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Innovative potential as a factor of socio-economic development

Abstract. The article analyzes of existing approaches to the concept of innovative potential. There
was formulated and approach for estimating an integrated indicator in the article. There was used
amethod of area diagrams to estimate the integrated indicator. There was calculated and the ranked
the innovative potential of the regions of Kazakhstan according to the final values. It is necessary
to analyze and assess the factors of innovative potential, which will help to determine the vector
for development of the region for decades to build an efficiently functioning regional innovation
system. The regions of Almaty, Nur-Sultan, Kostanay, Karaganda have high indicators of
innovation potential in Kazakhstan. Mangistau, West Kazakhstan, North Kazakhstan, Turkestan
regions have rather low rates in comparison with other regions. The authors have observed the
growth of innovation potential in Pavlodar, Aktobe and the regression of innovation potential in
the Akmola region.
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Introduction

Regional Innovation Capacity is one of the
more recent concepts that is beginning to play a
very important role in the knowledge economy
(Schiuma and Lerro, 2008). [17]. Freeman (1995)
and Nelson (1993) generally refer to innovation
capacity to the theoretical and empirical research
on innovation systems. This innovation system
relies on the generation and transmission of
knowledge as well as a scientific environment
which includes different institutions such as
universities, innovative firms, R&D centers
(Doloreux, 2002) [7]. A lot of scientists claim
that innovation capacity which originates in
the innovation systems framework mainly
determines the results or efficiency of innovation
activities (Schiuma and Lerro, 2008). It means
that this concept represents the abilities of the

system to perform innovation by using regional
amenities such as telecommunication, transport,
etc., and environment while depending on the
level of interconnections between the two of them
(Cooke, 2001; Furman et al., 2002) [6]. Whereas
the innovation process takes a place at a different
level for example world, national and regional
level current studies more and more use regions
as a concentration of innovation and economic
growth (Porter and Stern, 2001) [15]. The regional
level poses a place where positive externalities
such as spatial proximity of innovation agents
lead to the availability of tacit knowledge and
contribute to the integration process between
local “sticky” knowledge and global “ubiquitous’
knowledge (Asheim and Isaksen, 2002, 77) [1].
Although different studies offer a great
variety of measures of innovation capacity more
of them use the same indicators such as number
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of patents, innovations and firms that perform
in innovation (Furman et al., 2002; Riddel and
Schwer, 2003) [16].

Another essential aspect of innovational
potentialis geographical concentration or location
of innovation agents (Ashiem and Gertler 2005)
[2]. Spatial proximity of knowledge externalities
and innovation companies that performs nearby
can foster the localized knowledge spillover,
knowledge generation, productivity, and
innovation (Breschi and Lissoni, 2001) [3].

Understanding of innovation stimulation is
a key priority in the economy of Kazakhstan.
The fact that innovation is largely focused on
the regional level indicates the need for context-
specific analysis to understand how a region
can develop its innovation performance. In this
regard, of course, the main focus of attention falls
on the definition of innovation capacity, as well
as the methods of its assessment at the regional
level.

The goal of this article to estimate the
innovation capacity of the regions f Kazakhstan
and create area diagram of innovation potential
on the example of West Kazakhstan region. We
determine that this analysis will help to make
proper managerial decision for creating efficient
regional innovation system in West Kazakhstan
region.

This article uses a quantitative approach to
assessing the indicators of the regional innovation
system to answer the following research
questions: Which regions of Kazakhstan have the
greatest innovation capacity? Which regions of
Kazakhstan have the least innovative capacity?
What set of conditions and factors contributes to
the innovative activity of the region?

This approach, in comparison with an in-
depth analysis of individual regions, which
reflects the state of various parts of the system
and their interconnections, quantitative analysis
offers an additional approach that allows us to
range regions by innovation activity and reveal
the reserves of innovation regional indicators.

The concept of innovation capacity has had a
strong impact on world politics, since it can be
seen as a tool for building an effective regional
innovation system that can be achieved with

the support of targeted policies, turning it into
a rather normative and prescriptive concept.
Accordingly, the importance of such research
questions is of paramount importance for the
design of innovation policy.

