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This study offers several qualitative and mixed approaches to explore the challenges with the transition to
a research-based economy in Kazakhstan. Some findings have been drawn from a doctoral study of science
policymaking in Kazakhstan focusing on experts’ involvement in agenda setting.

According to the results of this study, despite the significant structural transformation and numerous economic
development strategies, the economy of Kazakhstan remains dependent on extractive industries. It is mainly
because the structure of the economy of Kazakhstan is more export-oriented than service-based. The macroeconomic
situation is characterized by an unpredictable business environment.

The findings of this research highlight that the business sector is not interested in R&D activities and relies
most on accelerated foreign technologies. The Kazakh Government likely needs to facilitate specific subsidies
and tax preferences for business enterprises involved in research and development activities. This kind of state
support may encourage business representatives to invest more in scientific activities that could help the country
move smoothly to a research-based economy.

Keywords: a research-based economy, knowledge economy, research and development, diversification, export
volume, industrial innovation, extractive industries.

IMPOBJIEMBI NEPEXOJIA K HAYKOEMKOM S9KOHOMUKE B KABAXCTAHE

3. Topedexosa'”, B.YpazbimoeTos?

! Cupakysckuii yausepcurer, CIIIA,
*KopHuBckuii yauBepcuter Bynanernra, Benrpus,

e-mail: tzufiya@syr.edu

ﬂaHHOC HccieJoBaHUE MpeaIara€T HECKOJIbKO KAQYECTBEHHBIX U CMEIIAaHHBIX MOAXO0O0B K M3YUYCHUIO l'lpO6J'l€M,
CBA3aHHBIX C [IEPEXOAOM K HayKOCMKOfI skoHOMUKe B Kazaxcrane. HeKOTOpre BBIBO/IbI ObLIN CICJIaHbI B XO1€ TOK-
TOPCKOI'0 UCCJICAOBAHUA paSpa6OTKI/I MOJIUTHKU B 00JIACTH HayKU B Ka3aXCTaH€, B KOTOPOM OCHOBHO€ BHUMAaHHE
YACIAIOCh YIAaCTHUIO 9KCIIEPTOB B Cl)OpMI/IpOBaHI/II/I IIOBECTKH OHA.

CoryacHO pe3ysbTaTaM JaHHOTO MCCIIeIOBaHMS, HECMOTPSI Ha 3HAYUTEIbHbIE CTPYKTYPHBIE MPeoOpa3oBaHus U
MHOTOUKCIIEHHBIE CTPATEruH SKOHOMUYECKOTO Pa3BUTHSI, SKOHOMUKA KazaxcraHa ocraercst 3aBUCUMO# OT JI00bI-
BAIOIMX OTpaCc/ieid. DTO MPOUCXOIUT IJIABHBIM 00pa30M MMOTOMY, 4TO CTPYKTypa SKoHOoMUKH Ka3axcraHa Gosibiie
OpHMEHTHPOBaHa Ha IKCIIOPT, YeM Ha cepy yciyr. MakposKOHOMUYECKasi CUTYallHsl XapaKTepU3yeTCsl He310POBOM
U HeTipeJIcKa3yeMoi 1eJI0BOM Cpeou.

Pe3ysbraThl Hcciel0BaHNS CBUAETENBCTBYIOT O TOM, YTO OM3HEC-CEKTOp HEe 3aMHTEpPecOBaH B HAy4YHO- HCCIIENIO-
BaTEJIbCKOM JIESITEIBHOCTY U HE YYacCTBYeT B Pa3BUTHM HAy4YHBIX U MHHOBAIMOHHBIX cep. [IpaButenscTBy Kazax-
CTaHa, BEpPOSITHO, HEOOXOIMMO TPEOCTaBIIsATh CyOCHINI M HAJIOTOBble NpedhepeHIMi IS TPeIPUSTHI, 3aHHU-
MaloIIMXCsl UCCIIeJOBaHUAMU U paszpaboTkamu. [lonobHast rocynapcTBeHHast NOQJIEpkKKa MOXET MOOYIUTD Mpeji-
craBuTeNel OM3Heca OoJIbllle MHBECTUPOBATh B HAyYHBIE MCCIICAOBAHMS, KOTOPbIE MOIIM Obl IOMOYb IUIABHOMY
Tepexoy K 9KOHOMHUKE, OCHOBAHHO! Ha MCCIIEOBAHNUSX.

