$394% 56l
2024 46 A

ERPLRIFTHRE

Global Science, Technology and Economy Outlook Jun. 2024

»

I FEEIE BEN 22 35 55 Wi oAl 1 TR B 52 5 0 7

A B ¥, §89=, EKLF
(AFHERATEARE P, F 100081)

 E. S EFRABEANGFRE S TR SR 5 KA B R B Sk, RIT B AR 49T
%] (Framework Programmes, FP) . A% 3 F 204 %] (Human Genome Project, HGP) | /7w & X B &K+
5 T 4238 % £ (Natural Sciences and Engineering Research Council of Canada, NSERC) & 4E#F 4
¥ Fe £ BB R A7E SR AR FF R (National Institute of Standards and Technology, NIST) #F£ 7

Vol.39 No.6

éﬁ s -

Z IR AR KB ARDMTT 4 R4 LAY

ZFHrat AR R RFE ST, 225

A IRAT, BT AR I, REAIFEEHIER, Py et 3ut, R 25t 288 2 40938
AREAE R 2R 0 R B B B PR E SRR AT E B 4 P B B R AT R e iR E R

KA. ZF Yt REERIER; 2k, HENR; BRE2%R

FESEE. F204; G323 SCEkERIEAD: A

DOI: 10.3772/j.issn.1009-8623.2024.06.006

H 1956 4F2R 3% IF 4 M i i P8 48 9 i 0 — [
ST R B LS, PR AR AT E %
ol Ml X 28 B G 1) BURR — B A PR A O Y T
GURZ —. 2E R 2 WA w5 o H A A4
F 2 48 A B K A 7= 1 R . 1995—2007 4F,
K 2/3 B2 Be s ok | T LR Y, He iR
BTG B IE R S A0 (R&D) & AR T, 2000—
2013 4, R&I XJ57 s A= IR A, FE75 2% .
[ B S E KR 17%, 185 R 223600 30%,
L, WFRBCRENAN 10%, Er- Rt
1.1% ~ 1.4%", Veugelersm KK, NI E R A
A RE B ZERN TR | il Bl AR 1 i A A kAR
M 2205 7 TH PSR R —E Pk PE, A E
A7 EME (GDP) A= R I AR 2
bro FERMABIE RS, $5% MIHeR s Al AT &

F—EEE N
BEEEET:

ncste.org

J5 T B TR I T R 38, 7R R IR TE AR E
10% ~ 30% B> vl i R 400 SRR 100 KOG,
HAFAEARAR RS 25 10 ~ 30 Kot . 7ERkM
R AT mRA R, HEHRRET 54%, W4
Bt 100 WOGHEATIE &, /A Rl ARAE 56 25 3R 15 54 Wk
DI NE 22 & TN

2002 4, T3 [ R go Rl i) 298 - 1A
R AE2E E R AR 3255 27 R Rl B R BUR B 23
Ay B R R, SEEAE TR R
B A E K, BOREAR R R R — R0 B R P
W, BRI AR XTI SR I vk, B
P sk o H 25— AW E U PR PSR X
ISR R AT IEAL, B B BOR RN T E kAR
ONFUBI 5 S R R A e A, R F 2 MUK AR 535
I B AR A B BRI RS B AR . W UM ORI

FeFE (1988—) , L, WL, BYRRWFSCOL, TBEWFRITI ARG MITEAL . KA R
M5 (1979—) , 5B, Wi, BIE6, FEEAOTTROARHIRS SECE . PHOEE . BRI, B #RHT: shixiaoyong@

WERE: | AREEHEEGTRImE O RARHEANE i BRI SoiE b EIEAEDETE” (2024A1010070008 )

UFE HER: 2024—03—20



Oft S B M, Sz, AT AT AL TG I E PR SCES R R

AN SC T AR i DA VR R SE ™ 2

IS FEBIF R AN A B LRI 2 i 1R
AT A A R T AR A, (R e I
I B PR AR R A 5 o A
[l N MRS R A AIEAS SR 2 — . 2012 4F,
ZTEES R EAHZ ( Organization for Economic Co—
operation and Development, OECD ) [—IjiiH#x ),
TERE £ 5 48, YONRHEHE R H S “E T
5T, M E T2 20 75 PEAR N 2“5,
M TR o OECD B9 34 A B g 28 4
FE G B REEA T 1 1, APl H A (R
TR 1L ANE S, DR PIAl A 2 0 12 00 o 52 ) )
A 124 NP H A5 ey ) [R] SR 2
DIl A5 I L R ) A5 T A [ 5035k 11 A4
124, WIAAELRE L, OECD TERHITA 7
T 748 A 1 R 5 e A

WA XS T 28 LRI AR 22 5% 52 ma DA 4N
W H A DR R BB S [T 225 8 AR ELTE DG oY (R 2%
WL BN AR, BURRHHARIRRE N
2T R AT RMPLELFAL . N ARBERS AR A5
Fhfls . WEPR B, SR RERMIX E 4R
PRBSZ MDA 7E EURT R SRAE BN (0125 3 3L ) 57 4
SRR, TEASEHE R BT RS 7 T
T RCGARIITAG E R, X ERH TR 28 0F
N RA —ERNSHME. A LGB IREOR
) AR RAZEARL . AP R S
DI AT A5 J5TH , E4% 1 RRBHESE TR ( Framework
Programmes, FP) . A 28 2 [ 2 it %] ( Human
Genome Project, HGP ). MERAREES T
2 i 5% P 35 2 (Natural Sciences and Engineering
Research Council of Canada, NSERC ) & 1E#F % it
Wl S EZARE S EORMFEPE ( National Institute
of Standards and Technology, NIST ) B &% H %5 4 /|~
AR A 255 MR PPAG SR
1 U552 HEE
1.1 ST 525 2 0m i

I E I B 52 e DA S ok, X TR T
TET F) 552 W) A DA T8 R 22 2 M B PR O e 36 592 P
R, e Bl CPrr e T ) s

