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ABSTRACT

R&D is seen as crucial to achieving sustainable development, as it promotes innovation and drives economic
growth. The aim of this work is to identify primary indicators of research and development and conduct
an analysis of the research and development situation in Kazakhstan. The methodology consists of a
systematic literature review (13 articles) and statistical analysis of research and innovation development
in Kazakhstan for the period between 2014 and 2020 and included indicators of R&D development in
Kazakhstan: R&D Costs Total/ Internal/ External and Sources of funding. Results show that research and
development investments have a positive impact on productivity, innovation, and economic growth. The
results showed that the highest level of internal costs for innovative research and development is formed
in the cities of Almaty and Astana and in the Mangystau region. However, the level of internal research
costs in Almaty c. decreased by 22% in 2018. Positive dynamics were in Astana, East Kazakhstan, Atyrau,
Mangystau, Pavlodar and Zhambyl regions. There was also observed a clear upward trend in the own funds
of enterprises allocated to finance these costs. The findings suggest that policymakers should prioritize
supporting research and development and innovation investments in both the public and private sectors.
Analysis of research and development expenses shows that internal costs are the most crucial, as they
reflect the innovation demand and potential of enterprises. Further analysis is necessary to examine the
distribution of internal costs based on the types of activities carried out by companies.
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TYUIH

f3TKXK TypaKTbl gamyfa KON JKETKi3y YLWiH wWewywi pen aTkapagbl, 6MTKEHI ON MHHOBAUMANAPAbI
AaMblTagbl KoHE 3KOHOMMKasbIK ©cyAi blHTafaHA4blpagbl. D4icTeme Kyheni agebuetrepre LWwonyaaH
(13 makana) »kaHe 2014-2020 Kbingap apanbiFbiHAafbl KeseHae KasaKcTaHAafbl £bl/IbIMU-3€PTTEY KaHe
MHHOBALUMANBIK AaMyAbl CTaTUCTUKANbIK TangaynaH Typaapl *kaHe KasakcrtaHgafbl F3TKHK aamybiHbIH
KepceTKiwTepiH Kamtuabl: F3TKHK wbirbiHaapbl HKannbl/ilWKi/CbIPpTKbl KoHE KapKblAaHAbIPY Ke3aepi.
HaTu:kenep fblIbIMU-3EPTTEY KoHE TaXKipUOENiK-KOHCTPYKTOP/IbIK, WHBECTULMANAP OHIMAINIKKE,
MHHOBALMAFa X3HE SKOHOMMKA/bIK ecyre OH acep eTeTiHiH KepceTeai. Hatuxenep WMHHOBALMANDIK
3epTTeyiep MeH TaXKipnbeniK-KOHCTPYKTOP/bIK KYMbICTapfa iWKi WbIFbIHAAPAbBIH, €H, *KOfapbl AeHreni
ANMaTbl *KaHe ACTaHa KananapblHAA *KaHe MaHfbicTay 06/1bICbIHAA KabINTACKaHbIH KepceTTi. lereHMeH,
iLLKi 3epTTey WhbIFbIHAAPbIHbIH AeHreri AnmaTtbiaa 2018 xbinbl 22%-fa TomeHaeai- OH AMHaMUKa AcTaHa,
LbiFbic Ka3aKcTaH, ATbipay, MaHfbicTay, MaBnoaap skaHe Hambbin 06abicTapbiHaa 60nabl. CoHAal-aK ocbl
WbIfbIHAAPAbI KAP*KblNaHAbIPYFa 6eNiHreH KacinopbIHAAPAbIH, MEHLUIKTI KapaaTblHbIH, ahKbIH 6Cy ypaici
6arikanabl- KopbITbIHAbLIAP cascaTKepaepre MEMIEKETTIK }KOHE YKEKe CEKTOPAAFbl Fbl/IbIMU-3EPTTEY KaHe
TOXKipMbeniK-KOHCTPYKTOP/IbIK KYMbICTap MEH WHHOBALMANBIK MHBECTULMANAPAbI Kongayfa 6acbiMabIK
bepyi KepeK eKeHiH KepceTepgi. FbiNbIMU-3epTTEY KoHE TaXKipMOENiK-KOHCTPYKTOP/IbIK, LWblfbIHAAPAbI
TanAay iWKi WbIfbIHAAPAbBIH €H MAHbI3AbICbl EKEHIH KBPCETeAji, BATKEHI 0/1ap MHHOBALMANBIK CYPaHbIC NEH
KacinopblHAAPAbIH dN1eyeTiH KepceTeai.- KomnaHuanap *Kysere acblpaTbiH KbI3MET TypaepiHe HerisaenreH
iLWKIi WhIfbIHAAPAbI 6enyai 3epTTey YLWiH KOCbIMLLA Tanaay KaskeT.
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AHHOTALUA

