e Y

3
\
B




CHINA
SCIENCE AND TECHNOLOGY INDICATORS

R E M FE AR E R

MYsRERE $18

(1992)

BXMHFHRAELT 2

B 4 % K B

1993



(F)HEF 092 5

HEE N

ABRAARPEEARBR SR AN - EB RIS RIREN
B (BEEARREHE 1S, FTELRM 1988-1991 FERRHE. BF M
PRSI EE AR, STRERME R BORE GER. AHERE. BT
B PRI BRI, IR A RIS B 5 A o B A T T
RGP HIMEE SRR, B R A0 AR B R IE B0 55 B0 i
EMEMERTREOREHE AR YN ERAHBEENSE MM,

AR REET ), REEEEI. SRR AR L.
PLRFHEE AR MR S B M %l I B iR 8 %,

CHINA SCIENCE AND TECHNOLOGY INDICATORS

FERFH R 188R(1992)
BB REE S $18
(CECIES 2 TP
H#F x KR
AL SR IR B B 16 4
HE BB 100717
BHEE A% R ETRI ) B R
FHEBIEILTRITHR T B FEBIELSH
19934 6 1% - B 4. 787x1092 1/ 16

1993 F 6 JIH -KEDR K. le
H: 2000 T 360000
ISBN'7—03—003793—6 / Z * 216
E#: 40.00 7T



T BREIES /A

IR A

3 #ng

(¥ K A m HESY)

AW NEL F4T KER MAL KHB
A AAAE KEA #%zZ B A

S 2m
i
I

WEELE

T & &9

BlEw #¥5

B B (R EEHES)
BHA EEM 4 F PXE 4 om iz
Foak NFHR RIE KSE KER A Kke
IR RBE BHAE KO ¥ T ASE
L

EEA

(e RZEmHE])
B F ¥ & F BB E4 X 2 &
o PRI ¥R $EE Az M2
Bt HiF KK &M RE)N KI5
mEG BRAL % T B %



Tl

Bl

CREPPERARSEY (1992) RHES— BRI PR X HOR AN R R 25
ARBE 8N, KREERERGAF Y, EPRBEERINRENE S, RS AR EK
BE 15,

MEHSHEL, FERARELE. e R BRI RS ES, W MRS G
g B0 Y), RIS bR AR, M AEM A TS R R B, ChER R
AHERRY (1992) AUHIEE THTERASSN0IR LTk, Wi bhEAEERNA
Beo OMTREM R EBHEBOR, O R RLMYTRL  mi 7R R NS K BRE A B SRR
Ly SREMAEARGER, LR RERE SR, R EBAYMET £54)
HFZEIRR, ARESE PR R AT R AL T A SR 4,

CPEMBZEEARERY (1992) FERKERE 1988-1991 FMRHSHHRIE (B4
WEHE. | GHXPEIR), DEHXMNHES, SF8HE, WS MIE SR E LR
WRERE S BT, FHLE SIS 850, BHEBA 5. B4 R R S
Wi, PARARBIBLE RSB NAE, W T TRVRBOEEMS, A8 ChERE
PERIEARY BABRMIYL, FISURE, kR H AR T R EAHOE SIAEE, NAESH
AT bR ST e ARt .,

CHEPFEDARIERRY (1992) Hr (5 HAE, $ S EEH R BN ER
AREAGARE R RIS A, TEMBSRS TR, T EEREE RIS S DL
B v R PR AR S R DA N BB 25 T i M 4500 B4 90 BE A BT RS R T R B R I 2 24
G, BRI EAREEE, MR TRENEAL. Bh. UWHREN SRR,
PR AT IR bR BT T R BRXT e, B =B EM RS, AR E S AR OB
L RS LA TR TR PR R A S S B TS R R,
VIR R EEBE G, X —-FAER, BHEAE. AHEEY. BREFERTS B
SRR DR, R T REGEE I B SRR KRR, EE
RS AKF, FREEESHXRET RN TREMES, SF0RESEW. B ESS
HARBERFRAFEHARMNERE. 2ERAXMSE 29 M. HBK. B
AR L, BRER KM EREARGBBERE, ARFBSERERONE SAES
BT ERGEMNNT, HAE BB LS E RIS RT T X,

£ CPEREE AR (1992) MR SHEIES, B TEHRENE. BFit
Z HRHAZ. WHE. BRLIHR. BRAKNYELS. dEALEAHERHS R
NMET, EREFV/FBHMEKES. EXERMNBUZORE, HRES Lgs
BIHE, #i.

