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UNIVERSITY SCIENCE AND ECONOMIC GROWTH: REVIEW OF KAZAKHSTAN’S
UNIVERSITY SCIENCE PUBLICATIONS IN THE SCOPUS DATABASE IN 1991-2022

This article describes the science publications activity of Kazakhstan’s universities and its role in country’s
economic growth in 1991-2022. The topic of the articlereveals the relevance of government financing related to science
and the role of universities to reach stable economic development. In this study, the authors used descriptive statistics
method to analyze the publication activity of universities in Kazakhstan. This method contains two steps as data
collection and descriptive analysis which describes the research methodology in details. Study found that more than
90% of scientific papers are published by university researchers in Kazakhstan. The data was collected from the
Scopus database and official statistical database to analyze the publication activity of universities in Kazakhstan.
1t includes the number of articles published in 1991-2022 affiliated with Kazakhstan, the top 5 authors with h-index
and citation in each 26 subject areas, qualifications of researchers, costs for R&D, GDP, GDP share during 1991-
2022 also were analyzed.

According to the results of the study, appropriate conclusions are drawn. The major outcomes of the research
indicate that number of publications had increased 190 times in 2022 in comparison to 1991. This has a positive
relationship to the GDP spendings on research.

Keywords: science publications, university science, government financing, publication activity, science productivity,
qualification of researchers, top authors, cost for Research and Development (R&D), gross domestic product (GDP).

Kinm co30ep: 2vinivimu 6aculiviMoap, yHueepcumem eoliblMbl, MEMIEKemMmiK KapicoliaHObpy, 6aculivim ben-
CeHOLNiel, 2blIbIM OHIMOINIZL, 3epmmeyuinepoiy OLIKminiel, HcemeKuli asmopiap, blIbIMU-3epmmey HCIHe MaAHCIPU-
benik-koncmpykmopoik scymvicmapea (F3TKIK) wwievinoap, owcannet iwki eniv (JKI1O).

Knrwouesvle cnosa: nayunvie nyoauxayuu, YHUSEpCUMEMcKas HayKa, 20cy0apCcmeeHHoe QuHancuposanue, nyo-
JTUKAYUOHHASL AKMUBHOCb, NPOOYKMUBHOCHb HAYKU, KEATUDUKAYUA UCCIedo8amenet, 6e0yujue demopbul, 3ampanbl
Ha uccredosanus u pazpadbomxu (HUOKP), sanosoii snympennuii npooykm (BBII).

Introduction. Economic development of countries is strongly associated with the level of development
of education, science and innovative activities. In this regard, the focus on university and university’s science
as a driving force for economic development was growing. Several developed countries distinguish the role
of universities and government financing related to science as a main contributor for not only science
development but also stable economic growth. In the Kazakhstan context the major reforms happened since
joining the Bologna process, transformation in the requirements for doctoral Ph.D. degrees, requirements for
researchers to publish research in the peer-reviewed journals indexed in the Scopus database. However, the
issues related to the economic growth and scientific outputs as results of scientific activities should be studied
more extensively. There are debates that highlight the complex and multifaceted nature of the role universities
play advancing science. With the shift to knowledge economy, the conception of a university as knowledge
producers has proliferated. This understanding has mainly been influenced by the successful model of US
Research University that occupy top places in world league tables (Chankseliani et al. 2022). Government
policies that specifically highlight the importance of science such as «The concept of development of higher
education and science in the Republic of Kazakhstan for 2023-2029» focuses on the further development of
science, scientific potential and conditions created for new knowledge generation that can be impactful for
economic growth through potential commercialization and spin-offs at universities.

Literature review. The focus on university science as a driver of research potential and economic
growth has been studied and investigated for several decades through several viewpoints.

Agasisti et al. (2019) explored the role of university science through the economic development and
knowledge spillovers that are related to research papers published in peer-reviewed journals. In this regard,
universities provide human capital that is skilled to drive economic development. The strategic role of
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universities is considered as a contributor to a regional development though shared vision for economic
success (Aranguren and Margo, 2020). Strong emphasis on universities bring attention to the relationship that
exits for generating innovations and competitive advantage with the critical role of university. In these
relationships, universities and academics need to play more active role for alignment in terms of economic
growth. Moreover, Brekke (2021) defines universities as centers for knowledge creation and diffusion which
makes them a key stakeholder in the process of research development for the needs of society and economic
growth. Chaves et al. (2015) investigated innovation system in Brazil that included universities, research
institutes and firms. It was identified that universities play a big role in success of any collaborations for the
research. Thomas et al. (2021) evaluated innovation systems and identified universities as «orchestrators» for
the economic development. In this case, universities take leadership position in building research network that
contributes to the economic success. In study by Marozau et al. (2021) countries including Kazakhstan were
examined to identify the role of universities for economic development. It was identified that universities have
several missions: teaching, research and entrepreneurial. Research showed that human capital that is created
at universities contribute and have significant positive effect on economic development. Pastor et al. (2018)
explored the contribution of universities to the GDP in European Union countries. This study confirmed that
role of universities is critical for research and development, technology transfer, knowledge accumulation and
economic development.

There are various national cases that demonstrate government’s focus on universities as centers of
excellence and innovation. For example, China's remarkable economic growth and emergence as a global
technological powerhouse have been closely tied to the expansion of its research universities. Over the past
few decades, China's investment in higher education and research has played a significant role in its economic
transformation (Bai et al. 2020). Similarly, Singapore has strategically invested in higher education and
research to transition into a knowledge-based economy. Their research-intensive universities output and
partnerships with industries have contributed significantly to Singapore's economic growth by attracting
multinational corporations, encouraging startups, and fostering a culture of innovation (Wong et al. 2007). In
Europe, German and Finnish cases of their governments’ emphasis on education and innovation has played a
crucial role in their economic development too (Markkula & Lappalainen, 2009; Sternberg, 2013). These
examples underscore the dynamic relationship between universities, research, and economic development. In
each case, strategic investments in education, research, and collaboration with industries have been pivotal in
propelling these countries' economic growth and technological advancement.

