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IMPACT OF SCIENCE ON COMPETITIVENESS OF THE ECONOMY
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This article reviews the existing theoretical approaches towards the concept and 
definition of ‘competitiveness’ and identifies the impact of science in maintaining the 
competitiveness of the economy. In order to compare and find the most appropriate 
definition of ‘competitiveness’, several core concepts of competitiveness are reviewed 
and made generalizations. Additionally, components of the Global Competitiveness 
Index by the World Economic Forum are outlined to understand the impact of each 
component on the country’s competitiveness.  According to the findings of this 
paper, competitiveness of the economy is an aggregate indicator and development of 
domestic science can be considered as one of the main components in the formation 
of a competitive country. Science, technology and innovation in the modern world is 
becoming increasingly important. There is an urgent need for Kazakhstan to increase 
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the quality of domestic science and create conditions that will help it make tangible 
contributions to the national economy. 

Keywords: science, technology, innovation, competitiveness, aggregate indicator, 
global competitiveness index, economic performance, national economy
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Аннотация. Бұл мақалада ‘бәсекеге қабілеттілік’ ұғымы мен анықта ма-
сының қолданыстағы нұсқалары қарастырылады және ғылымның эконо-
миканың бәсекеге қабілеттілігін қамтамасыз етуге әсері айқындалады. 
‘Бәсекеге қабілеттілік’ ұғымының анықтамаларын өзара салыстыру және ең 
тиімдісін табу мақсатында бұл ұғымға қатысты бірнеше тұжырымдамалар 
қарастырылады, сонымен қатар оларға жалпылау әдісі қолданылады. Осы 
саладағы зерттеу авторларының тұжырымдаларына қосымша ретінде, 
Дүниежүзілік Экономикалық Форум әзірлейтін жаһандық бәсекеге қабілеттілік 
индексінің компоненттері келтіріледі. Осы зерттеудің қорытындыларына сәйкес, 
экономиканың бәсекеге қабілеттілігі жиынтық көрсеткіш болып табылады, 
және отандық ғылымның дамуын бәсекеге қабілетті ел қалыптастырудың 
негізгі компоненттерінің бірі ретінде қарастыруға болады.  Қазіргі кезде 
ғылым, технология және инновацияның маңызы уақыт өткен сайын артып 
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келеді. Қазақстан отандық ғылымның сапасын арттырып, ұлттық экономикаға 
ғылымның елеулі үлес қосуына септігін тигізетін жағдайлар жасауы қажет. 

Түйін сөздер: ғылым, технологиялар, инновациялар, бәсекеге қабілеттілік, 
жиынтық көрсеткіш, жаһандық бәсекеге қабілеттілік индексі, экономикалық 
көрсеткіштер, ұлттық экономика

© С.Т. Дошманова1*, Б.Ж. Болатова1, Г.А. Мауина2, А.Ж. Жолмұханова2, 
М.З амирбекқызы3, 2023

1Актюбинский региональный университет имени К. Жубанова, 
Актобе, Казахстан;

2С. Казахский сельскохозяйственный исследовательский университет им. 
Сейфуллина, Астана, Казахстан;

3Евразийский национальный университет имени Л.Н. Гумилева, 
Астана, Казахстан.

E-mail: m.saulekbtu@gmail.com

ВЛИЯНИЕ НАУКИ НА КОНКУРЕНТОСПОСОБНОСТЬ 
ЭКОНОМИКИ

Дошманова Сауле Татинбековна — PhD докторант, Актюбинский региональный университет 
им. К. Жубанова, Актобе, Казахстан
E-mail: m.saulekbtu@gmail.com, https://orcid.org/0000-0003-3245-3453; 
Болатова Ботакоз Жумабеков — PhD, Актюбинский региональный университет им. К. 
Жубанова, Актобе, Казахстан
E-mail: botik1984@mail.ru, https://orcid.org/0000-0003-1597-0555;
Мауина Галия Айтимовна — кандидат экономических наук, доцент. Отличник образования 
Республики Казахстан, С. Казахский сельскохозяйственный исследовательский университет им. 
Сейфуллина, Астана, Казахстан
E-mail: mauina_galiya@mail.ru, https://orcid.org/0000-0003-3935-6533;
Жолмуханова Айгуль Жакияновна — кандидат экономических наук, профессор, С. Казахский 
агротехнический исследовательский университет им. Сейфуллина, Астана, Казахстан.
E-mail: aigulzz@mail.ru, https://orcid.org/0000-0003-4419-5439;
Замирбекқызы Мәслихат – PhD докторант, Евразийский национальный университет имени 
Л.Н. Гумилева, Астана, Казахстан
E-mail: Zamirbekkyzy_m@kst.nis.edu.kz, https://orcid.org/0000-0003-2346-074X.  

