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Tab.1 Summary of eco-efficiency research object, methods and indicators
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Fig. 1 Conceptual framework of the eco-efficiency in urban agglomeration
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Tab. 2 The evaluation indicators of eco-efficiency of urban agglomeration
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Fig. 2 Economic efficiency of four major urban agglomerations in eastern coastal area of China
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Fig. 3 Radar charts of economic efficiency of four major urban agglomerations in eastern coastal area of China
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coastal area of China

L FEE s A AR A A RCRAR R SR T R AR R (X 1) P 5 1) 72 A R
JFy, JUHORS TR AL W B IRAR X5 BR = A i i A AR R B A By 2RV
FF BRI L — A I RO B R EL T 2R L P JE=ANT7 I RRAs Ry, Rl AR 2

a. 20054 A 3R

A AR
[ 1.000

HEARME
I 1.000

[ 0.801~0.999 [ 0.801~0.999
[70.701~0.800 [10.701~0.800
9 0.601~0.700 [ 0.601~0.700
I <0.600 I <0.600

0

b. 201 4EA S35 %

c. 20144 R

AR *
I 1.000 P

[ 0.801~0.999 ¥
[10.701~0.800 :
[ 0.601~0.700
]

<0.600
0 500 km
[

5 5T Undesirable-SBM [ [ A< 5 PU A3 7 P9 3R 11 A= S8R I 25 46 Jm)

Fig. 5 Spatio-temporal pattern of eco-environment efficiency based on SBM of four major urban agglomerations

in eastern coastal area of China



11 48] AR A P R R A DX USRI T A A ST AN 2057

ROR(EIR AR
N T JEBLI A AR SRR I [ AR A 22 5, ASCTIAE S R B B R M &
S RS HE e R BE AL AT LU R A AR AR 1B] R A S A RN

CV= Zn:(yl.—u)z/n/u (12)

Kby RE AT SO s w BRI n WX R, AR S R A R T
AT, B RO R R ) R 25 S OR R, B R Z . 2005-2014 4%, R EEEE IR T R
(0.204~0.228) . WAL ST RE (0.160~0.170) . Bk =fA3TEE (0.155~0.204) EFH
BORWIEIN, H P A A S 8OR 2 S A K, UK = M ie e 5 240 (0.161~
0.116) AW/, I H A& B A SRR 2 /N E

ICRECH

G=E§§]%—yymn—@nu (13)

K s p AR IR AR RCRAE s n IR RE T N2 o R0 ARk T
FEASRCRIIME . T 2005-2014 4 DU RIR TR 3L e R4, WIER] T ot sl i i
(0.102~0.114) . IHZ2ERIETTREE (0.049~0.069) . Bk =FAIkTTRE (0.061~0.098) SASHHY
K, AV =AMAIRTRE (0.082~0.053) S/,

33 ERMEREEEEZB/N ZF NS HEZIMBME RS

Bt b E RN T AR AT & e, SRR H s /™0, o B 0 b AR SR 54 7
“EARAL RS . mE U kRS, TRURAAN A BRI G R T A AR R L, 5
W Tl REER KRR . AR TR A . EUFRRs . 15 Y HEICS A S BCR R e R R s A
AR RN B EZ L . A SCE ek B HOAR SCHF T B9 TOPSIS AL AL Ik i A= Ak
R FEFEARLE A R A FIRBEA | LTG5 A5 Y8 A5 3 485, Bl e i i 9
BT IR AR S A SBCRIEITX N, (E6), )i R K-YHERE T THINGE
BhrarAE . . K328 (B7). s 7E 2005-2014 4E (1] .

(1) “EA . SRS BI04 R AR R AN, 5 Y HE UK 2 4 )
MRIGY” Ay ARRRCRIGAAE T DEA I VR (AIFR DEA B RE) o XA
AR DU IR TR At S0 R R KT m R D X, H R IR AL 2 3R 3R 1
e A AT, GE R R A )3 T R IR PR A B R el HACR A . X
IR FEOAAC R BT . RN N B

(2) “HHEA L HREE” BRI R XA IR, S Y HE UK AR T
s, XA TTHFE TP AEACE B IR, PR TR A TR s R IRIR S A Y Y
Hem, H i FERECE WA S B REEE 0T A SRR A A2 DEA S Uiy, Wins ot
e AN . BT . BT T A Sl A P i TR IR AR A O S vk s, AR
15 B TR S B A PR E AR KO, BTG e HE, TR A B RS G “mik
AL RRCR . ARTGYY” BT, A SSCRSEA AR T, MIMAE] DEA St , U
PNEA

