Feature Science after the pandemic

But for some disciplines there are no
substitutes for international mobility. Since
the pandemic,Jonah Choiniere, a palaeontol-
ogist at the University of the Witwatersrand,
Johannesburg, hashad to cancel several trips,
including ones to the United Kingdom, the
United States and Zimbabwe. Without access
tofossilsinother countries, he plansto redou-
bleeffortsto collect datafrom universities and
museumsin South Africa. Butitis a partial fix.
“I can’t really completely function without
international travel — it’s the backbone of my
research,” he says.

Many researchers expect that travel for
fieldwork willnot be affected inthe long term.
But Choiniere says that the travel freeze —even
if it doesn’t last — will affect his productivity
two years from now, when the data from his
cancelled trips would have been processed.
And Sugimoto says that institutions should
accountforthegreaterimpact ofthe pandemic
onresearchersintravel-dependent disciplines
when considering whom to promote.

Virtuous science

But travel restrictions could also help to
democratize research, says Choiniere. “Plat-
forms like Zoom talks and virtual scientific
meetings level the playing field because they
are inexpensive and non-exclusive, and they
canresultin collaborations quite quickly.”

Last week, when one of his PhD students
presented an online lecture about her work
onthe dinosaur Massospondylus, an attendee
basedin Argentina contacted Choiniere asking
to collaborate on projects during lockdown
and to pursue more ideas after it ends.

Researchers should consider ways to share
data without requiring a physical presence,
says Sugimoto. This could help to improve
access — both during and after the pandemic
—toresourcesfor people who are less mobile
because of care responsibilities or disabilities.
Fewer flights could make research greener,
too. Grounded researchers might begin to
re-evaluate their work trips, says Woolley, who
usedto fly every two weeks. The research com-
munity has long grumbled about the climate
impactofscientific travel, he says. “COVID-19
has brought an existential health threat into
that mix.”

Some travel is necessary for knowledge
production, but alot of itisn’t, he says. “Con-
ducting science responsibly should mean
doing your best to reduce greenhouse-gas
emissions and not contributing to the spread
of apandemic.”

Researchers might well approach travel with
more thought after the pandemic. And that’s
no bad thing, says Reid. “It seems unlikely to
me that we will be as carefree about travel as
we have beenin the past.”

Smriti Mallapaty is a senior reporter with
Nature in Sydney, Australia.
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CHINA'SRACETO

THETOPHITSA
SPEEDBUMP

The country is rapidly gaining on the United States in
research, but problems threatento slowitsrise.

hen COVID-19 hit, China was
closetosurpassing the United
States as the leading science
funder, two years after it took
top place as the biggest pro-
ducer of scientific articles.
And the country has boosted
science around the world by
supplying other regions with graduate stu-
dents and postdoctoral scholars, who now
number in the hundreds of thousands a year.

The pandemic could slow that momentum
by shrinking funding for scientificresearchin
China and severely squeezing the pipeline of
Chinese students to other countries. And in
the United States, researchers fear that the
pandemic will exacerbate growing tensions
stoked by anti-Chinarhetoric from President
Donald Trump and his administration. This
conflict has driven a wedge between the two
countries, hampered some collaborations
and made the United States less attractive
to Chinese students and investigators. At
the same time, however, researchers say the
pandemic has led many to embrace virtual
communication options, and these could
enhance international science ties over the
long term.

Like all countries, Chinais facing severe eco-
nomiclosses fromthe pandemic, and that will
certainly have a negative impact on scientific
research, because funding will be reduced
and projects will be delayed, says physicist
Wang Yifang, director of the Institute of High

Energy Physics in Beijing. Some universities
have already announced a cut in funding.
The research budget given by the education
ministry to Jiangnan University in Wuxi, for
example, will drop by more than 25% for
2020, and other universities are facing simi-
lar reductions. “An overall budget cutting of

Thisis avery positive
development, and
more companies may
follow suit.”

government spending on higher education
is highly possible, though the level and scope
may vary by regions, universities and fields,”
says TangLi, ascience-policy scientist at Fudan
University in Shanghai.

