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DIFFUSION OF INNOVATIONS, KNOWLEDGE SPILLOVERS
AND ECONOMIC GROWTH OF THE REGIONS
OF KAZAKHSTAN: MUTUAL IMPACT

Abstract. In the transition from the raw material orientation of the economy to industrial development, an
increase in innovative activity is of great importance. Diffusion of innovation and the knowledge spillovers between
regions can play an active role in this. To stimulate innovative activity, which plays a decisive role in the transition
from the raw material orientation of the economy to industrial development, diffusion of innovations and the
knowledge spillovers between regions are important. The flows of technological innovations, stimulating the
processes of creating new products and technologies, contribute to increasing the rate of regional economic growth.

The purpose of the study is to quantify the impact of costs on R&D and technological innovation, their flows in
space on the economic growth of the regions of Kazakhstan.

The authors verified the models of endogenous growth for Kazakhstan, built a social filter, and calculated two
specifications of the econometric model with fixed effects. Model calculations confirmed the hypothesis about the
positive impact of technological innovation costs on regional economic growth rates. At the same time, the regions
need to pursue their own innovation policy in order to maintain absorption capacity, which is a prerequisite for an
effective flow of knowledge.

The results of the study can be used by public authorities in the formation of the regional innovation policy of
the Republic of Kazakhstan.

Key words: innovative development, diffusion of innovations, regional economic growth, R&D, econometric
models

Introduction. The latest economic studies of the theory of evolutionary and endogenous growth
indicate a decisive role of knowledge and technology in the development of economic systems. An
analysis of the nature of the accumulation of knowledge allows not only to explain the existing gaps in
productivity between individual countries and types of economic activity (as well as within them), but also
to predict their further expansion in the context of an increase in the “difference of knowledge potentials”.
Thus, the processes of knowledge creation and accumulation largely determine the future status of the
national economic system in a rapidly changing global economy.

This problem is of particular relevance for Kazakhstan. The economy of Kazakhstan is largely
dependent on the extraction and sale of minerals, and the share of high technology in the economy is low.
At the same time, Kazakhstan has an innovative potential expressed in a high level of the educated
population, a high proportion of highly qualified specialists, as well as a large number of resources for the
implementation of industrial and innovative projects. However, the insufficient scale and low speed of
distribution of innovations characterize the country's modern innovation policy.

Kazakhstan is a country with a relatively large territory and uneven development of regions. The
rather high importance of the innovative component of modernization for the regions of Kazakhstan is
determined by such factors as global competition, uncertain and sudden change in consumer preferences,
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labor migration, and other factors inherent in the modern world economy. Regions are becoming active
participants in the processes of competition, while the importance is given to the development of R&D
and innovation, information technology, which is understandable.

The purpose of the study is to quantify the impact of diffusion of knowledge, innovations and
technologies, their flows in space on the economic growth of the regions of Kazakhstan.

In post-Soviet countries, there are still very few approaches, in contrast to developed economies, to
assess the impact of R&D on innovative development. In this regard, this study of the relationship of
economic growth of the regions of Kazakhstan with innovation is relevant.

Literature review. Scientists-economists began to approach the study of the diffusion mechanisms
of innovative processes, similar to the physical phenomenon of diffusion in various environments, in the
middle of the last century. The concept of "diffusion" (corresponds to the Latin "Diffusio" - spill, spread,
leakage) was studied in detail by Gabriel Tarde. In his book “The laws of imitation” G. Tarde describes
the basic elements that ensure progress. The scientist, being interested in the laws of the distribution of
innovations in society, called them the laws of imitation [1]. The concept of the "law of imitation" had a
strong influence on the further development and improvement of diffusionism ideas. Later, E. Mansfield
[2], C. Wissler [3], B. Ryan and N. Gross [4] confirmed this concept, the essence of which is that initially
the idea is perceived by a small number of people, then their number increases, and subsequently - slows
down due to the emergence of other ideas.

The spatial system necessarily develops along with diffusion processes. This is evidenced by
numerous basic research [5,6,7]. However, despite the fact that each of the directions of research is based
on the fundamental concepts of diffusionism, the main principles of different theories do not contradict
each other. The Oslo Manual defines the term "diffusion" as the way in which innovations are distributed
through market and non—market channels from their initial location to different consumers-countries,
regions, industries, markets and enterprises (OCDE, 2005). The Oslo Manual emphasizes that without
diffusion, innovation has no economic value [8].

Along with the classical problems of economic growth, the problems of empirical modeling of
regional growth based on innovations have recently attracted the attention of many scientists [9, 10]. The
theory of diffusion of innovations and knowledge spillovers is important in itself as a section of the
general theory of the relationship between economic growth and innovation activity and as a section of
modern economic theory. The theory of diffusion of innovations and knowledge spillovers aims to explain
the speed and breadth of distribution of various product and process innovations in society [11]. Of
particular interest is the study of A.L. Yablonsky, in which the author, describing mathematical models in
the study of science, suggested the possibility of using S-shaped curves for modeling the processes of
technological development [12]. This assumption became the basis for a series of studies on modeling
innovative development. A.Grubler in conducting an experimental study focused on the fact that the
diffusion process, expressed in the form of the share of output of a certain technological level, or the share
of firms that have mastered the market of new products, is described by the logistics curve [13].