CHEBHER AR (1992)
REERE
1993.3



iR i

MAHAREEAR, ERAIEFEPFHNESNPNELS, BPEBARRE A, 2R
BB R RS S R ERZ, CROANTRER, BlE R s, B
SEAMH 456, FEBR S8R — A KR EROR M E LA, SRR
PR R ER L, FEA R4S RN & KR, SEMERAEA KRR, HEY
U BB & il HiBUR . DA BE B 46 R R AT I, X4 op (R0 BB R 8 4 o T 0L
B, [r s I I 0 ) Bk

1978 ALK, FEFHE TAIEA T 24, 1982 48, $5hoe, [8 % By
TP R BME W, HE T LEBRLFTIKERFH R, B R THLH
W EFF B MPHE THETH, JLFE, AR IEZESERERS L g
B, RS TR R s R R B 0 8, KHRIRES, B FH4E. Ol r R T
HIBTRH. 1988—1991 48], BHELF W XA T HsERE.

—. MEaSsNE

1985 4F 3 H, Rt it 17 TR R EE e ey, FRERP LA
T BCETF R, ILFR, BASERSE SR FHES X — AR5, ke
HBARBRE M, BOER BRI SR T, R TN ESE T
A,

(=) BHBIR K HE SO 58 TR DL o L5 diR IR & 1038 S fish

FHESORBI SO, AATEMBTE, WHBFR. BRI SRS 5% KR
PSS, DRIEAT TRVER SR, BASEBAL FHESSLSE, BdHALH. B
REGLE BORAB. B, BERMBEESURRHERREELFHEL, &8 7RI
RLKREBUT R EGE TR, R TS BEEEM BRI, BT 7R R
B, e, BERESRE TRANE, 1991 4, SEELL M ABINLK
(HARBER TEEARME, FR) 2S8EA LT N 2258 {270, H 1988 FHK 62.1%,
FVHMEKER 17.5%; ELBUA BT P, BUFKK 8791250, L 1988 4 1# K
25.8%, G RPABHIN 38.9%; BEWA 108.2 1470, H 1988 S K 97.8%, 44
WA BB 47.9%; WITHREK 1774270, H 1988 K T 1.53 £5, (52 Bk A L 5
78%. Wrh, BUFRRELRBASH PO E FRET 112 A F9 4, mEMKA -
HT 86T HGR, CEBARPHMRTENERER, 2EEAFRBIAME T
BERRBNL, B LH TEITHLE R,

(7)) BIARMHRERL R, AW T HRARREA L

1985 AR LA, BRSO KEARBE Y. CEMBEY MFH. BHHANS, W
&*m%Mﬁ%%ﬁ,@tTﬁm@ﬂﬁ\u%ﬁ%ﬁﬁ%ﬁﬁ%ﬁ%ﬁ%ﬂﬁ,wﬂ%
BABRGPFA K. BHE VEATHEE D, REERTHMLEYL, ME A, R
Ewﬁﬁmﬁ%,mﬁﬁﬁﬂﬁ%%%%~&ﬁﬁowmﬁ,%@&ﬁm%&ﬁﬁm

S5



20.8 HHi, WUAC W 94.8 120, H 1988 FIK 30.8% . FI-HIERKEN 94%. AW
UERRRZLE VY, 2ECE CHEARTSE R 989 4, R AR FRAE A
1019 4~. 1991 FEXBHFENHEARASVMELRES 2.1 HA, WFERENEE A
UM 1987 4R 26.8 J1 A, HHDR] 1991 4R 531 H A, MK 115,

(=) BHETAEGMERE, BS54RSk

FEBORBUR B A R S T, 2 FPERK B M AR 1%
Gk %, B, @SR AR RHE A R LR A TR S A TTHS SR B R
ZHMTER. 1991 F 20 30%L EH RTINS SRS H Sy TR
ERBRER, Hrb 279 MR A T ks B 247 NHLMSAE A B TR
s 265 MHLHS BB AT 8 R A &b 98 ML S WS B TRARR &R
BRAEL 197 MM S AR S TR AR, B4h, 1991 46, 2EF 6582 ~EHE T4\
SR BEYLE S REAT T XA, S LR T 4965 WA R, R T
4864 MK SBEIRIF RN, BLEMERANG S, BOREHSKE, A e s
AR,

Z. AR

(—) B AR

1991 8, 2HLRMAHEEVRMEAZR LKL IVERAR (BFETR, R,
BE. BB BEESHEARBE (R &RFD 1717 T A, 1988 K 12%L .