 
Аннотация. В данной статье рассматриваются существующие 

теоретические подходы к понятию и определению ‘конкурентоспособности’ 
и определяется влияние науки на конкурентоспособность экономики. 
Чтобы сравнить и найти наиболее подходящее определение понятия 
"конкурентоспособность", рассматриваются несколько основных концепций 
конкурентоспособности. Кроме того, приведены компоненты Глобального 
индекса конкурентоспособности Всемирного экономического форума, чтобы 
понять влияние каждого компонента на конкурентоспособность страны. 
Согласно выводам данной работы, конкурентоспособность экономики является 
совокупным показателем, а развитие отечественной науки можно рассматривать 
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как одну из основных составляющих в формировании конкурентоспособной 
страны. Наука, технологии и инновации в современном мире приобретают 
все большее значение. Перед Казахстаном стоит задача повышения качества 
отечественной науки и создания условий, которые помогут науке внести 
ощутимый вклад в национальную экономику.

Ключевые слова: наука, технологии, инновации, конкурентоспособность, 
совокупный показатель, индекс глобальной конкурентоспособности, 
экономические показатели 

Introduction
In the recent Annual Messages of the President of the Republic of Kazakhstan 

great attention is paid to the importance of the development of domestic science. 
For instance, in 2020, the President stated a need for a separate program document 
on the scientific and technological development of the country (https://www.akorda.
kz/en/addresses/addresses_of_president/president-of-kazakhstan-kassym-jomart-
tokayevs-state-of-the-nation-address-september-1-2020). It is expected that the main 
task of this document will be to involve science in solving problems at the national 
level. Furthermore, the development of science is highlighted as the top priority in 
the Message, which was announced in September 2021. The Head of the country 
focuses on the issues of financial support for researchers, research institutions and 
scientific organizations (www.akorda.kz/en/state-of-the-nation-addressby-president-
of-the-republic-of-kazakhstan-kassym-jomart-tokayev-38126 ). 

2021 was marked by a historical date for Kazakhstan – the 30th anniversary 
of its Independence. Like any independent country, Kazakhstan strives for a 
high standard of living for its people and sustainable economic growth. In 2012, 
Strategy “Kazakhstan-2050” was presented by the First President of the Republic 
of Kazakhstan. According to this Strategy, main goal for Kazakhstan is to join the 
top 30 most developed countries of the world by 2050 [3]. As emphasized in the 
Strategy, it is crucial to realize that the desired level is guaranteed only to those with 
the strongest economies. It is also stated by the current President of Kazakhstan 
that “Kazakhstan’s competitiveness should grow due to breakthrough infrastructure 
projects, attracting new countries and companies, upgrading the level of service 
and the speed of transit routes” (https://www.akorda.kz/en/addresses/addresses_
of_president/president-of-kazakhstan-kassym-jomart-tokayevs-state-of-the-nation-
address-september-1-2020 ).  

From the above statements it is clear that Government wants science to make 
a tangible contribution to the economy. Strategic goals of the country show an 
understanding that there is a potential impact of science, technology and innovation 
in maintaining the competitiveness of the economy. In this paper, the impact of 
science on competitiveness of the economy will be analyzed. 

The study applies qualitative research method that includes review of relevant 
literature, secondary data: books, academic journals, business articles. The official 
government websites, as well as foreign and national multimedia news platforms, 
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which provide online news on regional and global affairs, were accessed in order to 
use up to date and relevant information. 

Additionally, the research uses analytical data presented in Global Competitiveness 
Reports published by the World Economic Forum to illustrate the rank of Kazakhstan.     

Literature review. The issue of competitiveness has been the subject of a number 
of studies. As noted by many researchers, there is no commonly accepted definition 
for ‘competitiveness’ in academic literature. Competitiveness is derived from the 
word compete. Oxford Dictionary defines ‘competitiveness’ as the fact of people 
or organizations competing against each other, alternatively, as the fact of being as 
good as or better than others (https://www.oxfordlearnersdictionaries.com ).