M) PEAR 8 5 L2 X 0O 5 | R ) A G 45 1 179 A8 Ak
FEDEAT B8 b P TR MR PEAG R A A2
OB A PTAL S R AT B Y B8 23 BT sl 3
IR, HE VN SRR 2R U B 5 Tk
G, S PEAL SR & A g M, A
()4t 2 N2 U A (EL TP AR S Bl = S B pk, TR 2T
R MG I ik MY AR G o sk R 2 %
B, LA SCEITS B R AT e m, KL
BIGEOLT, 20 g PR it & 20 )2 1w
HAE W —5r

H 20 22 80 AR LK, XFRFABF5E 9 2 5F
I A 78 b & TR (1) 23 Fe it 2 5% Bh k&) v
I B, I\ 2000 45 AR AR Sy —Fh R 40 55 B AF
7 o (FR A I 5 RN 20 5% 52 ) A4 AE 2
T Az 200F o B At ), ARIEAEAE Pk
o HTR A BRI SRR, BT N A2 M EE
YRR, B BUAR A BER m PE AL RGBT R
AARY KA Y 7 2018 4F B RR HAE SRR Y
M) DA 2 15 Hp, XA S F & b 28 % 5 i ) S L
PR AT TR, ABE, R 5 A UA R e
B K A R AR . Bl ST
N E P RN B TR 55— RN Pk i Y, &k
S 2 SORE R E LA A B — 30

17 PN AP A S B v ok 1 2 1 B DA
AT LT, FEAWIRR RN R AT
7
1.2 ZFHIEEELEHE

HAR—SCIS YN AEZRME . AR . TR
385 1 FE R R G800 H BRI 4R AR R B a2 B
52, AHRIEAE B AR R G H S N
CEATARRESE , R Ak s RAFEE T RIS T4
TGS RIS, T 8BRS X
SR E TGS, CHNE” REARIERR . 1%
3l WERVL MR R Z B ZE R, T
PSR TPAS SR T35 B PPAR D28 AL 1 sl b )
VPRSI EL PRAL AR AT H 2R, FEal LA
WA X AP SR E . TSR R R T M
BAGE G R et R, FEE R IRIW)
AL WES . R VPR R A AR
ROWETD) .



- BHE 2R -

RS RS

YN I e T

SHEIES

B 1 itxiEipiEs 1o

TELEFE RS vh i UL 7 A I R |
FIMTRAETT . FETIHRIENE, 25
PPASHESGE BB WESh . 7 R R
— IR AR Y, BN AR

SN PEAL T R — A B SR L, Gl
SERBEEA IZIECR (ARSI ) 2=
SR, RIS BT I AR EA
LEBERMAPPAG 2L 125 ) — A B BT A LR
BEAFTHARIHRIE T HORVE TR TR A= A
R, Wz B, BB A RS A R
U o0 N FEBIEA ™ AT RERR] A5 i AR
e e A, PR FANGRIT]
WA, A REAE B A IR IR A S AR
DL ORI BT Ak 4t

P RIE MR TR — AT MR
MR (AEBERA ) SHERRRT, 73k
WEABA R TR MDA b 22 I E A 2T Z
DR U A J AR RIS . UL T s
PSP RN R AT, ORI BB
A SERZMRER, AP EB AN 2
[ 55 A7 DA A £ B 45 2R 2 ) LS A 1 Al
s TP ARSI RIS . ZEMEE T
AR T A B AT A = AT, B
[ B A 7 M B8 R R 1 A5, ) SE 0 R B, O
Al A e DXCIOCRIPRAT B 22 T AC A ) 0 6
HNTTHE.

2 [EBREGE ML S SR

RIEREHIEBAREN S . NI B
B GRPR AR R D A SR R, R T
PR 4 ARIZERI R A5 e Al 52
2.1 BREBAEZRITRIZ G R M iTfh

DO SR 2R a2 R SR R R 2 3 I

FHAZE BRI, A 1984 4F (55— WIHESE 1] ( The
First Framework Programmes, FP1) & %] “HiF
28RN (Horizon Europe ) 11X, 3140517 94~
BB TR 2R 3R 22 B 52 ma DA 51 5 TR Y
Wit B S L A RIS B, AT
SR ETPEAG . A I PEAR RS PRAL . BTPEAN T
R St R SRR R 5 R PP T T AR Y B
SRS, WA BERE ™ A 5 Y 28 5 141 5
Jo VA 32 T AW 2 5 S BRI AR R R 1
20 W -
211 “SbPRBRH” 16 XEHABIZREER

“HISPFZR RN TR R A TUIBIAE 2
AT 2021—2027 4F, W2 B2 AT St
SO AR PEARAESRXT P2 MO RRAERE R |
FESS . BORFNZE T 52 3 A5 0w 28 51 43 i) ik
FPAl . TEEORFG VI, dad 3 A 5
AR N W AR HEA TS A . OGS e [ A
—: CQIERETRIFRYBG T, DT EURT R |
BT S RKIATH . ez igie —, Rl
ZHEAFEE ", R OCTERN AT
BRSO, AT G SCHERE
A= R R&AFLHR” , HEANFA NN & S
X TS HER B GDP 14 3% FTRESE M H b 256
W, ZRHEEARAZ ORI A LT SR T
ZH Tl /ML AR Al AR AA I K 5 4
B, gk 1 R
212 REFRSH

2006 4F, FERAEE7SHEZL TR (6th Framework
Programme, FP6 ) %5 ¥ 2 B Al 52 it Bk A 565 £ AE 22
it %1 ( 7th Framework Programme, FP7) 2Z %], *|
FP7 AT 1 HIBE PRS2 AL . A R 352004,
i 7 3 FBURTE 5. “—WUIMIH”  (business as
usual option ) , ZRZR N FP6 [RIFERYFUR . [FIAE



