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EXPLORING DETERMINANTS
OF INNOVATION POTENTIAL
OF ENTERPRISES IN KAZAKHSTAN

Abstract

The study aims to analyze the innovation potential of enterprises, explain the use
of the binary regression methodology, and explore different indicators of the enter-
prises in the regions of Kazakhstan for building an effective management strategy.
Methodological substantiation is based on the complex survey data analysis, provided
by the World Bank Enterprises Survey (WBES) for Kazakhstan. WBES database has
covered a sociological survey of enterprises, which was conducted using a random
survey and representativeness among 1,296 enterprises, mainly in the production sec-
tor. Besides, the data were collected among companies regarding their experience in
environmental perception (including innovation activity), in which they worked. The
results have demonstrated that the age of the company, exporter status, type, sector, or
activity - all these have a positive influence on the company’s tendency to innovations.
However, as part of the study, it has found out that competitors in the marketplace and
regions of activity of enterprises predominantly negatively affect the prospects of in-
troducing innovation. It was also in evidence that the same factors (foreign ownership,
advanced training, type, size, and sector of an enterprise) are essential determinants
of product, technology, R&D, ICT, and innovation. Obtained results can be used by
enterprises for building an effective management strategy of own business innovative
development, as well as by local authorities to upgrade the competitive performance.

Keywords innovation, new technologies, enterprises, determinants,
regression, small and medium-sized enterprises,
Kazakhstan

JEL Classification 030, 031, M50

INTRODUCTION

Nowadays it is crucial to accelerate the introduction of innovations in
production, using flexible organizational structures and management
forms, as well as monitoring and implementing innovative projects.
Stable operations of enterprises guarantee an increase in the welfare
of the population and an improvement in the quality of life. So-called
determinants must consider forming management strategies for the
sustainable development of innovation. In general, determinants are
factors that define the direction of development of the enterprise, the
possibilities, and the intensity of updating products and production
equipment. Since innovation strategies depend on the overall strat-
egies of the enterprise, the determinants should consider this when
forming management strategies. Nevertheless, considering the specif-
ics it is necessary to identify specific innovative determinants. In this
study, such determinants include innovative products, research and
development personnel potential, availability of reserves in the form
of results of already completed R&D, the structure of products, con-
sidering market shares, stages of the life cycle, and ICT indicators.

Recently, new data sources have emerged, such as the World Bank
Group Enterprise Survey, which was widely used to study the elements
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that influence innovation distribution in developed countries (Grossman & Helpman, 1993; Fabrizio,
2009; Hajduova et al., 2021). Such studies have revealed a wide range of specific factors for companies and
industries that have shown the influence of innovations in both developed and developing countries. To
increase the absorption potential of regions, it is important to implement programs managing the support
and development carried out by businesses, as well as improve the quality of human capital (Kireyeva et
al., 2020). However, the level of influence of these factors on innovation, especially in developing countries
such as Kazakhstan, remains unexplored and needs further investigations.

It is necessary to improve innovative activities of enterprises for sustainable development by aligning
them with the needs of the market and the capabilities of the economic entities. Following the literature
review, it is concluded that such topics as enterprise potential and factors of innovation contribution es-
pecially in developing countries such as Kazakhstan are not studied widely. Empirical studies of micro-
economics remain sparse. While exploring these factors (also called determinants) the focus is mainly
put on large companies but not on SMEs. Further, the focus is switched from engineering and economic
problems to the decision-making process. This pragmatic approach combines economic theory with en-
gineering practice. Thus, a detailed analysis of the level of determinants of innovation should be carried
out, considering their impact on SMEs.

This study consists of the following parts: a review of the literature in the sphere of innovation and
analysis of its determinants, description of the methodology, obtained results, and finally conclusions

that focus on key findings of this study.