Methodology

Literature has paid a great attention on
understanding the pros and cons of nations
experience in activating the economic progress
through technological progress. Also, in this
decade we can mention two popular theories
that describe the functions of innovation in the
economic development. First theory proposed
by Young (1993) where he underline the great
importance of investment in human and physical
capital as main condition for development of
innovation and prosperity of economy at national
level. The second theory differentiate three
variables such as entrepreneurship, the effective
learning and the innovation and claim that all
this variable equally important in development
process of economy. (Freeman & Soete, 1997).
These two theories compromise in one aspect
that innovation and knowledge have a great role
in development of economy [10].

In this aspect agglomeration literature also
contain a lot of valuable information about
the contribution of innovation to the regional
economic growth. For example, Schumpeterian
theory represent region as a knowledge hub
where the development of economy mainly
driven by innovation and the interactive learning
(De Propris & Hamdouch, 2013) [8]. At the same
time interactive learning is complex process that
require participation of all actors and represent
rather form of collective performance of whole
economic system. (Narula, 2003). Hence, we
can claim that the innovation in regional aspect
that closely related with knowledge creation,
accumulation and absorption of innovation
from outside are not mere process. This process
mainly depends on ability of formal and informal
institutions to create innovation and perceive
innovation from outside. It means that regional
innovation system consists of different factors
that contribute innovation such as human capital,
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knowledge externalities, innovative firms,
urban infrastructure, competition, regulations,
institutions, legalizations. (McCann& Van Oort,
2019) [12].

Hence, the effective functioning of the regional
innovation system, which is an integral part of the
national innovation system, depends on the level
of innovation capacity that reflects the economic
growth of the region and the country as a whole.

Therefore innovation capacity is a determinant
of the whole factors of innovation system. Hence
innovation capacity faced with several challenges,
when it comes to its assessment, and also when
it comes to the dual structure of innovation:
the absorption capacity and the development
capacity.

A distinctive feature of the innovative
development of the Republic of Kazakhstan is
the uneven development of the regions. This
is mainly due to the specifics of each region,
geographic location, and the size of the region’s
innovative potential. In this regard, the value of
the innovation potential and the indicator of its
effective use are the key factors in the growth of
the economic system.

Discussion

After analyzing and synthesizing the existing
interpretations of the concept of «innovative
capacity», we formulate the following
interpretation: innovative capacity is determinant
of the growth which represent the ability of
system to create, absorb, utilize, disseminate
innovations by collaborative performance of all
factors of regional innovation system.

The implementation of the innovation process
requires the presence of scientific and production,
economic, legal, organizational, and managerial
factors.

The scientific and production factor, in turn,
consists of the following complex of factors: the
scientific potential of the region, human resources,
production potential, material and technical
means, economic and scientific and technical
infrastructure, progressive technologies. The
economic factors include the availability and
sufficiency of the region’s own financial resources
for the implementation of innovative activities.

Organizational and managerial factors act as
indicators of the region’s ability to introduce and
disseminate innovations. This group includes
factors of organizational potential - innovative
activity of enterprises. In addition, this is the
demand for the results of innovation, foreign
economic cooperation, the export of innovative
goods and services, technological exchange in
organizations that carry out innovations.[4]

The factors of investment attractiveness of the
region can also be included in this group.

The mathematical model for calculating the
innovative potential is as follows

IP = <SPp, Ep, Lp, OMp> [1]

Where IP is a generalized innovation
potential, Ep is an integrated economic potential,
SPp is an integrated research and production
potential, OMp is a complex indicator reflecting
organizational and management factors, Lp is
a complex indicator reflecting legal support for
innovation.

Most often, the Innovation Index is used as
the main characteristic of the level of innovative
development of the region. Most often, it is
calculated as an integral indicator, which is based
on various factors selected according to certain
criteria and from the point of view of the authors
that characterize innovations and innovative
processes. We have selected the following factors
which in our opinion most clearly reflect the level
of innovation potential at the regional level.

