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SCIENTIFIC INNOVATION POTENTIAL OF THE REPUBLIC
OF KAZKAHSTAN AND ITS PERSPECTIVES

Abstract. In the modern world economy countries that can use innovations can win major international
competition. However, each country has such an opportunity for development, which is determined by the scientific
innovation potential of each country. In this regard, the most important issue is the study of the process of formation
and development of the national innovation system (NIS) in Kazakhstan and the improvement of the organizational
economic mechanisms of its functioning.

The main subsystems of Kazakhstan's NIS according to the program creation and development of NIS of
Republic of Kazakhstan, are scientific potential, innovative entrepreneurship, innovative and financial infrastructure.

Science is an important part of the national heritage, which is the main resource of economic and social changes
in the country. In many cases, the scientific potential determines the country's place in the world community, the
prospects for competition in foreign markets and the ability to solve its internal problems. The article describes the
scientific innovation potential of Kazakhstan and shows the percentage of indicators of our country's scientific
potential for many years. At the same time, the dynamics of the development of highly qualified specialists, the
number of researchers who develop the country's scientific potential, are presented through tables and clearly defined
requirements for their qualification.

The author has analyzed the statistical data of the main indicators of scientific and innovative development of
the Republic of Kazakhstan. The author also analyzes the country's scientific potential, draws several conclusions
and suggests effective ways of developing scientific innovation potential.
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INTRODUCTION

In the modern world, in the context of accelerating scientific and technological progress innovations
are becoming crucial for the sustainable growth of the national economy which is increasing its
competitiveness. Countries that pursue an active innovation policy and create a favorable economic
climate for innovation demonstrate high rates of economic development, high competitiveness of
manufactured goods and services in international markets.

Innovation is a process that ensures the growth of competitiveness and turns scientific results into a
new technological process or product. Only those countries that can use innovations in the modermn world
economy can win major international competition. However, each country has such an opportunity for
development, which is determined by the scientific innovation potential of each country. In this regard, the
most important issue is the study of the process of formation and development of the national innovation
system (NIS) in Kazakhstan and the improvement of the organizational economic mechanisms of its
functioning.

President of the Republic of Kazakhstan N.Nazarbayev in his message to the people of Kazakhstan
"Strategy of Kazakhstan-2050": the new political course of the developed state ", noted the need to
support the promotion of innovations in the national economy:" ... the introduction of innovations is
important, but this is not the main goal. When our new technologies are in demand, they will be able to
benefit from the country only when it is necessary on the market. Otherwise, innovation is a waste of
money "[1].
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The study of NIS determines its complex structure, consisting of interconnected subsystems, which
include a number of elements in each of them. All levels of the NIS are interrelated and mutually
complementary. Despite the diversity of elements of national innovation systems, all elements of this
system that have a certain integrity serve a common goal. In this regard, particular attention is paid to the
construction of systems, their main components, their interconnection and interaction.

MAIN PART

For the successful development of NIS is the effective functioning of all subsystems and their
clements. The main subsystems of Kazakhstan's NIS according to the program creation and development
of the National Innovation System of the Republic of Kazakhstan, are scientific potential, innovative
entrepreneurship, innovative and financial infrastructure.

Let's look at the key indicators that characterize the effective functioning of the subsystems of
Kazakhstan's NIS. After gaining independence, the scientific and technical potential of the transition
period was significantly lost. Scientific and project development was not required, as a result of low
funding, many sectors of the research institute and design organizations were eliminated. Human
resources have also decreased significantly [2].

In the Republic of Kazakhstan, scientific research and development in 2017 involved 386
organizations (in 2016 - 383 organizations). According to the Statistics Committee of the Ministry of
National Economy of the Republic of Kazakhstan, the number of research organizations has declined, but
in 2017 this indicator increased by 13,2% compared to 2013 [3]. The growth rates of organizations are
shown in Table 1.

Table 1 — Number of organizations engaged
in R&D in 2013-2017 by sector of activity, units.

Types of organizations 2013 2014 2015 2016 2017 Growth rate, (2017-
2013)/2013*100 %, %

All organizations,units 341 392 390 383 386 132

Public sector 78 100 94 100 101 29.5

Higher vocational educational 112 107 103 103 99 -11,6

sector:

Business sector 110 147 154 149 146 32,7

Non-profit sector 41 38 39 31 40 -2,44

Note — Commiittee on Statistics of MNE RK: http://stat.gov.kz [3].