1. LITERATURE REVIEW

Innovation systems are becoming boundless, and
regional economics are becoming interdepend-
ent. In the XXI century, the economic state of the
world depends on innovation development. Today,
to beat the competition, many companies are im-
plementing strategies to promote innovation. Due
to this, innovation allows companies to increase
sales growth, market share, and profits, which in
turn affect their overall performance (Shashi et al.,
2019). Meanwhile, recent findings in the sphere of
operational management show the key role inno-
vations have in promoting the effectiveness and
competitiveness of the enterprise. Many empirical
studies have been conducted to determine the pos-
itive impact of innovation on company efficien-
cy (Zemplinerova & Hromadkova, 2012; Ortiz-
Villajos & Sotoka, 2018).

Product innovation is associated with the up-
date of products, services, and concepts to meet
the needs of markets. Process innovation is con-
sidered the advancement or initiation of updated
processes (Knight, 1967; Utterback, 1971). Kotabe
and Murray (1990) assumed that as sources of
long-term competitive advantage, product and
process innovations aspire to condense the inno-
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vation lead-time. Dijk et al. (1997) found that in-
novations provide companies with large monop-
oly profit, necessary for financing studies pave
the way towards business expansion. Damanpour
(2010) implied that process innovation is a de-
crease of delivery time or reduction of operational
costs, whereas the purpose of product innovation
is to react to customer demands for new products
or the desire to catch new markets. Therefore, the
purpose of innovation processes is to facilitate
knowledge exchanges, which contribute to inno-
vation growth.

Schuch et al. (2012) and Kireyeva et al. (2020) ex-
plored the interaction of various factors out-
side or within all forms of network cooperation.
Zemplinerova and Hromadkova (2012) found that
there are two concepts of innovation, which focus
on innovation management. The first concept states
that big enterprises seem to benefit from adopted in-
novations and financial stability. In this regard, such
enterprises show higher productivity and efficiency
comparing to uncompetitive or small ones. On the
contrary, the second concept states that competing
enterprises gain more success than monopolistic
ones; competition is actively capturing world mar-
kets. At the same time, Alderman and Davies (1990)
and Zhang (2018) noted that innovation is depend-
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ent on diffusion in the innovation process; it is a
parallel process based on rational judgments, not on
belief.

The process of learning is essential for the intro-
duction and use of innovations, which in turn
influences company performance (Calantone et
al., 2002). Moreover, the influence of internal and
external R&D might be different contingent on
the company life course: young enterprises must
make more R&D efforts for surviving, and inter-
nal R&D investment might be important for their
performance. The major inference is that success-
ful innovation develops company competitiveness,
which in turn, results in above-average profits,
growth, and further innovation. Griliches (1985)
proved that R&D positively influences the pro-
ductivity of enterprises as they obtain a relatively
high rate of return. Therefore, there is a need for
studies focused on other determinants of produc-
tivity (apart from R&D). Simultaneously, when en-
terprises spend their resources on R&D, the find-
ings of such activities seem to be more profitable
and useful comparing to the situation when the
state finances such activities that does not result
in breakthroughs.

Khan (2021) emphasized that determinants at
the workplace motivate employees to apply inno-
vations. In addition, they assist organizations in
becoming competitive in the market. Similarly, a
wide range of specific factors for companies and
industries, which influence innovation activity in
both developed and developing economies, was
identified. Innovations are not adopted and ac-
cepted by all individuals or companies at the same
period. Innovations somewhat are much different
due to the impact of such factors as environment
and opportunities. Acceptance of new ideas is con-
ditioned by the interaction of various external and
internal factors (Zemplinerova & Hromadkova,
2012).

Gorodnichenko and Schnitzer (2013) presented
the conceptual explanations on why enterprises
devoid of access to finance are less likely to cap-
ture innovative activities. It was revealed empir-
ically that financially restricted local companies
are explicitly suppressed to innovate. A broad-
band network infrastructure serves as a driver for
innovation in the field of ICT. Different virtual ap-
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plications, cloud services, and social networks are
useless without broadband infrastructure.

