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Introduction

* Global science is witnessing unprecedented
transformations!

* After the establishment of the Internet in the 1990s,
instantaneous collaborations and global networking

gomlosr;g scientists have become possible (Wagner et al.,

* The main competitor in global science at that time was
the Soviet Union (Miao et al., 2022), but its
dissolvement occurred concurrently with the advent of
the Internet.

* Global science is going through yet another tectonic
shift. China has globally built the world’s most
productive science system, surpassing the US since
2018 (Miao et al., 2022).

* The increasing multipolarity in science due to the rise
of China is set to have implications not only for the
science systems immediately surrounding China but
also science systems around the world.




Purpose

e This study investigates the competition between the US
and China by analysing their collaboration patterns with
six major Muslim-majority science systems.

* The more the six selected Muslim-majority science systems
collaborate with the two science giants, namely the US and
China, the more they are influenced by and in interaction
with them.

* The selected Muslim-majority science systems are a fast-
growing group of science systems which differentiate
themselves from other Muslim-majority science systems in
multiple metrics, as identified in a previous paper (Oldac,
2022).

* In alphabetical order, they include Egypt, Iran, Malaysia,
Pakistan, Saudi Arabia and Turkey.

Reference to the previous article:

Oldac, Y. I. (2022). Global science and the Muslim world: Overview of Muslim-majority
country contributions to global science. Scientometrics, 127, 6231-6255.
https://doi.org/10.1007/s11192-022-04517-0



https://doi.org/10.1007/s11192-022-04517-0

Positionality

* My perspective derives from Amartya Sens’ (2002)
idea of trans-positionality in investigating the US,
China and the six selected Muslim-majority science
systems.

e As aresearcher who has lived in both the western
and eastern parts of the world and originally being
from Turkey, | do not take any perspective as given,
and my approach is grounded in critical realism
(Sayer, 2000).

* This paper is developed within the field of higher
education studies that interpret the science in the
selected science systems in global social theory.




Theoretical background:
Multiscalar Science Space S VaL.

* Global science is multi-scalar. Various actors are involved in
science at multiple scales, which include local, national and
global scales, but are not limited to them (Marginson, 2022).

* The largest scale in the science space is global scale.

* As these actors (e.g., scientists, national science systemes,
institutional actors) desire to augment themselves, they
also contribute to global science.

* There is a symbiotic relationship between actors in science
space and global science and the relation is primarily a
positive sum (Bornmann et al., 2018).

* The national scale also plays an important role in the
multiscalar science space and is a relevant scale for this study.

* Scientists almost always have two roles: contributing to the
national science, but at the same time contributing to the
global science, especially if their work is published in outlets
with international readership.




Theoretical background cont’d:
Multipolarity in Global Science

* The symbiotic relationship in place between national and global science may
or may not occur among nation-to-nation scientific relationships.

 the nature of nation-to-nation scientific connectivity is affected by how
national science systems are steered by policymakers and, to a certain
extent, other actors within them, such as individual researchers and
research institutions.

e Science can be a positive-sum phenomenon, but at the same time, it can also
be a zero-sum game, depending on how it is positioned.

* The recent ongoing scientific decoupling between the US and Chinese science
systems can be seen as an example of how once collaboratively positioned

science systems can increasingly turn their collaboration into a competition
(Lee & Haupt, 2020).

* These two national science giants immensely contributed to global
science, whilst their science systems were positioned in a collaborative
spirit.

» Scientific collaborations and the networks built over the years by

scientists do not cease to exist overnight, but the trend is there (Wagner
& Cai, 2022).




Muslim-majority countries

Every one-in-four people on earth (24.7%) is estimated to be
Muslim, totalling up to 1.94 billion (Countrymeters, 2021).

The majority of Muslim population live in the Asia-Pacific
region (62%), followed by the Middle East and North Africa
(20%), Sub-Saharan Africa (16%) and Europe (3%).

Muslim-majority science systems are rapidly increasing both
the quantity and quality of their scientific publications, but
they are understudied (Oldac, 2022). The scholarly literature
would benefit from more data-informed scholarly discussions
on them.

