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Abstract. In this article, author analyzes the research and development (R&D) indicators of
Organization for Economic Co-operation and Development (OECD) member countries and the Republic
of Kazakhstan. R&D is the main driver of innovation, so R&D expenditure is a key indicators used
to monitor resources devoted to science and technology worldwide. This paper outlines topical issues
of foreign experience in financing research and development on the example of OECD countries. The
following tasks were set in this research: to do a comparative analysis of R&D financing in mentioned
countries and reveal the leading countries; identify a number of patterns inherent in OECD countries and
Kazakhstan in recent times. The study is based on statistical analysis of expenditures on R&D of countries
and its structures, such as total, government, high education, and business expenditures. In addition, author
use data from Global Innovation Index and ranking of top 100 innovative universities by Reuters. The
results suggest that countries that pay great attention to R&D financing are on leading positions in the
world, and these countries have formed the best innovative universities in the world that are engaged in
the latest developments and work at the forefront of science and technological progress, which stimulates
the economy to grow.
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Introduction. In 2011, Kazakhstan started the process of accession to the OECD and to
Committees on education, entrepreneurship, investment, agriculture, industry and innovation.
To join the committees, the OECD requires the applicant country to actively participate in its
projects and implement the principles. Currently Kazakhstan is experiencing a period of complex
system changes aimed at improving the level of science, technology, innovation and education in
terms of globalization and internationalization. Analyzing the experience of OECD countries in
development of innovations is very important to define ways and prospects for Kazakhstan. OECD
countries have accumulated sufficient experience in the modernization of the economy, taking into
account both global trends and specific features of national socio-economic development. Science,
technology, and innovation currently are a key to improve economic performance and social well-
being. R&D is the main driver of innovation, and R&D expenditure and intensity are two of the key
indicators used to monitor resources devoted to science and technology worldwide. Governments
are increasingly referring to international benchmarks when defining their science polices and
allocating resources [1]. Support to R&D has a crucial role not only for companies but also for
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a country’s economic growth and sustainable development by increasing competitiveness
and social wellbeing. Therefore, it is important to analyze R&D in complex in context of both
government and higher education sectors [2].

Task setting. In this regard, R&D indicators are crucial for monitoring scientific and
technological development, and its analysis will help to show the attention paid to research and
development, make an assessment of which countries are investing in science and the structure of
these investments.

Research methods. The theoretical and methodological bases of the article are the works of
scientists from CIS and OECD countries. As a methodological basis of the study, the author uses
a systematic functional and statistical analysis. For this study, author analyzes the data collected
from OECD statistics, Clarivate Analytics, data of Global Innovation Index and Reuters Agency.

The Organization for Economic Co-operation and Development is an international
organization that works to build better policies for better lives. Its goal is to shape policies that
foster prosperity, equality, opportunity and well-being for all establishing international norms and
finding evidence-based solutions to a range of social, economic and environmental challenges [3].
Today, the organization has 36 member countries (see Table 1).

Table 1
OECD member countries
Country Date Country Date Country Date
Australia 7 June 1971 | Hungary 7 May 1996 |[New Zealand |29 May 1973
Austria 29 September | Iceland5 June 1961 Norway 4 July 1961
1961
Belgium 13 September | Ireland 17 August | Poland 22 November
1961 1961 1996
Canada 10 April 1961 | Israel 7 September | Portugal 4 August 1961
2010
Chile 7 May 2010 | Italy 29 March|S 1 o v a k|14 December
1962 Republic 2000
C z e ¢ h|21 December |Japan 28 April 1964 | Slovenia 21 July 2010
Republic 1995
Denmark 30 May 1961 |Korea 12 December | Spain 3 August 1961
1996
Estonia 9 December | Latvia 1 July 2016 Sweden 28 September
2010 1961
Finland 28  January | Lithuania 5 July 2018 Switzerland |28 September
1969 1961
France 7 August 1961 | Luxembourg |7 December | Turkey 2 August 1961
1961
Germany 27 September | Mexico 18 May 1994 [U n i t e d|2 May 1961
1961 Kingdom
Greece 27 September | Netherlands |13 November | United States | 12 April 1961
1961 1961
Source: https://www.oecd.org/about
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In 1972 OECD founded Committee for Scientific and Technological Policy which current
goal is to promote cooperation between OECD members and partners in the field of science,
technology and innovation (STI) policies to achieve economic, social and scientific goals, including
job creation, sustainable development, improving the well-being of citizens, and promoting
knowledge. On July 22, 2017, Kazakhstan was invited to the Committee for Scientific and
Technological Policy (CSTP) in the status of «Participant» (Kazakhstan approved the invitation
on September 6, 2017). As part of participating in the meetings of this Committee, countries have
the opportunity to receive assistance in improving state policies in order to promote innovations
and technologies for sustainable economic development, support for improving their scientific
policies, and benefit from international cooperation.