At the first stage of building a mathematical
model, there was a correlation analysis in groups
of factors, as a result of which close relationships
were revealed between some indicators. Thus,
to assess the innovative potential of the region,
the following variables were included in the final
mathematical model of the innovative potential:

x1- The number of created and used new
technologies and equipment (units)

x2 - Volume of sold innovative products
(goods, services) (million tenge)

x3 - Total number of researchers in the region
(people)

x4 - The number of candidates of science who
performed R&D (people)
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x5 - The number of doctors of science who
performed R&D (people)

x6 - Number of issued patents for invention
(units)

X7 - Innovative activity of organizations in the
region as a percentage

x8 - Number of organizations that have created
and use new technologies and equipment (units)

x9 - Volume of innovative products (million
tenge)

x10 - Costs for innovations (million tenge)

Next, we analyzed the static data provided
on the official website of the Bureau of National
Statistics of the Agency for Strategic Planning
and Reforms www.stat.govkz as well as data

provided by the National Institute of Intellectual
Property of the Ministry of Justice of the Republic
of Kazakhstan for 2018, 2019. Based on the
selected indicators, a table of statistical data on
innovation potential was built (Table 1).

All variables included in the final model differ
both in physical meaning and in absolute values,
it is advisable to carry out the procedure of
normalizing the values of indicator factors before
plotting diagrams.

Linear normalization of values was performed
using the formula:

X, —X .
n h.: L min [2]
X, —X

imax imin

Table 1
Statistical data of factors of innovative potential for 2019
92 |SgEgleFg |fE|B° |EE
| 558 |s%z 3 E " slsE|oy |Ls

The Republic of Kazakhstan | ~ &5 & R EElB o & = | © 97

f s SeuE| T E L0 5?3 50| %3

DE8 .| 88 L EEE|EE|EEe|E%y

EcbE|EsRE|EEDE|ZE|Z8E|ESE
Total Number 11,3 12,0 1113566,5 | 544 925 72224 5
Akmola region 7,7 11,5 17 793,0 10 15 1694 ,3
Aktobe region 10,6 20,1 51421,7 10 8 974 ,6
Almaty region 93 14,1 20 443,6 14 39 1121,1
Atyrau region 9 12,9 7 536,3 4 2 4494 5
West Kazakhstan region 53 8,7 247134 2 12 878,2
Zhamby]l region 13,1 15,2 77 092,5 4 40 731,5
Karaganda region 13,5 10,5 74 007,0 51 77 3508,3
Kostanay region 12,8 8,9 211 088,3 9 13 827,4
Kyzylorda region 12,3 92 16 425,2 2 15 301,8
Mangystau region 3,4 4,9 7971,3 4 16 9 848,7
Pavlodar region 91 10,0 44 503,7 13 29 290,1
North Kazakhstan region 9,5 8,3 8 652,1 5 60 226,2
Turkistan region 9,1 9,4 13797,5 2 6 273,6
East Kazakhstan region 14,9 8,9 223 618,8 31 34 5319,0
Nur-Sultan 14,8 8,6 129 468,7 60 124 14 094,2
Almaty 12,2 18,2 48 9484 309 391 26 586,5
Shymkent 7,3 7,0 136 084,8 14 44 1053 ,9

Note source: [4],[12]
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where nir is the normalized value of the
i-th indicator factor for the r-th region in the
considered data array, 0 < nir < 1; xir - absolute or
relative (actual) value of the i-th factor for the r-th
region in the considered data array; ximin and
ximax are the minimum and maximum values of
the i-th factor in the considered data array.

The calculation of the integrated indicator was
perfomed by using the method of area diagrams.
This method determine estimating complex value
by defining the area of a flat figure that formed
by rays, the length of which is determined by the
values of the indicator factors (Figure 1).

The graphical presentation of the diagram is
necessary solely for the clarity of the method;
all calculations were performed using analytical
methods.

The estimation of the areas of the diagrams
was performed according to the following
formula:

i . .
S, = Z km,xk(m,l,,;sm(%o,r‘l) 2]
i=1

where S_is the area of the plotted diagram for
the n-th region, k__is the normalized value of the
m-th indicator-factor for the s-th region in the
data array under consideration, i is the number
of indicator-factors selected for modeling.

Results

All final values of the innovational potential of

Kazakhstan regions were estimated and ranked.

