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2006-2015

HE— 2B W 2 AT, v Tl AR A ROR Y
ERATRCR I SR I USRI
5174 0.790.,0.853 ,0.927 , LB 2 iy i [ Tl A= 25k
A TR R AKF . RS ETRE ot KH

IR R NS BT 6 B TSR A RUCRIE N
1, Ab TS b, Hofth 24 S48 i S AEAE A R AR
FTERCRARTS . TII8 ARE WL e B =
68 ZE AR K A i, 76 0.8 2 1, 1
TE OGN CHN 3B NSRRI, R T
0.6, HoAh 44 1 1 25 5 RCRAE W AL T 0.6~0.8 Z [
LA, A T Z R B G 1 25 S L 8K
R TS AR AR TR X, T RECRAR 1 2 T 4
FRAE PP RN PGB X, S B AR TR > PE BB Y 43
AT Ry o AR i DX R P e BN, B TR (R 25
Tl BHE ST RS H AP FIRSCE L ATRK
e, HhEBH DA A b B EE L) Tolk 3, Tolkfk
FRRE i AEMUBIRIOR LA LS R sh D fef g s
5 FR T 2R S r i RECR G HAFEA L
PUFRHEIX 22 VAR R M s, ZEHOR BN
AL CA KL | 4l AR RCR AR
BIRKEET ABFEAR KT 2R i X
22 FHEWE

AR 3 FH Malmquist 35 200 0 55434 v 4
i Tl AR S RCR N s AR L 3 15 51 2006~2015
A R AR R Tl A= %08 Malmquist 45 5048 s
P(E 2) L% 2006~2015 4F [ 2 B Tl A= %%
[ Malmquist F8 50 MR as R (2 3) .

M 2 T, 2006~2015 4E H ] Toll AR 23k
1Y) Malmquist 8 G S IR B IA B EA
g, BN ESI W, o, 2006~2011 4F 9 ] 2
UG BB, 2011 4F 38 B WEAE , BSR4 T
[, 2014 4F T8 B EAL, 2015 45 IR I, 41
AT BRI RCRSIE, B AR R
U AR RO FRRCR AR ARRCE
BRI B A K . TR I AR
RELE R K, H AR Bl Malmquist 75
B KRR B AR — 20, B R 2 Malmquist 78
B F 2 s

M3 HI I, T E] 30 44 T #Y Malmquist F5 453
RIE, BB R KBS, BEATRE,
Malmquist 1§ ZCHE 44 SE 17 104 0y A 1L 7 R A
et CHON JBRVE U RS L LLVE TR, K
RIS 10%L4 I, Malmquist 8 50HE2 5 J5 194 1)
WA VTR e AR AR R L i T
PO B, IR AR IR T 8%, Hifth & i g K%
WAL T 8%~10%2Z 1], ATLLAE H, HE AT 45
Hi[X 2 [B] ) Malmquist 76 50776 22 5508, B KR S



123 TR A BR T A 53 25 (0] 43 A K s i R £ A58 1973
2 2006~2015FF EEBR TSR ERIMESER
Table 2 Chinese inter-provincial industrial ecological efficiency mean value and decomposition results in 2006-2015
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L& Y& (YES Y& Y LES (Y& Y& Y
dese 1 1 1 PN 0.819 0.847 0.966 | JPH 0.677 0.688 0.985
KHE 1 1 1 e 0.816 0.983 0.829 | &K 0.674 0.715 0.942
IR 1 1 1 ey 0.804 0.811 0.991 | it 0.622 0.661 0.939
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Table 3 China's inter-provincial industrial ecological efficiency Malmquist index and decomposition results
wi AR HARM iR M Malmquist wiy AR HARHE iR B Malmquist
LY E S 7 & Y& Y& &St MR BRE AR V&S BCRIEEL
LT 1.017 1.118 1.025 0.992 1.137 Wi 0.988 1.094 0.996 0.992 1.081
PRES 1.000 1.124 1.000 1.000 1.124 L 0.984 1.097 0.983 1.001 1.080
NEn 1.000 1.123 1.000 1.000 1.123 biie[ 0.970 1.114 0.988 0.982 1.080
it 1.004 1.116 1.007 0.998 1.121 I 0972 1111 0.971 1.001 1.080
Bpg 1.013 1.098 1.013 1.000 1.112 b 0.995 1.084 1.000 0.995 1.079
Hiff 1.000 1.107 1.000 1.000 1.107 ioE(d 0.966 1.115 0.988 0.978 1.077
b53E7) 0.999 1.106 1.000  0.999 1.106 IR 1.000 1.073 1.000 1.000 1.073
1Ly 1.005 1.100 1.005 1.000 1.105 w0988 1.082 1.000 0.988 1.069
baNE7) 0.993 1.109 1.001 0.992 1.101 IS 0.985 1.084 0.985 1.000 1.068
£ 1.014 1.084 1.011 1.002 1.099 WriT 0961 1.109 0.983 0.979 1.066
TH 0.981 1.116 0.957 1.026 1.095 i 0.998 1.061 1.000 0.998 1.059
I 1.003 1.090 1.019 0.985 1.094 VAW 0.979 1.081 0.976 1.003 1.058
M 0.974 1.122 0.983 0.991 1.093 g 0.953 1.105 0.959 0.993 1.052
g/ AIN 1.000 1.093 1.000 1.000 1.093 WE 0990 1.100 0.994 0.996 1.090
INZR 1.000 1.093 1.000 1.000 1.093 KEB 0.993 1.095 1.000 0.994 1.088
=M 0.973 1.117 0.976 0.997 1.087 s 0.992 1.097 0.995 0.997 1.087
dtne 1.000 1.084 1.000 1.000 1.084 LR 0.987 1.108 0.988 0.999 1.094
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Table 4 Moran's / test of China's inter-provincial industrial
ecological efficiency in 2006-2015
Efy Moran'sI Z{H  P{H | Ff% Moran's] Z{H P{H
2006 0.2172 2.0300 0.0360( 2011 0.2900 2.8303 0.0050
2007  0.2774 2.6464 0.0070( 2012 0.1177 1.3371 0.0980
2008  0.3231 2.9812 0.0060( 2013 0.2414 2.4640 0.0130
2009  0.3612 3.1835 0.0050( 2014 0.2359 2.3488 0.0150
2010 0.3695 3.2529 0.0040( 2015 0.2196 2.1692 0.0190
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Table 5 Estimation and test of SEM model

