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BRUAT, PEXINA G KR, FHE R T IEA R LT FIREE TG gL, hifE
fablZ )G, EPREEAWCEA, REEZER AT IR A K S AR 3R AL oy



2154 H % % | 2% i 35%:

R3 20052015 FHERFESYRMELR
Table 3 The regional eco-efficiency in China from 2005 to 2015

HuIX /ARy 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
B[R 1.000  1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
KHE 1.000  1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
i 1.000  1.000 0556 0.480 0.499 0.500 0.442 0.427 0.407 0409 0421 0.558
H 1.000  1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.474 1.000 0.952
e 1.000  1.000 1.000 0349 1.000 0412 0410 1.000 0353 0363 0375 0.660
STy 0.500 0427 0397 0402 0485 0507 0421 0440 0478 0446 0458 0451
AR 0.474 0391 0384 0363 0375 0355 0356 0393 0391 0367 0377 0384
IR 1.000  1.000 1.000 1.000 1000 1.000 0381 0358 0358 0396 0401 0.718
1 1.000  1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
T 1.000  1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
i RAN 1.000  1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
INZR 1.000  1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
i 0.592  0.515 0400 0377 0406 0364 0326 0321 0344 0354 0371 0.397
JAR 1.000  1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
GIVR 038 0376 0383 0386 0361 0374 0371 0415 0417 0411 0440 0.393
S ik HbIX B 0.863  0.847 0.808 0.757 0.808 0.767 0.714 0.757 0.717 0.681 0.723 0.767
i} 0.434 0419 0368 0394 0340 0342 0307 0327 0306 0324 0319 0.353
L] 1.000 0540 0.470 0.446 0460 0.450 0439 0.400 0425 0444 0437 0.501
bINE] 0.433 0468 0368 0336 0358 0301 0274 0267 0279 0283 0301 0.333
17 0.489 0449 0364 0381 0335 0315 0286 0300 0291 0301 0316 0.348
i} 0380  0.350 0287 0297 0272 0248 0240 0240 0249 0254 0262 0.280
{37} 1.000  1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
TR 0.505 0428 0362 0340 0.352 0337 0298 0.286 0281 0283 0290 0.342
il 0.445 0433 0342 0337 0362 0347 0336 0348 0371 0363 0362 0.368
S 0.438 0393 0329 0361 0313 0291 0286 0273 0262 0260 0257 0315
P 0.446 0388 0335 0345 0295 0276 0241 0258 0235 0218 0231 0.297
Qi) 0.440 0427 0390 0373 0361 0346 0356 0327 0322 0326 0350 0.365
HAw 0389 0406 0.435 0380 0329 0358 0299 0329 0287 0289 0287 0344
il 1.000  1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
THE 0.508 0480 0423 0477 0468 0460 0474 0585 1.000 0534 0573 0.544
o 0360 0322 0314 0347 0337 0290 0276 0228 0202 0203 0.199 0.280
RIEMXIIME 0551 0500  0.452 0454 0439 0424 0407 0411 0434 0405 0412 0444
AP 0.707  0.674 0.630 0.606 0.624 0.596 0.561 0.584 0.575 0.543 0.568 0.606

4k, PEZTHELEER] PR ST, EMEEX R IRAE R AR, SN AR
B[R] AR AR A5 2008 47 J5 AR SRR IF AR AELE 2008 4FEHi P TR B3Ry
AP FEAREPUR S, M 2 —Bod i, 7eid P, A SRR T RE BT R,
H PR SB A T G . N ECRR R IR XA SRR 22 5k, LASEBR A2 GDP
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IO P R, T R E X
R R IRHIX, AT A E R
KkHIX Y, PGS, KkHIX A
R R M 2005 4E 19 0.863 T FEF] &
2015 4F 14 0.767, K &AL IX A 255%
R EJE 2005 4F 19 0.551 R Rl ]
20154E 19 0.444, Wi X ABHCR 01 — KRR e REEMX — —o— 2EEM
PRI T BB R, B BEREIE S 0@'bgy®'@' RS
R SRR R AAR T i
2.1.2 A BRI TR

B2 2 1 T 2005 4F . 2010 4F % K1 2005—2015 4F [ XA A ReR AR i il
2015 ﬂi q:‘ ﬁz?&%{%ﬂ@ﬁé IE—IJ ﬁ}‘%ﬁﬂjﬁ Fig. 1 The variatio;;)nflr;(ii)c;n?ol ;(;cl)-sefﬁciency in China
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Fig. 2 The distribution and evolution of regional eco-efficiency in China
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Table 4 The estimation results based on national data

(1) (2) (4) (3)

paig =12

=i OLS CEU R HAL T SRR
RN IS Ve — 0.2216™ 0.0747 0.0973
— (0.0851) (0.1580) (0.0719)
BRI 1 -0.0072"" -0.0075™ -0.0073"" -0.0071""
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Table 5 The estimation results based on the subsample
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Abstract: Eco- efficiency is an important indicator for measuring sustainable development.
Clarifying the spatial distribution of eco-efficiency and its evolution is of vital importance to
achieving coordinated regional development of China's economy and environment. However,
previous research has failed to consider the spatial interaction distribution of eco- efficiency.
The SBM model considering undesired output was used to measure the eco-efficiency of 30
provinces (municipalities and autonomous regions) in China from 2005 to 2015, and the spatial
econometric model was used to investigate the spatial interaction pattern of eco-efficiency in
China. The results show that: (1) From the perspective of the whole country or by region,
China's eco-efficiency has generally shown a downward trend. (2) From the perspective of the
evolution of the spatial distribution of eco-efficiency, the characteristics of high eco-efficiency
distributed in developed provinces have been continuously strengthened, and low eco-
efficiency areas are mainly distributed in developing provinces. Beijing, Tianjin, Shandong,
Jiangsu, Shanghai, Zhejiang, Fujian, Guangdong, Hainan, Qinghai have always been in the first
echelon of eco-efficiency, while Xinjiang, Guangxi and Hunan have always been in the fourth
echelon. From 2005 to 2015, the members of each echelon changed, but the distribution
characteristics based on the level of economic development remained basically unchanged.
(3) At the national level, the estimation results based on the economic weight matrix show that
there is a positive spatial interaction effect of eco-efficiency among regions. The improvement
of eco- efficiency in a certain region will have a positive spillover effect on its economic
neighbors. Extensive learning sharing and competition among different regions may explain the
positive eco-efficiency interactions among regions. (4) The sub-sample test shows that the eco-
efficiency of developed and developing regions shows a positive spatial interaction effect, and
the spatial interaction effect is greater than the spatial interaction effect between the two types
of regions, indicating that the distribution in China's eco- efficiency is based on the level of
economic development, thus showing the "sorting" based on the level of economic
development. This conclusion is still robust even with the geographic distance and adjacent
weight matrix.

Keywords: regional eco-efficiency; spatial interaction; sorting; spatial autoregressive model