The study of the problems of innovative development and its relationship with significant regional
growth is contained in the diffusion models of F. Agillon and P. Howitt [14]. P.Romer theoretically
justified the influence of endogenous factors on economic growth [15]. His works contain generalizations
of localization effects that positively affect innovation. An analysis of the impact of innovation in the form
of R&D on the economic growth of countries and regions over the past decade has become widespread.
The positive role of knowledge flows on the economic growth of regions and countries is recognized [16].
In general, the research results show a link between knowledge spillovers and economic growth for a
group of countries (for example, the EU), as well as for regions within one country (US states, Spanish
provinces, and subjects of the Russian Federation).

As for Kazakhstan, regions of Kazakhstan are characterized by strong uneven socio-economic
development. But in accordance with the modern requirements, regions become active participants in the
processes of competition, with the main emphasis placed on the field of R&D and innovation, information
technology [17]. Issues of innovation development and its management are actively studied in Kazakhstan
[18].

In this study, the authors relied on recent studies devoted to the study of the relationship between
R&D results and regional growth, performed, in particular, by G.A. Untura and M.A. Kaneva [19].
Scientists emphasize the inverse relationship between the intensity of flows and exchanges of knowledge
and distances, since the possibility of direct communication and flows of implicit knowledge decreases
with distance.
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Methodology. It is obvious that the real socio-economic conditions of the region are characterized by
many specific parameters determined by the context of the territory. It is the specific regional context (the
structure of human and social capital, institutional and socio-cultural environment, conditions for access to
financing, infrastructure) that has a decisive impact on innovative development [20]. This is especially
true for Kazakhstan, where regional features of innovation activities differ significantly.

The formulation of the basic model of this study corresponds to traditional models of catching up
endogenous growth [21]. To calculate the model, the annual data Of the Committee on statistics of the
MNE of the Republic of Kazakhstan of the time period from 2005 to 2018 were used. The geographical
units of analysis and the object on the example of which this study is carried out are the regions of
Kazakhstan.

The Arellano-bond method, according to the formulation of the model [22] allows to overcome the
problem of endogeneity in the model. Adding spatial variables to the regression equation changes the
picture to some extent. Thus, the use of the GMM (Generalized Method of Moments) model confirmed the
statement about the convergence of regions, made earlier on the basis of the results of panel regression
with fixed effects. It was shown that not only regions with lower GRP per capita in the past period grow
faster, but also those regions that grew at a lower rate in the past periods.

This result is supported by most empirical studies. For example, this dependence, also based on the
GMM model, was previously confirmed for Russian regions [23]. Kazakhstan, as is known, is similar in
some respects to Russia in some respects: it has a rich resource base and the raw material nature of the
economy. Model calculations confirmed the hypothesis about the positive impact of technological
innovation costs on regional economic growth rates. Accordingly, the flows of technological innovations
have intensified the processes of creating new products and technologies and contributed to increasing the
economic growth rates of the regions of Kazakhstan.

Results. The solution to the problem is carried out step by step.

Stage 1. Calculation of the input data of the model

For the development of the object of study it is necessary to analyze the specifics of Kazakhstan. The
authors calculated the input variables of the regression equations. When calculating the dependent variable
- the growth rate of GRP per capita at comparable prices (growth), we used the national GDP deflators,
presented in table 1. The formula for calculating growth is presented as follows:

real GRPpc, - real GRPpc,. ,
real GRPpc, |

growth, = (D

Table 1 — National deflators of GDP of Kazakhstan (base year 2004)

Year Deflator by 2004 Deflation index
2005 121.5 1.215
2006 140.333 1.403
2007 169.802 1.698
2008 177.783 1.778
2009 212.629 2.126
2010 252.815 2.528
2011 264.950 2.650
2012 290.121 2.901
2013 306.948 3.069
2014 312.780 3.128
2015 355318 3.553
2016 377.703 3.777
2017 390.7 3.907
2018 415.5 4.155
Source: data of the Committee on Statistics of the Republic of Kazakhstan and the authors’ calculations.
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By formula (1), recalculations of the growth variable were performed. The variable Inytl was added
to the database - “the natural logarithm of GRP per capita with a lag of 1 year” (that is, a shift backward in
time by one period). The calculation of knowledge spillovers formulas was carried out, the spillgrppc
variable was added to the database - “GRP per capita flow”.

Stage 2. Calculation of the social filter of the endogenous growth model

The flow of knowledge is the process of dissemination of once mastered innovations in new
conditions. In this regard, to predict the patterns occurring under the influence of certain factors, it is
necessary to take into account the socio-economic conditions of the region into which knowledge flows.
This is a direct analogue of the effects of the most important socio-economic conditions in the region on
other regions. According to our definition, a social filter is a set of factors related to the demographic
structure of a region and the level of development of human capital, which is crucial for innovative
development [24].