KiwoueBble ciioBa: HayKOE€MKasi 9KOHOMHMKaA, S9KOHOMHUKaA 3HaHI/II71, HCCIICOOBAHUA U pa3pa60TK1/I, lII/IBepCI/I(I)I/I-
Kanuysd, o0beM 9KCIOPTA, NIPOMBIIIJIECHHBIE THHOBAILIMH, ,II06I>IBEIIOH.[I/IC OTpaciiu.
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By 3eprrey Kazakcranarsl FhUIBIMFA HETi3/1eITeH SKOHOMUKaFa KeLllyMeH OailJIaHbICThl KMBIHABIKTAPBI 3ePT-
Tey/liH OipHellle canaJbl KoHe apajac S/icTepiH ycbiHaabl. Keitoip KOphIThIHIBUIAP KYH TOPTiOiH Ky pyFa capariibl-
JIap/IbIH KaThiCybiHa OarbiTTaran KasakcraHaarsl FBUIBIM CasiCaThlH JKacaKTay >KOHIHJIEri JOKTOPIBIK 3epTTeyaeH
AJTBIH]IBL.

Ocbhl 3epTTey HOTHKETIepiHe ColKec, eNleysi KYPbUIBIMJBIK, 63repicTepre koHe KoelTereH SKOHOMUKAIBIK AaMy
CTpaTervsuiapbiHa Kapamacrat, KazakcraH 9KOHOMUKACH! OHJIPYII catanapra Toyesai 6onbin Kaina Gepyne. By,
eH aapiMeH, KazakcraH 9KOHOMMKACHIHBIH, KYPhLTBIMbI KBI3MET KOPCETY CalachlHA KaparaH/a 9KCIIOPTKA KeOipek
OarbITTATFAHbIFbIHA OaiiTaHbICThL. MaK pOIKOHOMUKAIIBIK, JKaF/Ial cay eMec koHe OokayFa O0IMANThIH KICITKep-
JIK OpTaMeH CHUIIaTTaNa/Ibl.

3epTTey HOTHXKeIepi KACIMKEpIK CEKTOPABIH FHIIBIMHU-3EPTTEY KBI3METIHE KBI3BIFYIIBLIBIK, TAHBITIIAWTBIHBIH
JKOHE FBUIBIMU-MHHOBALIMSUIBIK OArbITTapbl JAMbBITYFa KaThICTIAWTEIHBIH KepceTeai. Kazakcran yKiMeTi FhUIbIMHU-
3epTTey KoHE TKipUOeIiK-KOHCTPYKTOPJIBIK, )KYMBICTAPMEH aifHAJIBICATBIH KCIMOPBIHAAP YIIIiH HAKTH CyOCHIU-
sUTap MEH CAJIBIKTHIK, TipedpepeHnusiiap Oepy/i KeHIeTy KaxeT 0omybl MyMKiH. MyH/Iall MEMJIEKETTIK KoJay
Ou3HecTi 3epTTeyre Kedipek MHBECTULMS CaTyFa bIHTAJaHIBIPYbl MYMKIiH, OYJI 3epTTeyre Heri3JenreH SKOHOMU-
KaFa KeIy[i KeHUIIeTyre KOMeKTeCe]i.

Tyiiin ce3aep: OijiMre Herizae/NreH SKOHOMHUKA, Oi1iM SKOHOMHKACHI, FHUIBIMHU-3EPTTEY JKoHE d3ipieMenep,

opTapanTaHblpy, SKCHOPT KOJIEMi, OHEPKACINTIK MHHOBALMSUIAP, OHAIPYILI calaiap.

