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China's Science Reforms: 
The View From the Top 

Zhu Lilan, a polymer chemist, discusses China's efforts to improve science 
and harness it to sustained economic growth 

BEIJINC-Zhu Lilan has already earned at made research one of the pillars of econom- 
least a footnote in history for being China's ic progress and pledged to increase R&D 
very first minister of science and technology. spending substantially. CAS, which operates 
But the former polymer chemist isn't content the country's leading research laboratories, 
with that achievement. "Only through mak- is being given $650-million over 3 ye- 
ing a real contribution can you justify your an amount equal to the academy's current 
position," she says. In fact, hundreds of thou- operating budget-for a "Knowledge Inno- 
sands of Chinese scientists are being asked vation Program" (Science, 8 January, p. 
to do exactly that-justify their positions- 150). The goal is hardly controversial: in- 
as part of a massive, long-term government creased support for fewer, top-level re- 
reform aimed at harnessing new technolo- searchers and greater reliance on peer re- 
gies for economic growth. "Before, the state view to raise the quality of the basic science 
allocated financial resources according to being supported. But the process+utting 
how many people you had under you,'' she overall staffing of 68,000 by more than half 
says. "Now it will be ac- 
cording to what you do and 
how well you do it." 

Zhu, 63, 1s a product of 
the old research system, 
modeled after that of the So- 
viet Union, where many se- 
nior Chinese scientists were 
trained. After studying poly- 
mer chemistry at I. I. Mech- 

project a success. She set up a system of 
running the project through expert cornmit- 
tees, which proved very effective." Last year 
the science commission was turned into the 
Ministry of Science and Technology 
(MOST), and Zhu succeeded longtime 
SSTC Minister Song Jian at the helm 
(Science, 27 March 1998, p. 2034). 

Her promotion comes at a crucial time 
for Chinese science. The government has 

nikov ~dessastate Universi- 
ty in Ukraine, Zhu joined the 
Chinese Academy of Sci- 
ences' (CAS's) Institute of 
Chemistry in Beijing in 
1961 and rose through the 
ranks to become director in . 

1985. The next year she 
moved to the State Science 
and Technology Commis- 
sion (SSTC) as vice minis- 
ter, the first woman to hold that post. There and introducing wide-ranging management 
she oversaw segments of a new program, reform-is expected to be a painful one. 
called the 863 project, to develop world-class China's system of support for more ap- 
high technology in 15 areas. plied technology is also undergoing a 

Wang Dahang, a prominent optical sci- painful shake-up. MOST itself has just 
entist who co-authored a proposal to the launched the 5-year, $300 million 973 Pro- 
government that led to the 863 project, says gram, so named because it was approved in 
Zhu "played an active role in making the March 1997 (Science, 18 December 1998, 

p. 2 171). Its generous grants to peer- 
reviewed proposals in six broad areas 
deemed economically or socially impor- 
tant-life and information sciences, agricul- 
ture, natural resources and the environment, 
energy, and new materials-come at the 
same time hundreds of technology labs are 
losing their guaranteed state funding. 

Although most scientists agree with the 
need to make Chinese R&D more efficient, 

some criticize the harsh medicine being ad- 
ministered. And others, including Wang, ar- 
gue that the government should pay more 
attention to basic science and understand 
that its findings don't necessarily translate 
into immediate economic payoffs. There is 
also a push to broaden the decision-making 
process and bring in more working scien- 
tists to set R&D priorities. 

Zhu has earned a reputation as a no- 
nonsense administrator who isn't afraid of 
tackling such issues. "I'm known as a harsh 
old lady," Zhu said at her elevation to the 
SSTC post in 1986, "although I'm not 
mean." However, subordinates say she's 
quick to cut people short if she feels that 
their presentations are long-winded. And 
they say that her trademark response to poli- 
cy debates-"I'll be responsible for it"- 
serves as a not-so-subtle reminder that she 
enjoys exercising her power and that she ex- 
pects colleagues to meet her high standards. 

Zhu discussed these and other matters 
shaping Chinese science in a 2-hour inter- 
view on 29 January in her ofiice in Beijing. 
An edited transcript follows. 

Q: CAS has undertaken a major reform 
that involves cuts in the number of institutes 
and staf How did that reform originate? 

A. Reform has been in progress since 
1985, when the government decided that sci- 
entific research and development must be 
oriented toward the economic development 
of the country and that economic develop- 
ment must rely on the progress of science 
and technology. At that time, the science and 
technology establishment was not rational. 
Too many scientists were involved in pure re- 
search and not enough were engaged in solv- 
ing problems of national economic develop- 
ment. As a result, [it was decided that] there 
must be a movement of people within the sci- 
ence and technology sector. 