1990 4, 2EILH 61.71 T ANIFBEHR 5K & B (R&D)E S, H 1988 £ K
291%; HREZM TR N 4078 1A, 1988 FHK 38.1%. Xl KM T
BIiF, BOLHE N 20.50 T A, A 50.3%; BlkH 565 A, & 13.9%; EE%&Y
182 AN, 529.0%; HEM K281 AN, 68%, BHFANHAMNEHITE R
JEIESHIRL 5 M TR A 357 A

SHEPrHEL, RENEHT 5K BGOSR TRITR %800k 1/ 58, £HE
MHA, (attRENAL, BEEHADKBERN LRTEEEES FEERE (B
FEHH AL, 0 FER, BHEHFAODHAEHRS B EDNA 2L TR
B, RAEFFHLH 3000 A, BEPRETHAHR 130 A), M4 FLBHEENS -
K-,

() B h v |

1991 4, 2 EFEMIFHEM LB A 47431250, H 1988 MK T 67.7%. Xl
W BER, BRI 156.2 120, H 1988 EREK 32.4%, (5 BHII 32.9%; W HA
IBL14ZJE, 1988 4EH K 78.1%, ki S HIH0 38.2%; 4TI 75.5 1270, L 1988 44
K 54.5%, HEHH 159%,

191 4, 2FHH TR SRKE % BR&D)IEHNMEB LN 14230 250, H
1988 FFHE 1 59.0% ., XL RIEW I H N BFHKY Y 549%, WAL L
23.4%, BITIRAN 7.7%, HEOREL Y 14.0%, BHATE 1400000 FHFLH 2
ﬁﬂu%,ﬁﬂﬁazm%,%%%ﬁﬁéiu%,KE%H%&MM%Oﬂ%ﬁEE
S ERA B ZE(R&D / GNP)X 0.72%,

S 6 -



HRBEFME, REM O SR IS S 3R 4 R I(R&D / GNP)Y
MRS, WALCTEN, Bk, GESHMH TIWERAX, #E5%EEEH 48
Mfliit, 80 AFM, BFFIRIBEERGINRA T BAMNLILE, REERVFHYK22%, &
JETPERZFA R 045%. W, AiiIREPI S RBA RE AR EH YK, (K
J&rh [ Z W rh_L KT

=. FHRERITR

MBI SRR S, R AR, SR RRNBE AT EGER, BERE
RIEZLIC T w0 R4 8, RBEFHHEALLS . RS -2
DCH AR TR 2, IR LI B 1A Y R % R,

(=) HRZFHIZ RS

R —ZRE, FEALIHE T HREB LR, B R E S Tk R %7 F i
7B R A R R T R 2,

L. [HERHE BRI

1988~1990 4 EE LM 1L H BHEBUGH R, < b 1 BHERCE - RISEEHE T 76 4
H. 349 MIREL, FiTT 4696 MBS, LA WM IBA T 67.5 {200, HobE %8 5%
3194250, 5 47.3%; VHBEAR 108 HFASMALUETH, Hbfvg. [
1 81.2%., “L I RHEBOGT RIS BB G ERE (045 T55) 10462 i,

1991 ETFRR LMY “ N A BHE TG HRIE R HE T 170 24T H .

2. EZRES TR KBS E R

R E A TR0 A R THE S LB BRSO, BT9E. BRI H-RI4R
ik, DUERGHRRSITH, 1984 00k, SCRHEFHIA 126 9, Ho T AL MR
PR 80 2k, T MRS EH 37 4>, B 1991 4% Rk 59 15,

