28 6

Vol. 28, No. 6

(1963 , ,
(19819, )

2009 6 Technology Economics June, 2009
( , 400030)
R&D
1998 —2007 29 290
, R&D , R&D
R&D
‘R&D; ; ;
{F062 4 A :1002 - 980X (2009) 06 - 0005 - 06
1" Narula ,
1
(Cohen)
(Levinthal) Bl Xu
7 ( ) “ K H
: (4 ,FDI
[9]
[2]
[3-4]
, [10] V ECM
R &D [11]
R &D ) )
[12]
, R &D )
FDI rl
R &D , FDI
Bils Klenow ,
, FDI , ,
51 Maria 72 1960 —1990 FDI ,
[14]
) Yang Wang R &D , Griffith
1978 —1999 , Cameron R &D
) , R &D
:2009 - 04 - 17



28 6

[15-18]  Eaton  Kortun Frantzen
Jaffe  Tratenberg Keller
R &D , R &D
[17- 20]
VaR R &D
, R &D
R&D (1]
1991 —2005 R &D
R &D )
[22]
R &D ,
R &D
, R &D
[23]
Griffith R &D
! R &D
Kneller
OECD , R &D
[24]
Griffith Kneller
; Griffith
Kneller , Kneller Stevens
OECD
R &D ,
[25]
R &D
, R &D
R &D
Kneller Stevens
, , R &D
, R &D
29 1998 —2007 290
R &D

, R &D
, R &D
2
(K);
(L); (H);
(P, R&D
(1) , Yit t i
;it = fi( Ki,Li, Hi, Pe)Eit (1)
€ N (0 6%) , ,
R &D ,R&D
Yii = f(Ki,Li, Hi, Pe)N€ & (2)
no<n<1 n=1,
R &D , )
(2) ,R&D
(2)
(TFP) ,TFP
Yii = f1(Pu) f2(Ki,Lii, HONE (3)
TFP f1 (PN f2(-) ,

Inyi =Bo +BilnKi +P2lnLu + _]2133 (In Kit)2 +

_%BA (InLit)2 +‘]2135In KielNnL +Be|nPn +[37In Hit - Vit



R&D

+Ui (4) , (1999
4, w i t —2008)
, , NM, Li 1998 —2007
0?) ( ), (1998 —2008)
it R &D Kit 1998 —2007
«C ) ,
, ( ) ( , Ke= 1o+ (1
) -0 k) Ki1 1 Kt t ;e
Mi =00 +O1lnry +021n Ha (5) , ;
(5) , Tit i t R &D O«
R &D , ,
’ 5 % ’
, Ki = 11/ (gk +0 ) , Ok
(4) (5) P 1998 —2007 ,
R &D , R&D R&D
s s , Pb = R + (1 -
6R) P 1 TP t R &D i R
t R&D ,
3
1998 —2007 29 , 1Or ,
290 , 15% R &D P = R/ (gr +
, Or) . OR R&D
Hit ,
9 , 6
9 )
11 1 6 9 12 6
(4) .,y 1998 —2007 GDP ,
( ). GDP 2000 1
1 1998 —2007
GDP 8 081 10. 071 5. 405 0. 927 290 29
L 7. 454 8 661 5. 440 0. 805 290 29
K 9. 464 10. 918 7. 643 0. 769 290 29
R &D 4. 687 6. 957 2 030 1 189 290 29
R &D 2. 876 5 138 0. 258 1 186 290 29
2 064 2 409 1 669 0 116 290 29
GDP 8 776 10. 071 7. 204 0. 661 90 9
L 7. 493 8 574 5 999 0. 831 90 9
K 10 192 10. 918 9 171 Q. 480 90 9
R &D 5 833 6. 957 4. 866 0. 630 90 9
R &D 4 011 5 138 3 040 0. 634 90 9
2 145 2 409 1 918 0. 120 90 9




28 6
GDP 8 298 9. 355 7. 280 0 503 90 9
L 7. 803 8 661 6. 951 0 492 90 9
K 9. 512 10. 339 8 867 0. 434 90 9
R&D 4 707 5 489 3 902 0 454 90 9
R &D 2 898 3714 2 096 0 454 90 9
2 078 2 179 1 903 0. 063 90 9
GDP 7. 337 9. 084 5. 405 0. 849 110 11
L 7. 138 8 472 5. 440 0. 869 110 11
K 8 830 10. 044 7. 643 0 617 110 11
R &D 3 732 5 838 2 030 1 119 110 11
R&D 1 928 4, 068 0. 258 1123 110 11
1 988 2 147 1 669 0. 094 110 11
4 0. 813, 0. 471
, 0. 749,
, Frontier 0. 620; ,
(Verson4 1) , 2 0. 844, 0 397;
) 0. 808,
, 0 411
2 1998 —2007 , 10
t
Bo 2181 " 1 642 1 328 ,
0. 142 0 612 0.232
By 1999 ,
B> 0. 229 0. 444 0 516
Bs -0100° "] 0071 - 1 407
Ba |-0243"""[ 0077 | -3156 ,
Bs 0434 "" 0. 076 5 677
Be -0.88"""] 0050 | -17.834
A , R &D
Bz 2 226 0. 240 9 288
02 0. 049 0. 004 11 577 )
y 0. 999 0. 0003 | 3218 01
do 5208 """ 0. 597 8 726 6 ()
[ -0784 [ 0056 - 14 027 1% 2 296 %
5, |-0643°""| 0257 | -2 499 0, 0
39 113
LR 46142 ,
“ok ok 0.001% * *” '
0. 05
3 ,R&D
, R&D
R &D
0. 471 0. 813 1%’ 0.784%,
0. 620 0. 749
R &D
0. 397 0. 844
0.411 0. 808 )
1%, 0. 643 %,
3 Fagerberg ,
[26] 4