O IR, B

W, SHz, MAE . AP ST E PR S R R

R WFEEIMN THRIEFHIMITMG X R MEES ENER
S B B
IR R AR
JE IR SR Al KA
RHEEEMMAS—:  “HFZ GURTAUR . TFRDTAERET  AUREGE . THRIBIRIIH 2P K. TR R A

R TR 25 KA IR
R, AR BT A
RYAEATT, IF Rl Al
& T

KHERZ R IRAE — . HIFERIER
PHBISE 15 22 BEAF Al HL
2, PRI A, K5
A 3 X AR R A2 B 11
RN A Rl S0

REEEM PR = H-PERIK
MBREAE T . DFFE R
RIS b A
FAAPE - M R&D $ 5
RIHCE Z IR BN,
AR Tk il
FRIA Al 4 5 4

P LB TR iR
(FEAPFRE 73 ) 5 R
P (IPR) HHERYECH

TR 51k
NSRBI 4t T AR
(FTE) stk s (422 TAE
S

BREHTE: TR IR 5
LA I VN e

Jir A B BT R (R
BRI ), B
IR AL

el . T HRIBE B H S
S5 NS A2 T AR
HRLHE i (R U T )

PORBUAR R Kt
3 B89 R A Sl Al B A 2
SERRNSLTE (ALRSME
BT

AFRIRNAE . 3 CELA
AN ) | Mg

S KL TR R
(44 BT B 3 B 4 45 1
FEANAl R T AR

Xt “3% GDP” #Y H br iy 51
wk: Wz, B SL
B “3% GDP” H 4% 77 i B
PSP

O E bR R TR 592 5 BRI B SR S i T

44z<

Model of Evaluation by Sectoral Interdependency and

Y£247  (do-nothing option ) , ZMHT ANFEAERK B HESE
TRIRECR TN BPRASE BT REME s “nastEse
T, S HTAE FP6 YRR bR AT IR
i, eI, BRINZE B2k T TAH B
FAMELA AR BT T 2558 (New Econometric

Supply, NEMESIS) , XJi% 3 FhB 5175 5t i 52 e i
FTEaTIFHT, RN BB Wi S H AR Y DTk
BN . 2 W Tl “—VIHIH" B R&D B3R Ky

ZMER, MERT N CINEEAESE R PIRNECR
I3 5 ZAH LR 25

® 2 “HIEBRIEZRITRI” A0 CRIEAT BURHTHASM 1
y PG Xt HRL PG XA
o N “—YIRRIRY “hnsEAESR TR “—PIRIeT
LK GDP &% 0.84% GDP 141K 0.45% ~ 0.96% ( P hr shgons AT )
Bl b 80 T ARl i ix HaH 40.0 T35~ 92.5 ARSIV HLL:
A IIRTE WIHH 1 8 EVBRRAAIR 2%, 3 VRSN 1.43% BRI 4 T AT 36 0 0.64% ~ 1.57%, 3 18R
0.30% ~ 0.90%
R&D AR R&D $EA i GDP HL R 0.1% R&D AL GDP HHE 5 0.059% ~ 0.230%
SN N4 /L 87 000 A& i B4 4.0 J7~ 21.5 TTAWFE AL

2, WOMZE BL e BT s AEAL TR i
—IBORIET, KK FP7 IR A 2007—2013 4F,
TR St B[R] JL-T- & FP6 B A5 %% 558.06 12
MKIG, 2 FP6 SEAIAIT 3 1% .

2016 FFRKEHLUIF R T “HboF-28 20207 1141
(H2020 ) HPERG, *F H2020 BTN 55200 5
FP7 I SEBRZeE s — Rl HEAT T 3P4l . 5 DAAEPEAL
A EE, FP7 Fl H2020 F) 2855 5 M 2l () — 4 i B



- BHE S 2R -

FERER T RS T . DAL S o 7 2L —
ARG R 2B 5, B FP7 1 H2020 128 5% 3%

S — A B ol — A SR A b ATt . PEA
T 3 XTI (WFE3) .

£ 3 FP7 &iFiti RESIZITRA

ELE I HEZH
RAHH BB A PEECT i BT F AL P T IR PR RS 5 B AE SR ) DL BRI A7
FP7 7= B LA Ak FP7 B L R
FP7 15 F 9 [0] R R (e 3 o ) — 25 H R HLABAE FPT B8 A H )

2.1.3 S5 EHR

NEMESIS -2 4 FH R 20 Bt BL 1T AR ks v 12
TR 3% W& BARRISEIR, 25 2R IR R
HEZRTHR 52 ma P4k . 5Bt i) NEMESIS 28
F FP7 (U5 VEAE . H2020 (4 FP HATEAS RO < Hb
SELR RN AT S 2 BE R IR IEAG Y, NEMESIS 45
RUR— TR AYER T 2 M i A AL, X453 T
30 MERHREFFECHM: (CES) mfrhiatT
FIRRIT, AL T AR R s — 2 S e R
KRR ST, IR RIEHIS AL, s
TF BRI iz ER9 T A 7 . NEMESIS ffi T
Rk (KRG R ) | 95 8h i (BRI SRR ) |
AERERRIIR T (RRERGETHR) ) | BF9E S FF &4 (BR
WEEIH)R ) . OECD MICIE G M = Seit DL Bt
gt (BRNZE R4 ) .

H2020 2855 524 i NEMESIS AR5 ) 56
S A A B A M PEA WIS A mT LUR R 5 A
YRR . A ILF R ARIFIATER . 49 Es
ol e MEE (W 4) .