Variables used to calculate the social filter (variable sf7) were added to the database. These are the
variables: university graduates,% of the total employed population (grad_I); the unemployment rate in the
region,% (unemp); the proportion of the population under 30 years employed in the region’s economy,
% (young); the share of the population employed in agriculture in the region, of the total employed
population,% (agri I n). Table 2 presents the components of the social filter sf7 and their weight in the
index.

Table 2 — Indicator coefficients for factor 1 (component score coefficient matrix) of the variable “social filter”

Variable Coefficients (shares in the social filter)
grad | 0,7246
Unemp 0,1305
Young -0,0088
agri | n -0,6766
Note: The principal component method (pca command in Stata) was used to calculate the weights of the social filter
components.

The social filter index was based on a factor analysis of the four indicators listed above, and the index
itself corresponds to the first factor identified in the process of factor analysis, with an eigenvalue greater
than 1 (1,481). The first factor accounted for 37% of the overall variation.

The variable overflows of the social filter spillsf/ was also added to the database. Descriptive
statistics of model variables are presented in table 3.

Table 3 — Descriptive statistics of variables used in the analysis

Variable J;;ler?\l;);ri;fs Average Standard deviation Min Max
growth 192 5.237 13.050 -26.880 40.430
Inytl 192 13.155 0.703 11.790 14.785
rd_mk 192 0.135 0.141 0.007 0.709
rd_spill_mk 192 0.129 0.040 0.071 0.318
inno_tot 192 0.994 2.340 0.000 26.327
spill_inno_tot 192 0.980 0.810 0.126 4.928
sf1 192 -13.957 11.140 -36.151 6.938
spillsf1 192 -14.240 3.344 -22.222 -6.399
spillgrppc 192 654920.400 145433.900 330502.900 1024939.000

As follows from the calculations, the regions of Kazakhstan are significantly differentiated by the rate
of economic growth: the minimum value of the growth rate of GRP per capita was recorded for the
Kyzylorda region in 2015, while the maximum value was reached in 2011 for the Pavlodar region. R&D
costs ranged from 0.007% to 0.709% during the study period, but the costs of research and development
were higher than the costs of R&D, reaching a maximum of 26.3% for Astana in 2013.
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Stage 3. Verification of endogenous growth models

The authors calculated two models with fixed effects based on new data. Before calculating the
model, a correlation matrix of all variables used in the analysis was constructed (table 4).

According to the correlation matrix, in both cases, high correlations between the variables were
found. Firstly, this is the correlation between the flows of the social filter and the flows of GRP per capita
(0.728). This correlation is the result of multiplying the original indicators by the same distance matrix
when calculating the accessibility index. The correlation between the social filter and the natural logarithm
of GRP per capita with a lag of one year is also high. Alternative social filter options (sf2 - components
grad [, vd I, young, agri [ n and sf3 - components grad [, rd [, unemp, agri | n) were calculated, but no
significant reduction in correlation was achieved.

Table 4 — Correlation matrix of variables in endogenous growth model

growth Inyt1 rd_mk rd:;fll lilt‘;? insrll’;i—o | st | spilisl gsrgglc
growth 1
Inyt1 -0.164 1.000
rd_mk -0.044 0.305 1.000
rd_spill_mk -0.007 0476 | -0.132 1.000
inno_tot 0.052 20.004 | -0.057 | -0.102 1.000
spill_inno_tot 0.021 0.088 0.079 | -0.337 0.099 1.000
sfl -0.104 0.816 0.541 -0.443 0.011 0.136 1.000
spillsfl -0.198 0.043 038 | -0.202 0.161 0421 | -0.079 | 1.000
spillgrppe 0.038 0.227 0329 | -0312 0.067 0206 | 0.012 | 0728 | 1.000

To account for the problem of endogeneity in the model, between the dependent variable and the set
of independent variables in terms of the reversecausality problem, all independent variables were lagged.

The authors calculated two specifications of the model. The first specification included the costs of
R&D and their flows, the second — the costs of technological innovations and their flows. Specifications
are presented in table 5.

Table 5 — Panel regression with fixed effects, dependent variable growth rate of real GRP per capita for the regions of Kazakhstan

Specification 1 Specification 2

Independent variables The number of observations = 176 The number of observations = 176

The natural logarithm of GRP per capita
with a lag of 2 years

R&D costs as% of GRP with a lag of 1 year -10.397 (12.074)

Cost of technological innovation as%
of GRP with 1 year lag

Social filter with 1 year lag -0.480 (0.276) -0.602 (0.155)
R&D flows with a lag of 1 year -321.277 (83.278)

Flows of technological innovation with
alag of 1 year

-0.693 (4.958) 15.460 (10.029)

2.290 (0.807)

13.493 (3.993)

The flow of socio-economic conditions

with a lag of 1 year 0.156 (0.338) -0.605 (0.706)
Flow of GRP per capita -0.000118 (0.00002) -0.0000638 (0.00001)
Constant 129.949 (64.261) -186.215 (140.095)
Fisher test for the significance F(6.79)=13,67 F(6.15)=13.72

of coefficients to zero regression coefficients [0.0000] [0.0000]

R’ 0.1411 0.1564

Note: robust standard errors of the regression coefficient are indicated in parentheses.
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Analyses showed that, the second specification is more adequate, has a higher R2 (15.6%) and
indicates a positive effect of investments in technological innovations on the rate of regional growth. The
marginal effect of the inno_tot variable is 2.290. The negative and significant value of the social filter
indicates that among the variables of the social filter, an increase in unemployment (resulting in
sf1 growth) reduces GRP per capita. The growth of per capita GRP is also caused the growth of people
employed in agriculture, which means that in Kazakhstan, economic growth is still dependent on the
agricultural sector.