For post-Soviet countries, including Kazakhstan, universities were teaching centers until after the
dissolution of the Soviet Union in 1991 when universities under the pressure of their national economies
shift towards knowledge society started transforming and internalizing research mission to predominantly
be ‘internationally legitimate’ in the global knowledge race (Chankseliani et al. 2022). For Kazakhstan, in
the way to become a competitive innovation- driven middle-income economy, there have been several
important reforms to foster research capacity of universities. One such reform aimed at enhancing
university research was shift to research commercialization and the creation of technoparks and business
incubators (Radosevic & Myrzakhmet, 2006). Despite other mechanisms implemented at the university
level to foster research productivity, there are still shortcomings such as low funding, fragmented
university-industry nexus at this aspect of university research development, to name a few.

Another policy emphasis toward increasing university research was a push toward international peer-
reviewed publications. Along with this policy imperative, there has been an increasing scholarly focus on
exploring publication activities of Kazakhstani researchers conducted by various authors from different
perspectives. Some of these identified overall research trends and productivity (Narbayev & Amirbekova, 2021);
main trends and factors influencing the increase in scientific productivity at universities (Kudaibergenova et al.
2022); research performance assessment issues as an important aspect of research management and research
quality (Alibekova et al., 2021); and problems of integration of Kazakhstani scientists into the global scientific
community (Moldashev, Tleuov & Radko, 2018). For example, one of the recent studies by Kudaibergenova et
al. (2022) indicate that the scale of the university impacts the research productivity as well as affiliation of the
university with international faculty and international co-authorship (p.20).

At the same time, the previous research also suggests that despite the positive trends in the publication
activity of Kazakhstani researchers, there still are concerns remaining about the quality and impact of the
publications. Moreover, notwithstanding the ongoing policy reforms in Kazakhstan to improve its research
environment, scholars argue that the existing challenges such as high teaching and service load, limited
access to resources and databases, weak English competency (OECD, 2017), coupled with the lack of
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indexing status of local journals, poor research education leading to the lack of research capacity and limited
publishing experience hinder the research output of local researchers.

This might indeed be another aspect that does not fully support the argument of the university being a
knowledge center in the Kazakh context. As such, the research output or publications in international journals
by university research staff remains low positioned 85th among 218 countries by number of publications and
citations (108th) (MES cited in Kuzhabekova, 2022). Nevertheless, Kazakhstan’s very recent new
development agenda, the Concept of Development of Higher Educationa and Research for 2023-2029, still
prioritizes university research output in the form of non-zero international impact-factor publications.

The main part. To analyze the publication activity of universities in Kazakhstan, we used descriptive
statistics. Table 1 describes the key steps, actions, and results of our study. In Step 1 of the research
methodology, we collected the information about the qualification of researchers from official statistical
data on education and science [stat.gov.kz] and collected articles published in English language in journals.
All those collected articles were published in 1991-2022 and affiliated with Kazakhstan. The Scopus
function for the advanced search «AFFILCOUNTRY(KAZAKHSTAN)» and filters as the year of
publication (1991-2022), document type (article and review), source type (journal), and language (English)
were applied. The search resulted in 27 subject areas and 33,643 articles. We analyzed the total number of
publications for each subject area and each year from 1991 to 2022. Then the top 5 authors were identified
for each subject area for the period from 1991 till 2022 affiliated with universities in Kazakhstan.

Table 1
Outline of the research approach*
Steps Actions and Results
1. Data Action:
collection a) in Scopus, source journal articles and reviews with author affiliations

as “Kazakhstan”, published during 1991-2022, in English;

b) in Scopus, source the top 5 authors in journal articles and reviews for
each subject area from 1991 till 2022;

c) In stat.gov.kz collected data about qualifications of researchers and
GDP during 1991 -2022;

Results:

a) 33,643 records in 27 subject areas;

b) the top 5 authors with h-index, number of publications and citation in
each 27 subject area;

¢) qualifications of researchers, costs for R&D and GDP during 1991-
2022;

2. Descriptive | Action:
analysis a) Analyze distribution by the number of articles for each year separately

from 1991 till 2022, in Scopus, source journal articles and reviews with
author affiliations as “Kazakhstan”, published in 1991 (then 1992 till
2022), in English and select each subject area separately.

b) Analyze distribution by the top 5 authors indicating h-index, number
of publications and

citation for each subject area from 1991 till 2022, in Scopus, source
journal articles and reviews with author affiliations as “Kazakhstan”,
published during 1991-2022, in English.

c) Interpret the qualifications of researchers, analyze the relationship of
costs for R&D, GDP and the number of publications from 1991 till 2022

Results:

a) The distribution of the articles by each subject area for each year from
1991 till 2022

b) The distribution of the top 5 authors with h- index, number of
publications and citation for each subject area for each year

¢) Researchers’ qualifications, costs for R&D, GDP, GDP share during
1991-2022;

* Compiled by the authors based on the data
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In Step 2, we conducted a descriptive analysis in order to identify the publication activity of Kazakhstan
in different subject areas. Articles were analyzed by the number of publications for every 27 subject area from
1991 to 2022 and was identified the top authors of each subject area. The top authors were selected by the
criteria of working only at the universities. Descriptive analysis was used to describe the basic characteristics
of the collected data and summarize the information about the publication activity of Kazakhstan.