2016 4F, H2020 1 Pl A H NEMESIS 45 %4

THAEAFE], H2020 A28 5% 52 K7 2023 4F 18 2] 5
I, 5HELE GDP AL, H2020 MR 28554k 0.29%
i GDP U %%, 4 %29k 500 {ZKRJt (2014 4EA4E
), Kot E 2030 4EER W GDP B2 6.6 KK
o6 ", 2014—2030 4 TRE], H2020 4345 Sk Ik B
KB GDP WL 25240 270 ACRRIT (2014 4R AR )
22 ANEEREAITRIZFEImITAM

HGP J& 1990—2003 434 1] i 3% [ 450 S (1) [ b
KEFER], BASTRRN 13 45, %A 30 124
DNA BHFEXT AT . 2011 4F Battelle HF9E T 1E4E
TR ARBE S SISCRE T, BT HGP (255
PEAT T8 — kA4 i ™ 4R A HGP Y
LB MINRER I, 151 HGP B CRL A4 i 2
S ) — I, R T SR AL L R R
Wesh A ARl S o vz s N iRl & BRI |
Rl
2.2.1 AREABEAUKSBHEPAER

Battelle ffF 5% T 76 %F HGP 14 25 3% 5% Wi PEAR v
Py, BRESEAE HGP By R 52m (5 mBRshai ) |
B TEANIEAL I RE R ) (R BRSO ) , LA

® 4 EREAEZRTRIZFRIMITA SR

VAR

PR RS

AFEWERBARIFLFAE R

FAEWS1 30 R&D #AMETE 1 1LBRIT

[ H20 5 | £ R&D BAMEE /421K

W& BNARTE H2020 FUSE B4 i) 4 HE /%

WEA S ATER S [ ERSMTAT ( EEeFaE ) AR i &t /9%
SRR RSl R R sh i A SRR A B e it / A2 Rk




O IR, B

W, SHz, MAE . AP ST E PR S R R

PR RS

ol

GDP $é 1 / {ZIT

WA B | R

Al BN A /4ZBROT

T 5y 1%

B E 1 WoT

HFARBE 1%

FPs BB G A BEAE 1 WOTfbi i GDP/ ot

FPs @Bt AL | KOThiiHE e GDp/ Kot

DR BH DTk R IRl /%

FPs B¢ 4 X 45 2 DF 01195 sh A = SR A 1 /9%

55 B PR BRI A AL 1%

FPs X G BE s 29 B A 1520 / BT

WOk 1%

ol i fr Eo: /A4

SRR 1%

TfF 7 U P14 MR /%

B AR AR RESY 30 1 TR / BT

Z: 5 19 NTARARN5E Rl i DR ARG (LA i)
S5 0E N SRIG S TARBAIE A (A4 S BT

P S R A B T B s s e 0 B R 4 T A B 2 /A
F L IR AR RES B S N T

KB P 1 A 1A/ A2 RoE

W AR E L E T A / A2 BROT

FPs X D520 7 {CRROT

FPs BE 40 il AR Ao (il V2 W BE B Z R0 /%
XFE5E 5 -1 1%

T 3 AHERCHE / SRR (1C0e)

—UCHERB TR RE S / (AR

LReUA Y O, HeEct / | S AR BRHE I B (MtCOLe )




- BHE 2R -

i BEsZ e b AR ST Tz 5200, A 2 s .

SN JE HGP B2k AE AT, 45 HGP
B SRS e 0TS R 5T, DL K HGP )
SRR R A SR Y By B i PR 2 277 Y B4 22

DR R | i R LA SR R . D) RE
PESZ R JE 4 HGP Fir ™ A 5 DR 20~ IR IR g
s NIRAERE | B8 2 R S U Je s e AT
s

SRR TR HoR . HARRIRS
j EETE
< FEI o |HCP) T ] s e e
ik frysciy W SCH RN
KT (5 T3l )
Wy ! a Al 5B
il LY = 3Ll
i a2z i . g
S Fil
gyr e R e
I 7 HIRERA o
- Chitrg e ) A AR
” S 2 2
%J\E s e
LeFCpl |y > TP A=A
N 58
HGPZ K A 344 > e AN IR

B2 AXEREATRBINHRES =

2.2.2 B EHA

NI PR A 0] 52 e Ak 4 10 2 55 R R
1O A, SR T MIG 23 B LRI 0 4387 (Impact
Analysis for Planning, IMPLAN ) # A 3 47115,
IMPLAN A X Ik 2 5 2 il P ) 2 AU AL 2
—, AT AR WHBE AT &5
M) o AR i8R i 5 [ A [ R 22 B 1Y 420 A7
AL ERT TTEARR S, o FIFTIX 420 IR TR 5

Battelle fig i X 8 A~ 28 5% v AR SE LA T4
KA AP hib AT a5 R, #E
il 5 B BZ M B IR T 6 A~ N 2L PR 4 2 43k 1)
KRR T, HeAh, IMPLAN BERIGR Y& T 403%
CHRAKAREC N OFdE R, DMEXSIEAS
A7 1988 42 2010 41 REGE W 7455 (HGP
1E 1988 4F-F1 1989 4AF VAT IR AT 4 )
B, SRR 4 . BRI St

x5 BEEERAZFZMITAMPEREIER]

LR 2 22 45, IMPLAN #581T (4i5 )
SR A KA By EMITH RN RS (371)
BEPH 2H R AH G By P RIS Wi s s (396 )

5B AR B Ay il ity A2 W) o

Wl S AW ZS Y (133&134)




Oft S B M, Sz, AT AT AL TG I E PR SCES R R

FL PRI 2H 245 IMPLAN #A35] ( 405 )
R SRS iR £ Ay MR SEG A AR S (254)
LA & LR B SS (376)
2 I 24 A2 (131&132)

A E AR N T BB . Dy SRR A i
K B MEKIBI HGP #9374 K& 2003 4F- 3¢ F [E 37 18
ABe (NIH) FIEERRESE (DOE) £S5 ILH 41T
Rl 2 JE e R A1 2 AT A M AR RN PR B9 . T
sl BE{# ] Walls & Associates 23 &) F- & 1 [H
FHUFHHAF 5] (NEST ) BEfE .