The positive and significant coefficient in the variable flows of costs for technological innovations
confirmed the assumption about the significance of the spatial structure and knowledge spillovers on the
economic growth of regions. Thus, the costs of IT in neighboring regions stimulate an increase in the
growth rate of GRP per capita in the region. At the same time, the regions need to pursue their own
innovation policy in order to maintain absorption capacity, which is a prerequisite for an effective flow of
knowledge.

Conclusion. Summarizing the results of the tested models, we can conclude that the hypothesis of the
importance of knowledge flows on the economic growth of regions and their ability to overcome
administrative boundaries and spread beyond one region, stimulating the growth of GRP per capita in the
neighboring regions and nearby territories is partially fulfilled. This result allows us to conclude that
knowledge is distributed between regions with similar rates of growth and development of technological
platforms, and the efficiency of their flow depends on the absorption capacity of the regions

The results of the study can be used by public authorities in the formation of a regional innovation
policy in the Republic of Kazakhstan, in particular: substantiation of strategic national priorities in the
modernization of the regional economy; justification of the proposal on the STP public administration
system; the formation of a basic innovation infrastructure, which includes universities, technology parks,
innovation and technology centers, business incubators, centers of expertise, technology transfer,
clustering, etc.

Further work in this scientific direction should be focused on the development of theoretical and
methodological foundations for the study of regional innovation systems. The implementation of this
study will reveal the patterns of innovative development and the specifics of innovative processes in
different Kazakhstan regions. In the future, on this basis, it is possible to develop mechanisms for
diffusion of innovations, which in turn will contribute to sustainable innovative development of
Kazakhstan's regions.

JI. C. Cnanky.ioBa', M. O. Kanesa?, 3. K. ‘{yJIaHOBa3

! AJIMaTBI TEXHOIOTHSIIBIK yauBepcureTi, Hapxo3 yauBepcureti, Aimatsl, Kasakcran;
2Peceii FRUIBIM aKaIeMUSICHIHBIH Cibip ¢pmnmanbHBIH DKOHOMHKA
YKOHE OHEPKACINTIK MHKeHepusl HHCTUTYTHI, HoBocuOupck, Pecei;
3KP BFM FK Dxonomuka nHCTHTYTHL, AnMathl, Kasakcran

KA3AKCTAH OHIPJIEPIHIH THHOBAITUAJIAP JU®DY3UACHI,
BIJIIM AFBIHbBI 7/KOHE 9KOHOMMKAJIBIK OCYI: ©3APA 9CEPI

AHHOTamusl. DKOHOMHKAHBIH IIUKIi3aTTHIK OAaFbITBIHAH WHAYCTPHAIABI JaMyFa KOIIyAe IIeHIylli pei
aTKapaThlH WHHOBAIMSUIBIK KBI3METTI BIHTAJAHIBIPYAAa WHHOBAIUSIIAPIBIH TapaTybl )KOHE ailMaKTap apachbIHIaFbl
OiJ1iM aFBIHBIHBIH MaHBI3EI 30p. BiTimMi *KMHAKTAy CHITATHIH TaJIay JKEKEJIEreH eliJiep MCH SKOHOMHKAIIBIK KBI3MET
TYpJepi apacklHAArbl (COHAAN-aK OJapAbIH IMIHAETi) eHIMALTIKTEeri 0ap ONKBUIBIKTAPIBI TYCIHIIPIN KaHA KOMMai,
COHBIMEH Oipre «OiiM TOTEHIMAINAPHIHBIH afbBIPMAIIBUTBIFBIHBIHY apTyhl JKaFJaibIHIA ONApABIH opi Kapait
KEHEIoiH OoJpKayra MYMKiHAIK Oepexmi. Onmerte OimiMai Kypy >KOHE JKHHAKTAy IMPOIECTepi Te3 ©3repeTiH aeMIiK
9KOHOMUKAJIAFbI YITTHIK 3KOHOMHKAJIBIK JKYHEeHIH OoJaniak KyiiH aHbIKTai/Ibl.