The objective is not to cut the number of 
people. Rather, we want scientists and re- 
searchers to find where they can make their 
best contribution. In basic research, we 
wish to see fewer but the very best scien- 
tists, with more people moving toward the 
marketplace and serving economic devel- 
opment. The goal is to enable [business] en- 
terprises to become the main source of 
technological innovation, while the research 
institutions and universities become the 
main source of knowledge innovation. 
Some intermediary organizations or agen- 
cies will emerge to facilitate the commer- 
cialization of research achievements. E 2 On a practical level, it is up to [each insti- 
tute] to reform itself We give them a goal and 2 
allow individual institutes to reach the goal in $ 
their own ways. me institutes] approach us, ; 
not for permission but to get support and help. e 
For example, the academy has been granted a 8 
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l a~ge  amount of nlone) [for tlie Kno\\ledge pobitire impact \\111 be I ~ m ~ t e d  0111 genelal the minirtrq and the conuni\rlon To us tlie 
I~llio\atlon Proglam] hIOST. ar a go~emment pnnc~ple 1s to pronlote the health) delelop- most Important poi~lt 1s the [nat~onal] strateg) 
agent\. has set tlie final goal and \\111 momto1 nient [of ruch tool\] The challenge 1s hou n e  of lelnligoratlng Chma th~ough science and 
the u\e of that mone) b e  n111 $a). "The state make rure that our regulations benefit such educat1011 T h ~ s  strategq makes nie both hap- 
ha\ ellen l o u  \Cole$ of billions of 4uan [8 3 de\elopme~lt \Ian) questions concerning the pq and anxlour liappq because the leade~s of 
!uanequal SI] Hou man) \cientific achele- Internet ale being debated and discussed o u ~  socleQ ale attacli~ng mole Importance to 
mentr hale hou made Hou lnam technologi- throughout the norld and alro In Chlna scle~lce and educat~on. and anxious becau\e 
cal innovathns have you made? If 4011 1iG.e There are a lot of high school and el-en n.e must make sure that n.e can help ad\-ance 
filed 110 patents and published 110 papers in primary school pupils interested in using the social progress and econonlic development. 
Scicrzce. you nil1 be held responsible! Internet. On the \\hole. this is a good thing. 

But there is also some inappropriate material Q: ILIztit i~ the re/titiorl,s/11j1 /leht.eeri the 
Q: Ill11 ~ i r~ i l t i r  rcforli~s- hc ili~plenierzreri 011 tlie Net. erotic pictures. for euample. So rnirzi.sti?; C:1S, tirlti file .I7.VSFY .lrzti 11,lltif i.s 

tit ~rrzil.er:c-iries- citzti otiler tztrriorltil irz.stit~ites:' \ve cannot let them ha\-e free access nithout tile role of '  tilt Stcirc Coluzc,il citzti tile ricii. 
A. Yes. This stage of refonn is to be corn- checks. As for genetic materials. on the Letreiirig G P O L ~ I  or7 .Sc,ierlc,e tiriti Etizcc~titiori:' 

pleted nitliin 3 years. For example. 10 for- n.liole we intend to facilitate collaboratio11. A. The roles of the three organizatio~ls you 
nler ministries have been made bureaus or but \ve ha\-e to ensure mutual benefit under nlentioned are fundamentally different. Our 
departments within the State Econoniic and established rules. These rules should en- ministry is responsible for fornlulating na- 
Trade Com1iiissio11. The refonn of 242 most- hance the collaboration. not stop it. tional policies on science and technology and 
1y applied research institutes under these 
former lninistries ln i~st  be completed by 
June. The aim is not to reduce the number 
of research institutes or the number of sci- 
entists and researchers. but to 1x11 these re- 
search instit~~tes like enterprises. to industri- 
alize science and teclmology. These institu- 
tions are still elltitled to applj, for financial 
assistance for their projects and to partici- 
pate in our national programs. including the 
973 Program. But [n.i~mers \\ill be chosen] 
through competition. 

~~s-i~iiru.lier~s to rllol'eji~~rl? orle i~srirzitiori to 
cir~otlzer: Ill11 tlzr r.<fi~rrnc. tillo~\.,fo/. gr.eiirer 
rliohilig.:' 

A. \\e nhollq encourage them to do so. 
But. reall!. not lnan) are \i llling to mo\ e. 

Q: Hoi:, 11.i.w rile pr.ior.i[i. rit.i,ii.s .silec~ter/ 1 
fi~r tile 973 Pr.ogr.iirii? 