FE NI AL 750 B Y B bG35 B R &
JEHESIT, il AU Hb BRI HS BLI
57 AR 56 F 2 U5 &2 25 . 1988—2010 4, 47k
B ELEE R LG IT 711 000 4~ TAEAE (1 TAE4ESE
F1AEPTAE L) | il 71042504 A
WA o AXAE 2010 4, ph 2 PR 4 27 A2 ) o e gl
AT L 37 ACSETTHIBRIBBLISCR 23 1235 TTR N AN
MBI, B, —AF PRI LA BUR A L4
TXF HGP B4 13 4E480%E

1988—2010 4, j=4E T #E#d 7 960 1Z3ETTHY A
ZETERAM o SIS IR o A2 PR A R 43 %
382,350 (2010 AR R 56 13E7T) , A
NG = v K R IS E S E T ol b g N WO’
TR, B 1 EIuBRBUN T A 141 Eous
TralsR
23 MEXEBARANEZEETIEAREESAERAEL

TR Z SR NIE

NSERC % 3. F 1978 4F, & Jin 5= K B I B
I e R R R B B LA . A VERE ST 5 & TR
( Collaborative Research and Development Program,
LR fRiFR CRD 314 ) /& NSERC K257 AE4F
AR TR, B AR N & A AR A5 = SRR ST AL
A IR Lol Re IR E R, IR
B L s 9 BB . 2010 4F, NSERC %1%
TR S B TP, JCI X g
R TE BRI A= AA VR OE R r s Y

2.3.1 CRD#XZHYrhirfrZIiER

CRD T3 55 5% ma P4k R A A R 1 _E A5
ik, MERum B NS R 2B R AR
(MFP) # KR ZE, IMHEEAE CRD RIS T,
KT R P AMIE KI5 sl % i 2 R Rl 5 1)
GDP MG K sk, i 3 s, B—LitaLE
ZARE PRI KA ( AMFP) XRGLERTT GDP K
it (AGDP) TTHR L 55 =20 1HA E W R&D
TGSt AMFP A1 A GDP (A 5Tk Ll 5 = Ak
K2 E WP TH A FEAE S GDP 4 1% sk
B SRR A AR A LA R&D 1 shaty K i
AMFP XFTREDEFTT GDP #EK BY simkiE; 26 AT
B CRD JHRIE B ok i A AR sl RN
A imad FRAN RS . U AU ER EE RS, &It
BCRD 21 %2 B g5 H XF A MFP F1 A GDP 1) 5%
LINIERS
2.3.2 gFtEsNFE

NSERC X CRD 3181 i 255 s v EAf R L T F
PR A B8 01 PR AL 55k 7158 MFP X GDP 3 K 119 Tt
Wike 75 AMFP X% AGDP By STk el v, R BRAL
B mERG I RAGEMA, FRRAEE LI OECD
[ X 1) MFP F1 GDP (AR B3 KR 2% K
OECD "X ZE R P2 3y iz, MU
THAREL, BT ATIEARNET ET
[ N R&D i sh%t A MFP {5tk , R RRAN AR
gz K [ PN A E R R&D I 34 MFP 1) 57k R 4%
4 50%, L FRAG B AR % E N R&D 1 3l % MFP (1)
TR 75%, EANUR 25%. #E N T ATt
i GDP 4K A3 R ARAR K2z Sk A 1Y
WA AT STERE O AG 5, (EU o0 sk (e
BBk A EHAN R&D 16 3h, LB BT IR 25%
FEBR 50% Al 5, K3 3 43 o1 ik HEBR 78 4b



- BHE 2R -

CRDIRIX gk . .
G | | CRDIFRMEA [ef PRI | ASERIT L] N

IRFR&D | YKSHR&D R&D

3P4
R&D

e ,
R M | | |em| e ek
P | e (PP | s icon [ mkricop

i W ZREATIRIBERKE ( AMFP)
XTGDPHE KA ( AGDP) HITTHR LA

v
S5 S FTNEE K E R&DAF A MFPHT A GDPIY Iﬁﬂik‘
CRD} 21 |5 A FARIEGDPHY K
L 3
VAL

(S8 R RDIE SRSt kb

| ST ROV A EA P R 3 A5

v

(5750 SREAINENE . RIFTRITECRSER . CRDIFIVEHIRSDIL FI X A MFPR A GDPH TR

B 3 CRDitXIZFHZmiTfiZEuEmitaEsR

CRD ML el B S R, 1998—2007 45
CRD &AW 2.55 {2 mociik 1 3.26 12 moc iyl
I GDP K, B NSERC AR 1 INoTAt 3 1.28 fin
JUI GDP, G4 e FRRAGE, NSERC B4 A 1
JCREMT K K2 4 IJTChHY GDP,

24 EEBERMAESEAMARERAELTMEZFZ

M 4h

NIST BO7 T 1901 4F, ZHEREMA . itES
PRuEfl . BEARGUH R — R A, ERES
PR R SHEARCF T A HEEEAEN . 20 fit20 90 4F
R4, NIST WG A& 3T SR BER R . #h &I
S5HA BARA—B, AU A T AT A7 7E T

KA RIS AT AL, Z R AR 2 i At
FEI5 H FIEE AR B . NIST By LAl A5 H A1 Tl
FoR I H 28 552 PEAL 7 ik 2R T [FATIF
W, BRI A AN EIV S B RO O
LAY, NIST IR 1 — & H 052 i PEAl 8 5 vk 2
BOWE4)
2.4.1 NISTHIZRE A TFERREFARYLZHFY
TRAEIER

NIST %38, A FEAF A& R0 7=l 42 ek By
AR FEREBARSFE R A R A RE S AR IEA
We B ARG I BORAI &1, I H AR B
TR 1 T 7 AR A i TR P A R R AR R Y

BEAF M)A, NIST EOesl st o s (RERRAESE ) A ST LA L PG5 IE, NIST R0 A3 B AR OG0
FARFSUBGE [ ZWATER s BRMOE e SWA e IS
FHARRBHAE BRI AT - iR
et s | R AT - R
B BB SR L epsisore

