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Tabk 1 Indices descriptions of he conceptualm odel for evakiating nnovation perfom an ce of countries
BERD (GDP: GDP
R&D
BRDP /POP: ( )
HERD /GDP: GDP
R&D
HRDP /POP: ( )
GERD GDP: GDP
R&D
GRDP /POP: ( )
FDI:
TBP:
ESIP: SCI  SSCI
ESIC: SCI  SCI
RPAT:
NPAT:
HVA /GDP: GDP
HEXP lGDP: GDP
NPAT (OECD)
s s « » (Mawn Science and
ESIP ESIC RPAT  NPAT; Technolagy Indicators) (1998—2005); FDI
2, « M (World In-
GDP (HVA /GDP ) vesmentReport) (1993—2001); ESIP, ESIC
GDP (HEXP /GDP ), GDP Tham son ESI(E ssential Scr
ence Index) ( : http // www. ist
know ledge can ) ,
, , 1996 1 1 —2006 4 30 SCI
, ) SSC1 ; HVA  HEXP
OECD « » (M ain Science
2 and Technology Indicators) ( 1998—2005) WTO
« » ( International Trade Sta-
21 tistics ) (1998—2004)  OECD OECD Scr
ence Technobgy and Industry Scoreboard 2003
, , . , 2005( : http //sourceoecd org); GDP
BERD /GDP, BRDP /POP, HERD /GDP, HRDP / : www. econslats can.
POP,, GERD /GDP. . GRDP /POP, TRP. RPAT, -
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Table2 Tme scopes at various stages
1992— 19% 1994— 1998 1992— 1996
1994— 1998 1996—2000 1996— 2000
1996— 2000 1998— 2002 1996— 2000
1998— 2002 2000— 2004 2000— 2004
3 20 OECD s
, “A” OECD
( 2 5 8 ), 2 R R
5 NPAT,
; “B” OECD NPAT 234 ; HRDP POP
( 3 6 9 ), 3 6 GRDP POP s
OECD 097 09 |,
3 ,
, OECD R OECD s
3 OECD
Table 3 Can parson of average values of indices between China and OECD coun tries
( )
A B A/B A B A /B A B
BERD /GDP (% ) Q31 113 027 0 40 L 22 Q33 130 1 08
BRDP /POP (FTE /1000person ) Q 27 2 37 011 028 2 71 Q10| 104 114
HERD GDP (% ) Q 55 0 39 1 41 075 Q 40 L88| 136 102
HRDP /POP (FTE /100person.) Q14 125 011 013 1. 40 Q09| 097 111
GERD /GDP (% ) Q 30 025 119 031 Q23 L31] 102 092
GRDP /POP (FTE /100(person ) Q21 0 61 0 34 020 Q 60 Q33 0095 0 98
FDI (millon US §, PPPs) 29697 40 | 824523 | 3 60| 42182 60 | 2742750 | L 54| 142 333
TBP (million US §, PPPs) 2 28 00 2578 40 | 0 89| 414176 | 381354 |109| 1 81 148
ESIP 15 481 60 | 3644557 | 0 42| 20141 20 | 3691580 | Q 79| 1 88 1 01
ESIC 21 766 40 | 155104 52| 0 14| 47 600 00 | 181 774 87 | Q 26| 2 19 117
RPAT 1195 00 | 3179235 | 038 25201 60 | 40190 41 [0 63| 211 126
NPAT 4262080 | 7018190 | 0 61| 99 635 80 | 146 636 72| Q 68| 2 34 209
HWA GDP (% ) Q 43 23 36 0 02 0 44 23 31 Q02 103 1 00
HEXP /GDP (% ) 5 42 59 89 0 09 979 56 48 Q17| 1 81 0 94
- % OECD, 1998—2005 http //www. sknow kdge can; », UN, 193—200% www. ecorr
stats can ; & N, WTO, 1998—2004 hitp //sourceoecd. org
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333 GERD /GDP (1)
GRDP POP CCR , DM U, (
, OECD 0), CRS CCR
OECD
’ mineu—?,(Zs;+ Z§):Uo
B . =1 i=1
R&D - }
Z}\jxf+ S = Oxini=12...m
OECD . (CCRj{ =1 (1)
OECD , Z”: .
OECD 30%; S M= s = yer= 12
, 0, A s, s 20
HWA /GDP  HEXP /GDP OECD ,n(=42) (DM U) ,m s
, ) R&D ,m = 8s=4
OECD ,m=4s=2 ( ).
2 2 m = 8
’ ’ , § = 2
Cooper 12
’ sn >
3 max{m X s 3(m + s)}, , n
(DM U) ,m s
31 (CRS ,
vs VRS)
DEA , CCR Z}\y -1
’ Jj=1
BCC . ,
DEA , (decisbn : DM U, (2)
mak ing unit DM U), VRS :
’ bmu m'nOn—E(Zs:_+ Zs:)zvo
=1 =1
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21 CRS ( constant retum to scale) , i N= 1
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) CRS , 0=1 DMU, CRS VRS , DMU,
, DMU, DM U, 0Z1l, DMU, VRS
; 0<1 DMU, CRS ) Zhd ™" Excel DEA
n Excel Solver ,
X, 0 Yo . 4 CRS VRS 1
VRS , 0=1 DMU,
4
