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2 (2000—2015 )
ETI Ecl BP(II Erl Ecl BPCI ET2 Ecz BPL‘Z ETZ Ecz BP(,‘Z
1.350 1.183 1.141 0.923 0.979 0.943 1.548 1.288 1.202 0.884 0.965 0.916
1.187 1.026 1.157 0.843 0.921 0.915 1.291 1.112 1.161 0.883 0.985 0.896
1.009 0.998 1.011 1.006 1.014 0.992 1.234 1.225 1.007 1.022 1.033 0.989
1.337 1.121 1.193 1.008 1.005 1.003 1.470 1.235 1.190 1.010 1.009 1.001
1.440 1.179 1.221 0.947 0.951 0.996 1.646 1.423 1.157 1.102 1.112 0.991
1.347 1.159 1.162 0.663 0.822 0.806 1.350 1.172 1.152 0.621 0.821 0.756
1.098 1.125 0.976 0.729 0.799 0.912 1.086 1.124 0.966 0.736 0.821 0.896
1.085 1.032 1.051 0.894 0.898 0.995 1.169 1.101 1.062 0.824 0.906 0.909
1.684 1.221 1.379 0.998 0.998 1.000 1.779 1.311 1.357 0.999 1.056 0.946
1.002 0.987 1.015 0.790 0.886 0.892 0.980 0.992 0.988 0.850 0.959 0.886
X, 1.254 1.103 1.131 0.944 0.925 1.021 | Y, 1.355 1.198 1.124 0.962 0.938 1.026
X, 0.88 0.927 0.952 Y, 0.899 0.964 0.928
1.005 0.995 1.010 1.006 1.007 0.999
1.017 0.986 1.031 0.991 0.986 1.005 0.983 0.977 1.006 1.071 1.068 1.003
0.806 0.899 0.897 0.980 1.001 0.979 0.884 0.989 0.894 0.999 1.049 0.952
1.074 1.108 0.969 0.973 0.988 0.985 1.102 1.166 0.945 0.991 1.015 0.976
1.004 1.007 0.997 || X, 0.981 0.988 0.985 1.010 1.035 0.976 | Y, 1.020 1.044 0.977
1.000 1.015 0.985||X; 1.038 1.007 1.021 1.002 1.021 0.981||Y, 1.083 0.938 1.026
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Y (2.597)  (3.022)  (2.710) (2.521)  (2.157)  (1.959) (1.712)  (2.705)  (2.519)
8 0.315"  0.309*** 0.283** 0.295"  0.336*** 0.307** 0.378"  0.421***  0.396"
? (3.148)  (3.115)  (2.763) (2.919)  (3.539)  (3.237) (3.987)  (4.332)  (4.165)
P -0.107 -0.147** -0.123 -0.103 -0.108** -0.116 -0.117 -0.132** -0.136**
’ (-0.921) ( -1.554) ( -1.116) ( -1.019) ( —1.133) ( —-1.138) ( —-1.232) ( -1.392) ( —1.431)
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ETI Ecl BPC]
W, W, W, W, W, W, W, W, W,
P 0.212" 0.222 0.200""* 0.201"" 0.226°" 0.179 0.205"* 0.223 0.172%**
! (2.334) (2.337) (2.116) (1.643) (1.278) (1.882) (2.155) (2.350) (1.811)
P -0.228 -0.239" -0.221" -0.216"* -0.236" -0.177 -0.226 -0.251" -0.227
’ ((—3.398) ( -2.356) ( -2.336) ( —2.266) ( -1.847) ( -1.620) (-1.278) ( -2.658) ( —2.288)
0.254  0.262** 0.297** 0.185  0.225**  0.167° 0.215° 0.236 0.187°
(2.678) (2.107) (3.076) (1.769) (2.532) (1. 655) (2.267) (2.486) (1.967)
R 0. 587 0. 625 0.551 0. 526 0. 679 0. 607 0. 587 0.493 0. 551
log L  25.978 32.794 29. 471 35.761 29. 677 35. 389 27.594 28. 886 26. 352
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wl WZ W3 Wl WZ W} Wl WZ W3 Wl WZ W3
0.341" 0.421" 0.368" 0.298" 0.378*** 0.313** 0.279**% 0.298"  0.291** 0.277°  0.369*** 0.306%*
(3.589)  (4.432) (3.877) (3.048)  (3.987)  (3.287) (2.936)  (3.138)  (3.068) (2.915)  (3.882)  (3.220)
0.109" 0.286* ** 0.241** 0.219"  0.237**  0.235 0.178  0.193** 0.188" 0.218  0.227** 0.201"
(1.151)  (3.006)  (2.536) (1.655)  (2.488)  (2.330) (1.196)  (2.033) (1.977) (2.294)  (2.389) (2.116)
8 0.406"  0.468**  0.435" 0.392"  0.407*** 0.406" 0.255"  0.316** 0.280%* 0.384  0.395%* 0.386"
§ (4.255)  (4.885)  (4.566) (4.105)  (4.287)  (4.255) (2.702)  (3.119)  (2.933) (4.041)  (4.157)  (4.063)
8 -0.073 -0.161*** -0. 141" -0.079" -0.093  -0.085 -0.037  -0.055" -0.046%* -0.076  —-0.087" -0.083***
} ((-0.765) ( -1.635) ( —1.465) ( =0.775) ( -0.920) ( -0.842) ( -0.365) ( —0.544) ( -0.456) ( -0.752) ( =0.911) ( —0.762)
0.256**  0.305° 0.286%** 0. 195 0.214  0.199* ** 0. 146 -0.161  0.155" 0.188 0.225 0.185***
(1.426)  (2.362)  (2.097) (2.108)  (2.225)  (2.099) (1.536) ( -1.635) (1.622) (1.856)  (2.233)  (1.177)
-0.235 -0.297" -0.285 -0.186 -0.217" -0.177 -0.132 -0.158** -0.147" -0.184" -0.219 -0.179
(=2.478) ( -2.965) ( =2.958) ( —1.705) ( -2.212) ( =2.053) ( -1.365) ( —1.663) ( —1.554) ( —1.933) ( -2.337) ( -1.139)
0.266"  0.316%* 0.295%**  0.241** 0.252" 0.255" 0.187** 0.191" 0. 155 0.222  0.231%* 0.217"
(2.799)  (3.119)  (3.106) (2.536)  (2.655) (2.662) (1.967)  (2.008) (1.572) (2.337)  (2.431)  (2.328)
R? 0. 677 0. 696 0. 697 0.534 0. 550 0.522 0. 564 0. 591 0.571 0. 548 0.611 0. 602
log L 27.267 28. 145 26. 571 29. 487 34.791 32. 690 26. 646 25. 176 29. 654 30. 225 29.781 25.672
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“ > > >