G - kAR
- foRTi% s
- T IN BE R L AR E AR AR
LSRRI G | EADCRMER |- AT R
L I I, —_— R
PERERF ST B A L oty
L Kt

B 4 NIST SRZ I HEF 2T bS5



O IR, B

W, SHz, MAE . AP ST E PR S R R

F B2 552 e PPAL 5 B A i Jl 0B Bk k. Y
W, — IR A A2 IR TR] A PR 5 Y
i E A R R ™, JF B AR f R 2 e
e B BT A R R, ZEIR B AR
F bR Z 5 A RE S B i BT ANEL. NIST 14 e k4
A1 ( Advanced Technology Program, ATP) 4%
Ve R 2 2R, —J5 i WA H 25t
SN RBURO A Bz R B BR R TR RCR . S5 —Tr
T8 B AR A iy ok A, BRAS 00 H 1Y 22 5% 50 )
YRR e AR 3 B,
H, DA H SR BRI B AR % A,

MR IR AR IR BB BER R AL BT BE, AR LA
(HA7N, R T BRI F AR B, &
TEERR . WRIAFE] . B AEOR S HE
FORTT IR LIS BRI 28 Rl Ak, i ok i) rh B 52
M) 2 2SRRI R A HE ™ A R ) (AL £
S5RL . HTECRE B L SR BB A SRR A kS
T 55 BEEEOR DAL AR N, 72
P RNAL 4 ~ 5 F 2 Ja B R E, SRk
JEARZEAT MR, A7l iyl 4 oA ) PR 28 T e Sty
ke THTTEZRYRE M, PSRBT, ik 5
J7s o

A, BDERAIGEST 5
BIABEFE FIAR 1B EoR
-5 15 B0 40 A B T
BT

VFHT .

IR IR K
BIEC ARG & HE | ESIRYHLN EELGH 5 A S eV
14 il B 5 BiIr B AE Rl A 5 T B A E 5
BT EVES T 5 ARSI A 3 5 vl BRIk
B mNAL: MRl | PERTHEOR &, Xt GDP (52

BRI : B,
WLE, ¥R,

B
,,,/,,/////”//// fi s

[ R 28550

e

—
-7 6 -5 -4 -3 2 -1 0 1 3.4 5 6 7 8 9 104FLL
LR A
SEGy
B 5 NIST St At %IT B2 mit iz &
2.4.2 NISTAFRRE BF Yot R FEESW 0T LUGEA IR BARAE X IR g A7 Ak 1. et i
JCER S BT 52 T [ AR vE SH ORISR Be ) AR TR B 1) FH S 2R S 40 B A BORF I 4 R 22
Z N FIEAE R AR R AT A . PR SR SRR R B ADR A , B X R,

N A TEis S M ik, 5t PR B 2R 52
SIRTEI DL s SR — R BRI AT AR S AT AR
Adr IR g, ol L) el B e
Unfar” g — ZR AN IR, BIARSRBA BUR B A T H
Pl AT AT 2 AN A, T AR
WA A 22 [y 3k FE At i) SR, D RE S
oo iy [ 2 RS IR 5 R AT ORI
KT A SR BB A i A 5 A R IR AR AR,

R A BRI I B L AN AAETE
A
2.4.3 WALLHHESH

NIST 2230 F T “H A - P27 B PFEAl — T
A IF TR X T B R 2 5 (52 ), % 30 1 X —
MNEREARER A - =" B, NIST W&
T H 5T B AR s N, R A EE
RPN ) T R AU . A T R R A



- BHE S 2R -

LI S U2 3y L Rk NI RS TR SIS S [P S
ZOEMRGRY . R, NIST B4 ] R O 28 %
GyMT, T8 PEA R I & 35 A AR A K T
BT A AT RN, 2R AME R R A T DL
o=l o 3k 2 B0 45 L AR I B 5 AR A g
BERIEATZETE R0 A M2 NIST T H 2 5% 52 W vEAk
eH PR D7, P RRE FR bRk B T 2w
S5-I BE AR PP B IRAE ( NPV ) | iezs A HE (B/C) |
NBIEHR (IRR) , MAS[EIA A B AT H 2

R AN sh AR A P,

NIST A9 & AtH7 AR I H A Tl % AR PR H 1441
VR PEM AR IR A L T R =R
18T (ER6) .

25 FR

31 AHMRILNHEFT R I E RE 2Pk
XA LW AR B 2 55 5 e T VAL JE R
PRI AU, A EEUF I ERRZ P, ERR

N
=
i
3

%6 NIST TURATIBHSEFHITTFMN 1R

— Y dEhR i E i =G dkbR
BAFEIR NIST LI %t / 111 37T —
PRI BERE 1 H TSR T RIS Sl I3 A | I RAS | AR BEROR MM AR / 7 3600
7 A bR AR R R /A —
HHEA B /A S R R TIRIE Ve W
HEATIHBER 1% Fil PR AT AR A 53 L 1%
L€ nE =L VERE (NPV) / E T390 ARL AR TR (e ) /A

W £ % (IRR ) /%

Wezs AR (BIC) 1%

XFAT AV AT A BB SR A 5
7 SRR Y

TR R AR i R R A A 7 R A () )
WS G (i)
BYEH AT ETT

ZUE, KT LR B S A R BRI
FAAERT L RO BT AN . wiboll DX LAY 5
Gy, EIEEEH MR R DL T 52
Wi S5 TR EA T IEAL AR . (el TR R RN, Sk
B R X 877 TR B2 M TR OBk . Bildn, MAEA
BN BHIFE Sh B A= 2 Tk Z I AR O Ao
FRLRPER,  DIHARME S UERMIT ™ H MIZR 5T 5 2 5]
O CPRERICER” 5 TR A Tl BAT R
DEXE AT R — a8 B—APPAERESE ;. A3k
WERBCARE ™ A 2 H AL AR, (EIF IR AT AR RE B
PO, JCHUEEERITTE s A FRIBT AL BA A
SO T I AR — RS R SR AT 7S A A5