Science, technology and innovation (STI) are universally recognized as key drivers for
poverty eradication and essential components for achieving the Sustainable Development
Goals. As mentioned above, the Committee supports and gives recommendations to countries in
developing effective STI policy. To develop innovations in science and technology in our country,
it is necessary to consider the experience of countries in forming this policy. First, we will define
countries with high level of science and technology indicators. They are crucial for monitoring
scientific and technological development, and useful for formulating, adjusting and implementing
STI policies. Indicators are normally used to monitor global technological trends, conduct foresight
exercises, and determine specific areas of investment [4]. The gross expenditure on R&D includes
the expenditures on R&D from high education, business enterprises, government and private non-
profit organizations [5].

The following main science and technology indicators are used as a statistical material for
analysis:

1) Gross expenditure on R&D (GERD) as a percentage of GDP;

2) Percentage of GERD performed by the Higher Education sector;

3) Higher education expenditure on R&D (HERD) as a percentage of GDP;

4) Government expenditure on R&D (GOVERD) as a percentage of GDP;

5) Business education expenditure on R&D (BERD) as a percentage of GDP;

6) Other indicators of innovative universities.

Results and discussion. According to OECD Statistics, GERD is defined as the total
expenditure (current and capital) on R&D carried out by all resident companies, research institutes,
university and government laboratories, etc., in a country. Figure 1 represents Kazakhstan research
and development expenditure as a percentage of GDP over the past 21 years from 1997 to 2018.
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Source: UNESCO Institute for Statistics
Figure 1. Kazakhstan - Research and development expenditure (percentage of GDP) over
the past 21 years
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The average value of R&D expenditure for Kazakhstan during 1997 to 2018 period was 0.2
percent with a minimum of 0.12 percent in 2018 and a maximum of 0.29 percent in 1997. There
is clearly a downward trend in the past few years. To illustrate and benchmark Kazakhstan’s R&D
ecosystem, we compare a few key R&D indicators with those of a number of other countries —
OECD members. The indicators of these countries are much higher than in Kazakhstan. Figure 2
shows 36 OECD countries gross domestic expenditure on R&D performed in the each country, as

a percentage of GDP.
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Source: OECD statistics
Figure 2. OECD countries - Gross expenditure on R&D as a percentage of GDP in 2017

It can be seen from the Figure 2 that developed countries like South Korea, Israel, Sweden,
Switzerland, and Japan have the highest level of GERD as a percentage of GDP, 4.54%, 4.55%,
3.4%, 3.37% and 3.21% respectively. This indicator in the USA is 2.8%. These countries are
seeking to increase substantially public and private spending on R&D. This means that mentioned
countries allocate significant funds from GDP for the R&D, but expenditure of the higher
education sector in these countries occupies a smaller part out of total GERD. Most likely, the
financing of research in this case comes from the business, government sector and non-profit
private organizations.

According to the second indicator, GERD performed by the higher education sector, Latvia
(46.7%), Chile (45.8%), Canada (41.1%), Portugal (42.5%) and Estonia (39.6%) show the highest
values that are higher than in other countries. It demonstrates that more research and development
of innovations take place within the walls of universities and institutions of higher education. In
2017, GERD performed by higher education sector was 19.13% in Kazakhstan [6].