CerogHa HAOKP cuntaloTcAa KpUTUYECKM BaXKHbIMM A1A AOCTUXKEHUA YCTOMUYNMBOFO Pa3BUTUA, MOCKO/bKY
OHM CNOCOBCTBYIOT MHHOBALMAM U CTUMYINPYIOT SKOHOMMYECKUI pocT. Llenbto AaHHOM paboTbl ABNseTCA
onpeaeneHne 0CHOBHbIX NOKa3aTenen nccaefoBaHuin U pa3paboToK M NpoBeaeHNE aHaNMU3a CUTYaLUK C
nccnegoBaHMAMK U paspaboTkamu B KasaxctaHe. MeTogo0n0rnsa cocTouT M3 CMCTeMaTMYecKoro ob63opa
nuTepatypbl (13 ctaTelt) U CTAaTUCTUYECKOrO aHa/M3a MUCCNeLOoBaHMMA M MHHOBALMOHHOIO PasBUTMA B
KasaxctaHe 3a nepuog ¢ 2014 no 2020 rogbl 1 BKAtOYaeT nokasaTtenn pa3sutna HUOKP B KasaxcTtaHe:
3aTpaTtbl Ha HUOKP, 061ume/BHYTPEHHME/BHELLUHME U UCTOYHUKN GUHAHCUPOBaHMUA. Pe3ynbTaTbl NOKa3anu,
YTO HamMbonee BbICOKUI YPOBEHb BHYTPEHHMX 3aTPAT HA MHHOBALMOHHbIE UCCNEA0BAHNA U Pa3paboTKu
dopmumpyeTca B ropodax Anmatbl, ActaHa U B MaHrucrayckoi obnactu. OgHaKo ypoBEeHb BHYTPEHHMX
3aTpaT Ha uccnepoBaHuA B Anmatbl CHU3MACA Ha 22% B 2018 roay- MNonoxutenbHaa AnMHaMKUKa bbina
B I. ActaHe, BocTouHo-KasaxcTaHcKol, ATblpayckol, MaHructayckoii, MaBnogapckon u HKambblncKoi
obnactax. TakKe Habatoganack YeTKas TEHAEHLMA K YBEANYEHUIO COOCTBEHHbIX CPEACTB NpeanpuaTui,
HanpaBAAemblX Ha GUHAHCMPOBaHME 3TUX pacxoaoB. lNosyyeHHble AaHHblE CBUAETENLCTBYIOT O TOM,
YTO AMPEKTUBHLIM OpraHaM cnenyer yaenATb NPUOPUTETHOE BHUMAHWE MNOAAEP)KKE MHBECTULMA B
nccnefoBaHuA, pa3paboTkn U MHHOBALMM KaK B FOCYAAPCTBEHHOM, TaK U B YaCTHOM CEKTOpax. AHanu3
pPacxoAoB HA MCCNea0BaHMA U Pa3paboTKM NMOKA3bIBaeT, YTO BHYTPEHHME 3aTpaThbl ABAAOTCA Hanbonee
BaXHbIMM, TaK KaK OHM OTPa*KaloT MHHOBALMOHHbBIN CAPOC M NOTEHLMAN NPeAnpUATUR. [JanbHenwni
aHanM3 HeobxoguMm ONA WU3YYEeHMA pacnpeseneHUa BHYTPEHHMX 3aTpaT B 3aBMCMMOCTM OT BMAOB
[EeATeNbHOCTU, OCYLLECTBAAEMOM KOMNAHUAMM.
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Introduction

Research and development (R&D) has sig-
nificantly promoted sustainable development in
many countries worldwide. According to numerous
studies, research and development (R&D) is criti-
cal factor in achieving sustainable development,
as it promotes innovation and drives economic
growth (Olaoye et al., 2021). R&D helps create
new knowledge, technologies, products, and ser-
vices that can improve living standards, promote
environmental sustainability, and address social
challenges (Stern & Valero, 2021). Many countries
around the world have recognized the importance
of R&D in sustainable development and have in-
vested heavily in it to achieve their goals

Countries that have invested in R&D have
seen improvements in their economic, environ-
mental, and social conditions. For example, South
Korea has invested heavily in R&D and has be-
come one of the world’s leading innovative coun-
tries, with spending on R&D increasing from 2.3%
of its GDP in 2005 to 4.5% in 2019 (Kim &Park,
2020). Sweden is another country that has invested
heavily in R&D, achieving significant progress in
sustainable development (Stanujkic et al., 2020).
In some countries, investment in R&D has played
a crucial role in promoting sustainable develop-
ment, achieving significant progress in areas such
as renewable energy, environmental protection,
and disaster management (Majid, 2020).

Kazakhstan, a country located in Central Asia,
has also recognized the importance of R&D in
sustainable development. In recent years, the gov-
ernment has been investing in R&D and has made
progress in various fields such as renewable ener-
gy, agriculture, and healthcare. Kazakhstan has set
ambitious targets to increase its spending on R&D
to 1% of its gross domestic product (GDP) by 2025
and to become one of the leading innovative coun-
tries in the region. As of 2019, Kazakhstan’s ex-
penditure on R&D had increased to 0.49% of GDP,
up from 0.14% in 2005, indicating steady progress
(World Bank, 2021). However, compared to other
developed countries, Kazakhstan still lags in R&D
spending, and more needs to be done to achieve its
sustainable development goals.

To promote R&D, Kazakhstan has estab-
lished the National Scientific and Technological
Development Fund, which provides funding for
R&D projects. The country has also collaborated
with other countries and international organiza-
tions to promote R&D and technology transfer.
However, there are still challenges that need to be
addressed, such as improving the R&D infrastruc-
ture, addressing the shortage of qualified research-

ers and scientists, and strengthening the links be-
tween R&D and industry to translate research into
commercial products and services.