Many authors note the multilevel nature of competitiveness. Specifically, 
Mokronossov and Mavrina (2014) present a pyramid of competitiveness: 
competitiveness of a product, firm, industry, region and, finally, the competitiveness 
of a country (Mokronossov, 2014).  In the research by Soltani, Hajipour and Tayebinia 
(2021) definitions of competitiveness at different levels found in academic papers 
are given: 

- at the individual micro-level competitiveness is the ability and willingness to 
outperform others or at least better one’s own performance;

- at the firm level competitiveness is the capability of firms engaged in value-
added activities in a specific industry in a particular country to sustain this value-
added over long periods of time in spite of international competition;

- at the country level competitiveness is the degree to which a nation can (under 
free trade and fair market conditions) produce goods and services which meet the 
test of international markets, while simultaneously maintaining and expanding the 
real income of its people over the long term (Soltani, 2021).  

Competitiveness of a country cannot be considered separate from competitiveness 
of its economy, more precisely, from industries and sectors that economy is comprised 
of. In turn, firms and companies, producers and providers of goods and services are 
the main components of any industry and any sector of economy. Firms compete 
with each other in terms of producing better products or providing better services. 
In order to be better from another firm existing in the same industry firms need to 
have a certain advantage. It is quite logical, that there is a close connection between 
research and development, innovation activities, new technologies and gaining a 
competitive advantage. 

Sener and Delican (2019) examine the relationship between global 
competitiveness, innovation and exports. It is possible to explain the reasons for 
the differences in developed and developing countries foreign trade based on this 
relationship. It is important to note that authors use the term innovation as synonym 
for the term technological development. They conclude that the high development 
level of developed countries in terms of their production structures and production 
capacities provides an opportunity for competitiveness at the international level 
(Sener and Delican, 2019). For developing countries to support the export of high 
value added products can be possible through establishing an effective collaboration 
between government, industry and universities.    
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One of the core publications on the competitiveness topic is the work published 
by Paul R. Krugman in 1996. He described four characters: the Mercantilist, 
the Classicist, the Strategist and the Realist based on their grasp of the term 
‘competitiveness’ (Krugman, 1996). According to his study the debate on national 
economic competitiveness is mostly about international trade and optimal trade 
policy. 

Domestic firms ideally need to produce competitive goods and provide 
competitive services not only at national level, but also at international level. This 
leads to the opportunities of successful entering foreign markets. It can be noted 
here, that international trade plays an important part in the economy of the United 
States, which is among the leading industrial nations of the world. Other examples 
of the developed countries are given below in the framework of the Porter’s study.  

Another view on what national competitiveness is and what are the determinants 
of national competitive advantage was outlined by Michael E. Porter in his work 
“The Competitive Advantage of Nations”, which was published in 1990. It should 
also be noted that Porter highlighted the absence of an accepted theory or definition 
to explain competitiveness as applied to a nation. Ten important trading nations: 
Japan, Korea, Singapore, Germany, Italy, Denmark, Sweden, Switzerland, the 
United Kingdom, and the United States were included in Porter’s four-year study 
in order to conduct an investigation on why nations gain competitive advantages in 
particular industries (Porter, 1990). This approach helped to understand connection 
between competitiveness and different variables, including exchange rates, interest 
rates, budget deficits, labor and other. 

It is clear that a country’s competitiveness can be influenced by a large number 
of variables. As one of these variables Porter mentioned natural resources by the 
successful examples of Germany, South Korea, Japan, and Switzerland which are 
currently among the developed nations despite the limited natural resources. And, 
on the contrary, Kazakhstan is the 9th largest country in the world and rich in natural 
and mineral resources, however, these factors cannot guarantee or fully guarantee 
national competitiveness.  

Porter summarized that the only meaningful concept of competitiveness at the 
national level is productivity. He claimed that competitiveness of a nation depends 
on the capacity of its industry to innovate and upgrade (Porter, 1990). 