To analyze the publication activity of Kazakhstan, the total number of publications and number of
publications in various scientific areas of Kazakhstan from 1991 to 2022 were identified (figure 1). A study
of the dynamics of Kazakhstan publications in Scopus database over more than twenty-year period compared
shows an annual increase in their number. In the first 10 years, an average increase of 1.5 times. In subsequent
years, there has been an increase in the pace of research activity. The total number was 26 publications in
1991 and this indicator reached 4944 publications published in 2022, increased more than 190 times,
compared to 1991. Data for the number of publications also was presented in terms of subject areas.

An important characteristic of globalization processes in science is the distribution of publications by
language. Publishing articles in English language, allows researchers reach wider research community that
contributes to the use of research results and it will help to develop the their recognition. We analyzed the
publications of Kazakhstan researchers in English language from 1991 till 2022 to identify the publication
activity and their productivity in science. Figure 1 demonstrates overall dynamics of publication activity in
Kazakhstan in 1991-2022.

The dynamics of publication activity of Kazakhstan in 1991-2022
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Figure 1. The dynamics of publication activity of Kazakhstan in 1991-2022*
* Compiled by the authors based on the basis of data from Scopus database

The number of publications, units

The quality and productivity of scientific research is determined not only by the number of
publications, content and methods of conducting and implementing research results, but also by the
qualifications of a scientist. The qualification metrics among researchers as Doctor of Science, Doctor by
profile, PhD and Candidates of Science were identified to analyze the professional characteristics of the
scientists and were presented in Figure 2 below. According to the figure 2 the positive dynamics in the
number of highly qualified staff was noted only among PhD doctors from 2010 to 2022 compared to other
qualification, the number was increased from 59 till 2462. While dynamics of Doctor by profile
qualification was decreased from 1486 in 2011 to 96 in 2022. Since Kazakhstan joined the Bologna process,
the higher education system shifted towards Master’s of Science and Ph.D. degrees. As shown in the figure,
the proportion of candidates of science for the entire period of the study is about more than 40% from the
total number of personnel qualification. A significant contribution to the development of science in
Kazakhstan is made by scientific qualified personnel, the increase of qualified researchers is essential for
the science productivity of Kazakhstan.
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Figure 2. The distribution of personnel by qualification*

* Compiled by the authors based on the basis of of statistical data, Source: stat.gov.kz

The publication array of Kazakhstan is affiliated with universities and research institutes. More than
90% of scientific papers or publications published by university researchers, only the authors from
universities were included in the analysis. In this way the top authors in 26 subject areas and their affiliations
were identified from 1991 to 2022. Out of 27 subject areas Multidisciplinary subject area was excluded
from research as it includes authors from all areas, so 26 subject areas were analyzed by top authors.

The list of top authors in 26 subject areas with affiliation to Kazakhstan university are given in Table

2 below:
Table 2
The list of top authors with affiliation to Kazakhstan university*
Physics and Astronomy
1 2 3 4 5 6 7
1 | Top authors | Ramazanov T.S. | Zhautykov B.O. | Zhusupbekov A. Hashmi M.S. Ibrayev N.Kh
Al Farabi Kazakh L.N. Gumilyov
2 | Affilations National Satbayev University Eurasian Nat?onal Naz.arba}./ev Buketoy Karg gandy
University University University University
3 | Publications 159 144 133
4| h-index 28 42 9 22 12
5| Citation 3,031 7,157 318 1,538 626
Chemistry
1 | Top authors Bakenov, 7. Nurkenov, O. A. | Mustafin, E. S. Mun, G.A. Abilov, Zh A
. Nazarbayev Karaganda Buketov AlF arabi Al Farabi
2 | Affilations . . . S Karagandy Kazakh National | Kazakh National
University ndustrial University . . . . . .
University University University
3 | Publications 86 63 62 55 51
4| h-index 38 7 3 27 10
5| Citation 5,66 306 76 2,262 478
Materials Science
1 | Top authors Bakenov Z. Mun G.A. Nurkeeva Z.S. Shlimas D.I.  |Kudaibergenov S.E.
. Nazarbayev Al Farabi Al Faral?i Kazakh | L.N. Gurpilyov ' .
2 | Affilations University Kazakh National National Eurasian Satbayev University
University University National University
3 | Publications 97 77 60 51 49
4| h-index 38 27 24 16 24
5| Citation 5,66 2,262 1,743 934 2,492
Engineering
1 | Top authors | Issakhov A.A. Tosi D. Memon S.A. Bakenov Z. N/A
2 | Affilations Ka%iléhh;l]?;?m I\[I?Z.arba}./ev Naz.arba}./ev Naz.arba}./ev
University niversity University University
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1 2 3 4 5 6 7
3 | Publications 91 59 46 45
4| h-index 34 28 41 38
5| Citation 4,175 3,133 5,024 5,66
Chemical Engineering
1 | Top authors Bakenov Z. Issakhov A.A. Baikenov M.I. Sasykova L.R. Kairbekov Z.
. Nazarbayev Kazakh-Br1t1sh Buketov Al Farabl Al Farabi Kazakh
2 | Affilations . . Technical Karagandy Kazakh National . . .
University . . . . . . National University
University University University
3 | Publications 77 35 33 28 28
4| h-index 38 34 5 15 5
5] Citation 5,66 4,175 109 629 79
Pharmacology, Toxicology and Pharmaceutics
1 | Top authors | Sasykova L.R. Datkhaev U.M. Abilov Zh.A. Kovaleva A.Y. Sakipova Z.B.
Al Farabi Kazakh Kazakh Al Farabi Kazakh M. Auezov .
. . . . South Kazakh National
2 | Affilations National National National . . .
. . . . . . . Kazakhstan Medical University
University ~ [Medical University] ~ University . .
University
3 | Publications 17 14 12 12 11
4| h-index 15 8 10 3 9
5] Citation 629 174 478 29 265
Mathematics
1 | Top authors Suragan D. Issakhov A.A. Oinarov R. Kulpeshov B.S. | Yeshkeyev A.R.
Nazarbavey Kazakh-British | L.N. Gumilyov | Kazakh-British Buketov Karasand
2 | Affilations arbay Technical Eurasian National Technical  haragandy
University . . . . . . University
University University University
3 | Publications 85 44 39 36 27
4| h-index 17 34 9 8 7
5| Citation 954 4,175 276 218 139
Biochemistry, Genetics and Molecular Biology
1 | Top authors Tosi D. Igissinov N. Abilov Zh.A. Zhumadilov Zh. | Ramankulov Y.
. Nazarbayev Astana Medical Al Faral?l Kazakh Nazarbayev Nazarbayev
2 | Affilations . . . . National . . . .
University University . . University University
University
3 | Publications 27 25 24 22 21
4| h-index 28 11 10 23 26
5| Citation 3,133 382 478 1,822 2,194
Agricultural and Biological Sciences
1 | Top authors | Atazhanova G.A. | Turdybekov K.M. |[Konuspayeva G.S.| Morgounov A. Burasheva G.Sh
. Saken Seifullin
. Karagg nda Buketov Karagandy Al Fara‘t?1 Kazakh Kazakh Al Farabi Kazakh
2 | Affilations Medical . National . . S
. . University . . Agrotechnical | National University
University University . .
University
3 | Publications 36 34 33 28 23
4| h-index 9 8 16 27 7
5] Citation 271 354 1,063 2,855 163
Immunology and Microbiology
1 | Top authors | Sansyzbai Abylai Tabynov K. Ramankulov E. | Konuspayeva G.S. | Kushugulova A.K.
Kazakh National | Kazakh National Nazarba Al Farabi Kazakh Nazarba
2 | Affilations |Agrarian Research|Agrarian Research arbayev National arbayev
. . . . University . . University
University University University
3 | Publications 20 19 16 11 11
4| h-index 12 11 26 16 10
5| Citation 384 292 2,194 1,063 1,037
Earth and Planetary Sciences
1 | Top authors | Pourafshary P. Nurmu]l;h Enbetova Sherov K. Sikhimbayev M. Madani N.