Compared to Kazakhstan, many other coun-
tries have successfully promoted R&D for sus-
tainable development. For example, South Korea
spends 4.5% of its GDP on R&D, while Sweden
spends 3.3% (World Bank, 2021). These countries
have made significant progress in promoting inno-
vation, developing new technologies, and address-
ing social and environmental challenges.

R&D plays a crucial role in achieving sustain-
able development, and Kazakhstan has recognized
its importance. The country has been investing in
R&D and making progress in various fields. How-
ever, more must be done to strengthen the R&D
infrastructure and promote collaboration between
industry and academia to achieve its sustainable
development goals, as demonstrated by successful
examples from other countries.

Literature Review

In recent years, there has been growing inter-
est in the relationship between costs and innova-
tion in various research fields. Many studies have
investigated the impact of expenses on innovation,
as well as the effectiveness of different types of in-
novation strategies in reducing costs and improv-
ing efficiency. This literature review aims to pro-
vide an overview of research on the effectiveness
of costs and innovation in different contexts.

One area where costs and innovation are
closely linked is developing and deploying renew-
able energy technologies. Some studies have ex-
plored the cost-effectiveness of different types of
renewable energy, such as solar, wind, and hydro-
power, as well as the role of innovation in driving
down costs and increasing efficiency. Moreover,
they state that innovation has the potential to drive
down costs and increase the efficiency of renew-
able energy technologies. Still, the effectiveness of
innovation strategies may depend on factors such
as the specific technology being developed, the
policy and regulatory environment, and the avail-
ability of financing and investment. Adopting re-
newable energy technologies may also have broad-
er economic and environmental impacts, such as
job creation and reduced greenhouse gas emissions
(Zhao et al., 2021). Che et al. (2022) examined the
impact of innovation on the cost of solar photovol-
taic (PV) modules, finding that innovation played
a significant role in reducing costs and improving
efficiency.

Another area where costs and innovation are
closely linked is in the field of healthcare. Many
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studies have explored the impact of innovation on
healthcare costs, as well as the effectiveness of dif-
ferent types of innovation strategies in improving
health outcomes and reducing costs. The studies
suggest that innovation has the potential to improve
healthcare outcomes and reduce costs. However,
the effectiveness of innovation strategies may de-
pend on factors such as the specific healthcare con-
text and the types of innovations being implement-
ed. In addition, the adoption of new technologies
and practices may require significant investment
and changes to organizational processes, which can
create challenges for healthcare providers and poli-
cymakers. Overall, the relationship between costs
and innovation in healthcare is an area of ongoing
research and discussion in the healthcare industry
(Deeny & Steventon, 2017). For example, a study
by Jacobs et al. (2017) investigated the impact of
healthcare innovations on healthcare spending in
the Netherlands, finding that innovations that led
to greater efficiency and improved outcomes were
associated with lower costs.

In the field of manufacturing, there has been
growing interest in the relationship between costs

and innovation in the context of Industry 4.0. Many
studies have explored the potential of new technol-
ogies, such as artificial intelligence, 3D printing,
and the Internet of Things, to reduce costs and
improve efficiency in manufacturing. The studies
suggest that the use of Industry 4.0 technologies
has the potential to reduce costs and improve effi-
ciency in manufacturing, which in turn can lead to
greater competitiveness and innovation. However,
adopting these technologies also requires signifi-
cant investment and changes to organizational pro-
cesses, and the benefits may not be immediately
apparent. The relationship between costs and inno-
vation in the context of Industry 4.0 is an area of
ongoing research and discussion in the manufac-
turing industry (Horvath & Szabo, 2019). Szasz et
al. (2021) investigated the impact of Industry 4.0
technologies on manufacturing costs, finding that
these technologies could reduce costs and improve
efficiency significantly.

In table 1, there are described the primary
sources of innovative activities financing.

Table 1 - Source of financing for innovative activities

No. Source of Financ- Description Advantages Disadvantages
ing
1 Own Funds Funds invested by the organiza- | Autonomy and con- | Limited financial re-
tion using its own financial re- | trol over innovation | sources
sources activities
2 Credits and Loans | Funds borrowed from financial | Access to a larger [ Debt and interest
institutions to finance innovation | pool of financial re- | payments that im-
activities sources pact financial perfor-
mance and sustain-
ability
3 Funds of Foreign | Funds received from foreign in- | Access to a larger | Relinquishing con-
Investors vestors to finance innovation ac- | pool of financial re- | trol over activities
tivities sources and expertise | and strategic direc-
tion
4 Funds of the Re- | Funds received from the govern- | Stable and predict- | Subject to political
publican Budget ment to finance innovation activ- | able source of fund- | and bureaucratic in-
ities ing fluences

Note: compiled by the authors

The main sources of financing for innovative
activities can be broadly classified into four cate-
gories: own funds, credits and loans, funds of for-
eign investors, and funds of the Republican bud-
get. Each of these sources has its own advantages
and disadvantages, and the optimal mix of funding
sources may vary depending on the specific needs

and circumstances of a given organization or proj-
ect (Carayannis & Campbell, 2011).

