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Innovative activity of industrial enterprises of Kazakhstan: 
research of factors and key indicators

Abstract. In Kazakhstan, there is an intensification of innovation activity which is particularly important in 
modern conditions. The aim of the research is to determine the degree of influence of several indicators on 
the innovation activity of industrial enterprises of Kazakhstan, as well as to conduct a qualitative analysis of 
the invention activity of industrial enterprises in the country. Within the framework of the research tasks, a 
scientometric analysis was carried out which made it possible to identify the main global trends in scientific 
publications dealing with the research of innovative activities of industrial companies. The research of the 
innovative capacity of industrial enterprises was carried out with the help of correlation and regression 
analyses. The timeframe of research data is 2009-2019.
It was demonstrated that the share of GVA of industry in the country’s GDP, labor productivity in 
manufacturing and the number of enterprises that have innovations for all types of innovations are 
the most significant factors influencing the «volume of innovative products shipped by companies». 
In addition, we analyzed 78 issues of the Industrial Bulletins of the National Institute of Intellectual 
Property of the Republic of Kazakhstan for the years 2011 and 2021, which made it possible to study 
the characteristics of the innovative activity of the country’s industrial enterprises quantitatively and 
qualitatively. In this regard, the main findings are the following: an analysis of industrial bulletins showed 
that in 2011 the leaders in terms of the effectiveness of the implementation of innovative developments 
were the city of Almaty, Karaganda and East Kazakhstan regions; in 2021, Almaty and Karaganda region 
retained their positions, in addition, the city of Astana was added to them; in 2011, the main share of 
innovative developments accounted for inventions, while in 2021 - for utility models.
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Инновационная деятельность промышленных предприятий Казахстана: 
исследование факторов развития и ключевых индикаторов
Аннотация
В Республике Казахстан отмечается активизация инновационной деятельности в отраслях 
промышленности, что особенно актуально в современных условиях. Целью исследования является 
определение степени влияния ряда показателей на инновационную деятельность промышленных 
предприятий Республики Казахстан, а также проведение качественного анализа изобретательской 
деятельности промышленных предприятий страны. В рамках поставленных исследовательских 
вопросов, был проведен наукометрический анализ, позволивший выделить ключевые мировые 
тенденции в части научных публикаций, посвященных исследованию инновационной деятельности 
промышленных предприятий. Исследование инновационных возможностей промышленных 
предприятий осуществлялось при помощи корреляционно-регрессионного анализа; период 
проведения: 2009–2019 годы. 
По итогам проведенного анализа доказано, что доля валовой добавленной стоимости 
промышленности в ВВП страны, производительность труда в обрабатывающей промышленности и 
количество предприятий, имеющих инновации по всем типам инноваций, являются более значимыми 
факторами влияния на итоговый показатель, тогда как количество промышленных предприятий и 
производств, а также выданных охранных документов на промышленные образцы в наименьшей 
степени влияют на объем отгруженной инновационной продукции. 
Также в работе было проанализировано 78 выпусков Промышленных бюллетеней Национального 
института интеллектуальной собственности Республики Казахстан за 2011 и 2021 годы, что дало 
возможность количественно и качественно изучить особенности инновационной деятельности 
промышленных предприятий страны. Анализ промышленных бюллетеней показал, что в 2011 
году лидерами по эффективности внедрений инновационных разработок были город Алматы, 
Карагандинская и Восточно-Казахстанская области; в 2021 году свои позиции сохранили Алматы 
и Карагандинская область, помимо этого, к ним добавился город Астана; в 2011 году основная доля 
инновационных разработок приходилась на изобретения, тогда как в 2021 году – на полезные модели.
Ключевые слова: промышленность; инновации; инновационная деятельность; промышленные 
предприятия; промышленность Казахстана; инновационная активность предприятий Республики 
Казахстан; наукометрический анализ; коммерциализация инноваций.

1. Introduction
The innovative activity of industrial enterprises of the Republic of Kazakhstan is based on the 

accelerated technological development of all areas of the real sector of the economy. In the struc-
ture of Kazakhstan’s economy, industry occupies almost one third. The mining and quarrying sec-
tor in 2021 accounts to 47.9% in the industrial sector of the country (Statistical Yearbook of the 
Republic of Kazakhstan, 2022). Modern market conditions require the intensification of innovative 
activities of enterprises as the most productive way to increase the competitiveness of the coun-
try and its further development.

The Republic of Kazakhstan positions itself as a state with a developing, stable, innovation-
oriented economy. According to the «Global Innovation Index 2021», Kazakhstan is ranked 79th out 
of 131 (2020 - 76th). The country has the highest score in «institutions» (45th place), which reflects 
the state of the political environment, the degree and level of business development, and the re
gulatory framework.

To strengthen the process of introducing innovations by enterprises, it is necessary to use the 
programme method to perform the full range of work. Thus, on 31 December 2019, the State Pro-
gramme for Industrial and Innovative Development for 2020-2025 (SPIID) was adopted by govern-
ment decree in the Republic of Kazakhstan, which is a logical continuation of the State Programme 
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for Industrial and Innovative Development of the Republic of Kazakhstan for 2015-2019. Currently, 
the programme is invalid, according to the Decree of the Government of the Republic of Kazakh-
stan dated 20 July 2022 No. 508. The main objective of this programme was to increase the com-
petitiveness of the manufacturing industry of the Republic of Kazakhstan in domestic and foreign 
markets, including through technological development and digital transformation of this sector of 
the national economy.

In accordance with the Law of the Republic of Kazakhstan «On Commercialization of Results 
of Scientific and (or) Scientific-Technical Activities», an analysis of the implementation of pro-
grammes to promote the commercialization of results of scientific and (or) scientific-technical 
activities is presented, within the framework of which an analysis of the cost-effectiveness of the 
implementation of the Programme is carried out, taking into account the achievement of its tar-
get indicators and key indicators. At the same time, within the objectives of the development of 
the Programme, it is important to consider the socio-economic impact of its implementation.

