharmaceutical, and woodworking industries — are not produced in
sufficient quantities on the territory of Kazakhstan, and some are not manufactured
at all. The latter include household appliances, vitamins. The minimum shares in
the domestic market are provided by local producers of outwear (1%), shoes (3%),
detergents (7%), perfume and cosmetics (8%).

The above statistics suggest that the share of high-tech exports in Kazakhstan is
very small part of all exports, and it is clear that it cannot compete with imports. So,
these types of products are considered almost completely import-dependent.

Based on the analysis of the current situation, it is possible to present a SWOT-
analysis of the field of science in Kazakhstan.

Table 5. SWOT-analysis of the field of science in Kazakhstan

Strengths Weaknesses
Availability of raw materials and mineral |- Reduction of scientific personnel;
resources; - Low level of financing;
Growing attention on the field of science |- Low attractiveness of a career in science (lack
from the government; of system of motivation and stimulation of
The potential of youth scientific personnel);
Insufficient scientific infrastructure
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Opportunities

Threats

between universities and enterprises;

tion of import dependence;

science

Formation and development of collaboration | -
Development of own production and reduc- | -

Increasing the attractiveness of a career in |-

Long-term dependence on foreign technologies
and expertise;

Continuing outflow of scientific personnel;
Import dependence;

Lack of high-tech industries;

Lack of food security

Note — Compiled by the author

Experts and representatives of the field of science share their opinions and suggest
ways to solve existing problems that have been hindering the qualitative develop-
ment of domestic science for many years. The following table shows some of them.

Table 6. Opinions and suggestions of experts in the field of science regarding the development of

domestic science

Who? What problem does he/she highlight? | What does he/she offer to solve
the problem?
Nurlan Serekpayev, 1) Outflow of qualified personnel, 1) To develop s state program

“Research and
production centre for
grain farming named
after A.l.Barayev”
LLP Chairman of the
Board

especially young scientists in
agricultural science;

2) Lack of a motivation system

for university teachers (in foreign
countries they belong to the category
of particularly high-paid workers);

to support young agricultural
scientists;

2) To relieve scientists from
paperwork and give them the
opportunity to engage in innova-
tion, implementation, promotion
of their product and technology;

Timur Savin,
Candidate of
Biological Sciences,
Director of the
Department if Science
of NJSC

Kazakh Agro
Technical University
named after
S.Seifullin

3) Lack of a system of constant inter-
action with farmers, often scientific
programs and projects are formed on
the basis of proposals from research
organizations, that is, based on the ca-
pabilities of scientists, and not on the
needs of the agro-industrial sector;
4) Depreciation and obsolescence of
buildings of research institutes and
agricultural machinery, as well as
laboratory equipment;

3)To support not only large
farms, but also to provide
conditions for small farms so
that they can cooperate with

the country’s scientists in

the creation and use of new
agricultural technologies;

4) To increase funding of sci-
ence, and control over the use of
funds;

Farhad Dnishev,
Doctor of Economics,
Professor of the Com-
mittee of Science of
the Ministry of Edu-
cation and Science

5) Intermediate type of innovation
system, which is characterized by
fragmentation, point character, dis-
proportions and imbalance of individ-
ual elements, underdevelopment of
links between them, lack of focus on
new types of innovations;

5) To strengthen horizontal
interactions between science,
business and the state;

Leila Aubakirova,
General manager of
the Republican state
enterprise “Gylym Or-
dasy” of the Commit-
tee of Science of the
Ministry of Education
and Science

6) Lack or weak integration

of science with education and
production: research institutes are the
main form of organization of science;
they are separate from universities
and industrial enterprises.

6) To diversify the forms and
mechanisms of integration (sci-
entific and educational centers;
engineering and technological
centers; educational, scientific
and production complexes; joint
departments at universities, lab-
oratories).

Note — Compiled by the author based on periodicals
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As we can see, representatives of the field of science describe the main problems
and they coincide with the difficulties that are covered in both academic and business
publications. It is clear that the formation of an integral NIS is a long-term task.
Hence it is advisable to change the approach to its formation, taking into account the
opinions and recommendations of participants of this field of activity.

Conclusions. The results of this study allow making the following conclusions.
Firstly, there is a range of problems in the field of science in Kazakhstan that have
been hindering the development of domestic science for a long time. Consequently,
science cannot become a driver of the national economy. These problems include
very low level of financing science and limited funding sources, mainly the state
budget; the subsequent problems are primarily related to low funding: deterioration
of buildings, machinery, laboratory equipment; unattractiveness of a career in
this field; outflow of qualified personnel — lack of scientific personnel. It is also
important to emphasize that among the existing difficulties there are a low share of
the introduction of developments made by domestic scientists into the production
— into the practice, and a weak collaboration between representatives of education,
science and production.

Secondly, the situation is aggravated by the instability of the world economy and
the current geopolitical climate. The issues of food security, reducing dependence
on imports not only from food, but also from non-food products, as well as the
unacceptability of attracting foreign scientists and developments on a permanent and
long-term basis confirm the need for the development of domestic science for the
benefit of the national economy.

Thirdly, both academic and business literature states that the more a country
is developed in the field of science and technology, the more clearly there is an
improvement in the quality of life of the population. In this regard, it is proposed
to gradually increase funding for science by introducing new combined financial
support mechanisms with the involvement of the private sector. Moreover, it is
necessary to take into account the opinions and suggestions of experts involved
in the domestic science in the formation of a NIS, and development of motivation
programs for young scientists of the country. It is critically important to understand
the relevance of the integration of science with education and production, and create
conditions for the formation and successful development of such collaborations.
When such interaction is achieved in all sectors of the economy, it is possible that
the results of scientific activity of domestic researchers and scientists will generate
income and make really significant contributions to the national economy, and this
in turn, will make the life of every citizen even better.
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