(3) “fRAA . Rlss . RIS SY” BIRH AR 2, A T B 50%, FidiE
T R B B SR T A T BRI AT AR, T U HECBARAG,, X ISR A SRR
ZHGR 3 DEA BeALRi T . FEE LT AFRRE, #aykdim A hgs . His
ger RN AR, RV I IR IS AR SR e n i RS T AT Rss, (R T
15 R R B, HAESACR O B R R, PR .



2058 Ho B 4R 724

a. 2005 b.20114F c.20148

,,.w

G
o P9cocooo
LR T %0

Bl6  Hr R ASH I DX DU T A N ST S IR A L TR . PR TN 45 21
Fig. 6 Comprehensive evaluation of resources, economic benefits and environment impact of four major urban

agglomerations in eastern coastal area of China
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Tab. 3 Optimization of eco-environment efficiency of four major urban agglomerations in eastern coastal area of China
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Evaluation of eco-efficiency of four major urban
agglomerations in eastern coastal area of China

REN Yufei"?, FANG Chuanglin"?, LIN Xueqin®

(1. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. College of Resource
Environment and Tourism, Capital Normal University, Beijing 100048, China)

Abstract: Nowadays, the urban agglomerations in the eastern coastal area of China have been
the strategic core regions of national economic development and part of the main regions of the
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new-type urbanization. However, they suffer a series of eco-environment problems, such as
increased consumption of resources, energy and materials. Thus, over the past few years, the
eco-environment problem of urban agglomerations has become the forefront subject in the field
of geographical research. The paper is unfolded with the definition of the eco- efficiency of
urban agglomeration, which is taken as the measurement index of sustainability of urban
agglomerations. Subsequently, with the aid of the traditional DEA model and undesirable
output model of SBM, the paper carries out a comparative evaluation of the economic
efficiency and ecological efficiency of the four major urban agglomerations in eastern China in
the three periods of 2005, 2011 and 2014, and analyzes the spatio-temporal characteristics of
evolution of urban agglomerations. In conclusion, with an analysis of laxity, the paper proposes
corresponding suggestions for the improvement of eco- efficiency of the four major urban
agglomerations in coastal China. As is suggested in the results, first and foremost, the overall
economic efficiency of urban agglomerations located in Shandong Peninsula, Yangtze River
Delta and Pearl River Delta displays a V-shaped pattern of "first decrease and then increase". In
contrast, the overall economic efficiency of the Beijing- Tianjin- Hebei urban agglomeration
declines from the beginning to the end. Before 2011, a significant impact of pure technical
efficiency is displayed, and after 2011, it is greatly affected by scale efficiency. Secondly, the
Beijing- Tianjin- Hebei urban agglomeration suffers from a considerable loss of efficiency due
to the impact of pollution. In contrast, there is a less severe loss in the efficiency of Shandong
Peninsula urban agglomeration. On the whole, the eco- environment efficiency of the four
major urban agglomerations was at a descending stage from 2005 to 2011, and at a revival
stage from 2011 to 2014. In addition, the spatio-temporal pattern of urban eco-efficiency in the
four major urban agglomerations in the coastal areas is possessed with different evolution
characteristics. The peri-urban areas of core cities and riverside and seaside areas have a better
urban eco-efficiency, and the inland cities have an inferior urban eco- efficiency. Apart from
that, it is found that the core cities of the Beijing-Tianjin-Hebei, Yangtze River Delta and Pearl
River Delta urban agglomerations have a high resource consumption, economic benefit output
and high eco- efficiency. Overall, most cities in the urban agglomerations demonstrate a
declining tendency of pollution emissions, together with marked reduction of pollutants and
mitigation of environmental problems. Last but not least, the economic eco-efficiency of the
four major urban agglomerations is influenced by different factors. The paper conducts a
differential analysis from the perspective of urban agglomeration, and proposed the concrete
suggestions.

Keywords: eco- efficiency; data envelopment analysis; undesirable SBM; spatio- temporal
pattern; slacks analysis; four urban agglomerations of eastern China