To date, the following state programmes, and projects in the field of commercialization of inno-
vations have been successfully implemented:
1) «Stimulation of productive innovations»;
2) «Grant funding of the most promising projects for commercialization of the results of scientific 

and (or) scientific and technological activities»;
3) Provision of innovative grants to subjects of industrial and innovative activities by co-financing 

the implementation of industrial and innovative projects;
4) «Digital Kazakhstan» state programme, which includes 5 key areas: «Digitalization of eco-

nomic sectors» (including the industrial sector); «Transition to a digital state», «Implementa-
tion of the digital Silk Road»; «Development of human capital» and «Creation of an innovative 
ecosystem», which will enable the implementation of the tasks of more active and efficient 
introduction of innovations into production through sustainable technological development.
An analysis of the implementation of these programmes was carried out and it was found 

that they all aim to promote the conduct of high-quality research relevant to the country and 
the commercialization of technologies. The programme managers are the «QazInnovations» 
National Agency for Innovation Development JSC, «QazTech Ventures» JSC (subsidiary of 
Baiterek National Managing Holding JSC), «Science Fund» JSC, the Ministry of Science and 
Higher Education of the Republic of Kazakhstan, the Ministry of Industry and Infrastructure De-
velopment of the Republic of Kazakhstan, and the Ministry of Digital Development, Innovation 
and Aerospace Industry of the Republic of Kazakhstan.

Projects are funded in 44 priority areas, which are defined in the SPIID, National Development 
Plan of the Republic of Kazakhstan until 2025. At the same time, the issue of attracting venture 
capital and creating demand for innovation remains relevant.

It should be noted that the economy of the Republic of Kazakhstan is not favorable enough 
for the introduction of scientific and technological innovations due to the lack of adequate finan-
cial resources, relatively low production base, and unstable tax and economic legislation. One of 
the main reasons limiting the scope of innovation activity of industrial enterprises in the repub-
lic is the low share of investment. However, the experience of developed countries shows that 
the development of innovative mechanisms for financing innovation largely solves the problem 
of lack of funds.

Thus, the share of domestic expenditure on research and development in the country’s GDP 
in 2019-2020 was 0.12-0.13% in each year. It is important to increase this indicator as commer-
cialization is an important contribution of science to the real sector of the economy by creating 
high-tech products with high added value. So far, the share of commercialization of scientific de-
velopments does not exceed 8% of budgetary spending on science.

Since the innovation activity of enterprises, including the industrial sector, is influenced by many 
factors, we selected criteria and indicators that were then used to build a regression model. A de-
pendent variable was defined, represented by the volume of innovative products shipped, and a 
group of independent variables consisting of quantitative indicators. At the same time, for a more 
objective and complete view of the research related to the topics studied, a bibliometric analysis of 
the publications was carried out, which made it possible to identify the most relevant works reflec
ting aspects of the commercialization of innovations in relation to industrial companies. It should 
also be noted that we analyzed industrial bulletins (for the years of 2011 and 2021) published on 
the territory of the Republic of Kazakhstan by the National Institute of Intellectual Property. This 
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allowed for a qualitative analysis of the type of inventions, industrial designs and utility models 
created by industrial enterprises, as this information is not included in the materials of the Office of 
National Statistics of the Agency for Strategic Planning and Reforms of the Re-public of Kazakh-
stan, and it is not possible to track it in any other way.

The aim of the research is to determine the degree of influence of several indicators on the in-
novation activity of industrial enterprises of the Republic of Kazakhstan, as well as to conduct a 
qualitative analysis of the invention activity of industrial enterprises in the country. The article sets 
the following tasks: 
1) conducting a scientometric analysis of publications and highlighting the areas of scientific re-

search related to the study of factors and characteristics of the development of innovative ac-
tivities of industrial enterprises, as well as determining the trends in the commercialization of in-
novations at the current stage; 

2) highlighting the factors influencing the innovative activity of the subjects of the industrial sector 
of the Republic of Kazakhstan; 

3) conducting a qualitative assessment of innovative products developed by industrial enterpri
ses of Kazakhstan.
The following are identified as key research questions (RQ) to be answered:

RQ1: How much clusters that reflect the specifics of scientific research related to the study of fac-
tors and characteristics of the development of innovative activities of industrial enterprises, as 
well as determine the main trends in the commercialization of the results of intellectual work in 
the form of innovations the scientometric analysis will allow us to highlight?

RQ2: Can the volume of innovative products shipped by industrial enterprises depend on factors 
such as the number of workers employed in industry and engaged in research and develop-
ment, labor productivity, the volume of industrial production, the profitability of industrial enter-
prises, the level of research and development costs, etc.?

RQ3: What type of innovative products (inventions, industrial designs, utility models) is most wide-
spread in the activities of industrial enterprises in Kazakhstan, as shown by the analysis of the 
official bulletins «Industrial Property» of the National Institute of Intellectual Property of the Re-
public of Kazakhstan for 2011 and 2021?
In general, our paper comprises six main sections: the first - «Introduction», which presents the 

relevance of the aspect considered by the authors; it also includes the purpose, objectives and re-
search questions; the second - «Literature review» is devoted to the analysis of scientific papers 
dealing with the scientific problems studied by the authors; the third - «Materials and methods» 
shows the data sources, algorithms and the main stages of the research, revealing the nature of 
the «reproducibility» of the research results; the fourth part - «Results» - is devoted to the main 
findings of the analysis; the fifth part - «Discussion» - allows to identify general tendencies in the 
framework of the studied topic and compare the results with previous studies of this kind and high-
lighting the limitations of the research; the sixth part - «Conclusion» - aims to briefly present the 
main findings and indicating future directions for the authors’ research.