Xana eHiMaep MEH TEXHOJIOTHSIAP/bI KYpy HPOLECTEPiH BIHTAJIAHABIPATHIH TEXHOJIOTHSUIBIK MHHOBALIUSIIAD
aFbIHIaPhl afMaKTHIK SKOHOMHKAJIBIK 6CY KAPKBIHBIHBIH 6CYiHE bIKHaN ereai. byt moceneHni memy Kazakcran yurid
oTe MaHp3/bl. KazakcTaH sKOHOMHKAChl HETi3iHEH Maijansl Ka30anap/pl eHAIpyre oHe caTyra OailylaHbICTBHI, ajl
HKOHOMUKA/IAFbI )KOFapbl TEXHOJIOTHsUIAP/bIH Yiieci ToMeH. CoHbIMEH Oipre pecryOMKaHbIH OLTIMII TYPFBIHAAPHI-
HBIH JKOFapbl JCHIeHiHe, )KOFaphl OUTIKTI MaMaHIapAbIH eAoyip OeliriHae, COHai-aK HHIYCTPUANIbI-HHHOBAIIHSI-
JIBIK K00aap/Ibl iCKe achIpy YILIIH KOINTEereH pecypcTapblHa KOpiHeTiH MHHOBALMSUIBIK djeyeTi 0ap. Auaiiia nHHO-
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BaIllMsUIAPIBl TApPATyIbIH KETKIIIKCI3 ayKbIMBI MEH TOMEH JXBUIIAMIBIFBI €JIiH Ka3ipri 3aMaHfbl WHHOBAIHSIIBIK
casiCaTbIH CHIIaTTaliIbl.

3eprreynin Makcatsl — WBFEHAApABIH F3TKXK MeH TeXHOMOTHAIIBIK HHHOBAIIMSIIApFa, OJAPIBIH KeHIiCTIKTET1
arpiHIapbIHBIH KasakcTan aiiMaKkTapbIHBIH SKOHOMHUKAIIBIK ©CyiHE dcepiH Oaramay.

Ocbl 3epTTeyAiH Heri3ri MOJIENH TYXKbIPbIMAAY SHIOTCHAl OCYIiH IOCTYpJl YIriiepiHe colKec Kenei.
Yorini ecentey yuin Kazakcran PecnyOnukacel ¥nTThIK d9koOHOMHUKA MUHUCTPIIT Cratuctuka komuretinig 2005-
2018 >kpulIapAarbl KbUIABIK JEPEKTEpl MaijanaHblUInbl. 3epTTeyaiH TeorpadusuiblK Oipiiri »*oHe o0bBeKTici —
KazaxcTraHHbIH aliMaKTapsbl.

OnberTe, aiiMaKThIH HAKThl SJI€yMETTIK-DKOHOMHKAJBIK JKaFAainapbl ayMaKThlH KOHTEKCIMEH aHBIKTallaThbIH
KONTEreH HAKTHI MAaPAMETPICPMCH CUIIATTANA B, byl MHHOBAIMSJIBIK JaMy¥Fa IICHIYII 9cep eTeTiH (aKTop — HAKTHI
alMaKTBIK KOHTEKCT (aIaM >KOHE OJCYMETTIK KAIHUTAIIBIH KYPBUIBIMBL, WHCTUTYIIHOHAIIBIK YKOHE OJICYMETTIK-
MOJICHU OpTa, KapKBUIAHIBIPYFa KOJ JKETKi3y MapTTapsl, HHPPaKyphUTbIM). By, ocipece, HHHOBAUSIIBIK KBI3METT1
JKY3ere achIpyIbIH aliMaKTHIK epeKIIeNiKTepl alTapipIKTail epekmeneHeTiH Kazakcranra KateIcThl. EcenreynepaeH
KepiHin oTeIpraHgail, Kasakcran PecmyOnmKachIHBIH ©Hipiepi SKOHOMHKAIBIK ©Cy KapKBIHBIMEH aWTapiIbIKTait
epeKIeNeHe i: )kan O0ackiHa makKaHaarsel JKOO-HIH ecy KapKbIHBIHBIH MHHUMAIIB! MoHI 2015 kel Ke3putopaa
o0ubick yiriH Tipkeni, an 2011 xbuisl [TaBrnoap o0JbICH YIIIIH €H JKOFapbl MOHTE KOJI JKETKi3Uial. 3epTTeyiiep MeH
azipiiemenepre KymcaiaraH IIBIFBIHAAP 3epTrey KeseHinae 0,007 %-man 0.709 %-ra meiiin O60masl, 6ipak FHUIBIMH-
3epTTey XKOHE TIKIPUOETiK-KOHCTPYKTOPIBIK skymbicTap F3TKIK mereiamapeiHan sxorapsl 60maslr, 2013 KbUTbI
AcTaHa yIIiH eH )oFapbl kepceTkin 26,3 %-11bI Kypabl.

Astoprnap KazakcraH yIIiH SHIOT€HIIK 6Cy MOJIENIBAEPIH TEKCEP, SNIEYMETTIK CY3ri KYpacThIp/bl, TTAHEIbIIK
MOJIETIBJIIH €Kl CHIIaTTaMachlH OenriieHreH 3(QQeKTiiepMeH ecenTeli >KoHE peclyOJIMKaHbIH aiMaKTapblHa
HSKOHOMETPHKAIBIK, YIITIHI Cally MYMKIHIITIH Taanaael. MoJeNbIiK ecenTeyiep TeXHOIOTHUSITBIK HHHOBAIHSIAP ABIH
IIBIFBIHIAPEI AMAaKTHIK 3KOHOMHUKAJIBIK 6CY KAPKBIHBIHA OH 9cep €Tei JereH 00DKaMIbl pacTaabl. TeXHOIOTHSITBIK
MHHOBAITMSUTBIK IIBIFBIHAAPIBIH aybICTIANbl aFbIMbl Oap OH JKOHE MAaHBI3IBI KOI(PPHUIMEHT — KEHICTIKTIK KYPBUIBIM
MEH OiTiM arbIHAaphl AMaKTBHIK YKOHOMHUKAJBIK ©6CY YIIH MaHbBI3IbI JereH 0omkaMbl pactanpl. COHBIMEH KaTap
OHipiep OUTIMHIH THIMII aFBIMBIHBIH AIFBIIAPTH OONBINT TaOBUIATHIH CiHIpY KaOUIETIH cakTay YIIiH e3IepiHiH
WHHOBALIMSUIBIK CasiCaThIH XKYPTi3yre MiHACTTI.