Table4 Effic iencies of the concemed countries at varus stages
CRS VRS CRS VRS CRS VRS CRS VRS CRS VRS CRS VRS
v v v v v
v/ V/
v v
v Vv v v v
v v v Vv
Vv v/
v v Vv v v v
v v v Vv v
Vv v/ V/ v Vv
v v Vv v
v/ v V/ v Vv
v Vv v v Vv v v Vv v v v
v v v v v v v
v v
v v v Vv v v v v
v v v v v v v v v v
v/ Vv
v v v v v
Q0 682 0. 031 Q112 1 000 0. 024 Q 195
OECD Q0 818 0. 460 Q0 670 Q0 88 0. 280 Q0 593
: DEA Excel Solver v 1
4 , , L 6 (1996  —2000
( : 1994 —1998 ) 8 ) CRS L
CRS , ; ,
, ( 1996
—2000 ), 3 CRS 10 ( 1998
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Table 5 Efficiency dstrbutions of the concemed countries at varous stages
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Table 6 R eums to scalk of national innovative activities during wo tme spans
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max® = ¢, dEN (BRDP /POP ), 21 OECD
d q .
s t;ﬁmf: Yo @€ (1 s s) ’ ’
,ez;‘ Nys Syw iZq (RPAT ), .21
‘5 (4 OECD 4 ,
;)yx[j Z Y, 1= 1 .sm
YN =1 ,SCI  SSCI
o S (ESIC ) 21 (1996
N 20 jCE —2000 ) :
BN (2)  BCC 042 ,RPAT (2000
by bmy —2004 )21
(3) (4) VRS ’ ,
GDP
; ; (HEXP /GDP ). , OECD
. 7 8 ESIC RPAT
7 21 . HEXP /GDP
, OECD
, 1994 OECD . )
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Table 7 Can parison of indices’ efficienc ies bew een stage— 1 and stage— 2
BERD /| BRDP/|HERD/| HRDP/| GERD /| GRDP/
FD I TBP ESIP ESKC RPAT | NPAT
GDP POP GDP POP GDP POP
P1 0 8 Q0 85 0. 93 0. 91 Q0 91 0 90 Q 93 092 1. 13 1. 13 6 53 1 06
P2 Q7 077 0. 89 0. 86 0 88 Q0 87 0 8 Q0 85 1. 25 1. 20 4 29 1 00
P1 L 00 L 00 1. 00 L. 00 L 00 100 L 00 L 00 1. 00 1. 00 L 00 L 00
P2 1 00 1 00 1. 00 1. 00 1 00 1 00 1 0 100 1. 00 1. 00 1 00 1 00
OECD P1 0 8 0 84 0. 93 0. 90 Q0 90 0 90 Q 93 091 1. 14 1. 14 6 80 1 06
P2 0 78 Q075 0. 89 0. 85 Q0 87 0 86 08 Q0 85 1. 26 1. 21 4 46 L 00
ESIP ESKC RPAT NPAT HVA/GDP HEXP/GDP
P1 Q 46 0. 42 Q0 43 0 8 6 11 6 38
P2 022 0. 22 Q19 0 50 10. 02 12 18
P1 Q0 40 0. 62 0 14 100 75. 03 19 14
P2 Q 07 0. 12 0 01 Q74 149. 32 153 03
OECD P1 Q0 47 0. 41 Q0 44 (V) 2. 66 574
P2 0 30 0. 22 0 20 0 49 3.05 12 04
: DEA ExcelSoler .. Pl P2
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8 VRS —2002 ), VRS 5
\ R&D
(BRDP /POP),
. , (FDI),
(TBP),
(1994 —1998 ), 5 SCI  SSC1
VRS , (ESIC),
R&D (RPAT).
(BRDP POP), , R&D
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5
(RPAT). (1998 VRS
8 VRS
Table 8 Key factors of nefficient countries in VRS
BERD | BRDP | HERD | HRDP | GERD | GRDP D1 TRP ESIP ESC RPAT | NPAT
/GDP | /POP | /GDP | /POP | /GDP | /POP
Q73 2 07
Q09 46 64
Q026 11 86
017 52 59
Q55 7 93
(VR 21 57
Q19 13 02
Q0 08 2 37
Q15 L 72
Q26 7 74
Q0 35 1. 31
049 5 87
Q15 23 84
ESIP ESKC RPAT NPAT HVA/GDP HEXP /GDP
0. 15 5 04
0. 09 3. 14
Q14 75. 03
Q17 6 18
0. 28 377
0. 06 4. 32
Q 05 725
0. 06 19 96
0 04 702
0. 07 6. 53
Q 05 31 64
Q0 06 4 14
0. 05 522
0. 01 12 70
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8 8 VRS
0. 16 13 45
0. 12 4 57
0. 04 6 21
Q 00 149. 32
Q 08 5 29
0. 19 3 90
0. 06 3. 36
0 03 595
0. 41 8 78
0. 05 19 83
Q0 01 8 88
Q0 06 6. 90
Q 27 94 05
Q0 37 2 57
0 01 4 39
Q 04 32 24
0 04 518
Q039 1 02
0. 04 5 88
0. 01 14 85
: DEA Excel Soler
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R& D (FDI) (S(FDI) = 1 671), TBP
(TBP), DEA (1998 —2002 )
, (S(TBP ) = 1 176),
, Si(i) S , 9 ,FDI TBP
9 S , ;
FDI , R&D
(1994 —1998 ) S S
9
Table9 Inpact of various indices on natinal innovation efficiency