Own Funds: This refers to the funds that an
organization invests in its own research and devel-
opment activities using its own financial resources.
This source of financing offers a high degree of au-
tonomy and control over the direction and pace of
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innovation activities, but it may also limit the scale
and scope of such activities due to the finite nature
of the organization’s resources.

Credits and Loans: This refers to the funds
that an organization borrows from financial insti-
tutions, such as banks, to finance its innovation ac-
tivities. This source of financing offers access to a
larger pool of financial resources than own funds,
but it also carries the risk of debt and interest pay-
ments that can impact the organization’s financial
performance and sustainability.

Funds of foreign investors refer to the funds
that an organization receives from foreign inves-
tors, such as venture capitalists or private equi-
ty firms, to finance its innovation activities. This
source of financing offers access to a larger pool
of financial resources and can bring in expertise
and networks from overseas. However, it may also
entail relinquishing some control over the organi-
zation’s activities and strategic direction (Lerner &
Nanda, 2020).

Funds of the Republican Budget: This refers
to the funds that an organization receives from the
government through grants or other financial sup-
port mechanisms to finance its innovation activi-
ties. This source of financing offers a stable and
predictable source of funding. However, it may
also be subject to political and bureaucratic influ-
ences that can limit the organization’s autonomy
and flexibility in pursuing its innovation activities.

The optimal mix of financing sources for in-
novative activities may vary depending on the spe-
cific context and needs of a given organization or
project. A combination of these financing sources
may be used to create a sustainable and diversi-
fied funding model that enables an organization to
pursue its innovation objectives while managing
financial risks and constraints (Luksic et al., 2022).

The literature suggests that a mix of financing
sources is often the best organisational approach.
The optimal mix depends on factors such as the
nature of the innovation activity, the size of the or-
ganization, and the current economic climate. For
example, small startups may rely on their funds
and the funds of foreign investors to finance their
innovative activities, while larger established com-
panies may have more access to credits and loans
and funds from the Republican budget (Hitt et al.,
2011; Prijadi et al., 2020; Shkabatur et al., 2022).

The extensive literature on the impact of
R&D and innovation costs on GDP covers a wide
range of topics. Below are some key findings and
insights from this literature, including examples of
experiences in different countries.

Positive impact on GDP. Numerous studies
have found a positive relationship between R&D
and innovation expenses and GDP. For example,
a study by Boeing (2022) found that R&D invest-
ments in Germany had a positive impact on GDP
growth and that the impact was more significant
for small and medium-sized enterprises. Similar-
ly, a study by Castellani et al. (2019) found that
R&D investments in the United Kingdom posi-
tively impacted productivity and GDP growth. In
South Korea, R&D investments by the government
and private sector have played a significant role in
the country’s rapid economic growth (Sawng et al.,
2021).

Spillover effects. R&D and innovation ex-
penses can also have spillover effects that benefit
the broader economy. R&D investments by one
company can lead to spillover effects that benefit
other companies in the same industry (Hajek &
Stejskal, 2018). Additionally, a study by Cimoli et
al. (2009) found that R&D investments can lead
to technology transfers and knowledge spillovers
that benefit developing countries. For instance, In-
dia has benefited from knowledge spillovers and
technology transfers through collaborations with
foreign firms and multinational corporations (Ku-
mar & Prakash, 2017).

Impact of government policies. Government
policies, such as tax incentives or grants for R&D,
can also impact the relationship between R&D and
innovation expenses and GDP. Government subsi-
dies for R&D in France had a positive impact on
productivity and GDP growth. Moreover, tax in-
centives for R&D in the United States had a posi-
tive impact on innovation and GDP growth (Xin et
al., 2021). In China, the government has invested
heavily in R&D and innovation, including estab-
lishing special economic zones and providing tax
incentives, which have contributed to the country’s
economic growth (Park & Kim, 2022)

Long-term impact. Finally, the impact of R&D
and innovation expenses on GDP can be long-term
and difficult to measure. A study by Bloom et al.
(2020) found that investments in intangible assets,
such as R&D and innovation, can significantly
impact GDP growth over several decades. For ex-
ample, Japan has invested in R&D and innovation
for decades, which has contributed to its economic
success, particularly in industries such as electron-
ics, automobiles, and robotics (Kang & Motohashi,
2020).

The literature suggests that R&D and inno-
vation expenses can have a positive impact on
GDP through increased productivity, technology
transfers, and knowledge spillovers. Additionally,
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government policies can play a role in encouraging
R&D. Overall, the research on the effectiveness of
costs and innovation suggests that innovation can
significantly reduce costs and improve efficiency
in various contexts. However, the effectiveness of
different types of innovation strategies can vary
depending on the specific context and the type of
innovation being deployed. Therefore it is essential
to analyze the development of R&D indicators and
the current situation in Kazakhstan.

Methodology
The research methodology of this paper con-
sists of two steps. First, the goal was to conduct a
systematic literature review on R&D’s impact on
GDP. This analysis will allow us to identify pri-
mary indicators various scientists use to analyze

the impact and relationship of R&D and economic
growth. The systematic literature review is a rig-
orous method used to identify, analyze, and syn-
thesize existing research on a specific topic. It in-
volves formulating a research question, planning
the review process, conducting comprehensive lit-
erature searches, selecting relevant studies based
on inclusion criteria, extracting data from selected
studies, assessing study quality, and synthesizing
findings. The goal is to provide a comprehensive
overview of existing evidence and identify re-
search gaps.