A TS [6)08 23 [8] i 7 AN FIF ] 1 7 5 XL 7 500 BERLAL R
InGDP -0.0045(-0.2595) -0.0718%*(-2.1989) 0.0276(1.4670) 0.1133*(1.7297) -0.0554%(-1..8720)
InAGG 0.0750(0.8302) 0.3491%%#(4.0544) 0.1949%%(2.0681) 0.2956%*%#(3.1730) 0.2348+#%(2.9109)
InIS -0.4162%#*(-4.5673) -0.0783(-1.5407) —0.5736*##(-5.7288)  -0.1594%#*(-2.7114) -0.0585(-1.1677)
InOPEN 0.0660%#*(7.9470) -0.0105(-1.3110) 0.0363*#%(3.5367) -0.0102(-1.3655) 0.0004(0.0630)
InGR —0.0363*#*(-3.3549) -0.0099*(-1.8990) -0.0307*#%(-2.5977)  -0.0115**(-2.0178) —0.0109%#(-2.1104)
InTP -0.0123(-1.2295) 0.0094(0.8875) 0.0221*(1.7160) 0.0286%#(2.4129) 0.0079(0.7945)
InFDI 0.0354%#%(2.7925) 0.0307#%%#(4.4858) 0.0305%%(2.4690) 0.0253%%%#(3.6698) 0.0323*#%(4.6768)
A -0.46327#*(-5.2806) 0.2587#%%#(3.4696) -0.4615%#*(-5.2604) 0.3182#%%(4.4462) 0.2077%*(2.5653)
R 0.4972 0.9618 0.5487 0.9642 0.9587
log-likelihood 188.4538 565.2325 204.1590 575.2492 466.2652
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Spatial Distribution Characteristics and Influencing Factors of
China's Inter Provincial Industrial Eco-efficiency

Li Chengyu', Zhang Shiqiang'’, Zhang Wei’

(1.College of Economics and Management,Shandong University of Science and Technology, Qingdao 266590, Shandong, China;
2. Institute of Green Development, University of Jinan,Jinan 250022, Shandong, China )

Abstract: Taking 30 provinces and cities of China as research objects, the spatial distribution and influencing
factors of inter provincial industrial eco-efficiency are studied. The article sets up the evaluation index system
of Chinese provincial industrial eco-efficiency. Combined with the Malmquist index model, the DEA-BCC
model is used to measure the industrial eco-efficiency spatio-temporally in 2006-2015. And Goda software is
used to analyze the spatial distribution characteristics of industrial ecological efficiency. Finally, the influenc-
ing factors of China's industrial eco-efficiency is examed through the spatial error model. The results show that:
1) China's industrial eco-efficiency, although showing a slight downward trend, but the overall high level of effi-
ciency; there are obvious differences between the 30 provinces, showing a distribution pattern of the eastern>
Central> West. 2) China's industrial eco-efficiency Malmquist index higher growth rates; Malmquist index of
30 provinces and cities are positive growth, showing a steady growth trend; improve efficiency technology is
the main driving force Malmquist Index. 3) China 30 provinces and industrial eco-efficiency presents a positive
spatial autocorrelation, and there is a significant gathering state, the neighbor effect is significant. 4) The level
of economic development, industrial structure, government regulations, technological progress, foreign invest-
ment, and industrial agglomeration are the main factors affecting the eco-efficiency of the provinces.

Key words: industrial ecological efficiency; BCC model; Malmquist index