(Table 2)
Table 2
Values of the innovation potential of the regions
of Kazakhstan
Coefficients of innovations
2019 rank

Akmola Region 0,04524147 10
Aktobe Region 0,12753491 7
Almaty region 0,03076862 | 12
Almaty city 1,77125254 | 1
Atyrau Region 0,0792606 8
West Kazakhstan Region 0,00394375 15
Jambyl Region 0,03268944 | 11
Karaganda Region 0,1389161 6
Kostanay Region 0,35051013 3
Kyzylorda Region 0,05017063 | 9
Mangystau Region 1,58E-05 16
Nur-Sultan city 0,4720492 2
Pavlodar Region 0,29698291 5
North Kazakhstan Region 0,02145586 13
Turkistan Region 0,0168551 14
East Kazakhstan Region 0,30091441 4

Graphical representation of the area diagram for
the West Kazakztan Region

Number of new
technologies and...

) . 0.4 The volume of sales of
The cost of innovation i :
0.3 innovative products...
Volume of innovative 0,2 total number of
products 0 researchers in the...
number of number of candidates
organizations that... of science whao...
innovation activity of number of doctors of
organizations in the... science who..
i:-.:-.uvl'ri patents for I!'rllr
invention
Picture 1
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Conclusion

In the article we have underlined a great
importance  of
development of Kazakhstan. We have proposed
that Kazakhstan significant
competitive advantage by developing its
absorption capacity which means improving
the ability of system to perceive and anchor
innovation outside due to the fact that Kazakhstan
in our study demonstrate very weak position in
terms of creation of innovation. By estimating the
indicators of the regional innovation Index we
have revealed that the following cities as Almaty,
Nur-Sultan, Kostanay, Karaganda have high
indicators of innovation capacity in Kazakhstan.
It means that these regions have huge potential
to form innovation clusters and appropriate
infrastructure to gain innovation from outside.
Mangistau, the West Kazakhstan, the North
Kazakhstan, Turkestan regions have rather low
rates in comparison with other regions. These
regions should develop innovation capacity by
investment into human and physical capital.
The growth of innovation potential in Pavlodar,
Aktobe and the regression of innovation potential
in the Akmola region.

We suppose that Kazakhstan can significantly
change its absorption capacity by next steps.
First, itis necessary to rise number of publications

innovations in economic

could achieve

with co-authorships, organize better connectivity
between innovation actors, develop existing
regional innovation infrastructure where the
innovation from abroad would be naturally
perceived, rise the frequency of international
flights, organizing
and scientific meeting to join global stream
of knowledge. Then it is necessary to create
suitable conditions for clustering of innovational
international firms, attract foreign investment
by high economic stability and
infrastructure, stimulate knowledge
spillover and facilitate the development of
economy. Next step is to enhance the quality
of higher education and retention of graduates
which one of the main resources for human
capital that play crucial role in dissemination of

international conference

advanced
it will

inno-vation.

The innovative potential of the region
consideration can help to reveal the level of
innovative development of the economy, as well
as the existing opportunities for the innovative
development of organizations operating in this
territory.

It should be noted that the approach used is
acceptable for assessment the innovative potential
of various organizational systems. However, the
system of factors included in the components of
the generalized indicator will differ depending
on the object of study.
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K.A. Capcen, A.M. bakup6exosa
A.H. T'ymuaes amoindaeor Eypasus yammuix ynueepcumemi, Hyp-Cyaman, Kasaxcman