Ml P AT 28 A AT E] BT AR R 3R 28555
M 0] 22t T RS AS A . R o
32 MEBEITHZERNEAEXHAEB/ANEFEN
TEfE R AR
N B s e v v L& B, TG Ar] o 8 5% 5% i)
TEAL AR I F — A2 B B AHE L AT, AR
] A PRAk X S FNPEAS H B, BT R FH A 2 B AHE SR T2
KR Flhn, KA PEAG B 1
O3RN 3 A R R, B RDEURE R 4k 3 A
BrBs; ANREERATHIE - C a5 Rkt
I, PRS2 e PE AR 2 AR AR AL T o X B Y
B0 FI AT 1) A SR (520 ;. NSERC 9 S VEWF % %1



Oft S B M, Sz, AT AT AL TG I E PR SCES R R

()T LR R 2 A A, BRI Z ] K
R SRR W E 2, T 2R H MFP
ST BT PEAG 22 5 ; NIST BF A I H &8 5
SN PEAL T 22 SR 55 Sk ELR I I R R 1 5
A b 22 % 52 ) P-4V 322 e R R T R R A i S 0
it
33 EENBEIENRANZFITEEEE

|z AR E T g P

R T ) 2 R DA, S B R AR AR T
52 £ 1 B0 S 75 R LB e B T AL A, K
S HE S0 1] 428 T 5 BT AE 11 7 0 8 5 AR A S Y
A NEMESIS, & A I 55 B35 52 ) X5 22 1Y
RHOMOLO #5 A1 ( HA 7 28 5% M BRARRAIE 19 25 6] 3y
B IR ) SRR A BRAN [R) 5 1 )
QUEST TSR, AZEHER RN T A Rl 3L
Y2t SEE PR, R Z AT — AR A
JF, SRFHR IMPLAN R0 55 T 55 (& 34~ [ R4
() 420 AN IRSEATEERI TR TEANME 8., REREXTIEA
250 R DR NI LA I P T e A (R s 3 1 ) 485
ShEAT A, NSERC B A VERTF K T8 48 5% 52 i
flid, AR MERANS SR ETInE X
KA TR IR A . NIST 7E1R B at T %t H
TERVFI H AT 255 st A 7oAl s 7% 1]
(I PEAS R PP FPPA B AR U
34 AREEFZEEARMELE, MRIEE

fHER AR TR IR

MIPAR B 4 43, S HRBE R A 4552
A A AT VEAL FS AL, 1 a0 Mk B AE 2R o) 22
GERZmaPAl, 2R RS0 7 2 I B R 5
JaFE U AEIER A . NSERC B9G1EHF & 3%
SEMAPEAL, 32 T R BB 5T B 0 4 R A
[l R A AR YT PP RU RS, AT 2R FH 22 0
LU AUR O 2 B A A, PRA ik
F, LRV Z AR IERE [, M R s
ST SEDTYE, EATIHE b, SRR LR
e BE BB IS AR AT A S R $ A 2 T 5 i ) i AL T
G50, 55 T ARBRMR, (R E 2 IPAL 45 AR b
HBIEAN S R BEAT=A ), R RES PR IE A AE
— MW CRFIAT Dk A B BN ]
R, Bt M AT PRAh, RENE 3N vER H

W2 BT K P A SEBR 22 5E R0, (L R B S
Fp ] BEXE LA 4R B 7 A BRZH . BUR BRI AR T R
NIRRT, DARIEPEAS H 6
Kl SE Al AN PRIT DLAF, el 5 1A 7 ik,
G N TT I P 2 T PP SRR
3.5 AniRHERE o E E KR RIS R e,
AXEREFERELRELAFTMEIER
FEIPRZ IR, 2% E 2 KR RIT
JEATERMATIAL . 24T, w00k b [E R )
YT T VT, B 0 3l 28 5 vy o
K JEBISCHESIOERT, A S 3l A/ A S it 412
MEESHRKE . — LT PG X
PGB SrT ., Sl i T EAKIE . R
PSSR O E R G A R A
PeSr RS, (EiH3 H AR h BEE 2 5F 4G by,
AT WA A BHOH R R =2 T A
TR T FE SRR 28 B 5 e M IR A o
5635 W Z RO RI 2 5 Bs i, A ERVE
RGN SR TRl R 9 A a2 P T 4% 260
i, FPEEIT G R2M BRER W, S 2 FF R o
fh S IR . = MBR AT DAL Ik i EoE
SRR E PGS P R RS, I
K e 55 FE R BB K Ji B AR i R M T it B
B PR TT R WA . AR E L
T B U AT 28 U WA I, 50 B B 4
SRR FEHE, HES PR W VAL O E KB
T AR BB ZALRER Sy, LARIEAARECY]. B

BE Lk

[1] BRAVO-BIOSCA A, CRISCUOLO C, MENON C. What
drives the dynamics of business growth[J]. OECD science,
technology and industry policy papers, 2013, 31(88): 703-
742.

[2] European Commission, Directorate-General for Research
and Innovation. The economic rationale for public r&i
funding and its impact[R]. Luxembourg: Publications
Office of the European Union, 2017.

[3] KOOPMANS C, DONSELAAR P. Een meta-analyse
van het effect van R&D op productiviteit[J]. Economisch

statistische berichten, 2015, 100(4717): 518-521.



- BHE 2R -

[4] VEUGELERS R .Getting the most from public R&D
spending in times of budgetary austerity[EB/OL]. [2024-
03-10]. https://www.bruegel.org/sites/default/files/wp-
content/uploads/2016/02/WP-2016_01-1.pdf.

[5] HALL B H, ROSENBERG N. Handbook of the economics
of innovation[M]. Amsterdam: North Holland Publishing,
2010(2): 1033-1082.

[6] HERVAS F, AMOROSO S. Do research and other sources
of innovation drive productivity gains in top European
R&D investors[R]. Luxembourg: Publications Office of
the European Union, 2016.

[77 MARBURGER J H, CREASE R. Science Policy Up
Close[M]. Cambridge, MA and London, England: Harvard
University Press, 2015: 119-155.