Introduction. Over the last few decades,
Kazakhstan has placed a high priority on promoting
scientific and research activities. The nation has
implemented several governmental reforms, strategies,
and programs to decrease its dependence on the
extractive industries, aiming at a research-based
economy. More specifically, the Kazakhstan 2030
and 2050 strategies adopted in 1997 and 2012,
respectively, call for extensive political and economic
changes, with a focus on diversifying the economy and
achieving high-value-added production. The national
government encourages industrial innovation due to
the decarbonization tendencies worldwide.

Along with other objectives, Kazakhstan's 2030
and 2050 strategies have set the goal to move
Kazakhstan into the top 30 countries by 2050. Science
and technology have been identified as the driving
forces behind this process. The nation pursues the
development of special industrial and economic zones,
innovation clusters, digital and industrial infrastructure,
support of programs to increase R&D and innovation,
high-tech exports, venture capital, development of
human capital, etc. The adoption of the Kazakhstan
2030 and 2050 strategies has been a significant
step toward establishing the agenda for innovational

and scientific development and diversification of the
economy.

Despite such ambitious plans, R&D and innovational
outcomes remain comparatively lower at 87th out of
132 on the “innovation output” sub-index of the Global
Innovation Index in 2023 [1]. This result however is
noticeably higher than those from previous years (97"
in 2022, 101st in 2020). The government expenditure
on science remains significantly low compared to more
developed countries (0.13% of GDP vs 2.5% of GDP)
(2].

One of the recent reforms on accelerating scientific
and innovational activities in Kazakhstan has been
establishing a separate governmental body responsible
for scientific development with relevant legislation
on Science and Technology Policy. The latter reflects
the logic of national development toward science and
innovation and effective measures to support private
initiatives to create innovative infrastructure - business
incubators, commercialization centers, technology
parks, and design bureaus.

Literature review. A research-based economy or
knowledge economy is an economic system that
relies more heavily on intellectual capabilities than
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natural resources. This term was initially coined by
Peter Drucker in the 1969 [3] essay "The Age of
Discontinuity.”

The Austrian economist Fritz Machlup defined
knowledge and prescribed knowledge's utility from
a multifaceted perspective in The Production and
Distribution of Knowledge in the United States
[4]. This definition focused on knowledge's use in
production, namely in the creation of the knowledge
industry.

This concept also refers to the increased demand for
knowledge, information, and highly trained workers, as
stated by the Organization for Economic Cooperation
and Development [5]. This transformation includes
adjustments to the political, economic, technological,
and value systems of societies [6]. This shift has led
to a reinterpretation of the function of human capital,
which is now deemed to be more significant [7].

The European Bank for Reconstruction and
Development (EBRD) has recently advanced the idea
of the knowledge economy as an aspect of economic
development, where productivity growth is driven by
innovation and information availability [8]. The shift to
the knowledge economy involves several components
of new developments like digitization and the Internet.

Meanwhile, theory and empirical study on the
economic effects of R&D spending received a
significant boost from Robert Solow's groundbreaking
work (1956), which emphasized the significance
of R&D as a driver of technological development,
innovation, and economic growth.

Studies highlight that subsidies for business R&D
encourage optimal private R&D spending and returns
on research and development [4-9]. According to Dai
& Liwei [5-10], a saturation limit beyond which an
increase in public subsidies would either partially or
entirely drown out a firm's private R&D investment
instead of increasing the firm's total R&D spending.
Studies also support the assumption that although
government support for firm-performed R&D has a
positive impact on business-financed R&D, the degree
of this effect's stimulation varies [11,12].