The public sector, including institutions funded from the state budget, in 2017 was represented by 101
organizations.

The number of organizations in the business sector, including organizations whose main activity is
related to the production of products or services for sale, decreased by 3 units in comparison with 2016.

The higher education sector (99 organizations) includes universities, institutes, academies and other
institutions of post-secondary education, regardless of the source of their funding and legal status; research
institutes, experimental laboratories and clinics, which are managed by institutions of higher education.

The smallest number of organizations is represented in the non-profit sector of science, which
includes legal entities funded by private non-profit organizations - 40,

Research structures ensure the development of new breakthrough technologies that will subsequently
be introduced in industrial enterprises, the rapidity and efficiency of the commercialization of new ideas
and developments largely depends on their location. The absence of such organizations in industrial
enterprises makes them unable to conduct research and development, which excludes them from the
process of innovative development. Many industrial enterprises of Kazakhstan are still focused only on
technology transfer, because do not have the financial means to conduct the entire cycle of R & D and the
introduction of innovations in production.

Table 2 shows structure of the distribution of organizations engaged in R & D. If should be noted that
most of this rise is accounted for business sector in the overall structure of organizations.
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Table 2 — Structure of the distribution of organizations engaged in R & D, %

Sectors 2013 2014 2015 2016 2017
All organizations 100 100 100 100 100
Public sector 22.9 25.8 24,1 26,1 26,2
Higher vocational educational sector: 32,8 26,8 264 26,9 25,7
Business sector 32.3 38 39,5 38,9 37.82
Non-profit sector 12 94 10,0 8,1 10,36
Note — Committee on Statistics of MNE RK: http://stat.gov.kz [3].

According to the statistical data of Table 2, we will determine the linear coefficient of absolute
structural shifts of the number of R & D organizations by sectors of the economy. In the conditions of
measuring absolute structural shifts, the classical formula of the average linear deviation is transformed
into the following:

L’gb — Zi:1 |Zj_d0| (1)
d — specific weight of the characteristics; n — number of gradations in the structures; j — current period; 0 —
base period.
|26,2 —22,9| + |25,7 —32,8| +|37,82 —32,3| +[10,36 — 12|
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This coefficient characterizes the average value of deviations from the specific weights, which means
how many percentage points on average the relative weights of the parts in the compared populations
deviate from each other.

The more value of the linear coefficient of absolute structural shifts, the greater the relative weights of
the individual parts for the two compared periods on average, the greater the absolute structural shifts.

The value of the coefficient for the period 2013-2017 is 4.39%, which indicates structural shift in the
number of organizations performing R & D in Kazakhstan by sectors of the economy during this period.

Along with scientific and research organizations, the country's scientific potential includes highly
qualified specialists capable of developing ideas that are subsequently embodied in innovative products
and technologies. Innovative economics makes high demands on the number and level of qualifications of
scientific workers.
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Figure 1 - The number of employees engaged in R&D, people

Note — Made by authors on the basis of a source [3],[4].[5].
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In scientific research and development 22,081 people were involved in 2017, (in 2016 - 22,985
people), including 17,205 research specialists. Compared with 2014, in which the largest number of
employees was registered during the five-year period, in 2017 the number of employees engaged in R&D
decreased by 3.7 thousand people (Figure 1).

In 2016, out of 17,400 researchers, the largest the number (5.2 thousand) was involved in the field of
natural sciences. At the same time, the staff of the highest qualification comprised: doctors of sciences -
574 people, candidates - 1.3 thousand, PhDs - 200 and doctors on the profile — 199. The number of masters
was 1.2 thousand people [6].

The largest number of research specialists in 2017 was involved in the field of engineering sciences-5
thousand. The number of cadres of the highest scientific qualifications in this field of science was only in
the second position and amounted to 2,557 people: 979 candidates, 383 doctors of science, 114 doctors of
philosophy PhD and 77 doctors on the profile; 1000 masters. In general, the share of researchers in the
engineering sciences accounted for about 29.3% of the total number. Then follow the natural sciences,
where the share of research specialists accounted for 29%. The number of candidates of sciences was 1221
people, doctors - 577, doctors on the profile - 117, doctors of philosophy PhD - 224 and masters - 1236
people. The least represented by the highly qualified personnel were medical sciences. They accounted for
only 6.1% of the number of research specialists. In this field of science the smallest number of highly
qualified personnel was noted: candidates - 327 people, doctors - 182, doctors on the profile - 47, doctors
of philosophy PhD - 31 people, masters - 202 people.

