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1, 7E 2006—2014 4F S [A] , B4 205 1 2 [R] i J5 10
J2 Y, th T SPDM AR AL v 25 18 T 28 [H] 38 BN
SN TP UNER 2 VAN [ E2 2 SR DS S e Il T
fift T o

29 4 W IS B [ T A A AR (1 B B
55 RN o I ELHERLN KR, 2 B BT 7l
ERT DO B W S P R T E A Ih A T (B8 AL
TR AR WSS o FE AT A B Ml b TR (A
1997—2011 47 [a] 2 BRI Bk LT, 1] 2011 4534 2]
WEAE 54.5% , Bt J5 2818 T [ 28 2014 4F 11 50.2% . 7256
b R E RSB B, BE A BRI RS
FHE ™ i, S0 RHRCR A 0 3 R AR R
R PR 2 e E 2R TR AT A2 A PR S5 s o

AR R FBAE 2001—2005 41 18] 53 i
WFRRCRIE R & EAH KR, X —250 5 X FI 7R (4
HER A TERFAS AR — 20> {H7E 2006—2014 4 5 [H]
PIE N TC . EM KR, HEEHEFEURLE, &

ETERA TV BT a1 M N S v W 7 1 G I 32 BN
A N TGS B 3G N2 R A e IR ™ H 2 B
BN, AR R RIS 224 R, S BR800 40 3 0, #H
BRGNS R o

BN BH 5 AT 53T R R 2 B E
B B AROCOCAR , BOF S WP B Y e A
2001—2007 4F &k T 22 18 I F+ B Bt , B 2001 4F 1
13.8% E TH51 2007 41 19.9% , MLEHABLH F 5 A X}
BHEE ™= IE AR SR, 205 WA T R ms R s
LB 20R BEARTRIE 7™ 7 BRaions b o, £8 % R 1,

M TE) 3R SR T, AE 2001—2005 4] 1] , 48 5%
R JE KT X 3k T R F ke AR A 3 R ) ) S
[ 36 142800, 2R B — > 3T i A ¥ GDP 3 1%,
FHAB IR TIT BB & R0 53501 F- 35 T B 0.104 9%, H 3
LR HLTE AN, B RARE 2 — b X 2 R SR IK
SR R A RE TG IR A OB R A R
it S5, SEREAE W 51 BT 22 5 R BT A, XA AR 4k T
B2 7 A BB B R BT AR, A A AB3 TT RR R AL
AL,

T 2006—2014 43 18] | X} A0 T FORE BE Xof 3nk 7 8k
B e R0 % 7= A B 3 AE [ 1) 235 [0 36k HH R4, 2R B —
AT XTI HOKE K 1%, AHABIR T A RHEE A%
ROHTE ETH4.202 6%, 24—k kb

R7T BREEFREER

A C 1) Gy, B (1) ssiEExon; B () IS ERSy B CIV ) ]I ] 6 800

5
2001—2005

LM (lag) test 141.762 (0.00) ™ 287.891 (0.00) ™ 16.935 (0.00) ™ 11.082 (0.00) ™
Robust LM (lag) test 19.214 (0.00) ™ 43.468 (0.00) ™ 1.221 (0.27) 2.697 (0.10)
LM (error) test 123.131 (0.00) ™ 244.575 (0.00) ™ 15.992 (0.00) ™ 9.409 (0.00) ™
Robust LM (error ) test 0.618 (0.43) 0.153 (0.69) 0.278 (0.60) 1.024 (0.31)
LR Spatial fixed effects test 740.44 (0.00) ™
LR Time fixed effects test 192.79 (0.00) ™

gl 2006—2014
LM (lag) test 110.314 (0.00) ™ 211.174  (0.00) ™ 45.677 (0.00) ™ 18.627 (0.00) ™
Robust LM (lag) test 0.017 (0.89) 1.111 (0.29) 0.324 (0.57) 2.833 (0.09) "
LM (error) test 120.416 (0.00) ™ 210.088 (0.00) ™ 48.026 (0.00) ™ 17.803 (0.00) ™
Robust LM (error ) test 10.118 (0.00) ™ 0.025 (0.87) 2.673 (0.10) 2.009 (0.15)
LR Spatial fixed effects test 1861.53 (0.00) ™
LR Time fixed effects test 134.60 (0.00) ™




-70- PEADNRAR XN DEESEIORR

50453

G| AR T 7 285 4w 2B P AR K
AHARIR T 1477 B ()R 2 3 ok — S A SR e T 5
AT PR IEZR BT KR, A AR BT IR (A 4T
WA AR BEAR FAR BP0, (R AH DG,
ARGUSFHERHCR BT, SRR 55 o fd & T
G R SR PN R g i SE R Ry GRS PO
B 0 B AR 2L 7= A AR AR RO, K T 55 ke R [
ON BV FEARIIE & 1 23 ) 4 3R 7= A T 50 1 U
RN
4 WREGIL