Selective factors (determinants) are crucial for in-
novative enterprises. They include age, size, and
strategic management of the enterprise. In addi-
tion, competition, orientation on international
markets, obstacles to the financing of innovations,
the economy of a country, and the state support
of R&D are also important. At the same time,
Griffith et al. (2006) established that workforce
productivity is a key factor, which influences in-
novations. Bozi¢ and Mohnen (2016) showed that
innovation activities are present in-service-sector
companies. They must not be similar to those ap-
plied in the manufacturing industry; at the same
time, if medium and small service-sector compa-
nies want to become successful, they should put
significant efforts into this process. That is why
such companies must conduct R&D activities.

In principle, the leaders of innovative technologies
are biopharmaceutical and medical companies
(Allan et al., 2009). Factors such as a strong leader-
ship role played by each university at the national
level and in its respective biotechnology cluster, as
well as other factors such as the internal dimen-
sion that puts goals at the center of public policy in
science and technology were found (Schuch et al,,
2012). It should be noted that similar studies have
been conducted on the analysis of developing and
less developed economies. For example, Dotun
(2015) proved that productivity is a significant de-
terminant of innovations.

In addition, it was found that the financial capa-
bilities of companies are crucial for influencing
their innovative activity. Thus, Mahendra et al.
(2015) found that financing considerably affects
the innovation and other related activities of the
company. In turn, according to Choi (2017), ex-
porting industries tend to invest more in innova-
tion. It was shown that strategic management has
a positive effect on business innovation in the de-
veloped countries. Bhattacharya and Bloch (2004)
used a survey of business activity in the Australian
economy and found that most variables, e.g. R&D
activities, market structure, and size of the en-
terprise are beneficial for technology companies.
Further, Wan et al. (2005) showed a positive and
considerable influence on the market size and the

435



Problems and Perspectives in Management, Volume 19, Issue 2, 2021

availability of organizational means. It was stated
that innovations are required, along with a read-
iness to accept risks and share knowledge and
thoughts about innovations.

Adedamola et al. (2016) studied determinants of
company innovation in Nigeria. It was shown that
intervention in R&D, investment in machines,
and market introduction positively affect inno-
vations. The success factors of China’s innovation
through global integration are represented by
manufacturing know-how, consumables purchas-
es, financial strength, investment experience, and
retail technologies and networks; benefits of lo-
cation are mainly in the cost of labor (Yunshi &
Jiancheng, 2007). Further, Merono-Cerdan and
Lopez-Nicolas (2017) studied innovation drivers
using data from the Spanish innovation commu-
nity survey and found that reduced response time
and lower costs, new business processes, and ex-
ternal connections are significant driving forces of
innovation. Integration innovation at the interna-
tional level between China and Japan is also ben-
eficial. Thus, regional innovation needs to be de-
veloped to the benefit of all ingress parties. Abdu
and Jibir (2018) described another set of variables
based on the determinants of innovation from the
Enterprise Survey conducted by the World Bank
dataset (WBES) in Nigeria. These data confirm
that R&D, advanced training, competitiveness,
size, type, and company activities have a positive
influence on innovative development. Thus, as a
distinctive feature of these results, it is necessary
to highlight that any company that wants to be in-
novative should pay great attention to investment
in R&D.

The correlation and regression between economic
growth and innovation potential, often in terms of
GDP per capita, have been studied thoroughly. On
the contrary, this study evaluates some variables
that were not taken into consideration by previous
studies. Secondary data were taken from a survey
of firms provided by the World Bank Enterprises
Survey (WBES) for Kazakhstan, additional data
were collected among firms based on their environ-
mental perception (including innovation activity).
This study aims to explore the innovation potential
of enterprises, explain the use of the binary regres-
sion methodology, and explore different indicators
of the enterprises in the regions of Kazakhstan for
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building an effective management strategy. The
study of these additional variables gives a more com-
plete picture and allows assessing a larger number of
variables.