Table 3 — Dynamics of the number of researchers with scientific degrees

Indicators 2013 2014 2015 2016 2017 Growth rate,
2017/2013, %

23712 25793 24735 22985 22081 93,1

Number of staff engaged in research and
development (at the end of the year), people

including researchers, people: 17195 18930 18454 17421 17205 100,0
Doctor of Science 1688 2006 1821 1828 1818 107,7
Doctor by profile 605 596 549 493 354 58,5
PhD philosophy 218 330 431 456 589 270,2
Candidates of Science 4915 5254 5119 4754 4541 92,4

Note — Made by authors on the basis of a source [3],[4].[5] .

The analysis of the formation of a contingent of human potential with the highest scientific
qualification shows that there is a shift towards the number of doctors of philosophy (PhD) and doctors in
the profile, whose preparation is carried out in Kazakhstan. The number of specialists in these
qualifications has increased in all areas of science.

A special event of this year for the science of our country was the Address of the President of the
country N.A. Nazarbayev to the people of Kazakhstan on January 10, 2018, "New Development
Opportunities in the Conditions of the Fourth Industrial Revolution," which sets the task of increasing the
efficiency and effectiveness of science, synchronizing it with the innovative development of the republic's
economy. For this it is necessary: Development of high school science with a priority on research in
metallurgy, oil and gas chemistry, agro-industrial complex, bio- and IT-technologies; Implementation of
joint projects by universities with leading foreign universities and research centers, large enterprises and
TNCs; Co-financing from the private sector of all applied research and development; System policy to
support young scientists with the allocation of quotas within the framework of scientific grants;
Implementation of the phased transition to English of applied scientific research [7].

CONCLUSION

Concluding the analysis of the scientific potential of Kazakhstan, the main directions for the further
development of Kazakhstan's science are the following:

1. Increase in the demand for the results of scientific developments in the real sector of the economy.
An important direction in the development of the scientific sphere remains integration into the world
scientific space. At present, international cooperation in the field of science and technology is developing
on the basis of bilateral agreements with 33 countries of the world.
92
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2. Development of effective mechanisms to increase the competitiveness of the human resources
potential of science. To achieve a breakthrough, it is necessary to create favorable stimulating conditions
for young, promising scientists. In order to strengthen the scientific and human potential of the country in
2017, the state educational order for the preparation of PhD doctors was first increased. So, in 2017, 1437
grants were awarded (in 2016 - 780), for the preparation of undergraduates was awarded 10 735 grants (in
2016, 8160).

3. To pay attention to the main priorities of the development of science of Kazakhstan. The priorities
includes:

- Rational use of natural resources, including water resources, geology, processing, new materials
and technologies, safe products and structures;

- Power engineering and machine building;

- Information, telecommunication and space technologies, scientific research in the field of natural
sciences;

- Sustainable development of the agro-industrial complex and safety of agricultural products;

- National security and defense.

4. Another urgent task is digitalization, which is applied not only in the science of Kazakhstan, but
also penetrated into all spheres of society: the economy, government bodies, law, business structures, etc.
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Espasuiickuii HaunoHaIbHbIH yHUBepcHTeT MM.JL.H. ['ymMunesa

HAYYHO-UHHOBAIIMOHHBIN MOTEHIIUAJI PECITYBJIMKH KA3KACTAH
H ETO HEPCIOEKTHUBbI

Annoramusa. B coBpeMcHHOH T10OAaTbHOW SKOHOMHKE TC CTPAHBI, KOTOPBIC MOTYT OBICTPO H IPABHJIBHO
HCTOIH30BaTh MHHOBAIWH, MOTYT JOCTHYh MCKIYHAPOTHOH KOHKYPCHTOCMOCOOHOCTH. OOHAKO KaKgasd CTpaHA
MMEET AHAJOTMYHbI MOTCHUHUAN PA3BUTHA, KOTOPBIX ONPEACTACTCA HAYYHBIM M HHHOBALMOHHBIM MOTCHLHAJIOM
KaXIO0H CTpaHbL. B 3T0i CBA3M OJHMM W3 aKTyalbHBIX BOIPOCOB SBIBICTCS M3YUCHHE mpoliecca (GopMUpOBaHHA U
pa3BUTHA HALUMOHANBHOW WHHOBALMOHHON cucTeMbl B Kazaxcrane W MPEASIOKEHUS MO COBEPLICHCTBOBAHHIO
OPTAHA3AMUOHHBIX YKOHOMHYCCKAX MCXaHU3MOB €T0 (DYHKITHOHHUPOBAHHUS.