A. There Lvere three steps. First. \\e in 1 
hIOST. the National Natural Science Faun- 
dation (NNSF). and the whole science com- 
munih reached consensus on the guidelines 
or principles. the criteria for selecting pro- 
jects. and the selection procedure. Then \ \e  
established an expert committee headed bq 
[former CAS president] Zhou Guangzhao 
and including other prominent scientists from 

01-erseeing national programs or initiatives. 
m9~*a9~*~~9~YH#~ 

4 b e  have 110 research institutes whatsoever. 
r r - v q  CAS is a research ent ic  [with] about 100 r ne s,kate has gi~62fl research institutes that carry out work in ac- 

Q: If710 wt\ ~ ~ o l i c : ~  for C.4.7 ti17il .\:\JF? 
A. Polic! is a form of guidance rather 

than an order. \\? solicit suggc5tions fi-om 
all those concerned and \\e reach a con5cn- 
sus. On that basis. e \ c r ~ o n e  in the field has 
to niake efforts to ach ic~e  the ~ o a l s  tbtab- 

P j cordance ni th  national pollc! The NhSF 
\\a$ ret up [ I I ~  19851 to de\elop Ch~na's ba- 
sic research. and the researchers it supports 
have more freedom [than in projects sup- 
ported by indi\ idual mi~listries]. 

The Leading Group on Science and Eciu- 
cation [of \vhich Zhu and Lu hngx iang .  
president of CAS. are memnbers] is part of 
the State Council and is headed b! Preniier 
Zhu Ronnii himself. It coordinates all efforts -, 

related to science and tecluiology canied out 
by the different ministries and comn1i5sion5. 

Q: Il.1ztrt c~lltrllrrzgrc tiic,e tii,i~elopirlg 
c.oltrltr.ie.s .serkirlg to ri1o1.e irlto tlie fr.orir 
r.ci17L-s- ~f .cc,ii,tzce:' 

A. \Ve have entered a nen. era in \\hich 
scientific and technological de\elopment is 
last and extren~elq quick. and its impact on 
economic de\ elopment is also po\verfi~l. 
This presents a ne\v opportunit? for late- 

comers. To pile one practical examplc. in 
de\eloped countric5. thousands of ~ i i ~ l c . ~  o t  
copper cables ha\e beell Ia~d j i i r  C O I I ~ I ~ ~ L I I ~ I -  

cation lines. But the latecomer\. [he lie\\l! 
deleloping countries. can go in nnc step to 
fiber-optic cables. 

\arious disciplines. The priorih area5 n.ere lished b! the polic). 
first re\ ien.ed at a lower level ~vithin XIOST. Take filndamental research. Scientist5 Q: If'li(it do ~,o11 l ~ o / ~ t ,  to ( i~~o/11/1i idi  ( 1 5  

then b! the expert conunittee. before MOST 1%-ould like greater freedom to I,ur.;ue their tilc. f i r ~ t  /iiirli\ttv. o f  \lOST.' 
lnade the final decib~on. o\vn intcrest5, But \ \c .  arc a de \c lon inc  A. \ \  aim 10 increase the conhibution of 

Q: Lti.ci!.ecir. C'lzirlti cit1011reri riin r.z~/i>\ 0 1 7  

rili, e.xpor.t ot gi,i?i,tic. riirrtrr'iiilc. T1ii~r.e i.c iil.,o 
c oi?c.er.ii ,ji.o/l~ iihr.otit/ tihoilt ci~~i.so~~sI?i/? qf' 
tlze liitcv./~et tirlri c,0/1trol 01,er. i,-rrziiil, Do j,o11 
fil i /~fi  fili,vi, ,~~o/ic,irs 11,ilI lztril?~~ei. titfe~rq~f.c to 
i~?i,~?~~ol,i, cc,ii,iiti/yc /ill/<\ /lcTi~,ef~/l C/?iriti ti11i/ 

tile r.iJet of'tlie i~,or.lri.' 
A. A lot of 5cientific adlances. like the In- 

ternet. are like double-edged s\\ords. They 
hale both positive and negatile aspects. If qou 
fail to handle the negatile aspect well. the 

, - 
count13 \\ ith li~nited financial rehourczs. \\k 
respect the ~ n d n   dual Interests of sclentlsts. 
but Lie t r ~  to persuade then1 to nlatch their 
individual interests \\it11 national needs and 
challenges. Some scientists do not totally 
agree nit11 that. but \ve hale to find n.aqs to 
combine the t~vo.  

Q: 1 1 3 ~ .  ciitl rile Srcitc, Sc i e i m  cir?e/ E>c,l~- 
tzoIog\ C'or~i/~iis\iori hi~oriir tlze .lfirii.cti:i. of 
5c.ieric.e citzri Tec~lirzologi~.' 

A. There's no essential difference beh\.een 

bcicnce and tcchnolog~ to the national ccono- 
111! bq another 10 percentage points. \\e estl- 
~nate that ad\ ances in science and technoloy~ 
currentlj, account for 30"t~ of  the annual 
~ r o n t h  in agricultural product~on and for 30" ,I 
of industrial gro\\th. The idea is to rel! on sci- 
entific progress \\ hile proceeding from mar- 
ket demands. in accord \\ ~ t h  a Chine\e saq ing 
that roughlq translates as reachins for the sk? 
n.hile keeping ),our feet on the ground. 

-DENNIS NORMILE AND XlONG LEI 

Xiong Lei writes for China Features in Beijing. 
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