However, the majority of companies use common
determinants of innovation, namely size, age, and
strategic characteristics, such as its orientation on
foreign markets, obstacles to the financing of inno-
vations, market competition, and the economic situ-
ation in the country. This study used modern econo-
metric analysis. Thus, the significant displacement
and impact of subsidies on R&D by innovations are
highlighted. Solution of these tasks is an important
factor in improving economic growth, the quality
of citizens’ life, and studying engineering econom-
ics-oriented activities to ensure the competitiveness
of products and production.

2. METHODOLOGY

Methodological substantiation is based on the
data analysis complex. The data were taken from
the survey of enterprises provided by the World
Bank Enterprises Survey (WBES) for Kazakhstan
during the period January-October, 2019. It was
shown that there are many studies investigating
data using the determinants of company innova-
tion, innovation community survey, probit and
tobit regression models (Adedamola et al., 2016;
Merono-Cerdan & Lopez-Nicolas, 2017; Abdu
& Jibir, 2018). However, the focus is put mainly
on European countries or a specific subgroup of
countries. However, there are extraordinarily few
scientific studies aimed at a thorough analysis of
enterprises in the developing countries of the CIS,
and especially in Kazakhstan. Besides, the data
were collected among companies regarding their
experience in environmental perception (includ-
ing innovation activity), in which they worked. To
do this, data were obtained from as many differ-
ent enterprises in Kazakhstan as possible to gain a
better understanding of the impact on innovation
potential.

Kazakhstani enterprise survey was conducted
using a random survey and representativeness
among 1,296 enterprises, mainly in the produc-
tion sector. Table 1 shows the classification of en-
terprises in Kazakhstan by size.

http://dx.doi.org/10.21511/ppm.19(2).2021.34



Table 1. Classification of enterprises
in Kazakhstan by their size

Source: World Bank (2020)

The size of the Numberof  In percentage
enterprise enterprises (%)
Large 20001843
Average .85 279 .
Small LT N SLIT
Total 1296 100.00

There were 1,296 surveyed enterprises in Kazakhstan,
out of which 51.77% (671) were small firms, accord-
ing to managers who responded to the questionnaire.
Analysis of the main performance indicators of en-
terprises shows that there are available data from the
WBES. It should be noted that the government of
Kazakhstan is pursuing an active economic policy
to ensure economic diversification and sustainable
economic growth by increasing the role of SMEs.

Table 1 shows that 32.79% and 15.43% (425 and
200 firms respectively) of surveyed enterprises
were medium and large firms, respectively.

Table 2. Occurrence of innovations in enterprises
of Kazakhstan

Source: World Bank (2020).

Total @ Small Medium Large
The percentage by the dimension of companies

Innovation

Product .. [.2507 ;4554 1 2637 1 1908
Technology 13.5 35.43 39.43 25.14
RED .o 979 4016 | 3622 . 2362
ICT 53.85 41.55 38.97 19.48
The percentage by sector
Product 2507 | 769 | 2000 . 7231
Technology 13.5 6.86 19.43 73.71
RED oo 979 472 1417 8110
ICT 53.85 10.32 20.92 68.77

Based on the provided data it is obvious that there
is a prevalence of innovation by type of compa-
ny and sector, as well as the share of companies,
which innovate products, new technology, R&D,
and ICT. The results show that ICT innovation
companies account for the largest enterprises
(53.85% of the total sample), followed by product
innovation companies (25.07%), and technology
innovation companies (13.5%). Moreover, about
9.79% of the selected enterprises invested in R&D.
Thus, it can be seen that the most innovative are
small and medium-sized enterprises, whereas
large enterprises are the least innovative.

http://dx.doi.org/10.21511/ppm.19(2).2021.34
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As for the company sector, the most innovative
ones are production companies, followed by ser-
vice-sector and finally retail enterprises. Thus, it
can be concluded that small and medium compa-
nies or production and service enterprises are the
drivers of innovation in Kazakhstan.