[8] OECD. Policy Questionnaire survey for OECD Science,
technology and industry outlook 2012[R/OL]. [2024-03-
11]. https://www.oecd-ilibrary.org/docserver/sti_outlook-
2012-en.pdf?expires=1722169195&id=id&accname=gue
st&checksum=95CAFF1CO0F9A6ABSFBCD830F9D1F9
6B.

(9] SERIWAECER . 5B - PEN R bR T (M), BHE R RN
PER A B , 2E . dbat TR EXT MBI A R
Hl,2013: 4,

[10] DE SILVA P U K, VANCE C K, DE SILVA P U K, et al.
Assessing the societal impact of scientific research[J].
Scientific scholarly communication: the changing
Landscape, 2017, 20: 117-132.

[11] BUDTZ P D, GRONVAD J F, HVIDTFELDT R. Methods
for mapping the impact of social sciences and humanities:
a literature review[J]. Research Evaluation, 2020(29): 4-21.

[12] SMITH K E, BANDOLA-GILL J, MEER N, et al.
The impact agenda: controversies, consequences and
challenges[M]. Bristol: Policy Press, 2020: 115-136.

[13] MATT M, GAUNAND A, JOLY P B, et al. Opening
the black box of impact: ideal-type impact pathways in
a public agricultural research organization[J]. Research
policy, 2017, 46(1): 207-218.

[14] European Commission, Directorate-General for Research
and Innovation. Monitoring the Impact of EU Framework

Programmes[R]. Luxembourg: Publications Office of the

European Union, 2018.

[15] STUFFLEBEAM D L, CORYN C L S. WFAGERiE, Y
FREH [M]. B, 5L, WSS 9% bt - WP T
AR, 2019: 110-114.

[16] European Commission, Directorate-General for Research
and Innovation. Study to support the monitoring and
evaluation of the framework programme for research
and innovation along key impact pathways - indicator
methodology and metadata handbook[R]. Luxembourg:
Publications Office of the European Union, 2022.

[17] DELANGHE H, MULDUR U. Ex-ante impact assessment
of research programmes: the experience of the European
Union’s 7th Framework Programme[J]. Science and public
policy, 2007, 34(3): 169-183.

[18] AKCIGIT U, FASIL C B, IMPULLITTI G, et al.
Macroeconimic modelling of R&D and innovation
policies[M]. Berlin: Springer Nature, 2022: 129-154.

[19] European Commission, Directorate-General for
Research and Innovation. Assessment of the union added
value and the economic impact of the EU Framework
Programmes[R]. Luxembourg: Publications Office of the
European Union, 2017.

[20] Battelle Memorial Institute. Economic impact of human
genome project[R]. Columbus,Ohio: Battelle Memorial
Institute, 2011.

[21] Science-Metrix. Evaluation of the collaborative research
and development program—final evaluation report[R/OL].
[2024-03-10]. http://www.nserc-crsng.gc.ca/_doc/Reports-
Rapports/evaluations/CRD_Evaluation Report e.pdf.

[22] TASSEY G. The economic rationales and impacts of
technology-based economic development policies[R/
OL]. [2024-03-10]. https://www.nist.gov/system/files/
documents/2021/01/15/DOMESTIC%20TBED%20
Programs__ Policy%20Targets%20and%20Impacts.pdf.

[23] TASSEY G. Beyond the business cycle: the need for a
technology-based growth strategy[J]. Science and public
policy, 2013, 40(3): 293-315.

[24] TASSEY G. Methods for assessing the economic impacts
of government R&D[EB/OL]. [2024-03-07]. https://
papers.ssrn.com/sol3/papers.cfm?abstract _id=1509984.



Oft S B M, Sz, AT AT AL TG I E PR SCES R R

International Practice and Inspiration of Economic Impact
Assessment of Public R&D Investment

DU Dan, YANG Yao, GAO Baiyun, SHI Xiaoyong
(National Center for Science & Technology Evaluation, Beijing 100045)

Abstract: It is a common practice for governments in developed countries to conduct economic impact
assessments on scientific and technological activities invested in public R&D. This paper selects the economic
impact assessment practices of the E.U. Framework Program, the Human Genome Project, the Natural Sciences and
Engineering Research Council of Canada’s Collaborative Research and Development Program, and the U.S. National
Institute of Standards and Technology’s R&D Programs. The economic impact assessment logical framework,
counterfactual analysis, econometric methods, and selected indicators of the four assessment practices are specifically
analyzed. It was found that a complete evaluation logic framework, scientific evaluation design, mature econometric
models, and comprehensive indicator data are important factors in economic impact assessment. Through the analysis
and summary of international assessment practices, this paper provides experience and reference for the impact
assessment of China’s science and technology plans.

Keywords: economic impact assessment; assessment logical framework; econometric methods; evaluation

indicators; international experience

(B4 %42W)
Research of Investment Mechanism of Government Funds and

Social Capital in High-risk/High-return Projects:
Based on Case Analysis of Many Countries

LI Aidan, ZHAO Xiaoyuan, HUANG Yanning
(Institute of Scientific and Technical Information of China, Beijing  100038)

Abstract: The world’s great power in science and technology attach great importance to high-risk/high-return
technologies, by giving full play to the leverage effect and guiding role of government funds, guide social capital
to invest in high-quality projects or high-tech SMEs with development potential, and promote social capital to
play a greater role in scientific and technological innovation. According to the different possibilities of technology
application and productization of high-risk/high-return projects, the diversified investment mechanisms of
government funds to guide and leverage social capital are different in different countries, mainly including
government funding to select and cultivate disruptive technologies, and introduce social capital to follow
investment after maturity. Government funds to select disruptive technologies, and implements equity investment
to attract joint investment from social capital; and the selection and funding of projects jointly implemented by
government funds and social capital. Comparing the advantages, disadvantages and applicability of different
capital investment, strategies can provide reference for relevant science and technology management decisions in
China.

Keywords: high-risk/high-return projects; capital cooperation model; diversified investment; investment

mechanism; technology management