3. Bkitg

1988-1991 4F, KL AR Bt FE0f 13 25018 Wi, B @K% H 1713 Wi, i
6.8%; AR E 8997 Wi, i 35.8%; BLAYESR 1803120, P &GBUNE % 9.8 17,
E,ﬁiﬂ@%Mﬂﬂimzﬁﬂ,ERS%,Q%%ﬁﬂmsﬁﬁ,ﬁﬁﬂ%oéﬁﬁ
R INEEHL 67 4, WA BT EAIE KA R 623 HAK. B 199] FREERIIRERE
kﬁﬂmalmnmoﬁ%%ﬁ%ﬁ%%ﬁﬁ4wﬁﬁ,%%ﬂﬁﬁﬁummﬁa

4. ERPH AR E S R

ww@ﬁﬂ@%ﬂﬁ&%iﬁﬁﬁﬁm,%ﬁrﬂmﬂ&&%omm@wﬁ%mﬁ
mﬂm,%imwﬁﬁﬁm,@ﬁw&mﬂﬁmﬁoﬁﬁ%ﬁ&AﬁF#ﬂ%%ﬁB%
HB24LIG, FERENLK.

(2) RERFHARLR>

ﬁm&m%%ﬁﬁﬁﬁ%%,ﬁﬂ%%&*ﬁﬂ%ﬁ%,%Eﬁ%i%T%&ﬁﬁ
K (863) 3t RIAN K AE R,

. BEAMEERE (863) iR

“%y#Mﬁ%Ti%Hﬁ\ﬁi&ﬁ.%E&*‘ﬁ%&*.E%Qﬁ*.%ﬁ&
*ﬁﬁﬁﬂﬁ*%h&@ﬁ%w¢$@ﬁ9¢ﬁﬁﬁ%ﬁ*%ﬁﬁ,#?Wmﬁﬁmﬁ

. 7 .

5



S2ht. “86371HRI4 T R M BER AL L Ik B, 1987-1991 F, RO LA SUREE A L8 3%
PR 8.56 120, FHIREAELAT 1 T ARABTABIR. B 1990 %, R0 A SUEEE
B 400 £ 101,

2. kAT

1988 4FJF UG LM & A E R, LA E A ek, DAS B R & k. 19881991
M, ORI HET A 2897 3, FUrb [R5 F 880 T WYY 43.6 {40, IR
254 420G, % 58.3%. XEEIHE BTG, BOFE S 19434200, FiAIBL 52512
g6, 1991 4, ZE%S Gt SEMAS T 27 TRARXESHHEAT VAKX, Kk
AR 2587 K. YA T 7124000, BARR S BURA 87.3 42,0, Flid 85 8.3 12
I,

() hnsEAEal AR

{Efe AR ER M iR, EAARBFECTHE L EERNHBRTE, WAtk T
W7 E R EACERERIOT RIS R, X AR A F R ERV B,

1. BRAREEEEWNA

1988—1991 4F, (%K [ARBFFEMN 1.21470, s 18120, WK T 48.9%, #f
EISER I EA 6 HAFIAR A 2 A2 A4, BrRa PR AHE) W ERFFERA
MESm e, HYEEA %G58 SHM 70% % H, 1988—1991 F L ¥rh& 2 miH 1.3 5
W, YRHIEHi 441200, T-HEAMA RSN 3.5 AL,

2. MR E ALK EEWIT

1984 FF R LM A K E S LRI REMEEERRE, PREVER. k5,
TAERERII B AP TE Y T4 A ERESERE, B 1991 F, ThREITEE
AR S442o0, SMUBUE 083 1200, BIREREIT U 5.042E 00, SMUBE Rt
H 07742300, BIHA Mk, P8 A LR E M E E % RELE 997 ot R8BI
4.6 1%,

3. BRI

1991 “F/R s E I F R T RMEMHREN 10 MEADH, EERHKEX 1200 701
RLSZ s, SFXa a0 B 9 BhaR A A 120 HC.

