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0—0. 503 0.10—0. 20 (Griliches, 1988; Mairesse
and Sassenou, 1991; Australian Industry Commission, 1995), ,
. , R&.D
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o &i
o 1 s L °
(D ) ,
i = a+tac, +RL, +vky + X +u +eis (2)
7NN o
(2) s . R&.D
o ’ o Q+‘8+7:/jy (1)
L, ) » (D

(qu - [,‘,) — a +a((',', _l,',) +y(k,1 _[,'/> + (lll_ 1)[,'[ +Al JFM,' +€,‘,. (3)

(3 , p—1 o
/1_ 1 ) ° M - 1
’ ° 122 1
( p—1=0, (3 )
R&.D , .
(y,-, ) ’
3 (y, ),
, “ ”  (between esti-
mates) (Griliches and Mairesse, 1984), ,
y (Mairesse
and Sassenou, 1991), ,

(Baltagi, 2001),
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(differences regression)

o

7 (fixed effects), (ye —3:)
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3 ,

Alge — 1) = A+ alAley — L) FyACk, — 1) + (u— DAL 4+ Neyp. (4)
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R&.D
R&.D (Congress of the United States,
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R&.D s
OLS | R&.D ,
1993—2002 { Yo
34 i, 10 340 o
1993 ,
o ) {
» ) )
. R&D ! .
s 10 N l » (” ) ” ,1997

! § ) .



874 ( ) 7

R&.D ,
R&.D R&.D .
(Perpetual Inventory Method, PIM)
R&.D ( » 2006a, 2006¢),
) R&.D , R&.D
., 15% R&.D . Pakes and
Schankerman (1984) 25% R&D
Hall and Mairesse (1995) 15%  25% .
, 15% 25% .
. R&D R&.D
(double counting) . R&D R&.D R&.D
. . C R&.D , L
R&D . . R&D
(&N L) . R&D
(Schankerman, 1981; Cuneo and Mairesse, 1984; Hall
and Mairesse, 1995; Verspagen, 1995), R&.D
R&.D , C L
o © R&.D
N (L) ,
R&.D . R&.D
1 2 R&.D
o 1 2002 . R&D
1,
40
_35f
S 30t
Eﬂ?ﬁﬂ? 25
& 201
£ 15t
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H st —a— AR TR GRIZIE)
0
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140 1
120
g 100
g 80
Z 60t
R 40 + - JEh NEL (FRIE)
Rl 5 FEAAB CRIEE)
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
A
2
1
786.19 866. 11 523.87 5963.68 7.65
( ) 2 385.40 2702.26 1429.68 17502.51 42.07
( ) 2371.06 2689. 28 1421. 85 17 427. 85 41.79
( ) 91.87 97.73 54.91 766. 54 3.04
( ) 88. 33 95. 31 53. 60 763.61 2.94
R&.D (6=0.15) 146.23 56. 56 22.03 347. 30 0.48
R&.D (6=0.25) 31.63 40. 07 14. 87 282. 25 0.32
(1)« v R&D . ”
R&D N R&D
. (2) N R&D R
. R&D
R&.D o
R OLS. o
b b
White , t . 2
o 3 o
2 3 , . N
R&D , R&D , R&D
6 ’
R&.D 0.1—0. 3, , R&D 1%,
0.1%—0.3%, R&.D
, R&.D 0—0. 50, 0.10—0. 20 (Grili-
ches, 1988; Mairesse and Sassenou, 1991; Australian Industry Commis-
sion, 1995), (2006b) R&D
0.1, R&.D

6 R R&.D
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. . R&D
2 R&D ( )
Ln(C/L) Ln(K/L) Ln(L) t Adj. R? F

0. 4367 0. 3290 —0.0709 0. 0494 3.8172

0. 6408 152.17 340
0=0.15 (5.07)* (9.58)" (—2.35)"" (2.58)*" (5.48)"
0.4325 0. 3355 —0.07 0.0493 3.8170

_ 0.6508 158.94 340
OLS §=0.15 (4.96)* (9.75)* (—2.30)"" (2.56)*" (5.54)"
0.4166 0.3527 —0.0708 0.0476 4.0254

0. 6630 164.77 340
0=0.25 (4.77)* (10.19) " (—2.33)*" (2.49* (5.8D)"

0. 2435 0.2258 0.1255 0.0877 4. 2184
0=0.15 (3.69 " (7.5 (2.2 (10.45) " (3.04)"