The systematic literature review included
13 articles, based on which there were identified
primary indicators considered by various authors
when analyzing R&D impact on GDP. The second
step of the analysis included a statistical analysis
of the current R&D and innovation development
situation in Kazakhstan. The indicators used in this
article are listed in Table 2.

Table 2 - Indicators of R&D Development in Kazakhstan

No. Indicator Source of information the data
1 Total R&D costs Bureau of National Statistics
2 Internal costs (governmental, higher profes- Bureau of National Statistics

sional education, business, non-profit)

3 Internal costs by regions Bureau of National Statistics
4 External costs Bureau of National Statistics
5 Sources of funding for domestic R&D costs Bureau of National Statistics

Note: compiled by the authors

Conducted systematic literature review al-
lows to identify primary indicators considered by
various authors when analyzing R&D develop-
ment. The indicators included expenses on R&D
divided by internal and external costs and funding
sources. Whereas internal costs were analyzed re-
gion-wise and by type of work conducted.

Results and analysis

The analysis conducted is of significant im-
portance as it sheds light on the impact of research
and development (R&D) on the economy of Ka-
zakhstan. The systematic literature review that was
carried out provides a comprehensive understand-
ing of the primary indicators that various authors
consider when analyzing the relationship between
R&D and GDP.

This, in turn, can guide decision-making re-
garding funding priorities for R&D initiatives and

policies to encourage innovation and research.
Furthermore, examining R&D costs and invest-
ment in different regions of Kazakhstan over six
years (2014-2020) provides valuable insights into
the distribution of resources and the effectiveness
of R&D efforts across the country. This can help
identify areas where additional investment or pol-
icy changes may be necessary to improve the im-
pact of R&D on the economy.

The analysis carried out in this study is an es-
sential step in understanding the role of R&D in
the economic development of Kazakhstan and can
inform future policies and decision-making in this
area. By identifying and presenting these indica-
tors in Table 3, this analysis helps inform policy-
makers, business leaders, and researchers about the
key factors that influence the impact of R&D on
the economy.
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Table 3 - Systematic literature review: primary indicators considered by various
authors when analyzing R&D impact on GDP

No Study Methodology Results
1 | Olaoye et al., Empirical analysis Higher R&D expenditures lead to higher produc-
(2021) tivity and GDP per capita, but only in the long run.
2 | Stern & Valero Empirical analysis R&D investments positively impact economic
(2021) growth, but the impact is more remarkable in de-
veloped countries than in developing ones.

3 | Boeing et al. Empirical analysis of German | Basic research significantly impacts productivity

(2011). manufacturing firms more in low-tech industries, while applied research
has a more significant impact in high-tech.

4 |[Xinetal. (2021) Empirical analysis of European | Firms that invest in cleaner technologies tend to

firms have higher productivity and R&D expenditures.

5 | Majid (2020) Empirical analysis Environmental policies that promote clean technol-
ogies can increase R&D expenditures and improve
economic performance.

6 | Viglioni (2021) Empirical analysis of Brazilian [ R&D investments are positively associated with

firms productivity and innovation performance, especial-
ly in high-tech industries.

7 | Arora et al. (2021) | Empirical analysis Firms that invest more in R&D tend to have higher
profits and market values, indicating positive spill-
overs from innovation.

8 | Sawng (2021) Empirical analysis of South Ko- [ R&D investments have a positive impact on eco-

rea’s economy nomic growth, but the impact diminishes as the
economy becomes more developed.

9 | Bigliardi et al. Empirical analysis of manufactur- | R&D investments are positively associated with

(2020) ing firms innovation and firm performance, and foreign col-
laborations can enhance this.
11 | Belitski et al Empirical analysis of UK firms R&D investments have a positive impact on pro-
(2020) ductivity and profitability, and the impact is greater
for firms with patents.
12 | Habibi & Zabar- Comparison of developing OECD | Higher R&D investments have a positive impact on
dast (2020) and Middle East countries economic growth, but the impact is greater in coun-
tries with high levels of education.
13 | Kang & Moto- Empirical analysis of Japanese [ R&D investments have a positive impact on pro-
hashi. (2020) manufacturing firms over 20 years | ductivity growth, and the impact is greater for firms
that collaborate with others.

Note: compiled by the authors

The table provides a summary of recent stud-
ies on the impact of costs on R&D and innovation.
Each study is briefly described, along with the
methodology used, and the main results are pre-
sented. From table, it is clear that there is a consen-
sus among the studies that R&D investments have
a positive impact on productivity, innovation, and
economic growth. However, the impact may vary
depending on factors such as the level of human
capital, the industry, the size of the firm, and the
country’s level of development.

Some studies also suggest that investments in
cleaner technologies can improve both productivi-

ty and R&D expenditures and that R&D subsidies
can have a positive impact on innovation and firm
performance, particularly in high-tech industries.

The impact of R&D and innovation costs on
GDP has been extensively studied by scholars and
policymakers worldwide. The studies in the ta-
ble provide essential insights into the relationship
between R&D investments and economic perfor-
mance, but several other factors can affect this re-
lationship.