€«



275

GML 2000—

2014 30

[13 ”»

10

Schiederig T Tietze F Herstatt C. Green innovation in
technology and innovation management: an exploratory lit—
erature review J . R&D Management 2012 42(2) : 180-
192.

Kuosmanen T Kortelainen M. Measuring eco-efficiency of
production with data envelopment analysis ] . Journal of
Industrial Ecology 2005 9( 4) : 59-72.

Ng R Yeo Z Q Low J S C et al. A method for relative
eco-efficiency analysis and improvement: case study of
bonding technologies J . Journal of Cleaner Production
2015 99:320-332.

Kulak M Nemecek T Frossard E et al. Eco-efficiency im—
provement by using integrative design and life cycle as—
sessment. The case study of alternative bread supply
chains in France J . Journal of Cleaner Production

2016 112(36) :24522461.

J. 2012
(2):113425.
J. 2015 35(6) : 124-429.

J . 2015(6) : 141453.

Wang Chen Wu Aiqi. Geographical FDI knowledge spillo—
ver and innovation of indigenous firms in China J . Inter—
national Business Review 2015 25(4) : 895-906.

Fukugawa N. Knowledge spillover from university research
before the national innovation system reform in Japan: lo—
calisation mechanisms and intermediaries J . Asian

Journal of Technology Innovation 2016( 4) : 1-23.

N



276 ( ) 2019

: RAM DEA I 2012 33(11) :16-=23.
J. 2015( 1) :99419. 18
11  Deng Guangyao Li Lu Song Yanan. Provincial water use
efficiency measurement and factor analysis in China: based J . 2013(7) : 620.
on SBM-DEA model ] . Ecological Indicators 2016 69: 19  Oh D. A global Malmquist-Luenberger productivity index
1248. J . Journal of Productivity Analysis 2010 34( 3): 183-
12 . : I . 197.
2009( 1) : 144456. 20 .
13 . : J. 2010( 5) : 95409.
J. 2012 33 21 . . :
(11):1104d16. J. 2011(1):
14 . : 140450.
J. 22  Getis A Aldstadt J. Constructing the spatial weights matrix
2013 34(5) :61-69. using a local statistic M . Berlin Heidelberg: Springer
15 . OFDI. 2010: 147463.
: I . 23 .
2014(9) : 120429. ] 2015(1) :3244.
16 . 24 Qu Xi Lee L F. Estimating a spatial autoregressive model
J . 2015(7) : 84-98. with an endogenous spatial weight matrix J . Journal of
17 . DEA Econometrics 2015 184(2) :209232.

The Study on Measurement and Driving Factors of
Regional Eco-Technology Innovation Efficiency under Knowledge Spillover

ZHOU Xuan' TAO Changqi®
(1. School of Business Suzhou University of Science and Technology Suzhou Jiangsu 215009 China;
2. School of Statisitics Jiangxi University of Finance and Economics Nanchang Jiangxi 330013 China)

Abstract: The regional eco-technology innovation efficiency from 2000 to 2015 under knowledge spillover is esti—
mated by GML index. And the efficiency is decomposed into technical progress and efficiency change. It also com—
pares the results under the condition that non-consensual output is not considered. Then the influencing factors of
eco-technology innovation efficiency under knowledge spillover simultaneously are analyzed. The results show that
China’s regional eco-technology innovation efficiency presents gradient trends. Technical progress dominates when it
considers non-consensual output or else technical progress decreases and efficiency change improves in most prov—
inces. Efficiency change plays a more important role in eco-technology innovation efficiency. The interaction and
spatial effects of knowledge spillovers and absorptive capacity can significantly improve the eco-technology innova—
tion efficiency. The model which uses geostatistical spatial distance weighting matrix displays better result especially
in eastern region. Moreover the clustering of knowledge technology innovation and other factors of eastern China is
stronger. It makes eastern China own the strongest promotion of knowledge spillovers to eco-technology innovation
efficiency.

Key words: knowledge spillovers; regional eco-technology innovation efficiency; measurement; driving factors