2. Data Collection and Methods
In describing the materials and methods, the authors of the research relied on three central re-

search questions posed in this scientific article.

1. Study of the specifics of scientific research related to the study of factors and characteristics 
of the development of innovative activities of industrial enterprises, as well as the determination of 
key trends in the field of commercialisation of the results of intellectual labor represented by inno-
vations, based on scientometric analysis (RQ1).

To conduct the scientometric analysis, the materials of the Web of Knowledge plat-form 
(Clarivate Analytics) were used as a basic data source - articles published in the database through 
a search query within the entire «depth» of the existing array; for visualization and subsequent 
processing, the VOSviewer software was used, which made it possible to form cluster «bubbles», 
thereby highlighting the main trends and directions of ongoing scientific research on the study of 
the specifics of innovative activity of industrial enterprises (including by highlighting the factors 
that significantly influence it).

The general methodology for conducting the scientometric analysis developed by the authors 
is shown in Figure 1:
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Stage 1. Selection of the basic platform for implementing the search query; in our case - Web of 
Knowledge (Clarivate Analytics).

Stage 2. Definition of the search formula: «innovations and industrial companies».
Stage 3. Setting the search parameters:
•	Selection of WoS indicators used to search for data: SCI -Expand, SSCI, CPCI-S, ESCI, 

CPCI-SSH, BKCI-SSH, A&HCI, BKCI-S;
•	Clarification of the type of documents: all types of documents were considered.

Stage 4. Obtaining the final data set (considering the clarifications) - 186 publications.
Stage 5. Unloading the data field from the Web of Science («text file»: complete data set and re

ferenced bibliography).
Stage 6. Performing scientometric analysis in VOSviewer (by keywords), creating content clusters 

and analyzing them.
In general, the method developed by the author is adaptable and can be applied when working 

with any scientific database (Scopus, EconLit and many others) as well as with a software product 
(e.g., with CiteSpace) that allows the bibliographic analysis of the information fields of scientific 
articles, monographs, conference proceedings, etc.

2. Identification of the factors influencing the innovation activity of the subjects of the indust
rial sector of the Republic of Kazakhstan based on the correlation and regression analysis (RQ2).

«The volume of innovative products shipped by the enterprises (in thousands of tenge)» was 
chosen as the dependent variable characterizing the level of development of the industrial enter-
prises.

Statistical analysis was carried out using the software package MS Excel and applying the me
thods and techniques of logical, systemic, and comparative analysis to deter-mine the parameters 
characterizing the innovative activity of industrial enterprises of the Republic of Kazakhstan.

Figure 2 shows an algorithm describing the main stages of the study step by step.
The method of generalization was used, which made it possible to establish the existing re-

lationships between the economic phenomena considered; economic and mathematical me
thods, represented by correlation and regression analysis, methods of testing the constructed 
model based on the Fisher criterion, the coefficient of determination and the Durbin-Watson 
criterion.

3. Qualitative analysis of inventive activity of industrial enterprises of the Republic of Kazakh-
stan based on the analysis of industrial bulletins of the National Institute of Intellectual Property 
(RQ3) for 2011 and 2021.

Figure 1: 
Methodology for performing a scientometric analysis

Source: Compiled by the authors
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To conduct this type of analysis, the industrial bulletins of the National Institute of Intellectual 
Property of the Republic of Kazakhstan were used:
•	in 2011 - a series of 24 issues;
•	in 2021 - a series of 54 issues.

It should be especially noted that it is only possible to track the innovation activity of industrial 
enterprises, the types of innovations they create and commercialize by analyzing each issue of the 
Industrial Bulletin, as this information is not available in the materials of the Office of National Sta-
tistics of the Agency for Strategic Planning and Reforms of the Republic of Kazakhstan. The main 
steps of such an analysis are the following:
1) determining the time intervals in which the polls are selected for analysis; in the context of this 

article, all bulletins published in 2011 and 2021 (78 issues);
2) page-by-page search for industrial enterprises that have officially registered the result of their 

intellectual work with the National Institute of Intellectual Property of the Republic of Kazakh-
stan: invention, industrial design, or utility model;

3) registration of each object in a table with a description according to the following criteria: name 
of the industrial enterprise that created the development; region; name of the development; 
section(s) of the International Patent Classification (hereinafter - IPC) to which the object is 

Figure 2: 
Algorithm for performing correlation and regression analyses

Source: Compiled by the authors
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assigned; determination of the type of development - an invention, a utility model or a indust
rial design;

4) compilation of a summary feature by year (2011 and 2021), by region, by number of innovative 
objects, and a brief qualitative description of the developments.
The work with the bulletins was conducted online from 10 January to 25 July 2022, as all bul-

letins are freely available on the official website of the National Institute of Intellectual Property 
of the Republic of Kazakhstan. The long duration of the work with the bulletins is justified by the 
conscientious work with the sources.

3. Brief Literature Review
In recent years, there has been a significant increase in the number of publications by authors 

particularly concerned with the theory of the efficiency of firms’ innovative activity, which can be 
explained to some extent by the increasing role of innovation in the economic activity of firms and 
in the economy.

A large part of the work deals with general issues of the development of innovation activity in 
firms, including in the industrial sector.

Thus, N. O. Mogharbel (2015) in his work states that to increase the competitiveness of goods 
produced by industrial enterprises and to ensure a high level of their productivity, the problem 
of increasing the level of innovative activity of economic entities is important. Considering the 
trends of development of the industries in which the enterprise operates, it is advisable to study 
the factors of its internal and external environment, i.e., the reserves of resources necessary for 
the implementation of innovative activities, their purpose; the analysis of the competitive envi-
ronment with the possibility for the enterprise to pay timely attention to the innovative solutions 
of competitors, etc. 