For example, the effectiveness of R&D in-
vestments may depend on the institutional environ-
ment, the level of competition, and the nature of
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innovation systems in a country (Oluwatobi et al.,
2020). Firms’ financial constraints may also affect
the relationship between R&D investments and in-
novation outcomes (Cassiman & Veugelers, 2002).

Moreover, the impact of R&D investments
on economic growth may vary depending on the
type of innovation, such as incremental or radical,
and the extent to which it is diffused throughout
the economy (Hao et al., 2020; Torres de Oliveira
et al., 2022).

Overall, the studies in the table provide
valuable insights into the impact of R&D and in-
novation costs on GDP. However, several other
factors need to be considered when analyzing this
relationship. The findings suggest that R&D and
innovation investments can be a crucial driver of
economic growth, productivity, and innovation

performance and that policymakers should prior-
itize supporting these investments in both the pub-
lic and private sectors.

Next, there was conducted an analysis of the
current situation of R&D development expenses
based on the secondary data. Analysis of research
and development costs showed that during the study
period, research and development costs increased
by almost 44.5 billion KZT, which is 60.5% of the
base year level. Moreover, it is clear that the pri-
mary growth occurred precisely in terms of exter-
nal costs, which show an increase of more than 3.7
times (284.5%) and amounted to about 27.4 billion
KZT in the reporting period. Whereas internal costs
increased over the same period by only 22.5 billion
KZT, which amounted to 34.2% of the base level,
reaching 89.0 billion KZT (Table 4)

Table 4 - Research and development costs

Growth rate
) 2014-2020
Indicator | 2014 | In% | 2015 | 2016 | 2017 2018 2019 2020 In %
Min. o
KZT ’
Total R&D | 73556 | 100,0 | 86573 | 89510 | 92732 | 99707 118 071 | 116 743 | 100,0 43187 58,7
costs
Internal 66348 90,2 | 69303 | 66600 | 68884 | 72225 82333 89029 |763 22681 34,2
costs
External 7208 9.8 17270 | 22910 | 23848 | 27482 35738 | 27714 | 23,7 20506 | 284,5
costs

Note: compiled by the authors

During the reporting period, the total costs ex-
ceeded 116.7 billion KZT. Among these indicators,
the internal costs of research and development are
considered the most crucial as they reflect the inno-
vation demand and potential of the enterprises. To
analyze this further, it is essential to examine the
distribution of internal costs based on the types of
activities carried out by the companies. According
to Table 19, domestic costs in the country increased

by 34% (22.6 billion KZT), totalling over 89.0 bil-
lion KZT. The business sector had the largest share
of these costs, accounting for 36.7% and 41.3% of
all costs in the base and reporting years, respec-
tively.

Further, the distribution of internal costs for
R&D is given in Table 5.
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Table 5 - Distribution of internal costs for R&D by types of activity

Growth rate

~ 2014-2020
Indicator 2014 | In% | 2015 | 2016 2018 | 2019 | 2020 | In% —
n.
KZT
Internal costs | 66348 | 100,0 | 69303 | 66600 | 68884 | 72225 | 82333 | 89029 | 100,0 | 22681 | 34
for R&D
Governmental | 21696 | 32,7 |20329 | 18640 | 20961 | 22092 | 24291 | 28847 (324 | 7151 | 32
COSsts

sional education

Higher profes- | 14707 | 22,2 | 13486 | 11532 | 13179

11515 | 13374 14796 | 16,6 89 0

Business 24338 36,7 |27791

28873 | 28665

30999 | 33884 | 36833 |413 12495 | 51

Non-profit 5608 8,5 7701 | 7555 | 6078

7619 | 10784 | 8553 8,7 2945 | 52,5

Note: compiled by the authors

The public sector ranks second in terms of in-
ternal costs, accounting for over 32% of the total.
The non-profit sector had the lowest expenses, with
its share of expenses not exceeding 10% of the to-
tal. Notably, the sector of higher professional edu-
cation exhibited a negative trend in both the share
of costs and physical volume. In the reporting year,
the universities’ share of participation in internal
costs was 16.6%, which decreased by 5.6%. The
absolute value of costs incurred decreased by al-
most 1.4 billion KZT until 2019, and in 2020, the
indicator was almost the same as in 2014, with a
difference of only 0.89 billion KZT.

It is also important to note that the most sig-
nificant positive changes occurred in the business
sector, where the cost growth amounted to 51% or
12.5 billion KZT. On the one hand, these trends
indicate that the business sector has begun to pay
more and more attention to innovation processes.
However, the growth rate of such attention does
not fully meet the requirements of today due to the
acceleration of all processes. On the other hand,
the negative trend in the field of higher profes-
sional education is alarming, which in its essence
should, on the contrary, be the flagship of innova-
tive activity.

Such a multidirectional development of the
priorities of innovation activity indicates that there
are specific problems in the republic in forming
an innovative ecosystem of entrepreneurship. We
also consider it important to consider the issue
of internal costs for research in the context of the
country’s regions. This will enable the researcher

to identify the existing problems in the regions in
order to identify the factor dependence on the spe-
cific conditions of each region and develop iden-
tified recommendations for increasing the level of
innovative solutions in entrepreneurship.