3epTTey HOTHXKeNepiH MemiekeTTik opranmap Kaszakcran PecmyOmukachlHAarsl alfMakTBHIK WHHOBAIMSIIBIK
casicaTThl KaJIbINTACTBIPY/Ia KOJIJaHa ajlaJibl, aTall alTKaH/a:

- aﬁMaKTbIK 9KOHOMMUMKAHbI MOACpHU3aldIay Aarbl YITTBIK CTPATCTUAIIBIK 6aCbIM[lblKTap[l]:l Heri3aey;

—  FBUIBIMHU-TEXHUKAJIBIK IPOTPECTI MEMIIEKETTIK OacKapy *yieci Typaiibl YChIHBICTBIH HEr'i3/1eMeci;

— YHHUBEPCHTETTEp, TEXHOIAPKTEP, MHHOBAIMSIIBIK YKOHE TEXHOJOTHSUIBIK OPTAJIBIKTap, OM3HEC-WHKyOaTop-
Jap, caparnTtama OpTajbIKTaphl, TEXHOJIOTHSUIAD TpaHCQEPTi, KIacTepiey KoHe T.0. KipeTiH 0a3aiblKk HHHOBAIIUSIIBIK
UH(PPAKYPBUTBIMJIBI KAJIBIIITACTHIPY.

OcBI FBUTBIME OaFBITTAFHI JKYMBIC OJIaH Opi afMaKTHIK HHHOBALIMSUTBIK KYHEIEp i 3epTTEyIiH TCOPHSIIBIK JKOHE
omicTeMeINiK HeTi3NepiH JaMBITyFa OaFbITTanmysl Kepek. OcChl 3epTTeyai iCKe achblpy WHHOBAIMSUIBIK JaMyIbIH
3aHJIBUIBIKTAPbIH koHe KazakCTaHHBIH opTypIi alMaKTapbIHAAFbl MHHOBAIMSIIBIK HPOLECTEPIiH EPEKIICTIKTEpiH
amazpl. KeifiHHeH ochl HeTi3/ie MHHOBALMSUIAPbI TapaTy TETIKTEPiH Xkacayra Oonasl, Oy, o3 keserinne, Kazakcran
aiiMakTapbIHbIH TYPAKThl MHHOBAIMSJIBIK 1aMybIHA BIKIIAJ €TE/Ii..

Tyilin ce3aep: MHHOBAUMSIIBIK JaMy, WHHOBAIMUIAPABIH Tapalybl, aiMaKTHIK 3KOHOMUKAIBIK ecy, F3TKK,
HKOHOMETPHKAIBIK MOJIEIBIED.

JI. C. Cnaukysiosa', M. A. Kanesa’, 3. K. Uy;ianoa®

' AnMaTHHCKHIT TeXHONOrHUecKkuit yuuBepeuter, Yunpepcuter Hapxos, Anvarsi, Kasaxcras;
*WHCTATYT YKOHOMHKH H OPTaHH3aIMH IPOMBIILIEHHOTO TIPOM3BOJICTBA
Cubwupckoro otnenenus Poccuntickoii akagemuu Hayk (MDOIII CO PAH), HoBocubupck, Poccus;
3I/IHCTHTyT sxonomukn KH MOH PK, Anmatsl, Kazaxcran

JTA®® Y31 MTHHOBAIIUM, TEPETOK 3HAHUI 1 SKOHOMHWYECKHIA POCT
PEI'’MOHOB KA3AXCTAHA: B3AUMHOE BJIMSIHUE

AHHoTauus. B cTUMynupoBaHNM WHHOBAI[MOHHON aKTHBHOCTH, UTPAIONIEH PEIIaloNIyi0 poiib B Iepexone OT
CBIPHEBON HAIIPABICHHOCTH 3KOHOMHKH K HHIYCTPHAIBHOMY PAa3BUTHIO, HEMAJOBAXKHOE 3HAYCHHE OTBOIUTCS
muddy3ur MHHOBALWMA W TNEPEeTOKYy 3HAHMKM MEXAy TEeppPUTOPHSMH. AHanM3 Xapakrepa HAaKOIUICHUS 3HaHHN
IIO3BOJISIET HE TOJBKO O6'I)HCHI/ITb CYIIECTBYIOIUC Pa3pbIBbl B IMTPOU3BOAUTCIIBHOCTU MEKAY OTACIIBHBIMU CTpaHAMU
W BUJIAMH DSKOHOMHYECKOM JEeSTENbHOCTH (a TakkKe BHYTPU HHMX), HO M CIPOTHO3UPOBATh MX JajbHeiliee
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pacImpeHre B YCIOBHAX HapacTaHWs «Pa3HOCTH 3HAHMEBBIX MOTEHIHAIOB». Kak mpaBuiio, mporeccsl CO3AaHus u
HAKOIUICHHUSI 3HAHWH B 3HAYMTENBHON CTEIEHH OMpEeNeisaioT Oymymuil CTaTyc HallMOHANBHOW 3KOHOMHYECKOM
CHCTEMBI B OBICTPOMEHSIOLIEHCS TII00ATbHON SKOHOMHUKE.