Furthermore, D. M. Morris (2018) notes that innovation and the application of new ideas can 
promote the formation of new sectors (structural change) as well as the transformation of pro-
duction structures, specialization, and the gradual expansion of knowledge-intensive indus-
tries. At the same time, the impact of innovation on the level of labor productivity is evident. The 
author believes that ongoing innovation policies should be individually tailored to the industrial 
and service sectors. 

The results of the analysis and evaluation of changes in the company’s activities (its innova-
tion activity) are presented in the publications by M. Berdar, O. Yevtushevska (2020), Spitsyn 
et al. (2018), Ya. Gorączkowska (2018). The authors propose a mechanism for the self-deve
lopment of a company’s innovative activity, which makes it possible to analyze the innovative 
activity and determine the most effective directions for the innovative development of a com-
pany to further increase the efficiency of its functioning. The importance of applying measures 
such as the stimulation of innovation processes by business and entrepreneurship support or-
ganizations, the use of innovation at the level of medium-sized innovative and non-innovative 
enterprises, and increasing the intensity of innovation processes, e.g. the creation of product 
innovations by the largest innovative enterprises, is pointed out.

To determine the effectiveness of innovative activities of industrial enterprises, statistical stu
dies are conducted, especially correlation analysis, which is one of the most effective tools in eco-
nomics that allows to group output data according to the influence of external factors. A group of 
local scientists - Nurpeisova et al. (2020) - state in their research that it is possible to create a sta-
tistical model in which the variability of all parameters is explained by the identified factors. The 
weight or importance of a particular factor can be estimated by the value of its share in the total 
variance of the variables, and the close relationship of each task parameter to a particular factor 
can in turn be estimated by the correlation coefficient.

Similar conclusions are drawn by European scholars. For example, Bashnyanin et al. (2019) 
point out in their research that innovation and productivity are linked: Research and development 
(R&D) correlate positively with the volume of innovative products, which in turn correlate with per-
formance. At the same time, in the current phase of economic development, there is a general 
trend towards a reduction in the number of industrial enterprises that create, use, or disseminate 
scientific developments.

A. Jakimowicz and D. Rzeczkowski (2019) find that the innovative activity of industrial enterpri
ses depends on the form of ownership and the type of enterprise. There is a certain kind of dyna
mic equilibrium between these variables, which changes depending on the phase of the economic 



11

ECONOMIC ANNALS-XXI
ECONOMICS AND MANAGEMENT OF ENTERPRISES

Toxambayeva, A., Mamrayeva, D., & Tashenova, L. / Economic Annals-XXI (2022), 196(3-4), 4-21

cycle. Considering that the scope of activity of industrial enterprises is considered from the point 
of view of Kondratiev waves, the implementation of the objectives of innovation activity has a great 
impact on the further development of the innovative capacity of these enterprises.

According to Yu. S. Golikova (2015), the quantitative indicators used (economic effect, profi
tability) are characterized by a high degree of uncertainty, it is difficult to apply in the evalua-
tion of innovative processes, since the innovative activity can produce an economic effect only 
if the object of intellectual capital created in the process is moved. After studying the problems 
of evaluating the effectiveness of innovative activity, it was concluded that quantitative indica-
tors cannot provide a comprehensive assessment of the effectiveness of the innovative activity 
of industrial enterprises.

The works of V. F. Savchenko, D. V. Pustovoyt (2017), V. V. Govdya, D. V. Pustovoyt (2018), are 
generated the interest among the scientists. In their scientific research, they analyzed the innova-
tion activity of industrial enterprises, highlighting the role of the state and the government in pro-
moting innovation activity as the most productive way to improve the competitiveness of enter-
prises. Among the main reasons limiting innovation activity in enterprises is the lack of investment, 
i.e. the actual development of innovative mechanisms to finance innovation. The authors note that 
commercialization of the results of scientific research is a necessary condition for entering the 
market of new goods and services, which will increase the level of innovation activity of industrial 
enterprises and strengthen their competitiveness.

Mukhtarova et al. (2018) considered and analyzed the problems of education, development of 
industry and innovative component of the economy of Kazakhstan. It is noted that the countries 
that apply long-term innovative development strategies that meet the needs of a diverse market 
have competitive advantages in the market. Therefore, the state should play a leading role both in 
promoting R&D results in the innovation market and in creating a national innovation system.

At the same time, the implementation of state programs contributes to the realization of the prin-
ciple of balance between supply and demand for innovation, as noted by Rumyantsev A. A. (2018), 
which is achieved through the participation of both scientific institutions and innovation-producing 
companies focused on identifying markets for new products.

Evaluation of the effectiveness of state programs to promote the commercialization of scientific 
research and development in the Republic of Kazakhstan in the work of Alibekova et al. (2018) pre-
sented an analysis of the implementation of programs of the International Bank for Reconstruc-
tion and Development, the Ministry of Education and Science of the Republic of Kazakhstan, the 
Science Foundation, etc. The study found that it is necessary to develop a scientific and syste
matic approach to create comprehensive indicators for the evaluation of programs to promote the 
commercialization of scientific developments using the resource base.

I. Kreiydych et al. (2019) believe that the inefficient use of innovative ideas in enterprises leads 
to the need to strengthen the economic development of industrial enterprises, the introduction 
of innovative ideas and projects and the development of an innovative development model of the 
appropriate type. In accordance with the new modern conditions for the development of the eco
nomy of each country and its orientation towards the world economic space, the activation of the 
innovative activity of enterprises is becoming increasingly important, as it is impossible to effec-
tively ensure the socio-economic development of the industrial economy and the state as a whole 
without progressive structural changes. As a solution to the problem, the need for clustering of 
modern manufacturing enterprises is identified; the identification of their dimensions with delimi-
tation and grouping of specific functions related to the implementation of effective technology for 
the innovative development of the industrial sector.