National innovation systems differ from each other in a variety of forms, methods and
sources of financial support for innovation. In developed countries, funding is provided from
both public and private funds. In countries with economies in transition, the bulk of investment
in innovation is made up of centralized funds [7]. The distribution of financial resources for R&D
between the public and business sectors in 2017 in different countries can be analyzed next.

We show in Table 2 the highest and lowest expenditures of OECD countries for HERD,
GERD, BERD, and GOVERD as a percentage of the country’s GPD. It is clear that there is a large
spread in these values, and variations in the proportions from each sector are characteristics of
each country’s economy and strengths or weaknesses [8].
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Table 2.
Highest and lowest HERD, GERD, BERD and GOVERD of OECD countries for 2017

Highest HERD | Highest GERD | Highest BERD | Highest GOVERD
(%GDP) (%GDP) (%GDP) (%GDP)
Denmark 1.01 South Korea | 4.54 | Israel 3.91 South Korea 0.49
Switzerland | 0.9 Israel 4.55 South 3.62 | Germany 0.41
Korea
Sweden 0.86 | Sweden 3.4 Japan 2.53 | Luxemburg 0.33
Austria, 0.7 Switzerland | 3.37 | Sweden 242 | Czech Rep 0.31
Finland, Japan 3.21 Switzerland | 2.34 | Norway 0.29
Norway USA 2.79
OECD 0.41 | OECD 2.37 | OECD 1.67 | OECD 0.24
Lowest HERD | Lowest GERD | Lowest BERD | Lowest GOVERD
(%GDP) (%GDP) (%GDP) (%GDP)
Slovak Rep. | 0.22 | Turkey 0.96 Spain 0.66 | Iceland
Denmark 0.09
Turkey
Slovenia 0.21 Mexico 0.9 Greece 0.55 Portugal 0.07
Turkey Israel
Hungary 0.18 Slovak Rep. | 0.88 | Lithuania 0.3 Chile 0.05
Ireland
Chile 0.15 Latvia 0.51 Latvia 0.14 Switzerland 0.03
Mexico 0.13 Chile 0.36 | Chile 0.12 | Poland 0.02
Source: Main Science and Technology Indicators, Volume 2019 Issue 1

As we can see from our analysis of statistical data, European countries are leading the way
in terms of indicators. Large amount of funding for research and development in these countries
leads to a high rates of innovation, technology and business, human capital and education
development. This is demonstrated by the high index of innovation and high positions in world
rankings. Moreover, development and stable growth of the economy and the transition to a new
technological level are the most important effect of effective innovation policy. Table 3 shows
GERD by source of funds (%) in Kazakhstan in the period between 2010-2018.

Table 3
GERD by source of funds (%) in Kazakhstan, 2010-2018

2010 2011 2012|2013 2014 12015 (2016 |2017 (2018
Busines s|[36.60 51.59 .. 28.92 12993 |36.59 [39.62 |40.92 [47.42
enterprise
Government 36.73 2489 |.. 63.68 [65.33 |58.76 |53.21 [52.23 |44.51
Higher education | 17.21 1635 |... 0
Private non- | 8.89 0.27 0
profit
Funds from [ 0.58 0.27 0.76 0.74 1.81 |[1.53 |1.85 [2.66
abroad
Not specified 0 0 6.64 4 2.85 |5.63 |5 541
Source: UNESCO UIS
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As can be seen from the table below the largest part of the financing of internal R&D
expenditures come from the national budget — 44.5%. The share of business expenses on research
is 47.4%, while other sources — 8% [6]. Specifically, there are no statistics on the higher education
and non-profit organization expenditure in the database. In any case we see that most of the
expenses are financed by the government of the Republic of Kazakhstan.