R&D R& D R& D FDI TBP
812 0. 801 0 788 Q 792 0. 626 0 681
S 0. 166 0 582 1 167 1 671 1 275
682 0. 682 0 674 0 682 0. 682 Q0 607
S 0. 000 0 011 Q 000 0. 000 0 124
OECD 818 0. 807 0 794 a 97 0. 623 0 685
S 0. 020 Q0 045 0 068 0. 411 Q0 276
S 0. 166 0 582 1 167 1. 671 1 275
() (G ) (G ()
875 0. 870 0 828 Q0 816 0. 845 0 794
S 0. 063 Q0 346 Q 675 0. 398 1176
000 1. 000 L 000 L 000 1. 000 L 000
S 0. 000 0 000 Q 000 0. 000 Q 000
OECD 868 0. 864 Q0 819 Q 87 0. 838 0 784
S 0. 006 0 076 Q0 103 0. 041 0 169
S 0. 063 Q0 346 Q 675 0. 398 1176

( ) « ) ( ) )
44 0. 555 0 634 Q0 639 0. 625 0 517
S 4. 929 Q0 388 Q0 154 1. 511 3 130
112 0. 099 0112 Q 112 0 112 0112
S 0. 139 Q 000 Q 000 0. 000 0 000
OECD 670 0. 578 Q0 660 Q0 665 0. 651 Q0 537
S 0. 475 0 040 Q 016 0. 078 Q0 437
S 4. 929 0 388 Q 154 1. 511 3 130
) () (S ) () ()
574 0. 491 Q0 557 0 562 0. 574 Q0 440
S 2 359 Q0 466 Q0 274 0. 008 0 807
195 0. 183 Q0 195 Q 195 0. 195 Q0 195
S 0. 063 Q 000 Q 000 0. 000 Q0 000
OECD 593 0. 506 Q0 575 Q0 581 0. 593 Q0 452
S 0. 346 Q0 060 Q 030 0. 000 Q0 206
S 2. 359 Q0 466 Q0 274 0. 008 0 807
() (G ) () ()

::DEA ExcelSolver
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L inkage amongst science technology and econamy and international canpar-
ison of mnovation perfoormance

GUAN Jian-cheng', HE Ying’
L School ofM anagement Fudan Unwersity, Shanghai 200433 Ching
2 School of E conam ics and M anagement Beihang U niversity Beijing 100083 China

Abstract The paper poposes a three-stage conceptualmodel of nnovatbn pwocess to explore the lnkage a-
mongst sciencg technology and econany. W e canpare the perfom ance of scienceg technology and innovatbn
beween Chna and wentymaprO rganization for E conan ic Cooperatbn and Development (OECD ) countries
based on Data Envelop Analysis (DEA) technique and its mproved model 1 order to find the gaps betw een
China and them ajor OECD coun tries during the various perbds of nnovaton process The results show that
research and development efficency ofChna is overtak ng those ofOECD countries The inputs and outputs in
China durng the research and development period however have reached an equilbrium state durng the re-
centyears Strkingly the find ngs ind cate hat efficiency of China in the stage of technology transfom ng nto
econamny is far bwer than those of the OECD countries The key factors which have sgnificant mpacts on the
efliciency of Chna n technology transform ng into econamy, are damestic patent applications exan ned in
World Intellectual Property O rganization and Valie added n H igh Technology. Research results further nd r
cate that themaximum potential ncrease anong all ou tputs durng the perod of technobgy transfom ng into e
conany is Valie added in H igh Technobgy Campared w ith m ajor innovative countries n the world the rela-
tive lower efficiency of innovatbn is them ajor problem for China’ s innovative actwity The policy mplicatbn
of the fndngs lies in that China shou H sign ificantly enhance effciency of resource albcation of natonal nno-
vation systen in order to build up nnovatwe country rather than emphasize on heavy invesm ent in research
and deve bpm ent

Key words mnnovation perfom ance mniematonal canparison data envelop analysis