Yet, discovering the impact of government subsidies
on business R&D spending piqued likely the curiosity
of many scholars. The study conducted by Czarnitzki
and Lopes-Bento [13] examined the effect of a
government-sponsored commercial research and
development program in Flanders from different policy
perspectives. The findings indicated that the policies
are not fully crowding out, the treatment effects remain

constant over time, and additional subsidies do not
reduce the estimated treatment effects. In the case of
Germany, the coexistence of national and European
policies is described as complementary by the same
authors, Czarnitzki and Lopes-Bento [13].

In their studies, Hud and Hassinger [14] discovered
a positive effect for 2006-2010 and a crowding-out
effect for the crisis year 2009 due to the reluctance of
German small-medium enterprises (SMEs) to engage
in innovation through subsidies. According to their
findings, public subsidies have a generally positive
impact since they keep R&D spending from stopping,
which would have otherwise happened.

Large treatment effects were observed for European
SMEs, when it came to input additionality from
national and international programs separately for firms
supported by both sources compared to firms supported
just by national programs [15].

The study on the long-term relationships between
regional Trade Facilitation Programs, R&D, human
capital, and public infrastructure in Italy from 1980
to 2001 demonstrates that geography matters for
R&D spillovers, as R&D has a positive impact
on productivity and the R&D stock in one region
influences productivity levels in neighboring regions
[16].

Using data from 23 OECD nations from 1991 to
2006, Wang et al. [17] discovered that R&D spending
for high-tech sectors affects GDP per capita levels.
Another study by Inekwe [18] stated that the influence
of research and development spending on the economic
growth of 66 selected nations varies over the short and
long term, as in upper-middle-income and low-income
countries, and the impact is much more pronounced
and substantial. Thus, studies suggest that science and
technology enormously affect sustainable growth and
economic transformation.

Methods and materials. This article draws from
a study conducted by the first author using online
interviews with Kazakh governmental administrators,
independent experts, and scholars. The data was
collected as a part of dissertation research focused on
science agenda-setting in Kazakhstan. The first author
conducted in-depth, semi-structured online interviews
with 24 participants using snowball sampling for these
interviews. Interview questions focused on science
policymaking and experts’ involvement in this process.

Additionally, the current study includes an analysis
of the current state of the economy and the official
data of the National Bureau of Statistics and other
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sources. To expand the understanding of the research
subject, the findings from this current study have been
combined with the findings of the previous dissertation
research.

The role of extractive industries in the economy
of Kazakhstan. Despite the significant structural
transformation of Kazakhstan's economy, its
sustainability and competitiveness likely remain in a
high degree of dependence on extractive industries.
While many macroeconomic trends look strong,
the benefits of resource-led growth have not been
sufficiently distributed across the economy, leading
to uneven growth in productivity, investment, and
inclusion.

Yet, developing the private sector and promoting
economic diversification remain among critical
government priorities. The government developed
numerous economic development strategies, invested
significant public resources in industrialization
programs, and implemented several regulatory reforms
to support domestic and international business. The
environment for doing business in Kazakhstan has
become much easier and more attractive (25th in the
World Bank Doing Business 2020 ranking), and the
country's macroeconomic performance over the past
two decades has been impressive [19].

At the same time, progress in changing the role
of the state in the economy from a main driver of
output growth to a driver of private sector growth,
as well as progress in diversifying and increasing
the sustainability of the economy, remains slow.
Economic growth continues to be driven primarily
by the extraction and export of natural resources.
Moreover, Kazakhstan's economic growth has likely
correlated with world oil prices for more than two
decades. As oil prices rise, so does GDP, and the
opposite. It reflects that net exports — most of which are
hydrocarbons — are critical drivers of annual economic
growth.

Specifically, high oil prices have contributed to
offsetting a large portion of the national government
spending during the worldwide pandemic. In 2022,
government revenue increased by 70% due to the
international oil price, when the growth of oil revenues
amounted to 177% versus 27% of non-oil revenues
with a slight increase in volumes [20]. As a result, the
extractive industry continues to be the primary driver

of growth and fiscal sustainability, enabling the Kazakh
government to accumulate substantial reserves.