A K FH Global Malmquist A= 7 R 500512 ,
4 1997—2014 4F H [# 204 NIk RHE I R 0K, 4y
At FL 25 [ 2 S AR ] Y A8 AR A, 0 N7 25 () T AR A 2

B SCUER R A R R N R . EREEA

T 3 T R B AR A, A A S ] e A
ZUR BN e te BT s SRR AR 1 2 ) 2R 4
PRS2 T M 5 o 28R DX el T B SRR AR B T T 3
7, AR AR DX T2 20 A AR AR AL S P i X 5 DU R 28
O DX B8 T R BT 28 e SRR IR A 2
HR PG AR, ORI A IR R A AR A
(O LR B, S (IR AR 1L R R 5 7 M A5 AR R Sl T 7
O RS8R A 35 TE 1) R0, 4o S5 0 R e A
(5 ) A A % O 20A BT N 25
1E [ S MRV Ry S IR, 225 A AR W ST R
JBE 3 590 X5 X 3l T BB e R 7 A Y 3 B T 1)
R HEEY A

*8 FTREERMEEBEMMEIT

iy 2001—2005 2006—2014

stru 0.002 6 (0.00) ™ 0.000 7 (0.10)
fed 1.9757 (0.15) 3.0171 (0.13)
edu 0.000 2 (0.00) ™ 0.000 1 (0.29)
gov 0.1712 (0.06) ° -0.0459 (0.09)
In pgdp -0.0169 (0.36) -0.026 7 (0.06) "
Wec 0.224 1 (0.02) " 0.306 5 (0.00) ™
Wstru 0.003 1 (0.10) 0.000 6 (0.53)
Wed 49771 (0.14) 44572 (0.19)
Wedu 0.000 1 (0.99) 0.000 1 (0.44)
Wgov -0.177 6 (0.25) 0.058 1 (0.43)

W In pgdp -0.106 5 (0.00) ™ -0.003 7 (0.88)
Wald spatial lag test 10.51 (0.06) ° 3.05 (0.69)
Wald spatial error test 10.04 (0.07) " 2.27 (0.81)
Hausman test 11.18 (0.02) ™~ 18.90 (0.00) ™

R 10%0 BAE KT T R AT S%N BEERFTRE A FE %G ERKFTEE, TH
39 SPDM {) B #E3 M F0 e B 2R

Direct effects

Indirect effects Total effects

A

2001—2005
stru 0.002 6 (0.00) ™ 0.003 0 (0.14) 0.005 6 (0.00) ™
fed 2.0700 (0.17) 4.584 1 (0.16) 6.654 1 (0.07) "
edu 0.000 2 (0.00) ™ -0.000 1 (0.88) 0.000 2 (0.00) ™
gov 0.171 4 (0.04) ™ -0.182 3 (0.24) -0.0109 (0.94)
In pgdp -0.012 8 (0.47) -0.104 9 (0.01) ™ -0.1177 (0.01) ™
g b 2006—2014
stru 0.000 7 (0.05) " 0.000 6 (0.56) -0.002 4 (0.18)
Sed 3.1622 (0.15) 4.202 6 (0.09) " 7.364 8 (0.05) "
edu 0.000 1 (0.30) 0.000 1 (0.50) 0.000 1 (0.32)
gov -0.046 1 (0.08) " 0.0571 (0.46) 0.0110 (0.88)
In pgdp -0.023 9 (0.10) -0.003 2 (0.91) -0.027 1 (0.35)
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Spatial and Temporal Evolution and Influencing Factors of

Urban R&D Efficiency in China
KANG Haiyuan', SUN Yanlin’, LI Xianling'
(1. School of Economics, South-Central University For Nationalities, Wuhan 430074, China;

2. School of Economics, Huazhong University of Science and Technology, Wuhan 430074, China)
Abstract: Using global malmquist productivity index method, we estimate the R&D efficiency of 204 Chinese
cities from 1997 to 2014, and analyze the characteristics of spatial and temporal evolution, then establish a spatial
panel Durbin model, empirically testing various influencing factors. The results showed that the R&D efficiency
of city in China was low, which fluctuated severely and increased slowly in the sample period; Spatial aggrega-
tion characteristics of urban R&D efficiency gradually increased, the higher efficiency regions mainly gathered in
the eastern coastal zone, the lower efficiency areas mainly distributed in the Northeast and North West areas; The
R&D efficiency order from high to the low within four major economic regions was the eastern, the middle, the
west and the northeast, the city group with highest efficiency among the ten big city groups was Shandong Penin-
sula, and the city group with lowest efficiency was south Liaoning. The industrial structure had a significant posi-
tive influence on the efficiency, the level of economic development and opening degree respectively had signifi-
cant negative and positive spatial spillover affected on the efficiency.

Key words: city; R&D efficiency; global malmquist index; exploratory spatial data analysis; spatial panel Durbin

model