244




BECTHHUK Ka3axckoro yHuBepcuTeTa JKOHOMUKH, (PMHAHCOB U Me:KIyHAPOIHOH Toprosu, 2023 — Ne3 (52)

1 2 3 4 5 6 7
Saken Seifullin Karaganda
. Nazarbayev Narxoz Kazakh araga Nazarbayev
2 | Affilations . . . . . University of . .
University University Agrotechnical University
. . Kazpotrebsoyuz
University
3 | Publications 24 19 19 19 18
4| h-index 26 5 8 7 14
5| Citation 2,282 86 203 125 520
Computer Science
1 | Top authors Razaque A. Issakhov A.A. Jamwal P K. Maham B. Do T.D.
International .
. Information Kazakh-Brltlsh Nazarbayev Nazarbayev Nazarbayev
2 | Affilations Technical . . . . . .
Technology . . University University University
. . University
University
3 | Publications 27 24 21 20 19
4| h-index 18 34 20 24 20
5| Citation 1,27 4,175 1,599 2,388 2,279
Medicine
1 | Top authors Gaipov A.E. Davletov K. Zhumadilov Zh Terzic M.M. Poddighe D.
. Nazarbayev Kazakh Natlonal Nazarbayev Nazqrbayev University Medical
2 | Affilations . 4 Medical . . University School
University . . University .. Center
University of Medicine,
3 | Publications 58 46 43 41 39
4| h-index 22 44 23 16 24
5] Citation 2,595 45,447 1,822 978 1,567
Social Sciences
1 | Top authors | Buribayev Y.A. Khamzina Kuzhabekova A. Balta N. Karaca F.
Zhanna A.
Abai Kazakh Abai Kazakh Sulevman Demirel
. National National Nazarbayev wieym erire Nazarbayev
2 | Affilations . . . University, .
Pedagogical Pedagogical University University
. . . . Kaskelen
University University
3 | Publications 33 31 28 27 19
4| h-index 16 16 12 7 23
5| Citation 389 394 386 260 2,181
Environmental Science
1 | Top authors | Issakhov A.A. Karaca F. Lee W. Torkmahallt?h M. Guney M.
Amouei
. Kazakh—Brltlsh Nazarbayev Nazarbayev Nazarbayev Nazarbayev
2 | Affilations Technical . . . . . . . g
. . University University University University
University
3 | Publications 44 32 28 21 19
4| h-index 34 23 37 21 18
5| Citation 4,175 2,181 4,282 1,082 1,136
Energy
1 | Top authors | Issakhov A.A. Pourafshary P. Baikenov M.I. Bakenov Z.B. Messerle V.E.
Kazakh-British Buketov .
2 | Affilations Technical I\[I?z.arbayev Karagandy Nazarbayev Al Farabi Kazakh
. . niversity . . University National University
University University
3 | Publications 44 35 34 33 28
4| h-index 34 26 5 38 16
5] Citation 4,175 2,282 109 5,66 894
Business, Management and Accounting
1 | Top authors | Mahmood M. Omarova A.T. Davis P.J. Buribayev Y.A. Aimurzina B.T.
Info Buketov Kazakh-British Atl)\?;tlfa;z;kh Astana
2 | Affilations KIMEP Karagandy Technical one International
L Lo N Pedagogical o
University University University . . University
University
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1 2 3 4 5 6 7
3 | Publications 24 16 15 14 14
4| h-index 19 5 6 16 5
5| Citation 1,035 73 136 389 60
Economics, Econometrics and Finance
1 | Top authors Balli F. Turekulova D.M. | Buribayev Y.A. Omarova A.T. Khamzina Z.A.
Abai Kazakh . .
. Al Farabi Kazakh . . . National Buketov Karagandy%al Kazakh Nanona
2 | Affilations . . .. | Esil University . . ) Pedagogical
National University Pedagogical University . .
. . University
University
3 | Publications 24 20 18 16 15
4| h-index 23 3 16 5 16
5| Citation 1,755 30 389 73 394
Psychology
1 | Top authors Samekin A. Herndndez- Rima D. Kustubayeva A.M.|Almukhambetova A.
Torrano D.
Narikbayev Nazarbayev Al Farabi Kazakh | Al Farabi Kazakh Nazarbayev
2 | Affilations KAZGUU University National National University
University University University
3 | Publications 17 11 9 5 4
4| h-index 15 14 3 7 7
5| Citation 622 688 45 232 174
Veterinary
1 | Top authors | Tabynov K.K. Sansyzbay A.R. |Konuspayeva G.S. Kiyan V. Abdrakhmanov S.K.
Kazakh Ngtlonal Kazakh Ngtlonal Al Farabi Kazakh Saken Seifullin
> | Affilations Agrarian Agrarian National Naz.arbayev Kazakh'
Research Research University University Agrotechnical