Yet, according to the International Energy
Agency [21], one of the challenges the Kazakh
government needs to address is the volatility created
by macroeconomic dependence on resource rents
and the challenges associated with unstable business
environment. While the country remains a competitive
exporter of hydrocarbons, the government should
recognize that its competitiveness could decline the
transition to decarbonization. Moreover, hydrocarbons
and other minerals exports constitute a large portion of
the national budget [22]. Despite Kazakhstan having
expanded the range of products it exports, becoming
the most diversified exporter in Central Asia in the
number of different export products, its impact on the
export volume seems limited.

According to the latest data, Kazakhstan’s trade
turnover with the outside world amounted to $134.4
billion in 2022. The country has a positive trade
balance: exports amounted to 84.4 billion dollars, and
imports - 50 billion. Yet, oil and petroleum products
constitute 65.17% of exports; the rest represent raw
materials such as copper and various ores. The export
volume with the EU, Russia, and China is dominated by
minerals and metals, which account for more than 80%
of all exports [23,24].

This situation is generally because the structure of the
economy of Kazakhstan is less service-based and more
export-oriented. The production of goods accounts
for almost 40% of GDP, including 14.5% from the
mining industry and 13.2% from manufacturing. Oil
and gas production accounts for 80% of the mining
sector. The manufacturing industry of Kazakhstan
is 44% metallurgical production, 15% mechanical
engineering, and 5.5% production of non-metallic
mineral products. The rest comes from small industries,
such as pharmaceuticals [25].

Meanwhile, according to the national statistics, the
largest share in exports with the EAEU countries
is occupied by machinery, equipment, vehicles,
instruments, and apparatus - 26.5%, followed by
products of the chemical and related industries - 26%.
The structure of imports from the EAEU countries
was dominated by animal and plant origin, finished
food products - 19.9%, metals and products made from
them - 19.3% [26].
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Table 1 - Commodity structure of exports and imports of Kazakhstan with the EAEU countries in 2023

Name of goods Export | Import
1. | Metals and products made from them 17,8 19
2. | Mineral products 16,8 12,1
3. | Vehicles and devices 26,5 18,6
4. | Foodstuffs 7,5 19,9
5. | Chemical industry products 26 16,7
6. | Other products 5.4 13,4

Source: Bureau of National Statistics [26]

In the total volume of foreign trade turnover of
Kazakhstan with the countries of the EAEU, the
Russian Federation occupies 91.6%, followed by
Kyrgyzstan - 5%, Belarus - 3.3%, and Armenia - 0.2%.

The trade turnover amounted to 25,7 million US
dollars in 2023, which in nominal terms is 3% less than
the same period last year. Exports of goods amounted
t0 9,9 million US dollars (more by 10%), imports — 15,8

million US dollars (less by 9.7%).

What hinders the transition to a research-based
economy in Kazakhstan? The results of the study
conducted by the first author as part of the doctoral
dissertation show the insufficiency of resources and
the lack of interest from the business sector as critical
problems of science and research development in
Kazakhstan.

“Due to the absence or a limited number of high-tech industries in the country, there is practically
no demand for science from the real sector. Thus, while setting the scientific agenda, the authorized
body often proceeds from the interests and capabilities of scientific organizations and universities.” (a

government of ficial, 49 years old).

“Business is not interested in science. Business is interested only in accelerated technologies and startups,
where it is possible to make quick money.” (an independent researcher, 34 years old).

“The authorized bodies in science, while setting the policy agenda, often proceed from the existing
potential of scientific organizations. Decision makers struggle with the insufficiency of resources and

business R&D.” (49 years old).