R&D

1998 0.226 0434 0 161 O 111 2007
0. 395 0. 741 0 297 0. 192, ,
1 :
4 1998 —2007
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
0. 226 0. 236 0. 235 0. 252 0. 268 0. 279 0. 303 0. 344 0. 356 0. 395
0. 434 0. 450 0. 457 0. 491 0. 513 0. 546 0. 594 0. 649 0. 660 0. 741
0. 161 0171 0 167 0. 180 0194 0 195 0 214 0. 254 0. 271 0. 297
0 111 0. 115 0. 110 0. 118 0. 127 0. 129 0. 139 0. 169 0.176 0. 192
0.800000
0.700000 S
0.600000 - Vel
3¢ 0500000 __me===T - — A
¥ oa00000f T ---- RUHBIX. [1] COHEN W,LEVINTHAL D. Innovation and learning:
X 0.300000 _%gﬁﬂﬁg two faces of R&D[J]. Economic Journal ,1989,107:139-
0.200000 —————== / — 149
0100000 [ smm === [2] ABROMOVITZ M. Catching up [forging ahead ,andfalling
”m(m“m%|<m2(x’x>m)|2()0220(32(1’)4211)52(X)62(x)7 behind[J]. Journa of Economic History,b1986,46: 386
&E 406,
1 1998 —2007 [3] FAGERBERGJ Technology and international difference
in growth rates [J]. Journa of Economic Literature,
1994 ,32:1147-1175
0350000 [4] VERSPAGEN B. A new empirical approach to catching up
o ::j;i)::z i or faling behind [J]. Structural Change and Economic
% i e Dynarmics, 1991 ,2: 359-380
%ﬂ- 120600 -—fR%KﬂLJIZ [5] BILS M, KF ENOW P J Doe§ schooling cause growth ?
ﬁ {37 GO g IR [J]- American Economic Review , 2000, 90 (5) : 1160-
™ 0050000 et T 1183
0.000000 — T [6] MARIA J F Human capital accumulation and economic
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 growth [J]. Economica Letters 2001 ;55 :425-429,
0 [7] WANG Y, YAO Y D. Sources of China’ s economics
2 1998 —2007 growth 1952 - 1999:incorporating human capital accu-
mulation[J]. China Economic Review ,2003,14 (1) :32
52
5 [8] NARULA R Understanding absorptive capacities in an
innovation systems context :conquences for economic and
! employment growth [ R]. MERIT Research Memoran-
dum ,2004-003
f [9] XU B. Multinationa enterprises,technology diffuson ,and
host country productivity growth[J]. Journa of Develop-
- R &D ment Economics,2000 ,62 :477-493

R &D

[10]

[11]

[12]

[3]. ,2006(5) :10 - 18

,2008(2) :29-32



28 6

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[J] ,2008(7) :53-56
[J]- ,2007(2) :84-87.
, FDI -
[J1 ,2006(5) :90-98

GRIFFITH R,REDDING S,VAN RJ. Mapping the two
facesof R &D :productivity growth in a panel of OECD
industries[ R]. CEPR Discusson Paper ,2000 ,2457.
CAMERON G, PROUDMAN J, REDDING S Productivity
convergence and internationd openness[ M ]// PROUDMAN
J ,REDDING S Openness and growth London:Bank of Eng-
land ,1998

EATONJ ,KORTUN S Internationa patenting and tech-
nology diffuson:theory and evidence[J]. Internationa E
conomic Review ,1999 ,40(3) :537-570.

FRANTZEN D. Human capita ,and international tech-
nology spillovers:a crosscountry analyss[J]. Scandina
vian Journa of Economics,2000,102(1) :57-75

JAFFE A, TRAJTENBERG M. International knowledge
flows:evidence from patent citations[ R]. NBER Work-
ing Paper ,1998 ,6507.

[20]

[21]

[22]

[23]

[24]

[25]

[26]

KELL ER W. Areinternational R &D spillovers trade-re-
lated? Analyzing spillovers among randomly-matched
trade partners [J]. European Economic Review ,1997 ,42
(8) :1469-1481
, . : VAR
[J]- ,2008(5) :45-47.
, . R&D
o 1991 —2005
J1- ,2008(2) :89-92
. R&D
[J]- ,2005(6) :82-87.
KNELL ER R Frontier technology , absorptive capacity
and distance[J]. Oxford Bulletin of Economics and Star
tistics,2005 ,67 :1-24.
KNELL ER R,STEVENS A. frontier technology and ab-
rptive capacity evidence from OECD manufacturing in-
dustries[J]. Oxford Bulletin of Economics and Statistics,
2006 ,68:1-22
: : 131

,2006(6) :5-11

Empirical Test on Eficiency of Human Capital and R&D Investment in China
Based on Sochastic Frontier Production Function

Fu Qiang Jin Na
(School of Economics and Busi ness Administration ,Chongging University ,Chongging 400030 ,China)

Abstract : Human capital and R &D investment not only promote economic growth , but also enhance the absorptive capacity of science research
organization for external technology , and impul se the diffuson of knowledge and technology. Basing on the panel data about 29 provinces in
China during 1998-2007 ,this paper investigates the direct effects of human capital and R &D investment on productivity and indirect effects on
technical eficiency through improving absorptive capacity , in which human capital and R &D investment are introduced into the stochastic fron-

tier production function astwo parameters The results show that :human capita plays a sgnificant important rolein explaining the differencein
efficiency among regions,which not only affects the improvement of production directly ,not aso have indirect effects on technica eficiency
through improving absorptive capacity ;R &D investment has sgnificant effect on technical eficiency ,but its effectson productionis not obvious
Key words: human capital ;R &D ;absorptive capadity ;stochastic frontier production function ;technical eficiency
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