According to Yu. S. Valeeva and N. S. Sharafutdinova (2015), innovations as a factor of in-
tensification are reflected in the growth of labour productivity, capital intensity, increase in 
cost recovery and working capital. Consequently, these indicators can point to the innovation 
activity of enterprises. The assessment of enterprises’ innovation activity should be based on 
indicators of intensive development, which, according to the theory of economic growth, in-
clude labour productivity, capital productivity, return on capital, working capital turnover and 
cash flow return.

Veselovsky et al. (2015) have noted in their work a special role in assessing the innovation po-
tential of intellectual property. At the same time, the human and intellectual potential, the use of 
modern IT technologies, according to the authors, are also important for the development of in-
novative activities (2020).
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K. Kozioł-Nadolna and Yu. Wiśniewska (2020) in their scientific article point out the complex na-
ture of innovative activities, which in turn are associated with a high degree of risk and uncertain-
ty. When making management decisions related to the development of innovative activities of the 
organization, it is necessary to apply multi-criteria methods. These methods allow to rank the ob-
jects under consideration or identify groups of preferences in the existing set of alternatives (op-
tions). Each organization has its own innovation potential, which determines the type and scope of 
innovations implemented, including the innovation strategy.

A. Naizabekov and L. Bozhko (2018) argue that the sustainable functioning and even more the 
expansion of the activities of enterprises implementing innovative projects presuppose the avai
lability of an infrastructure for their quick start and a massive demand for their services. To enable 
industrial enterprises to make a technological «breakthrough», a science-based mechanism for 
the effective use of the existing scientific and technical potential, mineral resources and produc-
tion infrastructure is needed, considering the priorities of regional development that form the in-
dustrial and innovative environment.

The scientific works of several Kazakh scientists are devoted to the problems of innovative 
development of the economy, innovative activity of industrial enterprises, and the introduction 
of innovations. L. V. Tashenova and A. V. Babkin (2020) found that the use of correlation-regres-
sion analysis is one of the best methods to comprehensively describe the innovative activities 
of enterprises in Kazakhstan and predict the basic indicator (dependent variable) analyzed. At 
the same time, it is advisable to select the factors for assessing the innovative activity of enter-
prises using economic and statistical methods, considering the calculated correlation coeffi-
cients of the pairs and multicollinearity, and excluding the factors that have no influence on the 
dependent variable.

The role of innovation in the development of business activities is shown in scientific research 
by Mamrayeva et al. (2018) It was found that an indicator such as the innovation activity of com-
panies by industry plays an important role in the activities of the world’s leading companies that 
are actively involved in innovation processes. For many companies, it is becoming increasing-
ly important to ensure the protection and further commercialisation of new ideas (Mamrayeva 
et al., 2018) and to improve innovation activity by promoting the innovation activity of companies 
(Mamrayeva, 2017).

The emergence of innovation-active industrial enterprises is usually associated with the 
evolutionary development of integrated industrial structures that can actively create, imple-
ment and market innovative products and take advantage of all the benefits of industrial auto
mation. The methodology developed by Kazakh-Russian scientists to assess the digital po-
tential of backbone innovative-active industrial clusters has been successfully tested on the 
example of the cluster «Development of Information Technologies, Radioelectronics, Instru-
ments, Communications and Information and Telecommunication Devices in St. Petersburg» 
(Tashenova et al., 2020).

It should also be noted that in modern scientific literature much attention is paid to issues 
related to the research of the role of innovation, including in industry, and aspects of the sus-
tainable development of a country, region, and a single sector of the economy. Thus, Alyahya 
et. al. (2022) and Li et. al. (2021) as part of their works consider the role of green innovation on 
the example of Saudi Arabia and China; S. Yigit (2021) reveals the multidimensional relation-
ship of innovation with the foundations of sustainable development using data from 35 OECD 
countries; J. Zhao (2021) as part of the research, gives practical examples of dual innovations 
and features of their implementation in Chinese enterprises; Mai et. al. (2021) pay special at-
tention to the introduction of innovative business models to achieve sustainable development 
goals for enterprises.

In addition, a certain pool of publications is devoted to issues that reflect the prospec-
tive conditions for the development of single-industry towns, taking into account the con-
text of their functioning, including the innovation aspect (Mitroshina & Skufina, 2021), as-
sessing innovation potential based on the existing GCI methodology, modified to identify dif-
ferences and trends in the innovative development of individual sectors of the economy, in-
cluding the industrial sector (Shvindina et. al., 2022), as well as the classification of the fac-
tors of innovative development of the industry by the nature of the demand for innovation, 
the peculiarities of the influence of market environment factors, the type of competition, etc. 
(Hushtan & Kolodiychuk, 2021).
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In general, the relevance of developing innovative activities in industry has been pro
ven according to the results of scientific research. As the analysis of scientific literature has 
shown, the study of the innovative efficiency of an industrial enterprise is based on the eva
luation of quantitative and qualitative indicators using the methods of economic and statisti-
cal analysis.

4. Results and Discussions

4.1. Results of the scientometric analysis
To answer the research question 1 (RQ1), a scientometric analysis was conducted, the me

thodology of which is presented in the «Materials and Methods» section.
The population of works uploaded from the Web of Knowledge platform (Clarivate Analytics) 

amounted to 186 units, which were later used for uploading into the VOSviewer programme. 
The graphical interpretation of the results is shown in Figure 3.

As can be seen from the figure, a total of 15 clusters were formed as part of the analysis. 
The characteristics of the first ten and one of the largest clusters are shown in Table 1.