IlepeToku TEXHOJOTMUECKUX MHHOBALMN, CTUMYIHUPYS MPOLECCH CO3[aHHs HOBBIX NMPOJYKTOB U TEXHOJOIHH,
CHOCOOCTBYIOT MOBBIIICHUIO TEMIIOB PErHMOHAIBHOIO SKOHOMHYECKOro pocTa. PerieHue 3Tol mpobieMbl O4YeHb
BakHO Juisi KazaxcraHa, 5KOHOMHKa KOTOPOTO B 3HAUUTEIBHOW CTENEHHW 3aBUCHT OT JOOBIYM IOJIE3HBIX
HCKOTIaeMBIX, a 0N BBICOKHX TEXHOJIOTHI B Hell HeBbIcoKa. IIpu aToM pecmybimka pacrojiaraeT HHHOBAI[HOHHBIM
MOTEHLUAJIOM, BHIP@)KEHHBIM B BHICOKOM YPOBHE 00pa30BaHHOI'O HACEJICHUS, 3HAYMTEIILHOM J0Jie BHICOKOKBATU(H-
LUPOBaHHBIX CIIEHHAJIMCTOB, a TaKXKe HEOOXOJMMBIMH pECcypcamMH [yl pealu3alid WHIYCTpUaJbHO-WHHOBA-
IUOHHBIX TNpoekToB. OJHAKO HEJOCTaTOYHble MacIiTaObl M HM3Kas CKOPOCTh PAacIpPOCTPAaHEHHS HOBOBBEICHUI
XapaKTepU3y0T COBPEMEHHYI0 MHHOBALIMOHHYIO MOJIUTUKY CTPaHBbI.

Ienp uccnenoBaHUsl COCTOMT B KOJMYECTBEHHOH oneHke BnusHus 3atpaT Ha HMOKP u texnHomormueckue
HMHHOBAINH, UX IEPETOKOB B IPOCTPAHCTBE HA SKOHOMHUECKUII pocT pernoHoB Kazaxcrana.

dopmynupoBka 0a30BOM MOJEH, TMPEACTABICHHOH B pabOTe, COOTBETCTBYET TPAIAMIMOHHBIM MOJICIISIM
JIOTOHSIOIIETO 3HAOTeHHOro pocra. (s pacdera MoOJeNM HCHOJIb30BAIKCH €XKeroaHsle naHHble Komwurtera mo
craructuke MHO PK BpemenHoro nepuonma ¢ 2005 mo 2018 rogsl. I'eorpaduueckumu eauHULaMH aHanu3a U
00BEKTOM, Ha ITPUMEPE KOTOPOTO BBIIIOJIHEHO JAHHOE MCCIIeI0OBaHue, CTalld perioHbl KazaxcraHa.

CoBepIIEHHO OYEBHMIHO, YTO pEalbHble COIMAIbHO-DKOHOMHYECKHE YCIOBHUS TOTO MM HHOTO pEruoHa
XapaKTepU3yIOTCsl MHOXKECTBOM CIIELHU(PUUECKUX ITapaMeTPOB, ONPEIEISIONINXCS KOHTEKCTOM TeppuTopun. iMeHHO
KOHKPETHBIN PEerHOHAIBHBIN KOHTEKCT (CTPYKTypa 4eJI0BE4YEeCKOT0 M COIMAIbHOTO KanuTana, MHCTUTYLIMOHAIbHAS U
COLMOKYJIbTYpHAsl CpeZia, YCIOBHS JOCTYIa K (PMHAHCUPOBAHHIO, MHPPACTPYKTYpa) OKa3bIBACT PELIAIOIIee BIUSHHAE
Ha MHHOBALIMOHHOE pa3BUTHE. JTO OCOOCHHO akTyalbHO Ui KazaxcraHa, rje pervoHajbHbleé OCOOCHHOCTH
OCYILIECTBJICHUS] WHHOBAI[MOHHOM NEsITEeIhbHOCTH MMEIOT CYIIECTBEHHBIe pa3zinuuus. Kak ciemyeT U3 MpoBEAEHHBIX
pacyeroB, pernonsl PK 3HaunTenbHO IudQepeHIMpoBaHbl M0 TEMIIaM 3KOHOMHYECKOTO POCTa: MHHUMAaJbHOE
3HavyeHne TeMnoB npupocta BPII Ha nynry Hacenenust ObLIo 3apeructpupoBaHo Juisi KeI3bLIopauHCKON 06aacT B
2015 r., B TO BpeMs Kak MaKCHUMaJbHOrO 3HadeHue Obuto gocturHyto B 2011 r. mis [laBiomapckoi obmactu.
3arparel Ha HMOKP Bapsuposamuce ot 0,007% no 0,709% B uccnemyemslit mepuoi, TOrna Kak 3aTpaThl Ha
TEXHOJIOTMYecKre MHHoBanmu Obun Bhiie 3arpat Ha HWMOKP, nocturnyB mMakcumanbHOro 3HaueHusi B 26,3% s
Actanbl B 2013 .