M. FHEGEZHA T EA HAR

iU RRE, B THRGE T4 ABO MR, B hmgdk a6 78

1. Bl RS 5l

1988—1991 4F, [l FLBE 4 BAIE R E KB H MR 9.6 0, He 1991 35 3.3
T, PUAE R AE R CR N 25.4%; ZRBEZR LHEHE 800 i, H4EERH k4
#IH 2033 W; FEBEREKEGH 455 501; FEEFARB-FRGIE 112 5,

2. LF)

1988—1991 4F, SZHE NS ZFEHM (KW, THBE/R. Wit Bi§ 158 F
i, HrPEMBE 13.8 )5, 5 87.3%; U4, LR R THEFEREK 13.7%. 2
FEWA RER 7.6 HF, HPRHEER L1 F4, S8R 148%; LHHNE



5.8 5, 5 76.0%; SMREIFEA 0.7 T, b 9.2%; EXEENER G, ENE
P 6.7 T, o EEY 88.2%.

3. BHEIE

1988—1991 4F, [EHPRE ZHIM KRERG ( CBHESITESISCDY.  «RH#iFibES|
(ISR)». «BHERAZWREEIIASTPY, «XEETEESI(EDY) WFHREAH IS UK
HA9 TR, ALEABRRARFICLEEN 1.3%. RO XCKEHR, 1988 £REA
R TFE 14407, 1989 LU S — PRI 15 i,

#EXtE A 1200 FEHBC PRS0, 1988—1991 3L KBRS HC 35.5 FES, B 1988
FLIE, BHEEERMNE CEERERK, 1EPE LYK Y 3.3,

4. BEAFTHEO

1988 FLASK, HEFBAS @ IHA T KEEREK, 1B 1988 S/ 12.9 2.2
G, HKE 1991 #2882 K0, VERMKT 1245, FETHMKERE Y 308%. &
BARTRAEL OSBRI LE, M 1988 EHT 2.7%HK 5] 1991 4E/ 4.0%.

90 FR, ELELFMAERBICBIY. 0K FTRE NS T LiHE
PPORBI R R VY R SRR ML V%, R0 T A MR SRS, txd RISt TARR I T
EH. ERREMER, ROTLFMBBHEESHSENGS, MERE LR, BRE TH
BK EHT I G B



Overview

In today’s world, science and technology is becoming the focus of economic competi-
tion and military confrontation. It is of the common understanding of people that science
and technology is the prime productive force and decisive factor for economic develop-
ment and social progress. Science and technology development of today is characterized by
its accelerated pace of progress, its growing synthesization, its integration with economic
growth and its trend towards internationalization. With drastic change in the development
pattern of the world, every country is trying to reallocate its S& T resources and readjust its
strategies and policies for S&T development in an attempt to gain a favorable position in
the new pattern. In such a situation there exist both opportunities and big challenges for
China’s science and technology development.

Ever since 1978, S& T in China has been experiencing a period of vigorous growth.
Following the laws that govern the economic development and S& T advances the Party’s
Central Committee and the State Council of PRC formulated a guiding principle in 1982.
It reads, “economic growth must rely on science and technology whereas the latter must
serve the former”. Over the last few years, the broad masses of scientists and engineers,
with deep belief that science and technology is the prime productive force, have thrown
themselves into the surging wave of management system reform and continued
advancement of S&T. Fearless in blazing a new trail, they succeeded in bringing about a
new situation in science and technology development. From 1988 to 1991 tremendous suc-
cesses have been achieved.

A. S&T Management System Reform

In March 1985, “The Decision on the S& T Management System Reform” was issued
by the Central Committee of the Communist Party. From then on science and technology
started a new period of reform and opening up to the outside world. Working towards the
goal of integrating science and technology with economic development through acceler-
ating commercialization process of R&D results and restructuring fund appropriation sys-
tem. marked changes have taken place in China’s science and technology.

1. The Reform in R&D Funding Appropriation System Motivated Research Institu-
tions to Serve Economic Development Better
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In the reform of R&D funding appropriation system, science foundation system was
practiced to support basic research; research contract system was introduced to fund ap-
plied research and government grant was provided to those institutions engaged in re-
search and development for public utilities. The introduction and practice of contract sys-
tem, technology transfer, technology being valued at shares, joint running of enterprises.
various foundation system and bank loans have replaced the outdated funding
mechanism in which R& D institutions depended solely on government grant. Such a
change not only helped the commercialization and industrialization of R& D results, but
also increased, by big margin, the size of financial support for science and technology.