Clusters 11 to 15 are represented in their composition by 8, 8, 7, 5 and 5 keywords, respective-
ly, and are mostly related to the choice of types of analysis, mainly strategic, to evaluate the effec-
tiveness of business processes, to obtain a number of competitive advantages for industrial en-
terprises, including by increasing their innovation activity through the creation of intellectual pro
perty objects, as well as through scientific research aimed at creating an innovative product and 
its subsequent commercialisation.

It should also be noted that the majority of publications directly related to innovation and 
innovation activity fall on the period 2016-2018; in 2020-2022, mainly papers reflecting as-
pects of the innovation activity of industrial enterprises, the characteristics of the functioning 
of organizational and economic mechanisms for managing the innovation potential of indus-
trial enterprises, as well as the formation and development of a new type of corporate struc-
tures, the emergence of which is due to the digital transformation of industry, the transition to 
Industry 4.0 and 5.0.

In general, the results of the analysis allow for a clear understanding and highlighting of 
the specifics of scientific research related to the study of factors and characteristics of the 
development of innovative activities of industrial enterprises, as well as the identification of 
key trends in the commercialisation of the results of intellectual labor represented by innova-
tions.

Figure 3: 
Graphical result of the scientometric analysis carried out (by keywords)

Source: The figure was created by the authors based on a scientometric analysis in 2022
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4.2. The results of the correlation-regression analysis of the factors influencing the  
innovation activity of the subjects of the industrial sector of the Republic of Kazakhstan 
(RQ2)
The article analyses the data presented for the years 2009-2019 in Table 2. The information 

base of the study consists of materials from scientific and technical databases, materials from 
journals, legislative and regulatory documents, statistical and analytical materials of the Bureau of 
National Statistics of the Agency for Strategic Planning and Reforms of the Republic of Kazakh-
stan, as well as the National Institute of Intellectual Property.

The constructed matrix of paired correlation coefficients is in Table 3.
From Table 3 it can be seen that the analyzed y - «the volume of innovative products shipped 

by companies, thousand tenge» is indeed influenced by factors, for 8 of them (x2-x3, x7-x9, x14, 
x16-x17) the correlation coefficient is more than 50%. In the initial stages of building the model, the 
authors decided to include factors in the model whose correlation coefficient according to the 
Chaddock scale is not lower than 0.5 (which corresponds at least to the presence of a noticeable 
strength of connection).

At the same time, it is important to note that multicollinearity was found between the above fac-
tors, which is why only 3 factors were selected to build the model: 
x2 («Labor productivity in the manufacturing sector, thousand US dollars / person»), 
x3 («Share of GVA of the sector in the GDP of the republic, in percent») and 
x17 («Number of enterprises with innovations for all types of innovations»).

With the «Data Analysis» add-on, we will perform calculations to compute the indicators of the 
future regression model (Table 4 and Table 5).

Table 1: 
Characteristics of the clusters obtained (TOP-10)

Source: Compiled by the authors based on the results of own analysis
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Table 2: 
Initial data for 2009-2019 within the framework of the analysed parameters

Notes: Dependent variable: 
y - the volume of innovative products shipped by enterprises, thousand tenge; 
Independent variables: 
x1 - the number of employees in industry, thousand persons; 
x2 - labour productivity in manufacturing industry, thousand US dollars/person; 
x3 - the share of GVA of industry in the GDP of the Republic, percent; 
x4 - the number of industrial enterprises and industries, units; 
x5 - the volume of industrial production, million tenge; 
x6 - the level of activity of enterprises in innovation, percent; 
x7 - the profitability of industrial enterprises, percent; 
x8 - the average monthly salary of the staff of the main activity of industry, thousand tenge; 
x9 - the number of registered contracts for the alienation of exclusive rights to intellectual property objects, units; 
x10 - the number of issued titles of protection for industrial designs, units; 
x11 - the share of innovative products (goods, services) of industrial enterprises in the total volume of industrial 
production, percent; 
x12 - expenditure on technological innovation in industry, millions of tenge; 
x13 - investment in fixed capital in the industry sector, million. tenge; 
x14 - the number of employees who carried out research and development, thousand persons; 
x15 - the number of organisations that created and use new technologies and equipment, units; 
x16 - internal and external costs of research and development (R&D), billion tenge; 
x17 - the number of enterprises with innovations for all types of innovations.
*  - Data is not available.

Source: Compiled by the authors based on statistical reports conducted by the Bureau of National Statistics of 
the Agency for Strategic Planning and Reforms of the Republic of Kazakhstan which characterise activities in 
the fields of industry, science and innovation in Kazakhstan (2009-2019)

Table 3: 
Calculated matrix of the pair correlation coefficients

Source: Calculated by the authors
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Table 3 shows that the coefficient of determination exceeds 75%, indicating that the model 
is consistent with the data; such a model is considered tractable. Importantly, the normalized 
R-squared (reduced coefficient of determination) is also quite high, which also confirms the sig-
nificance of the constructed regression.

Next, we will use the actual value of the F-test = 7.66. Considering the fact that we are working 
with a three-factor model, as well as the fact that we have 11 observations, we use the table with the 
already calculated values of the F-test at α = 0.05. As a result, we get: Ffact = 7.66 > F tabl = 4.35, 
which indicates the significance of the equation.

The calculations carried out have made it possible to obtain tcr = 2.2 (taking into account the 
confidence probability = 0.05); thus, in our case: ta > tcr, tb > tcr and tc > tcr, the coefficients 
a, b and c are significant.

The final view of the model is as follows (1):

y = -40403261015 + 42892744.09x1+ 1535817050x2 + 549108.226x3.                                        (1)

The calculated Durbin-Watson statistic in our case is 2.42.
It is generally accepted that if the resulting coefficient is in the range of 1.5 < DW < 2.5, there is 

no autocorrelation. Therefore, the econometric model constructed is effective and can be used in 
further research. During the analysis, it was found that the correlation coefficients obtained show 
a linear relationship between the selected indicators.