OCHOBHBIMH TOACHCTCMAMH HAIMOHATFHOH WHHOBAIHOHHOW CHCTeMBI Ka3axcTaHa, MPHHATHIMH B PaMKax
MPOrpaMMbl CO3JAHMS M Pa3BuTHi HalWOHAIBHON HHHOBALMOHHOW CHUCTEMBI, SIBILIFOTCA HAYYHbBI MOTCHIUAIL
IMosToMy cCeromHs B UHCIC AKTYANbHBIX NPOOJICM BHCCCHBI NPCANIONKCHHA MO (DOPMHPOBAHHIO M PA3BHTHIO
HAUMOHAIbHOM HWHHOBAUMOHHOW CHCTEMBI B Ka3zaxCTaHe W YIYULICHHIO HSKOHOMHUYECKUX MEXaHU3MOB €€
()Y HKITMOHHPOBAHULL.

Hayka sBasercs BaKHOM 4YaCThKO HALMOHAIBHOTO HACIACAUA, KOTOPOE SBILIETCS OCHOBHBIM PECYPCOM
SKOHOMMYECKHUX M COLHATIbHBIX H3MECHCHUHU B CTpaHe. Bo MHOrUX CAy4asX HAyUYHBIA MOTCHIMAI OMPEACISICT MECTO
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CTpaHbl B MHPOBOM COOOMIECTBE, IIEPCIICKTHBHI KOHKYPCHIIMH HA BHCIIHUX PBHIHKAX W CIIOCOOHOCTH PEINaTh CBOH
BHYTPEHHHE IpoOsieMbl. B crarbe OMHCHIBACTCS HAYYHO-MHHOBAIMOHHBIH NOoTeHIMAn PecryOmuku Kazaxcram u
TOKA3bIBACT MPOLCHT IMOKA3aTeNeH (POCT MM COKPAICHHE) HAYYHOTO MOTCHIMATA HANICH CTPaHbI HA MPOTSHKCHUA
MHOTHX JeT. B TO ke BpeMsS [AWHAMHKA Pa3BHTHA BBICOKOKBATH()MIMPOBAHHBIX CHCIHAINUCTOB, UYHCIIO
HCCNEA0BATEICH, KOTOPBIC PA3BHBAIOT HAYUHBIA NOTCHOWAI CTPAHbL, INPEIACTABICHBI Yepe3 TaONUIBI M YCTKO
OTPCACTICHBI TPCOOBAHUS K HX KBATH(HKAIIHH.

ABTOD MPOAHATM3UPOBAJT CTATUCTUYMECKIE TAHHbIC OCHOBHBIX TOKA3aTeleH HAyYHO-MHHOBALIMOHHOTO PA3BUTHS
PecnyOmukm KazaxcraH. ABTOp Takke aHATM3UPYET HAYYHBIH MOTCHIUAI CTPAHBI U JCJIACT HECKOJBKO BHIBOJAOB H
mpeanaraeT 3PPEKTHBHBIC CIIOCOOBI PA3BUTHA HHHOBALHOHHOTO HAYYHOTO MOTCHIHAA.

KimioueBnbie c/10BA: HHHOBAIWS, HHHOBALIMOHHBI MOTCHIUAN, HAY KA, MHHOBAITHOHHOC PA3BUTHE.
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JLH. I'ymunes areiaaars! Eypasus yITThIK YHHBEPCUTETL