Main part. Improvement of productivity can be reached through raising product 
quality; adding desirable features; improving product technology and boosting 
production efficiency (please refer to Figure 1). The capacity to innovate and upgrade 
implies introducing new changes and making something better or improved. The use 
of science to improve an everyday product begins at the level of producers of goods 
and services, then the use of scientific potential can cover sectors of an economy and 
ultimately this will lead to the possibility to rely on science in solving problems of 
economic development.  
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Raising product 
quality 

Boosting 
production 
efficiency 

Improving 
product 

technology 

Adding 
desirable 
features 

Science, Technology and Innovation (STI) 

Figure 1. Ways of improving productivity and STI
*

 Compiled by the author based on (Michael E. Porter. 1990) 

Considering above-mentioned, the competitiveness of a country can be described 
as a set of conditions and resources that exist in a country, and they are expected to 
contribute to solving problems of economic development and improving of people’s 
life. 

The World Economic Forum (hereafter WEF) yearly publishes the Global 
Competitiveness Index (hereafter GCI). This organization has been measuring 
competitiveness among countries since 1979. Oliver Cann defines competitiveness as 
“the set of institutions, policies and factors that determine the level of productivity of 
a country” (Oliver Cann, 2017). According to the WEF, productivity is vital because 
it leads to growth, which, in turn, leads to income levels, and every individual in 
society will benefit from the fruits of economic growth.  

The GCI is an indicator that measures the competitiveness of countries based 
on the following12 pillars (http://reports.weforum.org/global-competitiveness-
index-2017–2018/competitiveness-rankings):

1. Institutions.
2. Infrastructure.
3. Macroeconomic environment.
4. Health and primary education.
5. Higher education and training
6. Goods market efficiency.
7. Labor market efficiency.
8. Financial market development.
9. Technological readiness.
10. Market size.
11. Business sophistication.
12. Innovation.
Thus, GCI is a composite indicator of the resources and capabilities of a country, 

and includes not only indicators of the economic activity, but also the social well-
being of citizens. In other words, the importance is also given to the indicators in the 
fields of education and health.

It should also be noted that Technological readiness (9th pillar) and Innovation 
(12th pillar) are contributors to the competitiveness along with other components. The 
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last pillar, Innovation includes: international co-inventions, scientific publications, 
patent applications, R&D expenditures, research institutions prominence. As it is 
noted by the WEF, countries that score highly in this pillar tend to have advanced 
economies with high gross domestic product per capita. One of the most recent studies 
conducted by Rajnoba and Lesnikova (2022) verifies this statement. The results if 
their research conclude that a better position of a country in the GCI brings it a 
higher economic performance measured in GDP per capita (Rajnoha R., Lesnikova 
P. 2022). 

The following table illustrates the rank of Kazakhstan in the Global Com-
petitiveness reports for 2010–2019.

Table 1 - Rank of Kazakhstan in the Global Competitiveness Reports for 2010–2019

Year Rank of Kazakhstan  out of  # countries

2010-2011 72/139
2012-2013 51/144
2013-2014 50/148
2014-2015 50/144
2015-2016 42/140
2016-2017 53/138
2017-2018 57/137

2018 59/140
2019 55/141

* Compiled by the author based on the WEF data (https://www.weforum.org/reports)

The WEF data show that Kazakhstan for the period from 2010 to 2019 ranked 
from 42 to 72 in the competitiveness rating, depending on the number of countries 
included in the rating. The number of countries during this period ranged from 
137 to 148. It can be observed that beginning from 2016 the rank of Kazakhstan 
demonstrates deterioration. As components of the aggregate indicator, Innovation 
and Technological readiness, along with others, undoubtedly had an impact on the 
competitiveness ratings of Kazakhstan. 

Conclusion
In fact, some may argue that the support of science is not perceived as a direct 

factor affecting national competitiveness. However, it is commonly known that 
the development of science, technology and innovation increases productivity and 
stimulates economic growth. Along with the strategic goals of Kazakhstan aimed to 
reach the level of the 30 most developed countries of the world, modern challenges, 
only magnify the importance of science. Nonetheless, any challenge not only 
carries risks, it is also accompanied by opportunities. Particularly, Kazakhstan has 
all chances to reset its economic approaches in a way that maintains and improves 
its national competitiveness. In this regard, effective innovation policy, including 
financial support of science can be defined as one the main priorities. Structure and 
volume of financial support of science are beyond the scope of this paper. These 
issues can be a topic for further research.
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