According to Global Innovation Index 2017-2019 rankings these countries are also on the
top 10 level and they occupy leading positions in their regions [9, 10]. Switzerland ranked 1st place
and Sweden — 2 in this ranking in 2019. According to this rating, Kazakhstan is ranked 79th (in
2018, it was 74th). So, what is the peculiarity of the innovation policy of these countries? Why do
they evade the contribution of innovation to the economy and show growth? As we can see, these
countries have highest HERD, GERD, BERD values. It is worth noting that business funding of
R&D activities is significant which means that business innovation plays an important role in the
country’s economy [7]. The activity of business entities in financing innovation activities in these
countries was achieved due to the favorable investment climate in the country, the widespread use
by governments of methods of financial stimulation of innovation activities, as a result of which
the load on the state budget of these countries was reduced.

Leading universities around the world invest millions in modern equipment, development
and expansion of the scientific and technical base. University research, science and technology
parks are important tools-not only for creating and maintaining employment in modern high-tech
industries, but also as places where discoveries occur and the “economy of the future” is born.
The sphere of R&D, as a link between science and production, can no longer remain without the
proper attention and support of the state. Here we reviewed the ranking of the most innovative
universities in the world called Reuters Top 100: The World’s Most Innovative Universities - 2018.
It is a list that identifies and ranks the educational institutions doing the most to advance science,
invent new technologies and power new markets and industries. In general, Figure 4 shows that the
United States prevail in the list, with 46 universities in the top 100. It is known fact that research
and technology are an important part of public policy of the USA. In this context, a multi-stage
structure that develops innovative research, development and production in the United States is
an effective system that has been producing results for decades. Next, Germany is the 2nd best
performing country with 9 universities. France rank 3rd, with 8 universities on the list; Japan,
South Korea and the United Kingdom each have 6; China has 4; the Netherlands and Switzerland
have 3; Belgium, Canada, Israel and Singapore have 2, and Denmark has 1 [11].

USA
Germany
France
Japan

South Korea
UK

China
Switzerland
Netherlands
Belgium
Israel
Canada

Singapore

Denmark

Source: Clarivate Analytics
Figure 4. Countries ranked by number of innovative universities in the Top 100 (2019)
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The main indicators of statistical analysis in the field of R&D also include — the number of
research organizations and the number of employees who performed research and development.
In the next bar chart, we can see the dynamics of changes in these indicators from 2003 to 2018
in Kazakhstan (Figure 3).
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Source: Statistics committee
Figure 3. Main science and technology indicators of Kazakhstan, 2003-2018

By the beginning of 2018, 384 organizations engaged in research and development work
in Kazakhstan, compared to the maximum number for 424 enterprises eight years earlier and
the minimum number for 273 in 2003. The number of employees performing R&D increased to
22,378 compared to 22,081 employees a year earlier. Overall, for 15 years, these figures ranged
from 15,793 to 25,793 people. There was no continuous growth, as there were periods of decline
in 2009 and 2017.

Conclusion. Despite numerous initiatives in recent years, Kazakhstan’s innovation system
is still in its infancy in many respects. Business innovation remains weak and undiversified [12].
The exact values of several indicators were not found by the author, which makes it clear that such
statistics are not in the public domain or they are not maintained.

Based on the analyses it can be noted that Kazakhstani innovative development indictors are
significantly lower than OECD countries, namely:

- gross expenditure on R&D only 0.12% and has tendency to decrease yearly;

- absence of Kazakhstani universities in the rankings of innovative universities;

- most of the expenses are financed by the government of the Republic of Kazakhstan.

- low R&D expenditures and capability of the private business firm. These challenges
considerably affect the development of the country’s innovative economy since financing and
investment play an important role in the implementation of any project.