Following the main goals of the study, qualita-
tive methods with a probit model were used. The
probit model is used for product assessment, new
technology, R&D, and ICT, considering that vari-
ables are binary dummy variables. Therefore, the
probit model formula is defined as formula (1).

Pr(i=)/X =x)=0(f,+ BFCS+ O

+B,HCV,, + B,FIA + B,ICS, + ),

where i, Pr(i) - company propensity to inno-
vate, @ - standard normal integral distribution
of functions (CDF), FCS, - vector of individu-
al characteristics, HCV, - vector of human cap-
ital variables, FI4, - vector of innovation activi-
ty, ICS, - vector of industry features, & — model
error.

The tobit regression model is used to assess the de-
terminant of innovation using a broad indicator of
innovativeness expressed as the aggregate of prod-
uct, R&D, technological, and ICT models. Thus,
the regression is described under formula (2).

Innv, = B, + BFCS!+ B,HCV+
+p,FIA' + B,ICS + ¢,

@)

where Innv, =0, if Innv, <0, Innv, =0,
Innv, = Innv, , if Innv, > 0.

Dependent variables take on discrete values, which
express any qualitative character. Explicative var-
iables can be both discrete and continuous. As a
rule, a dummy variable is an indicator variable
reflecting qualitative characteristics. As determi-
nants of innovation development of an economic
system based on the official statistical indices, re-
flecting the real situation of the territories, their
calculation contributes to the identification of
imbalances. Foreign ownership and export ac-
cording to the World Bank documentation given
in percentages, the share of participation, and the
volume of export in percentages, respectively, are
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taken into consideration. Hence, they have a value
of 1 in the presence of these factors in the enter-
prise, and a value of 0 in the opposite case. Regular
linear regression for such variables is not applied,
because it allows both negative values and values
above one. Consequently, integral values are used.
When constructing probit and tobit models, due
to the multicollinearity of dummy variables, one
of them is not included in the model (sectors and
regions). The correspondence of the forecasts ob-
tained using the model based on real data directly
depends on the choice of the distribution function.

3. RESULTS

The analysis of companies in Kazakhstan is pro-
vided using the binary regression model method.
Table 3 shows marginal findings of probit models

Table 3. Probit models applied to the determinants

on the determinants of innovation at the company
level in Kazakhstan.

It can be concluded that the key elements influenc-
ing the capabilities of launching a new or consid-
erably improved product are size, age, advanced
training, and sector of the enterprise. Model 1
shows that increasing foreign ownership and com-
pany size by a percentage point influence capabil-
ities to innovate a product by 19.44 and 0.39 per-
centage points, respectively.

In comparison to manufacturing enterprises, ser-
vice-sector companies are 13.47 percentage points
less likely to develop a product (40.08). Companies
that provide advanced training to their staft have
a 58.29 percentage point higher chance of imple-
menting product innovation than those that do
not. Large companies have a 12.43 percentage

of innovation

Source: World Bank (2020).

. (1) (2) (3)
Variable .
Product Technologies R&D
A .0554 .0271
e i 2
S (0737 079)
) —-.0255 -.7266
Size
,,,,,, (:1933) (.302)
Foreign ownershi 0855 —:0492
: S (1702) (.1927)
Export compan —36397 —:0166
port company (.096) (.103)
o .0608 .0414
Advanced training
,,,,,, (:0713) (.0776)
) .6390%** .5788***
Competitors
,,,,,, (.1018) (.1128)
Small compan 0886 0518
S (:1405) (.1526)
. . 2223 .3402
Medium-sized company
o (2418) (2599)
) 4180 7139%**
Manufacturing sector
o (.166) (.2025)
. .1089 .1790
Service sector
""" (.1864) (.2290)
—1.8744%** —2.2632%**
cons
- L (2]02) (.3}34)
Pseudo RZ """ 049979 0.9827
Prob>chi2 0.0000 0.0000
Rchiz 100.39 68.74
1.0576*** .6064
hat
T — (:392) (.5588)
e 0292 -.1653
e (191) (.2298)
Log likelihood ¢ —673.44 —-462.521 —380.988
Predicted Pr(x-bar) ¢ 251 133 095
Observations 1294 1294 1294
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point higher chance of inventing a product. Age,
size, exports, advanced training, and manufac-
turing and service-sector companies are all major
predictors of technical innovation at the compa-
ny level in Kazakhstan, as shown in Model 2 of
Table 4.