In 1991, the total revenue of all the R& D institutions (in natural sciences and engi-
neering) under the jurisdiction of government organizations at and above the county level
amounted to 22.58 billion yuan RMB, up 62.1% over 1988, an average increase rate of
17.5% per year. Of the total revenue, 8.79 billion yuan RMB, 38.9% of the total, was from
government through fund appropriation, increased by 25.8% over 1988. Revenue
from contracted research and development reached 10.82 billion yuan RMB, 47.9% of the
total, an increase of 97.8% over 1988; bank loans totalled 1.77 billion yuan RMB, 7.8% of
the total, raised by 1.53 times over 1988. In the 4 years from 1988 to 1991, the portion
of government funding in the total was decreased by 11.2 percent point while the portion
of revenue from contracted research and development was raised by 8.6 percent point. The
revenue from contracted research and development has become the bulk of financial sup-
port for R&D institutions. The deduction of operation expenses for technology develop-
ment institutions has in the main been completed, thus realizing the initial transformation
of operation mechanism.

2. Rapid Expansion of Technology Market Accelerated the Commercialization of
Technology Product

Ever since 1985, the size of technology market has expanded rapidly on a sound basis,
bridging science and technology with economic development. Through the enforcement of
“The Technical Contract Law” and “The Patent Law” and development of
technology market, technology product was identified as a commodity, market mecha-
nism was built to administer compensatory transfer of technology in the form of contract
based on the law of value, thus invigorating the whole system of research and
development, application and extension of technology achievements. In 1991, a total of
208,000 technology transfer contracts, valued at 9.48 billion yuan RMB, were concluded
through technology market, up 30.8% over 1988, by average, increased by 9.4% per year.
The management system of technology market was gradully built and improved. 989
technology market management organizations and 1,019 agencies for technology contract
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approval have been established. By the end of 1991, the total of full-time or part—time
technology trade business agencies numbered 21,000, employing 531,000 staff on full time

basis, 100% increase over 1987.

3. Areas of Science and Technology Development Expanded ard Form of Integration
of Science and Technology with Economic Development Diversified

Spurred by the measures to commercialize technology product and to restructure the
fund appropriation system, the majority of scientists, engineers and other technical people
threw themselves into the mainstream of economic development. In the course of practice,
scientists, engineers and other technical people from research institutions, colleges and uni-
versities, and enterprises, created various forms to link science and technology with eco-
nomic growth. In 1991, over 30% of the R&D institutions under government jurisdiction
established relatively stable cooperative relations with industrial enterprises or economic
entities, and among them 279 research institutes merged into enterprises or
industrial groups; 247 research institutes concluded contract to run small
and medium—sized enterprises. or took leadership position in enterprises; 265 research in-
stitutions participated in or turned into industrial technology development centers; 98 re-
search institutions joined efforts with enterprises to form companies producing complete
set of equipments; and 797 research institutions cooperated with enterprises in technology
development. In addition, by the end of 1991, research institutions and universities
and colleges have transferred 4,965 items of technology to 6,582 state— owned industrial
enterprises and 4,864 joint research and development projects have been established after
technical exchanges taken place between research institutions and enterprises. Giving full
play to the advantages of combined efforts, the diversified forms of linkage helped to push
the economic development forward.

B. Science and Technology Resources
1. S&T Human Resources

By the end of 1991, the technical professionals employed by state—owned units (in-
cluding professionals in engineering, agriculture, medicine and public health, science, and
teaching). totalled 17.17 million, 12% increase over 1988.

In 1990, people engaged in R& D numbered 617,000, 29.1% rise over 1988; among
them 407,800 were scientists and engineers, 38.1% up over 1988. Of these scientists and en-
gineers, 205,000, 50.3% of the total, were from R&D institutes, 56,500, 13.9% of the to-
tal, from industrial enterprises, 118,200, 29% of the total, from colleges and universities,
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and 28,100, 6.8% of the total. from other sectors. In China scientists and engineers en-

gaged in R&D activities numbered 357 per million population.