Having studied the world practice of financial support for innovation activities, we can see
a number of patterns inherent in OECD countries in recent times: first, the role of innovation as a
factor of economic growth and improving the country’s competitiveness is gradually increasing,
which causes the interest of countries and corporate structures to increase the volume of investment
in R&D. Secondly, as the economy develops, the share of non-government sources in financing
innovation activities increases, while the government’s share remains mainly financial support for
basic research and the creation of innovative infrastructure. Governments aim to stimulate and
activate the development of innovative private business. Third, countries that pay great attention
to R&D financing are on leading positions in Global Innovation Index, and these countries have
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formed the best innovative universities in the world that are engaged in the latest developments
and work at the forefront of science and technological progress, which stimulates the economy to
grow.
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9.E. Abaiiginaa
JL.H. I'ymunee amvinoaevr Eypasus ynmmuix ynusepcumemi, Hyp-Cynman, Kazaxcman

IBIAY ennepi men KazakcTanaarsl 3epTTeyiep MeH d3ipiaeMesiep KOPCETKIITepiH
CAJIBICTBIPMAJIBI TAJIAQY

Amnnarna. by Makanana aBTop DKOHOMHKAIBIK BIHTBIMAKTACTHIK JkKoHE namy yitbimbiHa (DbIJ[Y)
Mmyme ennepAiH jkoHe KazakcraH PecnyOnmuKachIHBIH 3epTTEyiep MeH d3ipieMeriep KepCeTKIITepiH
KapacThIpajpl. 3epTTeyiep MEH o3iplieMenep WHHOBAIUSHBIH HETi3T1 KO3FAyIIBICHl OOJBIT TaOBLIAIBI,
COH/JIBIKTAH OJIAPFa XKYMCaJIFaH MIBIFBIHAAP OYKiJ oJleM e FUTBIM MEH TEXHUKaFa 0eIiHETIH pecypcTapblH
MOHHTOPHUHTI YIIiH TMalialaHbIIaTEIH HETi3Ti KepceTkimTep Oonbinm TaObuiafpl. COHIBIKTaH 3€pTTEY
meHOepiHae Keleci MiHAeTTep KOWBLINBI: KOPCETUITeH eNJiepIiH 3epTTeylep MeH o3ipieMenepi
Kap KbUTaHBIPY/IBIH CATBICTBIPMAITBI TAJIAYbIH KYPTi3y )KOHE HHHOBAIMSIIBIK JaMy TOKIpHOECiH 3epTTey
VIIiH JKeTEeKIN enjepAl aHbIKTay; Ka3ipri ke3meri ocel canana ODbIJY emnmepi men Kazakcranra ToH
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Oipkarap 3aHIBUIBIKTAp MEH €Il alJblH/Aa TYPFaH MoceleNepAl aHbIKTay. 3epTTey >Kajllbl, MEMJICKETTIK,
JKOFapbl O1TIM MEH OM3HECTIH MIBIFBIHAAP CUSKTHI EJJCPAiH 3ePTTEYIEep MEH d3ipiaeMeliep ®KoHe OJapIblH
KYPBUIbIMAapbIHA apHaJIFaH WIbIFbIHAAPABI CTATUCTUKANBIK TangayFa HerizaenareH. COHbIMEH KaTap, aBTOp
Reuters nyckacel OoiipiHma 100 y31ik WHHOBaUMSJIBIK YHUBEPCUTETTepAiH pedTuHri meH JKahanabik
MHHOBALMSUIBIK MHICKC] JepeKTepiH naiaananaapl. AJbIHFAH HOTHKENEp 3epTTeysep MEH d3ipiaeMenepi
KapKbUIaHJBIDYFa YJIKEH Haszap aylapaTblH enjep ojeMJIeri Kemdaclibl MO3UIMAga TYPFaHBIH KOHE
OCBI eJ1/IepAe PIKOHOMHKAJIBIK ©CYTe BIKIA €TETiH JKaHa o3ipjeMeNepMeH aifHaIbICAThIH KOHE FhUIBIMU-
TEXHUKAJIBIK MNPOTPECTiH aJIbIHFBl KaTapblHAa JKYMBIC ICTEHTIH OJEMHIH Y34IK WHHOBAIMSIIBIK
YHHUBEPCUTETTEPI KANbINTACKAHBIH KOPCETE .

Tyiin cesmep: ObIAY, Ka3zakcran, MHHOBanUsUIap, TEXHOJOTHUSUIAP, FBUIBIM, 3EPTTEYIEp MEH
J3ipiemesep, MHHOBALMSIIBIK YHUBEPCUTETTED.

