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Abdul Ghaffar Shar, a student from Pakistan on ascholars

hip at Northwest Agriculture and Forestry University, discusses irrigation with Li Haiping.

Silk Road becomes the oneless
travelled as talentislured home

Barriers to cooperation could create amore competitive, less
collegiate landscape. By Catherine Armitage and Chris Woolston

hinese science is facing change. Ten-
sions with the United States along
with the COVID-19 pandemic look set
toaccelerateadrive towardsresearch
self-sufficiency and talent repatriation.

Since 2014, China has enjoyed a net inflow of
scientific talent, reversing the trend of the pre-
vious four decades, which saw more research-
ers leaving than arriving, an analysis of half a
millionscholars atthe100 leadinginstitutions
inthe Nature Index reveals.

Research carried out for Nature Index by
League of Scholars, an academic data and
recruitment firm in Sydney, Australia, also
finds that more than 10% of academics at

S§2 | Nature | Vol 593 | 27 May 2021

Chinese universities, as of March 2021, arrived
fromabroadinthe previousthreeyears, apro-
portion close to triple the global average of
3.7%.Many of these globetrotting scholarsare
returning Chinese citizens.

Theincrease in students and researchers
returningto Chinafrom the West accelerated
greatly in 2020, says Marijk van der Wende,
professor of higher education at Utrecht
University in the Netherlands. “Many mem-
bers of this diasporaare returning, often with
advanced degrees and research experience,”
says van der Wende, who co-edited abook on
China’s higher-education globalization strat-
egy (China and Europe on the New Silk Road:
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Connecting Universities Across Eurasia Oxford
Univ. Press; 2020).

Van der Wende expects that this will allow
China to capitalize on sustained and system-
atic investments in higher education and
research, “even more so because it seems to
be comingout of the economic consequences
of the pandemic much faster than Europe”.

China’s pool of 1.12 million full-time equiv-
alent researchers is nearly as big as the Euro-
pean Union’s post-Brexit (1.13 million), and
exceeds that of the United States (1.10 mil-
lion), according to Organisation for Economic
Co-operation and Development figures for
2020. In Elsevier’s Scopus database, China
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surpassed the United States inresearch output
in2016. Across several fields, including nano-
technology, biotechnology and chemistry, it
has more than 20% of the institutions in the
top 50 for Academic Ranking of World Univer-
sities academic subjects. “China has moved,
very fast, to a very strong technological and
scientific power,” says van der Wende.

In the Nature Index, China has the highest
Share for chemistry, and is second only to
the United States in the physical sciences,
life sciences, and Earth and environmen-
tal sciences. Its annual average increase in
adjusted Share of 13.1% was the greatest of all
leading scientific nations from 2016 to 2019,
butslowed substantially in 2020 to 1.1%. Zero
growthinits collaborative publications with
the United States in 2020 and a government
pushfavouring publicationin Chinesejournals
may be contributing factors.

Returning scientists boost the country’s
research output. On average, their rate of
overall publications nearly doubled upon
their return, according to a 2020 study
(Z.Zhao et al.J. Informetr.14,101037; 2020).
“The competition in Chinese universities
makes returnees work very hard to publish
papers because they have to survive,” says
co-authorJiangLi, ascientometrician at Nan-
jing University, China.

Thestudy also found that returning Chinese
researchers publish in top journals (defined
as Nature, Science, Cell and Proceedings of the
National Academy of Sciences) about half as
often as those who remain overseas. Li attrib-
utes thisin part to pressure from China’s out-
put-driven system, as researchers focused
on quantity of output may not have the time
or resources to conduct the type of detailed,
lengthy experiments that could lead to a
breakthrough publication.

Chinais makingaconcerted effort toattract
scientific talent. Although the typical univer-
sity professor earns less than US$50,000 a
year, Chinese universities offer incentives
such as housing allowances and childcare
assistance, which make the positions highly
sought-after, says Li.

But returned scientists’ valuable role in
building international collaborations faces
problems. Scientistsin the United States, Aus-
tralia and Europe are currently shying away
from forming partnerships with their Chinese
peers for fear of becoming entangled in geo-
political tensionsand, in the United States and
Australia, because of onerous new regulations
onthedisclosure of foreign research ties.

Catherine Armitage is chief editor of Nature
Index. Chris Woolston is a freelance journalist
in Billings, Montana.
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Collaborative relationships freeze
as political tensions continue

The US-China collaborative relationship
grew by more than 10% each year on average
from 2015 to 2019, and is China’s strongest
by far in the Nature Index. But in 2020, the
relationship showed zero growth.

“It's a very difficult time for global
cooperation and collaboration,” Nian Cai
Liu, director of the Center for World-Class
Universities at Shanghai Jiao Tong University,
said in November at the online launch of
the book China and Europe on the New Silk
Road, which he co-edited. “Geopolitical
tensions will have a long-term and medium-
term impact.”

China’s Belt and Road Initiative (BRI), a
transnational infrastructure development
strategy, has had no evident effects on
China’s scientific research output so far. The
BRI Science, Technology and Innovation
Cooperation Action Plan, announced by
President Xi Jinping in 2017, pushed for
more cooperation with member countries
in fields including artificial intelligence,
nanotechnology and quantum computing.
It aimed to train 5,000 foreign scientists,
engineers and managers, and to establish
initiatives such as joint laboratories, science
parks and technology transfers. At least
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10,000 students a year have entered China
on BRI scholarships.

Political agendas seem to drive resource
allocation decisions under the BRI,
concludes William Kirby, the T. M. Chang
professor of China studies at Harvard
University in China and Europe on the New
Silk Road. China’s top universities “may have
ever more students from the [BRI] countries,
but recruit their faculty from, and focus their
premier research partnerships with, the
leading ‘Western’ universities”, he writes.

The trajectory of US-China collaboration
is clearer. Investigations by the US National
Institutes of Health into undisclosed
foreign financial support led to the firing or
resignation of dozens of researchers from US
universities in 2020, mostly from China. The
United Kingdom, Japan and Australia are also
seeking to strengthen security protections
in their international research relationships,
without necessarily singling out China.

Liu predicts a continuing shift in China’s
collaborative relationships from the United
States towards Europe. But Marijk van der
Wende, a governance expert at Utrecht
University in the Netherlands, says recent tit-
for-tat EU-China sanctions on visits involving
some officials and academics are an alarming
development. “Our main challenges require
global cooperation,” she says. “States should
realize that as soon as they cut off their
researchers from collaboration, they are
shooting themselves in the foot. It doesn’t
matter how big they are.”

China’s top 5 collaborative partners in the Nature Index are shown by
Bilateral Collaboration Score, which is the sum of each country’s Shares
on the papers to which authors from both countries have contributed.

== United States Germany

Bilateral Collaboration Score

e
;f
O ‘ 1 1 1 1 ‘
2015 2020

© 2021 Springer Nature Limited. All rights reserved.

== United Kingdom == Australia

= Japan
o QOO e
800 .................. /
BOQ e / .....

2020

Nature | Vol 593 | 27 May 2021 | §3

SOURCE: NATURE INDEX