Compared with other countries. China ranks the fourth. in terms of its absolute size of
scientists and engineers engaged in R& D. only after the former Soviet Union, the United
States and Japan. However, the number of scientists and engineers per million population
in China is far smaller than that of the developed nations. ranking in the upper middle
among the developing countries (according to estimation by UNESCO. in the 1980s, by
average, the number of scientists and engineers was 3,000 per million population for the
developed countries, and 130 for the developing countries).

2. S&T Financial Resources

In 1991, S&T financial resources of China totalled 47.43 billion yuan RMB. 67.7% in-
crease over 1988. Of such an amount. 15.62 billion yuan RMB. 32.9% of the total. up
32.4% over 1988 came from government fund appropriation: 18.11 billion yuan RMB.
38.2% of the total. 78.1% rise over 1988, was S& T investment by industrial enterprises:
7.55 billion yuan RMB, 15.9% of the total. 54.5% up over 1988, was bank loans.

In 1991, R&D funding in China reached 14.23 billion yuan RMB, increased by 59%
over 1988. The sources of funding includes: 54.9% came from government appropriation.
25.4% was enterprise funding for R&D, 14.0% was made up by other sources. The fund-
ing breakup in terms of performing sectors is as follows: 50.1% was for R&D institutions.
27.4% was for in~house R&D of enterprises, 12.1% for R&D in colleges and universities
‘and 10.4% for other R&D activities. R& D funding as percentage of GNP in China was
0.72%, or R&D / GNP was 0.72%. Compared with developed countries. R&D funding in
China, both in absolute and relative terms (R&D / GNP), was far too small. and was smal-
ler than such newly industrialized countries and regions as Korea, Singapore and Taiwan.
According to estimation by UNESCO., in the 1980s, by average, R&D funding as percen-
tage of GNP of developed countries was 2.2% whereas that of the developing countries
was only 0.45%. It is obvious that the financial input on R&D in China was at a very low
level, ranking in the upper middle among the developing countries.

C. S&T Development Programme

Pushed forward by S& T management system reform and in line with S& T and eco-
nomic development trend in the world and national conditions, a strategy of S& T devel-
opment in China has gradually taken shape. The strategy consists of three levels serving
the mainstream of economic development, developing high and new technologies and in-
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dustries, and strengthening basic research. A series of S& T development programmes has

been formulated to effect this strategy.
1. Serving the Mainstream of Economic Development

At this level, the National Programme of Key Projects, the National Programme of
Key Industrial Demonstration Projects. the Spark Programme, the National Extension
Programme of Key S& T Achievements and so on, are organized and executed.

1) National Programme of Key Projects

The National Programme of Key Projects of the Seventh Five— Year Plan was imple-
mented from 1988 through 1990. 76 subjects embracing 349 projects were identified. and
4.696 contracts concluded. During this period. total investment reached 6.75 billion yuan
RMB. including 3.19 billion yuan RMB, 47.3% of the total., funded by government
through appropriation; an average of 108 thousand people were involved annually in activ-
ities related to the Programme, 81.2% of them were scientists and engineers. Positive re-
sults have been achieved from 10.462 contracts, including sub—contracts.

The National Programme of Key Projects during the Eighth— Year Plan, started from
1991, and more than 170 projects has been identified.

2) National Programme of Key Industrial Demonstration Projects
. National Programme of Key Industrial Demonstration Projects links up with pro-
grammes dealing with research and development of key projects which are in the upper
reaches of S& T development. The Programme identifies projects each year on a revolving
basis. Since 1984, 126 projects at national level have been planned. among which 80 were
industrial demonstration lines, 37 were industrial demonstration bases. 59 projects have
passed appraisal by the end of 1991.

3) Spark Programme

From 1988 to 1991, the Spark Programme identified 25,118 projects, 1,713 projects.
6.8% of the total, were national projects; 8,997 projects, 35.8% of the total, were provin-
cial projects; total investment was 18.03 billion yuan RMB, among them 980 million, ac-
counting for 5.4%, were appropriation by government at various levels, 7.02 billion yuan
RMB. making up 38.9%, were bank loans, 10.03 billion were self—raised, accounting for
35.7%. Throughout the country 67 Spark Training Centers were set up. A total of 6.23
million people have received training. From 1988 to 1991, 18175 projects were completed

with output value. profits and taxes worth 45.9 billion yuan RMB and 10.6 billion yuan
YMB respectively.
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4) National Extension Programme of Key S&T Achievements

National Extension Programme of Key S&T Achievements were carried out on trial
basis in 1989, altogether 37 items of major S&T achievements were to put into application.
The Programme were formally introduced in 1990, and 92 major projects, consisting
of 485 items of S& T achievements, were listed. Total investment during the two years were

820 million yuan RMB, mainly from bank loans.
2.1De'veloping High and New Technology and Industry

In order to follow the frontier advances of high and new technology in the world and
promote high tech—based industries. High Technology Research and Development Pro-
gramme and Torch Programme were organized and implemented.