University University University
3 | Publications 13 10 9 7 5
4| h-index 11 12 16 5 6
5| Citation 292 384 1,063 79 98
Nursing
1 | Top authors Cruz J.P. Almazan J.U. Nurgozhin T.S. Colet Paolo C. Zhumadilov Zh
' Nazarbayev Nazgrbayev Kazakh National Nazqrbayev Nazarbayev
2 | Affilations University University School Medical University School University
of Medicine University of Medicine
3 | Publications 22 10 6 6 5
4| h-index 22 14 13 13 23
5| Citation 1,302 513 580 563 1,822
Health Professions
1 | Top authors (Balashkevich N.A.| Sabyrbek Zh. Fakhradiyev 1. Jamwal P K. Kazymbet P.
. Semey Medical Al Farabl Kazakh Ipfo Kazakh Nazarbayev Astana Medical
2 | Affilations ; . National National Medical . . . .
University . . . . University University
University University
3 | Publications 5 4 3 3 3
4| h-index 2 2 10 20 5
5| Citation 12 13 618 1,606 72
Neuroscience
1 | Top authors Blank D.A. Tokay T. Ramankulov Y. | Zhumadilov Zh Sandygulova A.
. Al Farabl Kazakh Nazarbayev Nazarbayev Nazarbayev Nazarbayev
2 | Affilations National . . . g . 4 . 4
. . University University University University
University
3 | Publications 6 5 4 4 4
4| h-index 61 14 26 23 13
5| Citation 14,798 760 2,194 1,822 430
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1] 2 | 3 | 4 | 5 | 6 | 7
Decision Sciences
Gussenov
1 | Top authors Post T. Barkhudar Kuralbayev A. Kassen Maxat Mynbayev K.T.
Nazarbayev Zhetysu State Khoja Akh.met .
. g . . Yassawi Kazakh-British
. University University named . Nazarbayev .
2 | Affilations International . . Technical
Graduate School after . University . .
. Kazakh-Turkish University
of Business I. Zhansugurov . .
University
3 | Publications 5 5 5 4 4
4 h-index 24 4 3 10 5
5 Citation 1,848 22 35 522 65
Dentistry
1 | Top authors | Issakhov A.A. Temurov F.T. | Akimbekov N.S. | Altynbekov K. |Zhartybaev Rahmed
Khoja Akhmet
Kazakh-British Yassawi Al Farabi Kazakh | Kazakh National .
. . . . . Kazakh National
2 | Affilations Technical International National Medical Medical Universit
University Kazakh-Turkish University University Y
University
3 | Publications 4 2 1 1 1
4 h-index 34 0 9 2 2
5 Citation 4,175 0 213 63 51
Arts and Humanities
1 | Top authors Magl;:;&geva Nurysheva G.G. [Naimanbayev B.R.| Orazakynkyzy F. Manan S.A.
Buketov Al Farabi Kazakh | South Kazakhstan | Al Farabi Kazakh Nazarbavev
2 | Affilations Karagandy National State Pedagogical National Univers}i/t
University University University University Y
3 | Publications 17 10 10 9 8
4 h-index 4 1 2 4 10
5 Citation 39 5 22 34 359

* Compiled by the authors based on the basis of data from Scopus database, Source: scopus.com

The table 2 shows that the absolute leader among higher educational institutions by the number of top
authors is Nazarbayev University in Environmental Science, Nursing and Neuroscience subject areas. The
4 out of 5 top authors are related to Nazarbayev University in these subject areas. This university is also
leading by the other indicators such as h-index and citation rate. Engineering, Biochemistry, Genetics and
Molecular Biology, Computer Science and Medicine has 3 top authors from Nazarbayev University. The
next subject areas are Immunology and Microbiology, Earth and Planetary Sciences, Social Sciences,
Energy, Psychology and Decision Sciences where Nazarbayev University have 2 top authors and indicators.
Chemistry, Materials Science, Chemical Engineering, Mathematics, Veterinary, Health Professions and
Arts and Humanities are less popular for authors from Nazarbayev University and only 1 top author is
affiliated to this university. Despite the fact, that other subject areas do not have authors from Nazarbayev
University, it still remains the most productive research university in 21 subject areas.