In addition, when a percentage increase is ob-
served in age and size, the likelihood to innovate
new technology increases by 5.54 and 6.08 per-
centage points, respectively. If employees finished
advanced training, they are 63.90 percent more

likely to innovate in technology comparing to em-
ployees who have not done this.

Service-sector enterprises are 10.89 percentage
points to apply innovations comparing to man-
ufacturing enterprises. Model 3 of Table 4 shows
that advanced training, age, size, and manufac-
turing and service-sector companies are driving
forces of R&D innovation in Kazakhstan. A per-
centage increase in age and size increases the like-
lihood of it innovating in R&D by 2.71 and 4.14
percentage points, respectively.

Table 4. Tobit models applied to aspects that influence overall outcomes of innovation

Source: World Bank (2020).

Variable (1) (2) (3) (4) (5)
L0125
e (0098)
Size :

Foreign ownership

Export company

Advanced training

. —0770%**
Competition

Small company

Large company

Nutritional sector

Textile sector

Publishing house

Recycling sector

Car sector

Furniture sector

Transport sector

Akmolinsk region

Aktyube region

Almaty city

Almaty region

http://dx.doi.org/10.21511/ppm.19(2).2021.34
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Table 4 (cont.). Tobit models applied to aspects that influence overall outcomes of innovation

Variable

(1)

() (3) (4)

Atyrau region

Kostanay region, Pavlodar region, North
Kazakhstan

Kyzylorda region, Zhambyl region, South
Kazakhstan

Constant

Sigma

Pseudo R2
Prob > chi2
Observations

A company that invests in specialized employ-
ee training is 57.88 percentage points more likely
to create R&D than one that does not. Exporting
companies have a lower likelihood of developing
R&D than non-exporting firms by 4.92 percent-
age points, while foreign-owned companies have a
lower likelihood of developing R&D by 72.66 per-
centage points.

In a similar vein, SMEs are 34.02 and 5.18 percent-
age points more likely to invent R&D comparing
to other enterprises. Model 4 of Table 4 shows that
age, size, advanced training, foreign ownership,
exports, medium-sized businesses, and service
and manufacturing businesses are the main driv-
ing forces of innovations.

A specification test was conducted. As can be seen
in Table 4, the models are specified as linear because
value hat is significant while value _hatsq is not.

Model 1 of Table 4 depicts a basic model of the de-
terminant of broad innovation, which implies that
age, size, exports, advanced training, and foreign
ownership influence the overall innovative behav-
ior of Kazakhstani enterprises. At the same time,
they had a beneficial impact on the likelihood that
enterprises will be generally inventive, while the
presence of competitors in the market had a -7.70
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percentage point negative impact on overall en-
terprise innovation. Those who have received ad-
vanced training are 13.6 percentage points more
likely to innovate than employees who have not
received advanced training. Small, medium and
large businesses all employ ICT advancements in
nearly identical ways, with 14.66, 17.59, and 17.99
percentage points, respectively.

Finally, service-sector companies are 9.02 percent-
age points less likely than manufacturing ones to in-
novate in ICT, which has a detrimental impact on
the overall innovation trend of enterprises. Model
2 indicated that the same variables were statistical-
ly valuable and had the same features as Model 1
when the type of companies was controlled. Model
2 demonstrates that small, medium and large busi-
nesses are all equally innovative. Simultaneously,
Model 3 revealed that both companies and primary
sector activities, as well as the same variables, were
statistically significant and preserved their charac-
teristics, as in Models 1 and 2. Model 3 assumed,
however, that businesses in the retail and other ser-
vice sectors were less likely to innovate in general
than those in the manufacturing sector.