0.9992 11605.69 340

0. 2454 0.2308 0.1164 0. 0879 4.3014
0=0.15 (3.67)" (7.96)" (2.0 " (10.40)* (3.05) "

0.9992 11845.88 340
(FE)

0.2262 0. 2068 0.0771 0. 0906 5.3161

0.9993 12417.24 340
0=0.25 (3.34)" (6.36)" (1.3D (10.95)* (3.77)*

0. 6364 0.1246 0. 4825 0.0554
0. 4247 74.31 306
0=0.15 (3.96)* (2.0)** (2.53)"" (2.02)**
0.6308 0.1289 0. 4650 0. 0560
0. 4497 84.08 306
0=0.15 (4.67)* (2.06)"" (2.66)" (2.23) "
(FD)
0.6325 0.0920 0.4307 0. 0581
0. 4499 84.15 306
0=0.25 (4.73)* (1.88)"** (2.59)"" (2.38)""
L 1%.5%.10% .
3 R&D ( )
Ln(C/L) Ln(K/L) t Adj. R? F
0. 4497 0.3124 0.0515 2.8420
0. 6350 197.56 340
0=0.15  (5.10) " (8.66) " (2.83)"  (3.25)*
0. 4441 0.3211 0.0515 2.8525
0.6453 206. 59 340
OLS 0=0.15  (5.00)* (8.87)* (2.82)"  (3.271)"
0.4278 0. 3387 0.0499 3. 0486
0.6534 213.99 340
0=0.25 (4.82)" (9.34)* (2.76)*  (3.49)*
0.1640 0. 1845 0.0968 7.1425
0.9992 12 308. 96 340
0=0.15  (4.23)* (5.16) " (19.55) " (15.42)"
0.1711 0.1922 0.0964 7.0200
0.9992  12482.47 340
(FE) 0=0.15  (4.10) " (5.42)*  (19.17) " (14.1D) "
0.1632 0. 1887 0.0971 7.2159
0.9993  13717.68 340
0=0.25 (4.08)* (5.47) " (21.07) " (15.47)"
0.3028 —0.0164 0.0964
0.4212 111. 96 306
0=0.15  (4.38)* (—0.20) (6.75)"
0.3125 —0.0095 0.0958
0.4523 126.91 306
(FD) 0=0.15 (5.15)" (—0.13) (6.98)
0.2873 0.0143 0.0965
0.4571 129. 41 306
0=0.25 (6.98)* (0.30) (7.17)*

¢ 1%.5%.10% .
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R&D ,
R&.D . 2 3
, OLS R&.D
o , OLS
R&.D 0.3 . 0.2 .
0.1 ( )
R&.D R&.D
o OLS . R&D
. . R&.D
. . R&D
5 R&D , R&.D
. R&D .
. R&D R&.D R&D
R&.D . R&D ,
Schankerman (1981) R&D 0. 10 0.16, Cuneo and
Mairesse (1984) R&D 0.11 0.21. Hall and Mairesse
(1995) . .
. R&.D 15% . OLS
, R&.D 0.3290  0.3355;
, R&.D 0. 2258
0. 2308, R&.D R&D
R&.D R&.D .
R&.D . R&.D
) (
1 1 ). R&D
. R&.D . R&.D
R&.D . ) 15%  25%
. 2 3 ., R&D ,
. 15% R&.D
25% R&.D . OLS ,
15% R&.D 25% R&.D
, Cuneo and Mairesse (1984) R&.D 0. 14

0. 08, Harhoff (1998) R&.D 0.13 0.08,
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. Griliches (1980). Hall and Mairesse (1995). Harhoff (1998)

(10%. 15%. 20%. 25%. 30%) ;
R&.D . 100%
., R&D (Hall and Mairesse, 1995),
R&.D o
, R&.D
R&.D . 2 3, , R&.D
150 R&D
0. 2308, R&.D 0.1922,
4%,
. Griliches (1986) R&.D
., Hall and Mairesse (1995)
R&.D R&.D .