The next well-known university among all subject areas followed by Nazarbayev University is Al
Farabi Kazakh National University. As can be seen from the table, the top 2 authors are related to
Chemistry, Materials Science, Chemical Engineering, Pharmacology, Toxicology and Pharmaceutics,
Agricultural and Biological Sciences, Psychology, and Arts and Humanities subject areas. Less papers (1
out of 5) are published by Al Farabi Kazakh National University authors in Biochemistry, Genetics and
Molecular Biology, Immunology and Microbiology, Energy, Economics, Econometrics and Finance,
Veterinary, Health Professions, Neuroscience and Dentistry research areas. In contrast to this, Engineering,
Mathematics, Earth and Planetary Sciences, Computer Science, Medicine, Social Sciences, Environmental
Science, Business, Management and Accounting, Nursing and Decision Sciences subject areas have no top
researchers from Al Farabi Kazakh National University.

According to the table 2, Kazakh-British Technical University has a strong research. This university
has 9 top authors in all subject areas and 2 of them are related to Mathematics field. However, other subject
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areas as Engineering, Chemical Engineering, Computer Science, Environmental Science, Energy, Business,
Management and Accounting, Decision Sciences and Dentistry has only 1 top author.

Buketov Karagandy University is also one of the leading universities for research doing. It has 1 top
researcher in these subject areas: Physics and Astronomy, Chemistry, Chemical Engineering, Mathematics,
Agricultural and Biological Sciences, Energy, Business, Management and Accounting and Economics,
Econometrics and Finance.

It can be seen from table 2 that the authors with high h-index indicator are Nazarbayev University (97),
Al Farabi Kazakh National University (61), Kazakh National Medical University (44) and Kazakh-British
Technical University (34) in Materials Science, Neuroscience, Medicine and Environmental Science
subject areas respectively. Then the top 3 universities or subject areas with highest citation rate also was
identified. The first one is Satbayev University with 7,157 citation rate in Physics and Astronomy field, the
second one is Nazarbayev University with 4,282 documents citation in Environmental Science and the third
popular one is Kazakh-British Technical University with 4,175 citation rate in Dentistry area.

The gross domestic product (GDP) of a country can influence various aspects of education, science,
including publication activity of the university. The relationship between GDP and university publishing
activity depends on many factors. Gross domestic product may reflect the health of a country's economy.
People can use GDP in order to identify whether an economy is growing or falling down. Higher GDP can
help affect the process of increasing the research funding. Universities with higher budgets can invest more
in research and development, which can increase publishing activity. A high level of GDP may allow
universities to invest in modern equipment and infrastructure needed for scientific research. This may
encourage researchers to become more active in publications. According to Amirbekova et al. (2022) the
relationship between the GDP and the publication activity was positive, this article describes that the GDP
spending can explain the significant performance variance in publication numbers. Higher GDP can create
a more favorable economic environment, which can attract researchers and faculty to universities and can
help increase publishing productivity. Moreover, Amirbekova et al. (2022) defines that increased funding,
training for researchers, and partnership with foreign researchers will give more opportunities to local
researchers to publish high quality research papers. A strong economy can make it easier for universities to
participate in international research projects and partnerships. This can facilitate the exchange of knowledge
and experience, which can influence the motivation of researchers at universities to publish. There are also
other factors, such as the quality of education, scientific infrastructure, scientific leadership and research
support policies, that can strongly influence the publishing activity in universities.

According to the Strategic Development Plan of the Republic of Kazakhstan until 2025 the strategic
goal is to achieve high-quality and sustainable economic growth leading to improving the standard of living
of people on the basis of increasing competitiveness business and human capital, technological
modernization and improvement of the institutional environment, which compliance with the UN
Sustainable Development Goals. The table 3 below illustrates the relationship between costs for R&D and
GDP on number of publications between the 2000 and 2021 at 20-year interval:

Table 3
The relationship between costs for R&D and GDP and Number of Publications*

Years | Costs for R&D GDP GDP Expenditure on Number of

in billion tenge | in billion tenge | Share | Education Spending | Publications

(% of GDP)
1 2 3 4 5 6

2000 4,7 2599,9 0,18% 197
2001 7,2 3250,6 0,22% 198
2002 9,6 3776,3 0,25% 14.76% 221
2003 11,6 4612,0 0,25% 10.61% 244
2004 14,6 5870,1 0,25% 10.61% 221
2005 21,5 7590,0 0,28% 10.29% 239
2006 24,8 10 213,7 0,24% 13.27% 250
2007 26,8 12 849,8 0,21% 11.94% 292
2008 34,8 16 052,6 0,22% 13.65% 272
2009 39,0 17 007,6 0,23% 13.04% 347
2010 33,5 21 815,5 0,15% 16.93% 341
2011 43,4 28 243,1 0,15% 18.10% 368
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1 2 3 4 5 6
2012 51,3 31015,2 0,17% 19.25% 594
2013 61,7 35999,0 0,17% 17.96% 1370
2014 66,3 39 675,6 0,17% 17.32% 1755
2015 69,3 40 884,1 0,17% 12.19% 1670
2016 66,6 46 971,1 0,14% 13.84% 2389
2017 68,9 54 378,9 0,13% 11.42% 2403
2018 72,2 61 819,5 0,12% 13.88% 2783
2019 82,3 69 532,6 0,12% 14.11% 3336
2020 89,0 70 649,0 0,13% 18.60% 3863
2021 109,3 83 951,6 0,13% 20.34% 4332