To sum-up, the analysis of internal costs for
research and development in Kazakhstan showed
that the business sector is demonstrating positive
growth, while the sector of higher professional
education is experiencing a negative trend. The
public sector is the second-largest contributor to
R&D expenses, while the non-profit sector has the
smallest share. The multidirectional development
of priorities in innovation activity signals the exis-
tence of problems in the formation of an innovative
ecosystem of entrepreneurship. Therefore, it is rec-
ommended to consider the issue of internal costs
for research in the context of the regions of the
country to identify existing problems and develop
region-specific recommendations for increasing
the level of innovative solutions in entrepreneur-
ship (see Table 6).
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Table 6 - Domestic expenditures on R&D by regions of Kazakhstan

Dynamics
Region 2014 | 2015 2016 2017 2018 2019 2020 | In% | Min.
KZT v
Kazakhstan 66348 | 69303 | 66600 | 68884 | 72225 | 82333 | 89029 | 100 (22681 | 1,34
Akmola 827 | 1113 797 898 1694 1609 | 1655 | 1,9 828 2,00
Aktobe 735 702 763 839 975 1061 | 1177 | 1,3 442 1,60
Almaty 804 | 1054 942 871 1121 1521 | 1673 | 1,9 869 1,08
Atyrau 1886 | 2416 2753 3638 4495 | 5135 | 5802 | 6,5 | 3916 | 2,08
West- Kazakhstan 672 753 1789 299 878 1045 | 1061 | 1,2 389 1,58
Zhambyl 1322 | 690 456 1024 732 759 2156 | 24 834 1,63
Karaganda 4049 | 3598 4279 3488 3508 | 4544 | 3986 | 4,5 -63 0,98
Kostanay 574 599 562 1177 827 688 788 0,9 214 1,37
Kyzylorda 266 236 614 506 302 273 284 0,3 18 1,07
Mangystau 6161 | 7695 7800 8044 9849 | 9714 | 10428 | 11,7 | 4267 | 1,69
Pavlodar 323 321 390 336 290 1258 598 0,7 275 1,85
South-Kazakhstan 236 224 180 185 226 241 339 0,4 103 1,44
Turkestan 284 313 173 205 274 189 482 0,5 198 1,70
East- Kazakhstan 3041 | 3300 3475 5001 5319 | 7082 | 5412 | 6,1 | 2371 1,78
Astana c. 10188 | 13452 | 13991 16298 | 14094 | 17965 | 18753 | 21,1 | 8565 | 1,84
Almaty c. 34030 | 31791 | 26596 | 25358 | 26587 | 28095 | 32873 | 36,9 | -1157 | 0,97
Shymkent c. 950 | 1047 1038 719 1054 1154 | 1560 | 1,8 610 1,64

Note: compiled by the authors

The presented data showed that the highest
level of internal costs for innovative research and
development is formed in the cities of Almaty and
Astana, and in Mangystau region, where these
costs in the reporting year amounted to 36.9, 21.1
and 11.7%% or 32.8, 21.1 and 10.4 billion KZT,
respectively. A similar picture was observed in the
base period. Also, among the major investors in
research and development, one can note such re-
gions as East Kazakhstan, Atyrau and Karaganda
regions, where the level of these costs amounted to
6.1, 6.5 and 4.5%% or 5.4, 5.8 and 3.9 billion KZT.

As for the dynamics of the studied indicator
in the analyzed period, it can be seen that in the re-
gion with the highest costs, namely in Almaty, the
most significant changes occurred, and it is import-
ant to note that a negative trend has formed. Thus,
over the period under study, the level of internal
research costs decreased by 22% in 2018 to a level
of 26.6 billion KZT, and only in 2020 reached the
level of 2014.

On the contrary, such regions as Astana, East
Kazakhstan, Atyrau and Mangystau, Pavlodar, and

Zhambyl regions demonstrate significant positive
dynamics, where the growth ranged from 60% to
more than 2.3 times.

Next, we will consider the issue of cost dis-
tribution by type of work performed, which will
show the main trends in the direction of invested
funds in Table 7.
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Table 7 - Distribution of internal costs by types of work

. Dynamics
Indicator 2014 2015 | 2016 | 2017 | 2018 | 2019 | 2020
MIn.KZT %

Internal costs 66348 69303 66600 63884 72225 82333 89029 22681 1,34
for R&D

Fundamental 15261 15839 13809 10786 10629 11044 14144 -1117 0,93
research

Applied 38395 36959 35841 40910 43278 52621 54462 16067 1,42
research

Experimental 12692 16505 16950 17189 18317 18668 20423 7731 1,61
design

Note: compiled by the authors

The presented data showed that the most sig-
nificant increase in the cost of research and devel-
opment increased by 5.6 billion KZT or 61% of
the level of 2014, and the emerging trend was sta-
ble throughout the period. Applied costs increased
by 42% or 16.0 billion KZT and, in terms of total
volume, account for more than 50% of all internal
costs.

A significant issue that characterizes the qual-
ity of internal R&D expenditures is the sources of
financing for these expenditures (see Table 8).

