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its related technology received the National Award for

Science and Technology Progress, one of the most pres-
tigious awards for science and technology in China. Later
that year, Sanlu infant milk products were found to contain
melamine, which can cause urinary tract abnormalities.

Liu and colleagues assessed the prevalence of urinary tract
abnormalities in Chinese children living in rural areas who
were exposed to dairy products contaminated with melamine.'
Although China now benefits increasingly from its scientific
research and technologic development, the incident with
Sanlu infant milk formula highlights some of the barriers to
research in that country — the way research funding is allo-
cated; the way researchers are rewarded; the negative image
of Chinese research following isolated but publicized
episodes of deceit; the limited language skills of researchers;
the money researchers make; and, to some extent, the way
medical students are taught.

Researchers are evaluated, compared and rewarded pri-
marily according to local (versus international) standards and
by surrogate measures, such as the amount of grant money
they obtain’— though this is not unique to China. The
amount of research funding received, however, may not
match the quality of the scientific output. Furthermore, alloca-
tion of funding is sometimes influenced by connections,
administrative status and political influence. Therefore, adopt-
ing local standards for evaluation and comparison only
encourages competition for funding rather than achieving the
objective of the funding. It makes funds become an end in
themselves, rather than promoting research excellence.

The way research funding is allocated and projects are
evaluated and funded in China does not seem to promote
innovative research.** A large portion of the limited funds
available is spent on a few mega-projects; these projects are
often conceived and planned by consensus among administra-
tors and scientists who set short deadlines for completion and
influence the decision on successful applications.” History
shows that the most innovative ideas in science are often not
planned by committees and consensus — they come through
almost at random from individual scientists. It is difficult to
predict which scientist and which project will be successful.
Setting short and unrealistic deadlines can be counterproduc-
tive. It is likely to encourage short-term and poorly developed
research. Sometimes there is a lack of clarity about how con-
flict of interest can be handled effectively when referees are

I n January 2008, the formula for Sanlu infant milk and

See related research article by Liu and colleagues, page 439

Key points

e China has made considerable progress in promoting
scientific research in the past decades.

e A major obstacle to research in China is the way
researchers are evaluated, compared and rewarded.

e China will make a greater contribution to science if its
researchers are encouraged to take part in the global
competition by publishing more research internationally.

competing for the same funding. As a result, the truly innova-
tive ideas and most deserving researchers may not be funded.
Furthermore, when research funding is linked to a personal
financial reward, the rewarding of grant money may create
nonacademic incentives for securing funding.

Scientists in China commonly are rewarded with prizes
and awards,® which are offered at almost every level by
national, ministerial, provincial and municipal administration
and by universities and schools. Researchers are often pro-
moted according to the prestige and the number of awards
they have won, and the best promotions are those that put the
researcher in an administrative position, such as head of a
department, a dean, a university president or a high-ranking
position in government. Indeed, over 80% of newly elected
fellows of the Chinese Academy of Sciences and the Chinese
Academy of Engineering are high-level administrators of uni-
versities and national research institutions.” A common con-
cern is that these leading scientists, once they are appointed to
administrative positions, may not have enough time to think
about research and thus waste their talent as researchers.*

It is difficult to assess the importance and reliability of a
piece of research soon after its completion. Giving away
prizes too quickly may result in mistakes, as in the case of
Sanlu infant milk.

The system of assessing and rewarding research only
within a local area (e.g., a city or country) tends to encourage
scientists to perform “me-too” research and to be the “first in
that place” to do something that has been done elsewhere.
Such a system does not encourage scientists to compete inter-
nationally, to have their work published in international jour-
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nals so it can be reviewed and tested by their peers world-
wide. The consequence is that China is unlikely to produce
internationally recognized science and scientists without such
international participation.

The image of China has been tarnished in the minds of
some of the international scientific community following iso-
lated but well-publicized episodes of deceit, as in the case of
infant milk contaminated with melamine and following the
recent retraction of several fraudulent publications in chem-
istry.” Research from China that does reach an international
audience is often about health crises, such as epidemics caused
by severe acute respiratory syndrome and H5N1 influenza
virus, which contributes to the country’s negative image.

Lack of ability to write well in English is another signifi-
cant barrier faced by Chinese researchers. Editors, especially
of journals with small editorial teams, are unlikely to have
much patience with papers submitted in poor English. Pub-
lished studies from China may be of lower quality (e.g., in
methodology)™ than those submitted from other countries.
Editors may reject important papers out of a fear of research
misconduct and dishonesty or because they believe that the
articles will not attract sufficient citation.

Compared with developed countries, China spends a much
smaller percentage of its gross domestic product (1.58% in
2009) on scientific research.* Although this may change as the
economy grows in China, the notion of becoming an acade-
mic or a researcher has become much less attractive than it
was 20 years ago. Indeed, much talent has drifted from
research to business, management, administration, banking
and finance, where people are better paid. Now, even within
medicine, more people choose to become practising physi-
cians, a more lucrative profession, than researchers. Even if
some people are interested in becoming researchers, the edu-
cation system and culture in most universities in China tend
not to encourage critical and creative thinking in students.*

These barriers are by no means unique to China, but China
aspires to make positive changes. Although China now pub-

CMAJ

COMMENTARY

lishes as many scientific papers each year as the United
States,* Chinese scientists are under-represented at the highest
level of scientific publication. This can change once the barri-
ers are tackled.
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