* Compiled by the author on the basis of data from Scopus database, Stat.gov and data source from World Bank

The Sustainable Development Goals (SDGs) are a call of sorts to action from all countries. Goal 9
calls on governments to create sustainable infrastructure to promote industrialization and innovation
through increasing spending on R&D and increasing the number of researchers. The table 3 presents data
showing that in 2021 there was an increase in R&D spending carried out in Republic of Kazakhstan, from
89.0 to 109.3 billion tenge. However, the increase in costs by more than 20 billion tenge did not affect the
science intensity of GDP, which in 2021 remained at the level of 0.13%. So despite the increase in R&D
spending, the science intensity of GDP has not changed, remaining at the level of 0.13%. Whereas the
number of publications in that period increased rapidly from 197 in 2000 to 4332 in 2021 which is 22 times
more. It means that the increase in costs for R&D positively affects the number of articles. The next
economic indicator, which affects the publication activity is the expenditure on education. According to
table 3, the education spending is increasing stable in last 5 years, reaching 20.34% in 2021 a 8,92%
increase from 2017. In this period the publication productivity is also increased 1.8 times in 2021 compared
to 2017. So it can be explained by that if costs for R&D and expenditure on education system rises each
year the number of articles increases each year. It will help to improve the research productivity of
universities and authors, which affects positively in developing the economy of our country.

Higher education institutions are the subjects of the economic system of the country and consumers of
resources of the country. The above mentioned universities are play important role in producing educational
and science services.

The funding is one of the key indicators that affect the state of the system of providing educational
services. Availability of funding universities and education system in whole makes it possible to ensure
high quality labor, conditions for teachers and researchers, information and other types of resources that
meet international standards. This convenience will motivate researchers to publish actively and attract new
researchers in education system. The main task of the state in the field of science is to increase educational
institutions funding as mentioned in Strategic Development Plan of the Republic of Kazakhstan until 2025.
According to statistical data the funding of science is increased 3 times in last four years. In 2020 it was
50.1 billion tenge, in 2021 it was 71,6 billion tenge, in 2022 it was 70,2 billion tenge and in 2023 it reached
158,5 billion tenge. If it continues at this rate each year, we will increase the share of science funding in the
gross domestic product. UNESCO guidelines defined that the financing of higher education of the country
should be at least 6-7% of GDP. So increase in funding the educational and science sector will positively
affect the publication activity of university scientists. It may increase the publication activity in top-rated
international journals and the development of international scientific cooperation which is also has great
impact on economic growth of the country.

Conclusion. The results demonstrate the growth of publications over years which is positively related
to the reforms that were strategically changing scientific landscape in the country. The major outcomes of
the research indicate that number of publications had increased 190 times in 2022 in comparison to 1991.
This has a positive relationship to the GDP spendings on research. The results showed that if the economic
factors as costs for R&D, expenditure on the education system and the funding of the universities goes up
steady every year, the publication activity of researchers will also increase steadily. Moreover, the
increasing role of universities as a contributor to the science is demonstrated by the output of universities
in the total number of publications that are affiliated with universities.

Since publication activity is one of the main indicator of the effectiveness of scientific work, a top
authors’ in subject areas identify leading positions of universities. In terms of top authors in the Scopus
database Nazarbayev University has a position of a leading research university in Kazakhstan. It has a strong
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research direction in 21 out of 26 subject areas. The data shows that 45 top researchers are from the
Nazarbayev university. Al-Farabi Kazakh National University becomes a second top university with 24 top
researchers affiliated with the university. It is one of the oldest and largest universities in Kazakhstan which
has a strong research focus in different research areas. The next university with the strong research is Kazakh-
British Technical University (KBTU) that has 11 top authors from all subject areas. Buketov Karagandy
University is also one of highly publishing universities in Kazakhstan and has 9 top researchers. Kazakh
National Medical University has 7 top researchers, followed by Abai Kazakh National Pedagogical University
and Kazakh National Agrarian Research University which have 5 top researchers. The analysis demonstrate
positive trends in Kazakhstan science both from government spendings on research, qualified staff and
research output of university. However, the further research is needed to evaluate the specific factors that had
contributed to the certain environmental conditions that boost research output in universities.

The article was prepared as part of a scientific study on the topic «Managing scientific activities in
Kazakhstan in the face of modern challenges: publication activity, bibliometric indicators,
commercialization of the results of scientific activity» (under a grant from the Science Committee of the
Ministry of Science and Higher Education of the Republic of Kazakhstan, IRN AP19678073).
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Amupb6exoBa /I.K., Kycaiibin M.JK., Fagy I'., Hapo6aes T.C.