Table 8 - Sources of funding for domestic R&D costs

. D M
Indicator 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 YRAmIES
MInKZT | %
Internal costs | 66348 | 69303 | 66600 | 68884 | 72225 | 82333 | 89029 2681 | 134
for R&D
Own funds 19858 | 25357 |26389 | 28188 | 34251 |37711 | 35541 15683 | 1,79
Republican | 43053 | 40425 | 35186 | 35338 |31636 |35966 | 45671 2618 | 1.06
budget
Local budget | 291 295 254 642 510 750 580 289 1.99
Foreign invest- | 490 1255|1019 | 1272|1924  |3338 | 2211 1721 | 451
ment
Othermeans | 2656 | 1973|3752  |3444 13904 | 4568 | 5026 2370 | 1.89

Note: compiled by the authors

Through the definition of these sources, one
can understand the presence or absence and the
strength of the interest of sure participants in eco-
nomic relations. Overall, this analysis provides
valuable insights into the state of innovation in
Kazakhstan and can inform future policies and
strategies for promoting and supporting innovation
activities in the country. As we can see from the

presented data, there was a clear upward trend in
the own funds of enterprises allocated to finance
these costs. So, for example, over a period of seven
years, companies financed innovative research and
development in the amount of 35.5 billion KZT,
which exceeds the baseline by 15.6 billion KZT or
79% of the 2014 level.
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On the contrary, from significant negative
changes, one can note a decrease in state budget
funds for these purposes, namely by 73%, which
is more than 11.4 billion KZT in 2018, but in sub-
sequent years there was an increase of 45.6 bil-
lion KZT in 2020. Moreover, the largest increase
in the companies’ funds occurred precisely in the
last year of the study period, when the companies’
funds allocated for research and development in-
creased by more than 6.1 billion KZT.

It is also evident that the R&D costs presented
above are designed to ensure an increase in the ef-
ficiency of activities due to an increase in the level
of the innovation component since it is innovations
that carry a rational grain that provides an increase
in productivity, quality, resource savings and other
financial and economic characteristics.

Conclusion

In conclusion, the effectiveness of cost and in-
novation in Kazakhstan is a complex and multifac-
eted issue that depends on various factors, such as
funding sources, regional disparities, and the over-
all economic and political environment. The anal-
ysis of the available data shows that while some
regions, such as Almaty and Nur-Sultan, have high
levels of internal costs for research and develop-
ment, others, such as East Kazakhstan and Atyrau,
are significant investors in innovative activities.

Moreover, the study highlights the impor-
tance of choosing the right mix of funding sources,
as each source has advantages and disadvantages.
Own funds provide autonomy and control, while
credits and loans offer access to a larger pool of
financial resources. Foreign investors can bring in
expertise and networks from overseas but this may
entail relinquishing some control, and funds from
the government offer stable and predictable fund-
ing. However, they may be subject to political and
bureaucratic influences. Finally, the analysis of the
dynamics of the studied indicator shows that some
regions have demonstrated significant positive
growth while others have experienced negative
trends. These disparities emphasize the need for
a more targeted and regionally-focused approach
to innovation policies and funding mechanisms in
Kazakhstan.

The analysis of internal costs for innovative
research and development in Kazakhstan over the
period from 2014 to 2020 reveals both positive and
negative trends in different regions. While some
regions, such as Almaty, experienced a decrease in
internal research costs, others, such as Nur-Sultan,
East Kazakhstan, Atyrau, and Mangystau, showed
significant positive dynamics. The increase in the

cost of development and development, as well
as applied costs, is a positive trend that indicates
a growing interest and investment in innovation
activities. However, it is crucial to consider the
sources of financing for these expenditures to un-
derstand the interests and strengths of different
economic participants.

Based on the study, the following recommen-
dations can be made.

First, increase investment in research and de-
velopment: Given the positive impact of R&D ac-
tivities on innovation and economic growth, there
is a need to increase investment in R&D, partic-
ularly in regions where the level of R&D costs is
low. This can be achieved through a combination
of public and private funding, as well as tax incen-
tives and other policies that encourage innovation.

Second, encourage internal funds for R&D:
While borrowing from financial institutions can
provide access to a larger pool of financial resourc-
es, it is essential to encourage organizations to use
their funds for R&D activities. This can help main-
tain greater control over the direction and pace of
innovation activities and may lead to greater long-
term sustainability.

Third, encourage collaboration between re-
gions: Given the significant variation in R&D costs
across regions, there is a need to encourage collab-
oration between regions to share knowledge and
resources, notably between regions with high R&D
costs and those with low R&D costs. Encourage
the use of applied research: While basic research
is essential, it is also important to encourage the
use of applied research, which directly impacts
industry and society. Policymakers can encourage
the use of applied research by providing funding
for research that is linked to practical applications,
as well as by fostering collaboration between re-
search institutions and industry.

Fourth, increase transparency in R&D financ-
ing: To ensure that R&D financing is used effec-
tively, it is crucial to increase transparency in the
sources and use of R&D financing. This can be
achieved through the publication of annual reports
that provide detailed information on R&D ex-
penditures and through the establishment of clear
guidelines for the use of R&D financing.

Overall, by addressing these challenges and
promoting a more diversified and sustainable ap-
proach to financing innovation, Kazakhstan can
unlock its full potential and become a leading in-
novator in the region.
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