The resulting model can subsequently be used to predict the indicator «the volume of innova-
tive products shipped by companies», which the authors believe is one of the most important in 
analyzing the effectiveness of innovative activities of industrial firms.

Labor productivity in the manufacturing sector, the share of gross value added of industry in the 
GDP of the Republic of Kazakhstan, and the number of enterprises with innovations have a great 
influence on the volume of innovative products shipped. Factors such as the number of industrial 
enterprises and sectors, as well as the number of industrial design titles granted, were less signifi-
cant in the constructed model. The description of the results of the regression analysis, which re-
fers to the analysis of the factors of innovation activity, allows the following conclusion: 95% of the 
variation in the volume of products shipped can be explained by these factors.

4.3. Results of quantitative and qualitative analysis of innovative products created  
by industrial enterprises of the Republic of Kazakhstan (RQ3)
In general, the analysis of bulletins showed that in 2011 the leading regions in terms of the 

number of innovative developments by industrial enterprises were: the city of Almaty (52 units 
of inventions, utility models and industrial designs), Karaganda and East Kazakhstan regions 
(19 units each), Akmola and Almaty (6 units each), North Kazakhstan (5 inventions and designs) 

Table 4: 
Regression statistics

Source: Compiled by the authors

Table 5: 
Results of analysis of variance

Source: Calculated by the authors
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and Kostanay region (4 units of innovative products). 10 years later, in 2022, the capital of the re-
public, Astana city, was leading, Almaty city was on the second place and Karaganda region on 
the third place; at the same time on the fourth place - Akmola region and Shymkent city; on the 
fifth place - Almaty, Pavlodar and Aktobe regions (Table 6). It is important to note that the cities of 
Astana, Almaty and Shymkent are cities of republican importance and are therefore analyzed se
parately in this article. Table 6 also provides examples of commercial ownership of properties in a 
regional context.

Table 6: 
TOP-5 leading regions in terms of the number of innovative developments 
by industrial companies in 2011 and 2021

Source: Compiled by the authors based on data from the Industry Bulletins of the Republic of Kazakhstan for 2011 and 2021
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It is important to note that the relatively large concentration of inventions and other objects of 
industrial property in the cities of Astana and Almaty is partly due to the fact that the legal address 
of many industrial enterprises is located in these cities, whereas in reality they may be located in 
the regions. It should also be noted that many regions of the country are specialized in industry 
(manufacturing, mining, etc.), which explains the large number of innovations in these sectors. 
For example, the share of industry in the GDP of the Republic of Kazakhstan in 2020 was 27.1%.

A general description of the results of innovation activity of industrial enterprises of the Repub-
lic of Kazakhstan in 2011 and 2021 is presented in Table 7.

Table 7 shows that the total number of innovative products created by industrial enterprises in 
2011 was 118 units, 36% less than in 2021; at the same time, the number of products created di-
rectly by industrial enterprises themselves has increased by 48%, as shown in the 2021 bulletins. 
Among the IPC departments most frequently found in the bulletins in the analysis of the innovative 
activities of industrial enterprises, we can single out: С. Chemistry; metallurgy; E. Fixed construc-
tions; F. Mechanical engineering; lighting; heating; weapons; blasting; G. Physics, which is logi-
cally related to the industrial specialization of the Republic of Kazakhstan.

5. Discussion
The main results obtained during the research made it possible to answer the re-search ques-

tions posed by the authors at the beginning of the article.
RQ1: The scientometric analysis identifies at least 7 clusters that reflect the specifics of scien-

tific research related to the study of factors and characteristics of the development of innovative 
activities of industrial enterprises, as well as determine the main trends in the commercialisation 
of the results of intellectual work in the form of innovations.

The scientometric analysis carried out in the work enabled the identification of 15 clusters sum-
marizing work within the framework of the scientific issues considered in this article; it enabled the 
concretization of current trends and key areas of scientific work related to aspects of the innova-
tive activity of industrial enterprises in the world, the commercialisation of the results of intellec-
tual labor, the effective management of innovative activity and the potential for innovation; and, 
based on the results obtained, the identification of promising areas for future research. It should 
be noted that in the scientific works of the authors repeatedly considered the nature and content 
of regional innovation systems, developed an effective mechanism for commercialisation of IP ob-
jects, and studied the quantitative aspects of innovation activity of enterprises in Kazakhstan from 
the regional aspect. This study made it possible to narrow down and concretize the work - to sin-
gle out industrial enterprises as an object and to understand the factors that can significantly in-
fluence their innovative activity, including through the prism of scientometric, correlation and re-
gression analyses, as well as based on the study of industrial bulletins.

RQ2: Can the volume of innovative products shipped by industrial enterprises depend on 
factors such as the number of workers employed in industry and engaged in research and de-
velopment, labor productivity, the volume of industrial production, the profitability of industrial 
enterprises, the level of research and development costs, etc.?

The results of the study have shown that the variable that allows to a large extent to evaluate the 
activity of enterprises in the field of innovation can be «The volume of innovative products shipped 
by the enterprises «, which is significantly influenced by factors such as «labor productivity in 

Table 6: 
Summary of the performance of innovative activities of industrial enterprises 
in Kazakhstan in 2011 and 2021

Source: Compiled by the authors based on data from the Industry Bulletins of the Republic of Kazakhstan 
for 2011 and 2021
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manufacturing», «the share of GVA of industry in the GDP of the Republic of Kazakhstan» and «the 
number of enterprises with innovations for all types of innovations». Thanks to the selection of 
these factors, a model was created that can be used in the future in the analysis and prediction of 
the analyzed dependent variable.