Universities in the United States are par-
ticularly vulnerable to a drop in the number
of students from China (see ‘Student surge’).
Chinese students account for one-third of
the nation’s one-million-plus international
students at undergraduate and graduate
levels, and in 2018, they contributed close to
US$15 billion to the US economy, according to
the Institute of International Educationin New
York. According to a survey by the institute,
nearly 90% of US universities expect a drop

STUDENT SURGE

Universities in the United States have seen a rapid
rise in the number of students from China.
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In the 2018-19 academic year,
the number of graduate students
from China topped 133,000.

The rest were in undergraduate
or other programmes.
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ininternational-student enrolment this year.
US universities expect the number of interna-
tional students on campus to decline by 16%,
and Chinese students will probably account
for the largest share of those decreases.

Althoughthat could harm US science, China
would probably suffer, too, says Thomas
Scherngell, whoresearchesinnovation dynam-
ics at the Austrian Institute of Technology in
Vienna. That’s because China has gained much
more from participation in international
research collaborations, driven mostly by
sending graduate students abroad, thanit has
lost owing to a brain drain, he says. Most Chi-
nese students come back to China after their
studies, bringing with them highly relevant
knowledge. And those who do not come back
usually sustain strong connections with their
Chinese academic origins in the form of joint
research activities, he says.

China was the first country to face the
coronavirus outbreak, and it slowed the
spread more quickly than did many other
countries. Over the next few years, Chinese
students might not be able to — or might
not want to — travel to countries that have
not controlled the virus as well as China has,
says Wang. And students might not feel com-
fortable travelling there while the political
atmosphere remains charged. “ hope both
barriers will be temporary and the pipeline
of students to other countries will not shrink
permanently,” he says.

Muming Poo, who heads the Institute of
Neuroscience inShanghaiandled alaboratory

at the University of California, Berkeley, for
more than a decade, thinks there will be lit-
tleimpact on the number of students going
to Europe, but he expects a dramatic drop in
those travelling to the United States for grad-
uate studies because of the political tensions.
Very few PhD graduates from hisinstitute are
applying for postdoctoral positions in the
United States, a sharp change from previous
years, he says. “The need for students to go
abroad for graduate school or postdoctoral
researchisnotas highasthatjustadecadeago,
since the quality of many research laboratories
in Chinais now on a par with those in the best
research universities in the West,” he says.

Pooand otherssayit’snot clear whether the
changes will linger. Xue Lan, who researches
science policy at Tsinghua University in
Beijing, says any dampening in the desire to
go overseas could be short-lived. “Curiosity
is human nature,” says Xue. “Whatever the
impactis, it’s going to be relatively small,” he
says.

Over the long term, the prognosis for sci-
ence in China is good: the country is soon
expected to setanambitious 2035 goal for the
percentage of gross domestic product spent
onresearch, says Cong Cao, a science-policy
researcher at the University of Nottinghamin
Ningbo, China.

The COVID-19 pandemic could help by
boosting support from the private sector,
which has been relatively scarce in China.
Vanke, a property developer based in
Shenzhen, recently donated 5.3 billion yuan
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(US$750 million) to Tsinghua University to set
up aSchool of Public Health, initially focused
on COVID-19 research. “This is a very positive
development, and more companies may fol-
low suit,” says Cao.

Scientists, both inside and outside China,
worry about the damage to international
collaborations after the pandemic. “This
may reshape the landscape of which coun-
tries Chinese scholars collaborate with in
cutting-edge fields in the future,” says Tang.
Richard Suttmeier, aresearcher at the Univer-
sity of Oregon in Eugene who specializesin
science and technology in US-Chinarelations,
warns that “the political conditions for scien-
tific cooperation and educational exchanges
are dissipating quickly”. Wang echoes his fears.
“COVID-19 may change the world permanently.
lamreally worried, given the current political
mood in Western countries,” says Wang.

But Poo sees reason for hope. The ease
of Internet communication and the trend
towards holding some international confer-
ences online could maintain robust scientific
exchanges and keep Chinese science from
becoming isolated, he says. In March, when
Poo gave neurobiology lectures onlinein Chi-
nese, they drew in thousands of students from
in and outside China who were able to inter-
act with him. That opportunity left a lasting
impression. “I have decided to develop a for-
mal online course in the near future,” he says.

David Cyranoski is a senior reporter with
Nature in Shanghai, China.
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