Hall and Mairesse (1995)

’ b

, R&.D \ R&.D .
R&D .
R&D , R&D
. , R&.D . .
R&D \ .
. R&.D
R&.D .
, R&D o . \
R&.D .
. R&D .
R&.D .
) R&D
¢2000 R&D p) , R&D

(R&D N 6
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6 . R&D (R&D
6 5 )
N N 4 .
10 ( ), 24
( )
R&D 4 . 4
’ ) R&D
R&D ; R&D
R&D ; R&D R&D
4 R&D
Ln(C/L) Ln(K/L) Ln(L) t Adj. R? F
0. 3586 0.6692 —0.0264 0.0253 1.2348
0.9996 14 721.92 100
0=0.15 (1.41) (2.47)*" (—0.33) (3.28)" (0.69)
0.3573 0.6734 —0.0238 0.0249 1.1798
0.9995 14 456.32 100
(FE) 0=0.15 (1.41) (2.53)*" (—0.30) (3.10)* (0.65)
0.3402 0.5569 —0.1614 0.0318 4,50 ~
0.9995 15135.67 100
0=0.25 (1.36) (2.56)"" (—1.56) (3.64)* (1.74)***
0.6966 0.4110 0. 1454 0.0241
0.5797 41.91 90
0=0.15 (1.71)*** (2.13)** (0.50) (0. 65)
0.6309 0.4777 0.0926 0.0229
0.6053 46. 49 90
0=0.15 (1.46) (2.31)*" (0. 30) (0. 60)
(FD)
0.6344 0.4011 0.0219 0.0256
0.6058 46.59 90
0=0.25 (1.53) (2.35)*F (0.07) (0. 66)
—0.0059 0.2578 —0.0093 0.1142 8. 6551
0.9992 11605.41 240
60=0.15 (—0.04) (9.47)~* (—0.13) (6.9 (3.7~
0.0144 0.2525 —0.0154 0.1125 8.5542
0.9993 11650.94 240
(FE) 0=0.15 (0.10) (9.28)" (—0.22) (6.54) " (3.54) "
’ —0.0019 0.2236 —0.0614 0.1152 9. 6500
B 0.9993 11881.79 240
6=0.25 (—0.01) (8.67)" (—0.81) (6.65)* (3.82)~
0.1453 0. 1448 0. 0389 0.1071
0.3237 35.31 216
0=0.15 (0.89) (2.01)*" 0.2 (4.59) "
0.1879 0.1419 0.0618 0.1047
0. 3646 42.13 216
(FD) 0=0.15 (1.24) (2.02)*" (0. 34) (4.41)~
0.1886 0.0964 0.0185 0.1074 _
0. 3668 42.51 216
0=0.25 (1.24) (1.83)*** 0.11) 4.7
‘ SE L 1%.5%.10% .
’ . R&‘D
. , R&D

0.5—0.7 0.4—0. 5, )
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R&.D 0.2—0.3 0.1 . ,
R&D R&.D
, R&.D .

(Griliches and Mairesse, 1984; Cuneo and Mairesse,

1984), Huetal. (2005), (2006b)
o RE.D o
. . R&'D .
(G R&.D
/ .
1994—2002 1148 (1148
1994—2002 ),
17 , N
R&D 5 o
) R&D
0.3 0.4,
R&.D 0.2 0.1, R&.D
R&D .
, R&D .
R&D , Griliches (1986)
R&D . .
8 1993 .
1994 . 34 1994—2002
3086