RQ3: What type of innovative products (inventions, industrial designs, utility models) is most 
widespread in the activities of industrial enterprises in Kazakhstan, as shown by the analysis of 
the official bulletins «Industrial Property» of the National Institute of Intellectual Property of the 
Republic of Kazakhstan for 2011 and 2021?

By analyzing the official industry bulletins for 2011 and 2021, it was possible to identify the lea
ding regions in terms of the effectiveness of their activities in the implementation of innovation po
licy by industrial companies. Thus, if in 2011 the leading positions were taken by the city of Almaty, 
Karaganda region and East-Kazakhstan region, then after 10 years - in 2021 - among the first three 
will be: the cities of Astana, Almaty as well as Karaganda region. It should also be noted that the 
main share of innovation activity in 2011 is invention, and in 2021 - utility models, which is prima
rily due to the technological needs of enterprises, and secondly, due to the complexity of regis-
tration and subsequent maintenance of inventions. In terms of the qualitative characteristics of in-
novative products, according to the IPC, innovations predominate in the chemical and metallurgi-
cal, construction and mining, mechanical engineering, lighting, heating, motors and pumps, and 
physics sectors, which is of course related to the industrial specialization of the country’s regions 
and the Republic as a whole.

This study is unique in its kind, as there is no work of this kind to date that allows the innovation 
activity of industrial enterprises to be assessed not only quantitatively, but also qualitatively.

It is important to highlight the limitations of the research:
RQ1: In conducting a scientometric analysis, materials from the Web of Knowledge database 

(Clarivate Analytics) were used as a basic source of information, while we can also draw on ma-
terials from other platforms for an assessment of this kind: Scopus, Econ-lit, etc. At the same 
time, we believe that this limitation does not diminish the theoretical and practical significance 
of the results obtained, since the WoS database is one of the best known and contains a range 
up to 1975 in depth, which makes it possible to cover a considerable number of publications on 
the problem analyzed;

RQ2: In the correlation-regression analysis, the authors limited themselves to the official statisti-
cal data of the Bureau of National Statistics of the Agency for Strategic Planning and Reforms of 
the Republic of Kazakhstan (next - Bureau) and to individual indicators of sectoral services and 
ministries, which could to some extent limit the set of considered factors that have a real impact 
on the innovation activity of industrial enterprises; this limitation could be removed in the future 
by expanding the set of indicators officially presented on the website of the Office, as the statis-
tical activities of the Bureau are constantly improved and refined;

RQ3: All industrial enterprises were taken into account when working with the bulletins; at the 
same time, some of them indicate their legal address when registering an IP object, while in 
reality they may carry out their activities in another region; consequently, the statistical cove
rage of their innovative products is based on the legal registration and not on the actual loca-
tion; It should also be noted that the analysis of the bulletins makes it possible to evaluate the 
effectiveness of the innovative activity of industrial enterprises only on the basis of the regis-
tered objects, whereas enterprises create developments but cannot officially register them and 
it is therefore impossible to take such innovations into account.

6. Conclusion
In general, the research enabled the identification of promising research in the field of innova-

tion activity of industrial companies around the world, which allowed the team of authors to identi-
fy directions for future scientific research. In addition, the conducted correlation-regression ana
lysis allowed identifying the factors of development of innovative activity of industrial enterpri
ses of the Republic of Kazakhstan, creating a model that can be used in the future in predicting 
the volume of shipped innovative products - an indicator of the effectiveness of innovative activity 
of enterprises. The analysis of industrial bulletins made it possible to conduct a quantitative and 
qualitative assessment of the innovative activity of the country’s industrial enterprises, to study 
the indicators of the creation of innovative products (inventions, utility models and industrial de-
signs) in 2011 and 2021 (with a difference of 10 years).
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The results obtained are of theoretical importance, as they contribute to the expansion of 
knowledge in the field of industrial economics, in terms of understanding the main global trends 
in the field of innovative activities of industrial enterprises and the commercialisation of the 
results of intellectual work; In addition, the practical significance of the research is high, as 
the obtained results can be useful for JSC National Agency for Development of Innovations 
«QazInnovations», JSC «QazTech Ventures», JSC «Fund of Science», the Ministry of Science 
and Higher Education of the Republic of Kazakhstan, the Ministry of Industry and Infrastruc-
ture Development of the Republic of Kazakhstan, and the Ministry of Digital Development, In-
novation and Aerospace Industry of the Republic of Kazakhstan in the development of regional 
and republican programmes for innovative development and the industrial sector, identification 
of factors / groups of factors influencing the effectiveness of innovation, as well as the forma-
tion of key objectives in the field of policy for the commercialisation of the results of intellec
tual work. In addition, the results of the analysis of industrial bulletins can form the basis for the 
expansion of statistical data and the inclusion of a section on the analysis of innovative activi-
ties of industrial enterprises in the official publications of the Bureau of National Statistics of the 
Agency for Strategic Planning and Reforms of the Republic of Kazakhstan, which is very impor-
tant, as the industrial sector in Kazakhstan accounts for about 27% of the country’s GDP. More-
over, the results of the work can be useful for all scientists conducting research in the frame-
work of this scientific issue.

Future research directions of the author team refer to a component analysis of the current or-
ganizational and economic mechanism and factors of commercialisation of innovations in the 
industrial enterprises of the Republic of Kazakhstan, development of recommendations for im-
provement of the organizational and economic mechanism of commercialisation of innovations in 
the industrial enterprises of Kazakhstan based on a systematic approach, highlighting promising 
areas of activity in commercialisation of innovative products by the industrial enterprises of Ka-
zakhstan based on a matrix approach.

The results obtained show that in the new, modern conditions of economic development of any 
country, intensification of innovative activity of industrial enterprises be-comes increasingly im-
portant, as without significant and fundamentally progressive structural changes it is impossible to 
effectively ensure socio-economic development of an economic entity and the state.
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