This suggestion is not to necessarily treat them as a separate
group but to better understand their contribution and role in
global multiscalar science.

The use of “Muslim-Majority” term is to acknowledge that
these countries are not inhabited by Muslim people only.
Most of them are diverse, with minorities from different
backgrounds, all are valuable.

Kuala Lumpur, Malaysia



Table 1. International co-authorship index among the selected systems

2020 2020 2020 2020 2020 2020
Selected Egypt /
Muslim- 076 /
majority Malaysia 121 1.89 /
countries 1.86 1.03 4.34 /
S. Arabia 11.96 0.56 2.91 5.80 /
Turkey 1.84 3.03 1.42 3.11 2.06 /

Source: Author, drawing on data from NSB (2021), Table SPBS-39. NSB
retrieves its data from journals and conference proceedings in Science &
Engineering from Scopus

*any value above 1 indicates a higher-than-expected level of scientific
collaboration between two science systems




Agency in national science systems

| take an agential lens to multiscalar science systems
in this paper (Marginson, 2022c).

* Muslim-majority science systems are also agentially
investing in their science systems, which results in
increasing scientific outputs.

* Funding is an important tool through which national
science systems support and steer their scientific

endeavours.
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Figures. Relationship between national expenditure on R&D in higher education and total papers for

five selected science systems



Cont’d: agency in
e R B R R national science systems

2010 2021 compared authored papers authored papers
with 2010 (2010 = 1.00) (2010 = 1.00)

ZRioSE ) * All the selected science systems have

N 462 > more than tripled their scientific
_ e e 197 133 publications since 2010 in their total
e paper publications
6,411 30,440 4.75 7.05 5.49 . . . .
- * Regarding international collaborations,
18,586 59,702 3.21 5.61 2.99 .
m all the selected science systems have
S I ! e more than quadrupled their
el -~ v e o 77 collaboratively published papers,
ES e 1354 11.99 except Turkey (published 3.71 times
more papers since 2010) which was
26,229 59,092 2.25 3.71 2.75 .
already a relatively larger system among

the selected systems.
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* The study builds on more than one bibliometric data source
and included data synthesised from the Web of Science
database and National Science Board data (2021) which
uses Scopus database.
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* These databases are the most frequently used data sources

for analysing scientific publications globally, but no data
source is perfect.

* Discipline-based collaboration analyses rely on the
Organisation for Economic Co-operation and Development
(OECD) categorisation (2007).




Findings - Scientific collaborations are multipolarising!

Research collaborations with USA since 2010 Research collaborations with China since 2010
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Figures. Trend of scientific papers published collaboratively between the six
selected countries and the US (left) China (right) since 2010



Findings - Scientific collaborations are multipolarising!

Table: Nation-to-nation research collaboration pairs, number of publications in 2021 and data on change with reference to 2010

Papers 2021 | 2010=1.00 Country pair Papers 2021 | 2010=1.00

2717 4.04 China-Egypt 2389 32.73

Country pair

US-Egypt
US-Iran
US-Malaysia

3959 5.16 China-Iran 2566 19.59
1366 4.52 China-Malaysia 2246 12.98
2310 6.58 China-Pakistan 7201 34.79
4008 8.40 China-Saudi Arabia 4453 35.91
3641 2.32 China-Turkey 1800 11.25
3000.17 5.17 Average 3442.5 24.54

US-Pakistan
US-Saudi Arabia
US-Turkey
Average

US-all selected China-all selected

18001 N/A
systems

20655 N/A
systems

Source: Author’s own tabulation using Web of Science InCites data. Journal articles are included. Data retrieved on 24 May 2022.
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Figure. Nation-to-nation collaboratively published papers in 2021 with
the selected countries



Findings —

Discipline-based

collaborations

* A 50-50 split occurs in discipline-based collaborations when
viewed at research areas in total numbers.