Model 4 of Table 4 showed the sphere and type of the

company. It proves that the same variables were sta-
tistically valuable. Thus, their features are preserved
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in Models 1, 2, and 3. An enterprise that operates in
the spheres of textile and manufacturing of equip-
ment is more likely to be generally inventive than
enterprises engaged in other sectors of the economy.
Model 5 considers the type of enterprises and region-
al specifics. It was concluded that companies tend to
become more profitable applying innovations while
functioning in the competitive markets rather than
on monopolistic ones. It is revealed that enterprises
in Almaty and Nur-Sultan metropolitan areas, as
well as the Almaty region, tend to apply innovations
heavily comparing to companies in other regions.
Showing -11.26 percentage points, companies of
Aktobe region are not likely to adopt innovations.

This study discovered that one of the most im-

Problems and Perspectives in Management, Volume 19, Issue 2, 2021

training offered to employees. This finding is
consistent with Bhattacharya and Bloch (2004),
Mahendraetal. (2015),and Abdu and Jibir (2018).
Results showed that a good management strat-
egy is necessary for any company that is will-
ing to adopt innovations regarding any product,
process, organizational structure, or market-
ing strategy. In this regard, it is vital to invest
in R&D. Moreover, R&D is a driving force for
main research breakthroughs in both developed
and developing countries. It is concluded that
competitiveness is another important driver of
innovations; this finding complies with Artes
(2009), Zemplinerova and Hromadkova (2012).
If the company wants to stay on the market and
get profit, it must widely apply innovations.

portant determinants of innovation is advanced

CONCLUSION

The literature review showed that analysis of innovation determinants shows the actual situation and
helps to identify gap imbalances, as well as determine a wide range of specific factors for companies and
economic sectors, which influence the innovation activity of enterprises. As a result, the goals of this
study are to examine the potential for companies to innovate, explain the binary regression methodol-
ogy, and investigate numerous indicators of enterprises in Kazakhstani regions to develop an effective
management strategy. The study goals were addressed using econometric methodologies such as binary
probit and tobit regression models. During the inquiry, certain facts about Kazakhstani invention were
discovered.

It is shown that the dummy variable is an indicator variable reflecting qualitative characteristics.
Determinants of innovation development of an economic system are based on the official statistical
indices, exploring the innovation gap between enterprises in the regions. In addition, some integral
indices are used. When constructing probit and tobit models, due to the multicollinearity of dummy
variables, one of them is not included in the model (sectors and regions). The correspondence of the
forecasts obtained using the model based on real data directly depends on the choice of the distribution
function. Furthermore, it has been discovered that rivals have little influence on product development,
new technology, R&D, ICT, and innovation. In exceptional cases, the export status of companies has
been an important factor influencing ICT and innovations.

Calculations showed that enterprises whose employees have completed advanced training are 13.6 per-
centage points more likely to innovate than enterprises whose employees have not completed such train-
ing. Small, medium and large businesses all employ ICT advancements in nearly identical ways, with
14.66, 17.59, and 17.99 percentage points, respectively. Furthermore, service-sector companies are 9.02
percentage points less likely to innovate in ICT than manufacturing ones, which has a negative impact
on the overall trend of company innovation. Big cities in Kazakhstan are the most receptive to innova-
tion among all regions, as they are scientific, cultural, financial, and economic centers. At the same time,
competition, certain types of activities, and location in certain regions (almost everywhere, except for
the cities of Almaty and Nur-Sultan, and the Almaty region) make the company less inclined to inno-
vation. Therefore, management strategies are determined by the general strategies of the enterprise, and
the determinants should consider when forming of strategy for the territory.
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