ABTOpamH IpoBeJicHa Bepu(dUKalus MoJeNeil SHIOreHHOro pocta aisi Kaszaxcrana, MOCTpOEH COLMANIbHBIN
¢ubTp, TpOBEAEHBI pacueThl JABYX crenudukanuidi NaHenbHOW MoJeaH ¢ (UKCHpOBaHHBIMU d(dekramu u
MPOaHATM3UPOBAHA BO3MOXKHOCTh IIOCTPOEHUS] IKOHOMETPUUECKOW MOJIEIH [UIsi PETHOHOB pecnyOnuku. Pacuers! o
MOJIENIAM MOJATBEPMIIN TUIIOTE3y O MOJOKUTEIHHOM BIMSHUH 3aTpaT HAa TEXHOJIOTMYECKHE MHHOBAIIMM HA TEMIIbI
HKOHOMHYECKOTO pPOCTa PErdoHOB. [lOJIOKHUTENBHBI M 3HAYUMBIH KOI(QQUIMEHT NpPH NEPEMEHHOH IEepPETOKOB
3aTpaT Ha TEXHOJOTMYEeCKHEe MHHOBALMM MOATBEPAMI TPEANONIOKEHHE O 3HAYMMOCTH IPOCTPAHCTBEHHOMN
CTPYKTYpPHI U NEPETOKOB 3HAHUN JJI PErHOHAIBHOIO SKOHOMHMYECKOTO pocTa. OJHAKO 3TO HE CHM)KAET BaKHOCTH
NPOBEJCHUSI PETMOHAMH COOCTBEHHON WHHOBALMOHHOM TOJIMTHKU C LIENBIO MOJIEPXKaHusl cBoeil abcopOIMoHHON
CIOCOOHOCTH, SIBIISIIOILEICST 00513aTENIbHBIM yCIOBHEM 3()(EKTHBHOTO MEePETOKa 3HAHHH.

PesynbraThl HMcclieioBaHUsT MOTYT OBITh HCIIOJIb30BaHBl OpraHaMH TOCYAApPCTBEHHOM BIIACTH  IpH
(hopMHpOBaHMY PErHOHATBHON MHHOBAIIMOHHOM nonuTuky PecryOnrkn KasaxcraH, B 4acTHOCTH, IpH:

— pa3paboTKe CTpaTern4ecKuX HalMOHAJIBHBIX IPUOPUTETOB MOJEPHHU3AIMN PETHOHATBHON SKOHOMUKH;

— 000CHOBaHUY MPEAJIOKEHHUH 110 COBEPILIEHCTBOBAHHIO CUCTEMBI rocynapcTBeHHoro ynpasineHus HTIT;

— (¢opmupoBaHur 0a30BOH MHHOBALIMOHHOW HMH(PACTPYKTYphI, BKIIOYAIOUIEH YHHBEPCUTETHI, TEXHOIAPKH,
WHHOBALIMOHHO-TEXHOJIOTHUECKHE LIEHTPHI, OW3HEC-MHKYOaTOphl, LIEHTPHI AKCIEPTH3bl, TpaHc(depa TEeXHOJIOTHH,
KJIaCTEpHU3aLUK U IPyTrHe 0ObEKTHI.

JanbHeitmas pabora Mo JaHHOMY Hay4HOMY HallpaBJIEHHIO JIOJDKHA OBITh OPHEHTHpPOBaHAa Ha pa3pabOTKy
TEOPETUKO-METOI0JIOTHUECKUX OCHOB HCCIIEIOBaHUS PETMOHANIBHBIX HHHOBAIIMOHHBIX CUCTEM. Peanu3arys 1aHHOTO
WCCJIEIOBAHMS TO3BOJHT BBISBUTh 3aKOHOMEPHOCTH HMHHOBAIIMOHHOI'O Pa3BUTHUS U CHEUU(PHKY WHHOBALMOHHBIX
MPOLIECCOB B Pa3iMYHBIX Ka3aXCTAaHCKUX permoHax. B mocnenmyromieM Ha 3Tod 0a3e mpeacTaBIseTCsl BO3MOXKHON
pa3paborka MexaHu3MoB au((dy3ud HHHOBAIMH, YTO, B CBOIO OuYepeib, OyIeT CIOCOOCTBOBATh YCTOHYHMBOMY
MHHOBAIMOHHOMY Pa3BUTHIO Ka3aXCTAHCKUX PETHOHOB.

KioueBble cioBa: HHHOBAIMOHHOE pa3BUTHE, MU (Y3Usi MHHOBALWM, PErMOHAIBHBIN SKOHOMUYECKHH POCT,
HUOKP, sxoHOMeTprUEeCKHE MOJEIH.
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