KA3AKCTAH PECITYBJIUKACBIHBIH FBIJIBIMU HHHOBATIUAJIBIK IOTEHIIUACHI
7KOHE OHBIH HEPCITIEKTUBAJIAPBI

Annoramusa. Kaszipri ogeMaik 3KOHOMHKATA WHHOBALMSAHBI TC3 Opl AYPHIC MAHAANAHA ANATHIH CIACD FaHA
XAITBIKAPANBIK O9CCKEAC KCHICKS KOJI JKCTKI3C ajamasl. Ajaiaa op CmiH MYHIAH 1aMy MYMKIHAITI SpPTYPi, omap op
CNOiH FBUIBIMH HWHHOBAWAUIBIK OJICYCTIMCH aHbIKTamambl. OcbrFaH OaiimaHeIicThl, Ka3akcTaHTAFBl YITTBIK
MHHOBALMSUTBIK >KYHCHIH KAJIBINTACY >KOHE JaMy IIPOLECIH 3EPTTCY, OHBIH KbI3MET €TYiHIH YHBIMIACTHIPYIIBLIBIK
SKOHOMHKAIIBIK MEXaHU3MICPIH KETLIAIPY OOMBIHINA YCHIHBICTAPBI CHI13Y 63¢KTI MACEIEIEPAiH Oipi OOIbIT OTHIP.

¥ ITTHIK WHHOBAIWSUIBIK SKYHEHI KYpy KOHE JAMBITY OarmapiaMacsl aschiHAa KaObuiaanraH KazakcTaHHBIH
YITTHIK WHHOBAUWSUIBIK OKYHECIHIH HETI3rl KOCANKBI JKYHENEpIiHE FBHUIBIMH oJieyeT Te jKatagsl. COHIBIKTaH
KazakcTannars! yITTHIK HHHOBALMSIIBIK >KYHCHIH KAJBINTACYBI MEH JaMy HMPOLECIH 3ePTTEY, OHBIH KbI3MET €TY1HIH
SKOHOMHKAIIBIK MEXAHU3M/ICPIH JKETUIIIPY YKaHIIbl YCHIHBICTAP CHI13y OYTIHTI TAaHIAFbI ©3CKTI MACceNenepAin OipiHeH
CaHaJIazpl.

FpumeiM camace! e1iMi3aiH SKOHOMHUKABIK JKOHE JJICYMETTIK ©3TC¢PICTCPiHiH iprei peCypCchl CAaHAIATHIH YITTHIK
MYpPaHBIH MaHBI3ABI Oexiri Oombim Tabbutampl. KemrereH karmaimapaa FBUIBIMH OIEYET CIIIH SIEMIIK
KOFAMIACTBHIKTAFbl OPHBIH, CBHIPTKBI HAPBIKTAFbl OOCEKEIECTIK KYPECTETi NMEPCHEKTHBANAPHIH >KOHE OHBIH iIIKi
MOCCJICJICPIH TICIY MYMKIHAITIH aHbIKTadasl. Makanaga Kasakcran PecryOmMKkachIHBIH FRIIBIMH HHHOBAIIHSUIBIK,
QJIEYETiHE CHIATTaMa >KACAJbIN, CJIMI3IIH Op JKbUIIAPJAFbl FHUIBIMH OJICYCTIHIH KOPCETKIMITEPIHIH MAHBI3ABIK
MemIepi (eCcy HeMece KBICKapy AcHreii) kepcerinreH. COHBIMCH KaTap CTIMI3NiH FBHUIBIMH OJICYCTIH TAMBITATHIH
SKOFaphI OITIKTI MAMAHAAPIBIH, FEUIBIMH KbI3METKEPIICPAIH CAHBIHBIH 1AMy AMHAMHKACHI KECTENIEP apKbUIBI OCPLIil,
OJIAPABIH OLTIKTITK J9PEKeCiHE KOMBUIATHIH TaJaNTap Aa HAKTHI Al ThIIIAIbI.

Asrop makanaza Kazakcran PecryOnmKkachIHbIH FHUIBIMH HHHOBAIMSIIBIK JAMY BIHBIH HET13T1 KOPCETKIIITEPIHIH
CTATHCTHKAJBIK ICPCKTCPIH KOTAHBIN OFAH TaAxay kacaran. CoHmal-aK aBTOp CIiMi3TiH FRUIBIMH JJICYCTIH Tanaai
OTHIPHIN, OIPHCINC KOPHITHIHIBI KACAHIBI JKOHC OYTiHTI KYHI HHHOBALMAIBIK FRUIBIMH QJICYCTTI JAMBITY IBIH THIMIL
SKOJIAPBIH YCHIHATBL.

Tyiiin ce3aep: HHHOBAINS, HHHOBAIWSUIIBIK SJICYET, FHUIBIM, HHHOBALMSUIBIK 1AMy .
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