1) High Technology Research and Development Programme (863 Programme)

Formally initiated at the end of 1987. 863 Programme has selected as its priorities on
I5 subject projects in seven areas: biotechnology, space technology. information technolo-
gy laser technology. automation technology, energy technology. and new materials. 863
Programme is wholly funded through government special appropriation. From 1987
through 1991, 856 million yuan RMB were invested in five areas of civil sectors. Profes-
sionals took part in projects research averaged 10,000 annually. By the end of 1990, over
400 items of positive results were achieved in five areas in the civil sectors.

2) Torch Programme

Introduced in 1988, the Torch Programme emphasizes high—tech projects and lays its
basis on high technology development zones. From 1988 through 1991, the Programme
identified 2,897 projects, including 880 at national level; total investment amounted to 4.36
billion yuan RMB, including bank loans of 2.54 billion yuan RMB, 58.3% of the total. It
was predicted that after going into production. these projects will produce output
value worth 19.43 billion yuan RMB and 5.25 billion yuan RMB of profits and taxes. In
1991, approved by the State Council 27 high technology industry development zones at na-
tional level were established across the country, 2,587 enterprises passed examination and
were granted the title of High and New Technology Enterprise, whose total output reached
7.12 billion yuan RMB, total revenue from technology development and trade 8.73 billion
yuan RMB, and total profits 839 million yuan RMB in that year.

3. Strengthening Basic Research

Projects funded by National Natural Science Foundation play a very important role
in stabilizing and strengthening basic research: for the same purpose. National Programme
of Key Laboratories and Climbing up Programme are executed. These projects and pro-
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grammes are basically supported by government through appropriation.

1) Projects Funded by National Natural Science Foundation

The amount of National Natural Science Fund was raised from 102 million yuan
RMB of 1988 to 108 million yuan RMB of 1991. an increase of 48.9%. It supported on a
continued basis about 60,000 research professionals and 20,000 graduate students each
year. About 70% of the fund were used to support projects selected by scientists at will.
From 1988 to 1991, 440 million yuan RMB were spent on total 13.000 various projects, an
average of 35,000 yuan RMB for each project.

2) National Programme of Key Laboratories

Started in 1984, the Programme has approved to establish 74 national key laboratories
in institutions of higher learning and research institutions under the jurisdiction of the
State Education Commission, Chinese Academy of Sciences, Ministry of Agri—
culture, Ministry of Public Health and so on. By 1991, a total of 540 million yuan RMB of
local currency and 8.3 million USD of quota were raised. Total expenditure for construc-
tion was 500 million yuan RMB, foreign currency quota expended was 7.7 million USD.
Up to date, the fixed assets of each laboratory was worth, by average, 9.97 million yuan
RMB. 4.6 times as much as that before the Programme supported construction.

3) Climbing up Programme

Launched in 1991, the Climbing up Programme has selected 10 major projects in basic
research. The State allocated 12 million yuan RMB to support them, averaging 1.2 million
yuan RMB for each project.

D. Major Output and Impacts of S& T Activities

In recent years significant progress has been made in S& T development and the coun-
try’s capability in science and technology has been enhanced.

1) S&T Achievements and Awards

From 1988 to 1991, 9.6 million items of major S&T results both at national and pro-
vincial levels were achieved across the cpuntry, among them 33,000 items achjeved in 1991,
average growth rate through the three years was 25.4%: 800 items won National Awards
for Inventions; 2,033 items won National Awards for S& T Progress: 455 items won Na-
tional Spark Awards; 112 items won National Natural Science Awards.

2) Patents
From 1988 to 1991, 158.000 patent applications of three types (invention. utility mod-
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