* More with China: natural sciences, engineering and technology and
agricultural sciences

* More with the US: Medical and Health Sciences, Social Sciences,

Humanities
ENGINEERING MEDICAL AND
NATURAL AGRICULTURAL SOCIAL
AND HEALTH HUMANITIES
SCIENCES SCIENCES SCIENCES
TECHNOLOGY SCIENCES
Us CN Us CN Us CN [ON) CN Us CN Us CN
Egypt 1269 1562 584 1057 1167 328 170 303 105 67 10 2
Iran 1823 1617 1409 1300 1281 255 180 104 324 102 33 11
Malaysia 636 1303 342 933 430 365 78 100 214 326 17 19
Pakistan 1197 4767 532 2734 814 659 102 568 218 858 5 9
Saudi A. 2088 3191 1206 2178 1377 369 93 153 246 193 21 5
Turkey 1690 1213 795 563 1227 279 145 79 525 157 42 1
Total 8703 13653 4868 8765 6296 2255 768 1307 1632 1703 128 47

Table. Discipline-based collaborative paper counts in 2021




* In each collaborative research project, a party or person typically bears

Findings — Who bears the larger responsibilities than others.

la rger responsi bil |ty and * The main logic behind the analyses provided in this section is that first
initiative in the and/or corresponding authors are more likely to have a larger responsibility

llab ti 3 in research (cf. Lee & Haupt, 2020)
COllaporations:

* The data synthesised in the table here indicates several interesting patterns!

B US — 2021 CN - 2021 US - 2010 CN - 2010

Selected % first % corres. % first % corres. % first % corres. % first % corres.
systems author author author author author author author author

Egypt 43.84 29.58 31.57 21.43 51.86 26.3 24.66 10.96
Iran 69.03 63.33 29.53 43.71 69.01 54.3 39.69 28.24
Malaysia 31.17 32.26 29.64 33.73 47.35 47.68 19.65 42.2
Pakistan 46.37 38.29 37.46 35.18 53.56 39.03 32.37 24.64
Saudi A. 36.83 33.65 11.27 21.19 38.16 27.67 16.94 12.9
Turkey 41.24 36.37 11.36 20.82 52.32 40.1 17.5 15

Average 44.75 38.91 25.14 29.34 52.04 39.18 25.14 22.32

Table. Percentage of corresponding and first authorship by the scientists based on the selected science systems in
their collaborations with the US or China



Findings —
Citation recognition

Category
Normalised
Citation Impact

Turkey

Table. CNCI values of all papers published
by the selected science systems

Citation data do not necessarily indicate research quality but are a good
indicator of epistemic recognition (Marginson, 2021).

In this section, category normalised citation indicators (CNCls) are used.

ComBared_ with the national average CNCl values, those of international
collaborations are significantly higher and are all above the world average.

Papers collaboratively published with China-based researchers had consistently
higher citation premiums than papers collaboratively published with the US-
based researchers!

Egypt
2.03
3.06

Turkey gt Iran
—with US
—with China

1.9
, o224 _
Saudi Arabia Malaysia
1.71
Pakistan

Figure. Category Normalised Citation Impact values of the collaborations between the
six selected countries with the United States and China (2010-2021)
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Conclusions and discussion

The analysis for all measures demonstrates a clear pattern of moving
away from having a single pole in global science. The Chinese science
system is moving up fast and gaining increasingly more space from the US
science system.

* All the analyses consistently demonstrated that the US is losing out its
scientific influence with major Muslim-majority countries to China, as
global science multi-polarises.

* Agency in science space has a potent explanatory power.
 However, the future remains uncertain for a number of reasons:

1. Firstly, the US is losing its scientific influence on the selected Muslim-
majority science systems, but this may not only be due to the meteoric
rise of Chinese science. The US has also, to some extent, quit its
international connections due to anti-globalisation trends and
domestic-focused agenda in foreign relations in recent years.

2. Secondly, China has closed itself to the world due to COVID for over two
years, and is only recently opening up, whereas the US science and most
western systems are already back to their normal routines. Scientific
collaboration networks establish after initial personal contact to build
trust, China’s closing down of its borders can potentially put a blow to
China’s research connectivity with the world in the mid- to long-run.
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