VBEHOBAIMSIABIK da€yeT 91eyMeTTiK-9KOHOMUKAABIK, AaMyAbIH (paKTOPHI peTiHge

AnHOTatms1. VIHHOBaUMSIABIK IIOTEHIIMAA TY KbIPBIMJaMacklHa KOAAAHBICTAFbl TaCiaAepre Taajay Kyp-
ri3izin, ocel Herizge MHTerpaAAblK MHAMKATOPABI KaABIITaCTBIPYFa KO3Kapac KapacThPbLAAbl. AJIMaKTBIK Avia-
rpaMMa 9/ici MHTerpaaAblK KOPCeTKIllITi ecenTey yIIiH KOAJaHblaaabl. KasakcTaH aliMaKTapbIHBIH MHHOBAIIN-
SIABIK 9A€YyeTiHiH MaHAEPi ecerreairn, KOPhITHIHABI MoHAEPIe CoIKeC pelTUHT Kypbiaapl. KopoITeiHABL TriMai
SKYMBIC iCTeTiH aliMaKThIK MHHOBALVISIABIK JKYJieHi Kypy YIIiH MHHOBAIVISAABIK 94eyeTTiH (paKTOpAapblH Tal-
Jay >XKoHe Oaraaay KakeT, Oya aliMaKTBIH JaMybIH OHJaFaH >KbladapFfa Oo/aKayra MyMKiHAIK Oepeai. Keaeci
amakTap: Aamarel, Hyp-Cyaran, Kocranaii, Kaparanas! enipaepi Kaszakcranaa MHHOBaIMAABIK 94€yeTTiH
>KOFapbl AeHreriiHe ne. Manrpicray, batsic Kasakcran, Coatycrik Kasakcran, Typkicran 00abIcTapBIHBIH KOp-
ceTKimmTepi Oacka aliMaKTapMeH caAbICTBIpFaHJa caAbICThIpMaAanl Typae ToMeH. ConpiMeH Katap, ITaBaoaap,
Axrebe KalasapblHAa MHHOBAIMAABIK 91€YeTTiH apTybIH JKoHe AKMO1a 00ABICBIHAA MHHOBALIVIABIK 91€YeTTiH
perpeccusceiH Oaiikayra 00AaAbl.

TyiiiH co3aep: MHHOBALMAABIK d1€yeT, MHHOBAINs, aiiMaKThIK MHHOBAIIMAADIK XKYiie, aliMak.

K.A. Capcen, A.M. bakup6ekosa
Espasuiicxkuti nayuonaronvi ynusepcumem umenu A.H.T'ymuaresa, Hyp-Cyaman, Kasaxcman

JIHHOBaIIIOHHEIV ITOTEHINAaA KaK (PaKTOp CONVaabHO-9KOHOMIYIECKOTO Pa3BUTHS

Annoramus. ITposejen aHaaAn3 CyIecTBYIOIINX II0AX0A0B K KOHIIeMITUY MHHOBAIIMOHHOTO IOTeHITala, 1
Ha OCHOBE BTVX KOHI[eNI[ni1 cpOpMyAUpPOBaH II0AX0/ K POPMUPOBaHUIO MHTETPAaABHOTO MTOKaszaTeAs. /s pac-
gyeTa MHTErPaAbHOTO IOKa3aTeAsl MCIOAb3YeTCs MEeTO/ I1A0IIagHbIX Auarpamm. beian paccamransl 3HaueHums
MHHOBAILIMOHHOTO MHOTeHInala pernoHos Kasaxcrana m coctaBaeH peiTUHI 110 OKOHYATeABHLIM 3HAYeHMSIM.
Aas noctpoenns 5PpQPeKTUBHO PYHKITMOHUPYIOIell PernoHaabHON MHHOBAIVIOHHON CUCTeMBI HEOOXOAVMBI
aHaAM3 U OIleHKa (paKTOPOB MHHOBAI[MOHHOTO MOTEHITMAAa, YTO TO3BOAUT IIPOTHO3MPOBATh pa3BUTHe Peru-
oHa Ha gecarnaetus. I'opoga Aamarsr, Hyp-Cyaran, Kocranaii, Kaparanaa nmeroT Bplcokme IokasaTeAn MH-
HOBaITMOHHOTO noTeHInada B Kazaxcrane. Manrucrayckas, 3anagno-Kasaxcranckas, Cesepo-Kasaxcranckasi,
Typkecranckas 004acTyt UMEIOT OTHOCUTeALHO HU3KMeE ITOKa3aTeAM IO CPaBHEHUIO C APYTUMU pernoHaMu. Mbt
TaK>Xe MOXKeM Ha04104aTh POCT MHHOBAIIMOHHOIO noTeHNnnasa B ITapaogape, AkToOe 1 perpecc MHHOBAIIMOH-
HOTO HOTeHIMala B AKMOAMHCKOM 004acTu.

Karouesbie ca0Ba: MHHOBAIIMOHHBIN ITOTeHITMaA, MHHOBAI[MM, perMOHaAbHas MHHOBAI[MOHHAs CUCTeMa, pe-
IMOH, Hay4YHBII IIOTeHII1al, KaJpOBble PecypChl.
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