Table 2 - The volume of domestic expenditures on R&D by sources of financing in 2019-2021

Name of goods Export | Import
1. | Metals and products made from them 17,8 19
2. | Mineral products 16,8 12,1
3. | Vehicles and devices 26,5 18,6
4. | Foodstuffs 7.5 19,9
5. | Chemical industry products 26 16,7
6. | Other products 5.4 13,4

Source: The National Academy of Sciences, 2022

Indeed, the data from the National Academy
of Sciences [27] demonstrates that 58.6% of the
R&D costs in Kazakhstan are state-funded, 33.5%
- by scientific institutions, and 8.3% - by business
enterprises (Table 1). Meanwhile, within the EU zone,
the business sector covers more than half (57.9%) of

R&D spending, while government subsidies account
for about one-third (30.3%) of R&D costs.

According to the opinion of Kazakh scientists, the
provision of state support for research activities is
essentially acute in developing states since the business
enterprises are not actively involved in scientific
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research and funding. Most likely, compared to more
industrialized governments, the availability of state
assistance for research activities in Kazakhstan is
essentially acute. Research and development spending
by funding sources in developed nations looks
impressive as in South Korea, business funding for
R&D makes up approximately 80% of the total budget,
while in Japan, China, and the US, it accounts for 79%,
76%, 75%, Belgium, Ireland, Germany, Sweden, and
Malta, 42.4%, 62.6%, and 61.2%, respectively [28].

The official data highlights that the business
community in Kazakhstan contributes little to R&D.
The country's scientific endeavors are heavily
supported by the national government. As a result, the

state bears most of the R&D expenses (51.95%), with
the business bearing only 8% of these costs. The latter
prioritizes the natural sciences (16%), engineering
(about 75%), and agriculture (7%). Due to such
characteristics, foreign experts suggest that Kazakhstan
is still in the early stages of research and development
investment, with a large portion of its resources going
toward the extraction of energy reserves [19].

This situation is heightened by the small share of
R&D spending in GDP, which is only 0.13% (Figure 1).
According to the OECD [2], the average R&D spending
across the OECD states grew from 2.5% in 2019 to
roughly 2.7% in 2020.

Figure 1 - The average R&D spending from 2014 to 2021 as a percentage of GDP.
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Source: The National Academy of Sciences, 2022

Discussions and conclusions. According to the
results of this study, the volume of funding for research
activities and its distribution is among the most critical
issues in the Kazakh scientific and innovation field.
A large share of funding comes from the national
government, and this policy likely adheres to the vision
of a well-known American science administrator,
Vannevar Bush [29], who suggests that the central
government must sponsor basic science as it produces
broad social benefits.

The results highlight that the provision of state
support for research activities is essentially acute
in developing states, and compared with more
industrialized states, the business enterprises in
Kazakhstan are not actively involved in R&D. In more
developed countries, business-funded R&D accounts
for more than 60%. The business sector seems to play
a minor role in performing R&D in Kazakhstan.

The structure of Kazakh business R&D prioritizes
the engineering field (about 75%), natural sciences

(16%), and agriculture (7%) [5]. Thus, foreign experts
estimate that Kazakhstan is at an early stage of R&D
investment, and many of its resources are devoted to
the discovery and processing of energy reserves [19].

In addition, the average value for research and
development expenditures remains at 0.13% of GDP,
while across the OECD, R&D intensity increased from
2.5% in 2019 to about 2.7% in 2020 [30].

Kazakh policymakers likely lack efficient policies to
increase scientific and innovation productivity in the
country. Thus, they should adopt more rational and
evidence-based policymaking by engaging experts and
the scientific community. Moreover, considering the
shortage of resources and the limited business R&D,
scientific evidence and expert consultation should be
part of policymaking.

Beyond financial support, the government should
encourage innovation through various channels,
including trade assistance, research network
development programs, business strategy consulting,

354



and basic introductions. One way to assist early- that government funding for innovation is important,
stage and long-term strategic R&D that can help but so is the broader commercial support they can
innovation creation and growth is probably to facilitate offer, reflecting the rise of business R&D share in
collaboration with universities. There is no denying Kazakhstan.
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