34 , 3086 6
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5 R&D
Ln(C/L) Ln(K/L) L.n(L) t Adj. R? F
0.2792 0.2819 —0.2543 0.0462 8.5699
0.9995 14373.62 153
0=0.15 (4.77)* (6.46)" (—4.66)* (5.27)* (7.75)"
0.2709 0. 2887 —0. 2644 0.0465 8.7611
0.9995 14 290.72 153
(FE) 0=0.15 (4.71)* (6.81)* (—5.02)* (5.36)" (8. 14)"
0.2178 0.2979 —0. 3402 0. 0480 10. 4854
0.9995 15875.99 153
0=0.25 (3.70)* (7.78)* (—6.61)* (6.12)" (9.60)"
0.0453 0.4242 —0.2533 0.0641
0.4998 45,97 136
0=0.15 (0.49) (4.65)" (—2.15)*" (4.3~
0.0463 0.4252 —0. 2580 0.0644
0.5154 48. 85 136
(FD) 0=0.15 (0.50) (4.60) " (—2.18)*" (4.27)*
0.0561 0. 3340 —0. 3398 0.0679
0.5209 49. 92 136
0=0.25 (0.62) 4.7 (—2.69" 4.61)"
0.1652 0.2169 —0. 3538 0.1028 11.5002
0.9998 40812. 36 153
0=0.15 (7.04)* (3.59)* (—3.82)* (15.78)* (6.50)"
0.1673 0.2192 —0.3611 0.1030 11.56
0.9998 39208.77 153
(FE) 0=0.15 (7.18)* (3.61)* (—3.90)* (15.73)* (6.51)*
0.1611 0.1994 —0. 3780 0.1032 12. 0879
0.9998 39317.48 153
0=0.25 (6.36)* (3.66)* (—4.19)* (15.80)* (7.08)"
0. 3682 0.0873 —0.0709 0.0965
0.5755 62.01 136
0=0.15 (4.88)* (2.06)*" (—0.54) (8.90) *
0. 3680 0. 0831 —0.0999 0.0970 _
0.5795 63.01 136
0=0.15 (4.62)* (1.98)*** (—0.75) (9.13)*
(FD)
0.3751 0.0544 —0.1192 0.0983 _
0.5777 62.56 136
0=0.25 (4.78)* (1.52) (—0.88) (9.46) *
‘ I 1%.5%.10% .
(D) R&D
9
1993—2002 0.423 (0.423
1993—2002
9 s (1) ( Yy«
. (2« 1998
B . 1997 1999
. (3) . 1998
,1998 o
1993—2002 B 0.423,
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14 N N
R&D 6,
, R&D ,
R&.D . , R&D
R&.D 0.2—0. 3,
6 R&D
Ln(C/L) Ln(K/L) Ln(L) t Adj. R? F
0.1347 —0.0710  0.0130 0.1208  9.3203
0.9986  5633.25 140
§=0.15 (1.13) (—0.28) (0. 06) (4.85)" (1.68)***
0.1160 —0.0558 —0.0685 0.1204 10.5858
0.9980  4044.30 140
CFES 6=0.15 (1.06) (—0.21) (—0.30)  (4.46) (1.84)**"
0.0862 —0.0040 —0.0492  0.1196  10.2781
0.9980  4131.97 140
6=0.25 (0.78) (—0.02) (—0.28) (4.79* (2.23)*"
0.8480  0.0297 1.2387 0.0477
0.1577 8.80 126
6=0.15 (3.02)* (0.2 (2.88) " (1.05)
0.8856  0.0757 1. 3033 0.0439
0.1105 6.18 126
0=0.15 (2.30)**  (0.49)  (2.34)"" (0.82)
(FD)
0.8740  0.0801 1.2956 0.0438
0.1111 6.21 126
6=0.25 (2.29) " (0.72)  (2.33)*" (0.83)
0.5671  0.2757 0. 2256 0.0381 —1.1068
0.9994 13828.97 200
6=0.15 (4.35)* (11.28)* (1.66)*** (2.54)*" (—0.35)
0.5593  0.2812 0.2172 0.0386  —0.9333
0.9995 14180.98 200
(FE) 0=0.15 (4.55)* (11.4D" (1.64) (2.70)*  (—0.3D
0.5490  0.2499 0.1770 0.0410  0.0503
0.9995 14543.34 200
§=0.25 (4.27)* (9.43)" (1.32) (2.80)*  0.0162
0.9444  0.1885 0. 5450 0. 0090
0.7216 155.67 180
6=0.15 (2.82)* (3.60)" (1.57) 0.19
0.9208  0.1945 0.5160 0.0105
0.7401 170.93 180
0=0.15 (2.92)* (3.63)" (1.55) (0. 23)
(FD)
0.9297  0.1531 0. 4841 0.0120
0.7401 170.93 180
6=0.25 (2.97)* (4.05)" (1. 46) 0.27)
t NN 1%.5%.10% .

R&.D
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R&D .
’ R&D ° ’
R&D o
( ) 10
N R&D
s Ln(K/L)

A(Qiz — li/) =A +aA(Ci1 - l,‘[) + }/A(k,, - Z,’[) + (/17 1)AZM
+wi TECH X ACk; — 1) + w, SIZE, X Alk, — 1)