YHUBEPCUTET FbLJIBIMbI /KOHE 9 KOHOMMUKAJIBIK OCY:
1991-2022 )KBIJIJAPJA SCOUS AEPEKTEP BA3BIHIA
KA3AKCTAH YHUBEPCUTETTEPIHIH F'blJIBIM BACBIJIBIMJIAPBIHA HIOJIY

AHaaTna

byn makanmama Kaszakcranmarbl KOFapbhl OKY OpPBIHIAPBIHBIH FHUIBIMUA Oacria KbI3METi >koHe oHBIH 1991-2022
KBIIIAPIAFbl eIIIH SKOHOMUKAIBIK OCYIHIETI peji CUMaTTalFaH. MakalaHblH TaKbIPBIObI FHUTBIMIIBI MEMIICKETTIK
Kap KbUTAaHIBIPYIBIH ©3EKTIIriH KoHe SKOHOMHUKAHBIH TYPAKThI TaMybIHA KOJI JKETKI3yIeTi YHUBEPCUTETTEPIIH POJIiH
aHpIKTalbl. Byt 3eprreyne aBTopmap Kasakcranmarsl )KOFapbl OKY OPBIHAAPBIHBIH 0achUTBIM KBI3METIH Tajnay YIIiH
CHUTIATTAMAJIBIK CTATUCTHKA OMICIH MaimanaHabl. by ofic eki ke3eHHEH Typajpl: MOJIMETTEpAl KHHAY Ke3eHi KoHe
3epTTEY OICTEMECIH erKeH-Ter eI CUIIaTTAUTBIH Talay Ke3eHi. 3epTTey KOPCETKEHICH, FRUTBIMU eHOeKTepIiH 90%-
IaH actambl KazakcTaHIarsl )KOFAphl OKY OPBIHAAPBIHBIH FEUIBIMU KBI3METKEPIICPIMEH jKkapusuiaHapl. KasakcTtaHaarel
MKOFapbl OKY OpBIHIAPBIHBIH JKapHsulay KbI3SMETiIHIH O€JICEHAUIINH Tajjay YIIiH Scopus *oHE PECMH CTATHCTHUKAJIBIK
nepekrep OasachiHaH nepexrep skuHaabl. Oran 1991-2022 xpuinapsl sxkapusinanran Kazakcranra THICTI Makanianap
CaHBbl, J)KOFapbl MHJEKCI 0ap Y3IiK 5 aBTop jkoHe opOip 26 TakbIpbIn OOMbIHIIA IdHeKce3nep Kipeni, coHpaai-ak,
1991-2022 xbuinapaars 3eprreyiiiepaiy oimikriniri, F3TKIK mwsreiamapst, XKIO xone XKIO-HiH yneci TangaHpl.

3epTTey HOTIKeNepi OONBIHINA THICTI KOPHITHIHABLIAP JKacaIbl. 3epTTEYIiH HeTi3ri HoTmxkenepi 1991 xpuiMen
canpicTeiprana 2022 xbutel 6acsutbIMAap canbl 190 ece eckeHin kepceteni. by XKIO-HiH 3epTTeynepre xkxyMcainFaH
IIBIFBIHAPBIMEH OH OaiIaHbICHI 0ap eKeHIH KopCceTe .

Amupb6exoBa /I.K., Kycaiibin M.JK., Fagy I'., Hap6aes T.C.

YHUBEPCUTETCKASI HAYKA 1 SKOHOMUWYECKHM POCT:
OB30P HAYUYHBIX IYBJIUKAIIMA YHUBEPCUTETOB KA3ZAXCTAHA
B BA3E SCOPUS 3A 1991-2022 IT.

AHHOTaNHUA

B nmamHOW cTaThe ONMMCHIBAETCS HAyYHO-IyOJIMKAIIMOHHAs NEeSTEIhHOCTh BY30B Kasaxcrana m ee poinb B
SKOHOMHYECKOM pocTe cTpaHbl B 1991-2022 rr. Tema cTaTbM pPAacKphIBAET aKTyaJdbHOCTh TOCYIapCTBEHHOTO
(MHAHCHUPOBAHMS HAYKH U POJIb YHUBEPCUTETOB B JOCTIKCHUN CTAOMIFHOTO SKOHOMUYECKOTO pa3BUTHA. B manHOM
HCCIICIOBAaHUH aBTOPHI HCIIOIB30BAIIN METO OTMCATEIFHON CTATHCTUKY U aHAIIN3A ITyOJIMKAIIMOHHON aKTHBHOCTH
By30B Kazaxcrama. DTOT METOJ COCTOMT M3 JIBYX JTaloB: cOOpa NaHHBIX M OIMUCATEIBHOTO aHAJIH3a, KOTOPBII
NOJPOOHO ONMCBHIBAET METOJOJIOTHIO MccienoBaHus. MccnenoBanue nokasano, 4ro 6oinee 90% HayuHbIX paboT
myOJIMKYIOTCSI HCCIIeoBaTeNsIMU yHIBepcuTeTOoB Kaszaxcrana. JlanHble ObUTH cOOpaHbl U3 Scopus U opUIMAIbHOM
CTaTUCTHYECKOW 0a3bl JaHHBIX MU aHalu3a MyOJUKAIMOHHON akTHMBHOCTH By30B Kaszaxcrana. OH BKJIOYACT
KOJIMYEeCTBO craTed, omyOnmkoBaHHbIX B 1991-2022 ronax, addunmmposannsie KazaxcraHom, Tom-5 aBTOpOB C
UHACKCOM XWPIIM W LHUTHPYEMOCTHIO B KaXIOW 26 MPEeIMETHON O0JIaCTH, Takke ObUTH NpPOaHATH3HPOBAHBI
KBanuQuKanus uccuenonarenei, 3atpatsl Ha HUOKP, BBII, nonst BBII 3a 1991-2022 roaer.

[lo pesynpraTaM WCCIIEAOBAHHMS OBUIM CHAETAHBI COOTBETCTBYIOIINE BEIBOABL. (OCHOBHBIE pPe3yJIbTATHI
HCCIIeTOBAaHUS MOKA3bIBAIOT, YTO KOJMYECTBO MyOauKaIuil yBenmnamiock B 190 pa3 B 2022 roxy no cpaBaeHuto ¢ 1991
TOJIOM. DTO UMEET IMOJIOKHUTEIBHYIO CBsI3b ¢ pacxogamu BBII Ha uccnenoBanus.
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