9.E. Abaiiginaa
Espazutickuti nayuonanvuwiii ynueepcumem umenu JI.H. I'ymunesa, Hyp-Cynmarn,
Kazaxcman

CpaBHUTe/ILHBI aHAJIN3 OCHOBHBIX MOKA3aTeJlell HCCIeI0BAHNI U Pa3padoTOK B
crpanax O9CP u Ka3zaxcrane

AHHOTauus. B naHHOW crarbe aBTOp aHAJIM3UPYET IOKAa3aTesd MCCICAOBAHUN M pa3pabOTOK
cTpaH-wieHOB OpraHu3alud SKOHOMHYECKOro corpynHuuectBa u pasputus (OOCP) m PecmyOnuku
Kazaxcran. MccnenoBanusi u pa3paOOTKU SIBISETCS. OCHOBHBIM JIBUTATEJIeM HMHHOBALMH, MO3TOMY
pacxosibl Ha HUX SIBJISIOTCS KJIFOUEBBIMHU IMOKA3aTEIsIMM, MCIIOIB3YEMBIMH JJII MOHMTOPUHIA PECYPCOB,
BBIJICJISIEMBIX Ha HAyKy U TEXHUKY BO BCeM MHpe. B pamkax JaHHOTO MCCleAoBaHMs ObLIM MOCTABICHBI
CIICAYIOIINE 3a/1a4H: IPOBECTH CPABHUTEIBHBIN aHaIN3 (PMHAHCUPOBAHUS HCCICAOBAaHUN 1 pa3paboToOK B
YKa3aHHBIX CTpaHax M BBIABUTH BEAYyIIME CTPaHbl JUISl JAJbHEHIIEro U3y4eHUs OIbITa HHHOBALMOHHOTO
PasBUTHS; JAHHBIX CTPaH; BBUIBUTH Psiji 3aKOHOMepHocTei, npucymmx crtpaHam ODCP u PecnyOnuke
Kazaxcran 3a mocnenHee BpeMsi, 1 MIPoOIeMHBIE BONPOCH! JaHHBIX cTpaH. MccnenoBanne OCHOBaHO Ha
CTaTUCTUYECKOM aHAJIM3€ PACXOAOB Ha MCCIECJOBAHHMS M pa3padOTKH CTpaH M MX CTPYKTYpP, TAKHX Kak
o0mye, rocynapcTBEHHbIE PacXofbl, pacxolsl BhIcuIero oOpazoBaHusi M OusHeca. Kpome Toro, aBTOp
UCIIONB3YEeT AaHHbIE [ 100ambHOr0 MHHOBAMOHHOTO MHAeKca U Peiitnara 100 myyiinx MHHOBALIMOHHBIX
yHHUBepcUTeTOB 1o Bepcun Reuters. lomydyeHHble pe3ynbTaTbl CBUAETENBCTBYIOT O TOM, YTO CTpaHBI,
yaemnstomuye OoJbllioe BHUMaHUWE (UHAHCHPOBAHUIO HAYKH, HAXONATCS HA JHIUPYIOIIMX MO3HMLUSIX B
MHUPOBBIX PEUTHUHraX, U B 3THX CTpaHax c()OPMUPOBAHBI JIyUIlINE HHHOBALIMOHHBIC YHUBEPCUTETHI MUDA,
KOTOpPbIC 3aHMMAIOTCS HOBEUIIMMH pa3paboTKaMH M paboTaloT B MEPBBIX PAgaxX HayYHO-TEXHUYECKOTO
MIPOrpecca, YTO B CBOIO OUEPEb CTUMYIIHPYET POCT SKOHOMHUKH.

Kuiouesbie ciioBa: OOCP, KazaxcTaH, ”HHOBallUU, TEXHOJIOTUH, HAyKa, HAYYHO-UCCIIEI0BATEIbCKHE
Y ONBITHO-KOHCTPYKTOPCKUE PaOOThl, THHOBALIIOHHbBIE YHUBEPCUTETHI.
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