+(1)3()WN“ >< A(kﬂ - li/) + Ae,y 0 (5)
(5) , TECH . ,
TECH=1; , TECH=0, SIZE s /
., OWN , /
o W1~ W2~ W3 D) N
. R&D .
) CL)1>O\ (1)2>O\ (,U3<Oo
R TECH. SIZE. OWN Ln(K/L)
o , R&D
o 7 o
7
,0=0.15 ,0=0.25
ALn(C/L> 0.4427  0.5836  0.9142  0.7992  0.4422  0.5882  0.8935  0.7639
M (9D (B20)7 (2.96)F (4.25)%  (5.05)°  (3.200° (2.77)°
0. 0808 0.0954 0.4769 0.5030 0. 0395 0. 0620 0.4418 0. 4556
ALn(K/L)
(1.15) (1.5 (3.3D*  (3.49*  (0.73)  (1.24) (2.9 (3.04)"
ALn(Ly 0.2455  0.4121  0.6867  0.6262  0.2050  0.3833  0.6631  0.5693
e (2.05)** (2.6 (1.99)** (1.81)*** (1.72) *** (2.56)** (1.86) *** (1.56)
TECH X 0.5644 0.8578 0.5379 0.7841
ALn(K/L)  (8.00) (4.16)* (7.1 * (3.60)*
SIZE X 0.2047 0.5382 0.1983 0.4852
ALn(K/L) (4.51)* (3.70)* (3.96) (2.98)*

10

N N Ln(K/L)
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( )
.0=0.15 ,0=0.25
OWN X —1.1762 —1.7894 —1.0480 —1.5907
ALn(K/L) (—2.62)" (—3.14)~ (—2.23)"" (—2.51)"
0.0620 0.0612 0.0315 0.0297 0.0644 0.0627 0.0326 0.0320
(3.69)* (2.70)* (0.89) (0.91) (3.83)" (2.84)* (0.91) (0.95)
Adj. R? 0.4696 0.4648 0.4620 0.5481 0.4762 0.4649 0.4421 0.5244
F 68.51 67.22 66. 48 62. 66 70. 33 67.25 61.42 57.05
306 306 306 306 306 306 306 306
! L 1%.5%.10% .
7 s TECH. SIZE. OWN Ln(K/L)
b ’
’ o ’ ~
R&D ,
R&D .
Y
’ o b
Y o b
’ Y
. , R&D ,
R&D .
19932002 .
R&.D . ,
R&D 0.1—0. 3,
. R&D . R&D ,
, R&D . R&D
o b 2
N ~N b
R&D , .
b Y A b
R&.D ; , R&D
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R&D o s R&D

1 R&D K

R&D (Perpetual Inventory Method, PIM) ,
Griliches (1986, 1998). Goto and Suzuki (1989) . L R&.D
R&.D t—1 R&.D s s
K, = > mE  + A=K, 1, (A.D
k=1
K R&.D , E R&D .k . R&D , 0
R&.D . R&.D .
a9, 1—0 R&D t R&D s , k=0
com=1; k£0 . =0, ST mE L =E . .
k=1
=1, (A. 1)
K =E. +0—0K. . (A.2)
(A.2) R&.D s . (1) R&D
, s (2) ) 5 (3) R&.D
K() o o
) R&D . R&D
(Mansfield, 1984), Jaffe (1972) R&.D
GNP s 0.49, 0.51,
Griliches (1980) ., Jensen (1987) . Loeb and Lin
(1977) R&D GNP ,
0.55 ; 0.45 . (2003) R&D
0.55, 0.45, Loeb and Lin (1977).
(2003) ) R&D
) 0.55  0.45, R&D
R&.D o
R R&D S s
P 15% (Griliches and Lichtenberg, 1984; Jaffe, 1988; Hall and Maires-
se, 1995; Adams and Jaffe, 1996; Crépon and Duguet, 1997), Hu et al. (2005)
R&.D . R&.D
15% . 15% R&.D o
R&.D R&D s Pakes and Schankerman (1984),

Hall and Mairesse (1995) s 25%

o
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R R&D K. Goto and Suzuki (1989)., Coe and
Helpman (1995) N R&D K R&D E
s (K,—K,~)/K,_,=(E,—E_/E_,=g, g E .
, =1 , Ki=(1+9K,, (A. 2) ,t=1 , Ki,=E,+(1—0»K,.,
, R&D -
K, =E,/(g+&. (A.3)
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Measurement on R& D Output Elasticity

of China’s Industrial Sector
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Abstract The paper estimates the elasticity of output with respect to R&D by using the
panel data on Chinese industries during 1993—2002. Based on the expanded C-D production
function, calculating R&.D capital stock and revising R&.D double counting problem, we find
that R&.D output elasticity is approximately 0. 1-—0. 3 through different regress models inclu-
ding pooled OLS, fixed effects and first difference. We also find that the contribution of R&.D
to productivity also depends on some constraints such as technical opportunity, firm size and
ownership structure; There have bigger R&.D output elasticity when the industries have high-

er technical level, bigger firm size and lower state-owned ownership, while R&.D have no

positive effects on output when state-owned ownership is high in industries.
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