5538 B 15 W) S &~ £ Eild Vol.38,No.15
2018 4F- 8 A ACTA ECOLOGICA SINICA Aug.,2018

DOI: 10.5846/stxb201605261015

FERESR , TR AN, 3 0 AT 3 Tl AR S RCRITAN K X B2 AT 5E . AR 45540, 2018, 38 (15)
Ren S G,Zhang R B, Yuan B L. Industrial Eco-efficiency Evaluation and Regional Differences of Yangtze River Economic Belt. Acta Ecologica Sinica,2018,
38(15):

KITEFSTUESHETNREHERHR

AEREAR Aok R E RS
1 R R2E R 2B, KU 410083
2 AR KR B, K 410004

FE ARERKITETH Tl A B3R A Tl sk @ BT i BB A%, o Rt X IR 35 5 A S U & B i e
ARSOK T A S R G TA 25 8T RETR =T KR40, LU 2009—2013 4 9 45 2 17 59 T B4 M JEmb | R M 2% DEA #5
RISHRIT L5 9 48 2 T Talk AR L = A F RESCRIATIEMN . G5B Ew . (1) RITETH TAkAE SRR FRIRE -
FraF, H A LR F R KRS, (2) KITEH Tl &3 F R AR 2, KN LR iR Ll
G HE T RGN 2Kt I DU Pl Il BRI T R AR B ot s KN UG & | 1
IG5 (3) SR 56 s, RILA T Tl AR SRR A F REMCRZ W SOE S, Hodh Tk &3 F R G a0R S A xR E 1R
B WG, ARSCHKITZBAT Tl 4 B ROR A B4 1 rTR Ve M BOR 2,

KA T AEBROR; TAAES RE ML % DEA  KIT4 T

Industrial Eco-efficiency Evaluation and Regional Differences of Yangtze River

Economic Belt

REN Shenggang' ,ZHANG Rubo', YUAN Baolong’
1 Business School of Central South University, Changsha 410083, China
2 Business School of Central South University of Forestry and Technology, Changsha 410004, China

Abstract; Improving the industrial eco-efficiency of Yangtze River economic belt is an important road to promote industrial
transformation, upgrading and green development; additionally, it is indispensable to push forward the coordinated
development of regional economy and ecology. We divided industrial ecosystem into three subsystems that is economy,
environment and energy. Then, based on industrial data of 9 provinces and 2 municipalities in 2009—2013, we adopt
network DEA model to evaluate the industrial eco-efficiency and its corresponding subsystems. Results show that: (1)
Industrial eco-efficiency in the Yangtze River economic belt is on the rise and also it is increasing from upstream to
downstream. (2) For the economic subsystem, its industrial eco-efficiency is relatively stable and it is highest in the
downstream area, lowest in the upstream area. Regarding the environmental subsystem, its industrial eco-efficiency
continues to grow and it is highest in the downstream area, lowest in the midstream area. With respect to the energy
subsystem, its industrial eco-efficiency is also increasing and it is highest in the downstream area, lowest in the upstream
area. (3) The convergence test shows the industrial eco-efficiencies of provincial ecosystem and its subsystems have a
convergent tendency where the economic subsystem is in the relatively stable condition. Lastly, we provide practical insights

into policies for improving the industrial eco-efficiency of Yangtze River economic belt.
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Fig.1 The subsystems of energy, economic and environment in industrial eco-efficiency

1.2 SR

20 TH2g 70 AR RS & e AR WY B, Fo P78 Ty A T 5 i 43 Wt ) A SRR R AR 22 2 I I £
M, 1990 4F: Schaltegger Fl Sturm B U “ A SRR UM A, B8 2R U5 7 (EL38 i 45 PR 458 52 i 184 i =2 1]
FIELAE S o 1992 AFHH FURT 325 & RG22 51 25 (WBCSD ) LA b A 5 B AR A 25 A% R i HE 2, B (AL 0l 2
P v N 2R I 0k 1) o e T T RIIR 55, LR 3 A o 0T 9 A 255 Wi 5 0 U B R AR 2 5 Bk 2
FIAG KT 1998 AR R AT AAE 5 KB4 L OECD ) B A= SRR & N F B BUR . Tol Ak A&
AT, HoA SOR 235 sl A A 72 1 7= it R 35 A (5 AR 7 i S R 45 3ol At v BT e 1 PR 5% P B R =2
Ft7) . BRUNFREE &8 (EIA ) B AR A8 R B FHAR A A BRI, A6 7= o 22 0l 1 NS TR A i | TRk LA
SRy — Tl T ) 255 6 3 R A s R A e 8 T T Bl SR A RCR K, T LR AR SRR RO D
ALZTEH DT TR AR S IR B AN BB TR T R BTt SEBLA BT A SR YA R R R HA
1.3 TSRS

GES BRI, A RIS E A AR R B, T2 (2008) S0B Tl Az SRR B 0 Tl & 47l 28 7= 7
Ao 45 P2 TR B T AT G A S TR SR AR A A . R (201 1) V0D Tl AR 2SR s SOk X3 Tl A
PP R S Y R TE RE FRBE R  (Y F A, A SO Tl AE S RS T2 3% BB B T R GRS, Tolk
SRR R B =T RESCREINEGRT, & F RERCRMBA = A E TG, TAh&5 LR
REVRTHFEANE G HER 0 3 Bk X Tl AR SRR UEA T IEA 7T Ay VR 7= Ml 235 ) o 3 P B i s R B
B B, AT Tl AR SRR A5 T A Y AMIESE B A RIHE A, Tk AR SRR A S e o FH 4
IR, Z G B AR A S X 3 A7l 45

FEAR MY Z T, Jordania (2015 ) 207 3 £ 4 AT 33548 42 i 1 R B 2 2 A RCR PEAN P2 I K B2 TG A 80 /N 180 sl
A SRR A5 T R A A R R R 1 R B R RN R s v A ) B A sk T L A X 82 1T, Caneghem
(2010) 2" IR 5 2 B WA A EBFSE A M | AR LU B 22 b, [X. () BR8N 25 T P AR 1S3 KA T it
{EIREE 5 20 3 K AR AAPIR A | HE AR SE B X 644 . Hung (2014) 2R HEH B Al $542 & J TR B 20 4k

http ; //www.ecologica.cn



4 A E = 38 &

ARCRIE X FESRA P BTIHFE  BETRIHAE I CO,HEUR = MEIR AT L5 AL Tr e bR, Xk E R Il A28 T
b PE AR SRR AT PR 45 H Tl AR W8 R0R K378 T 28.7% 5 7E4T ML JZ 1, Long (2015) ' 2R F DSBM
RT3 5506 v ] A U o ol 4 R A PR A R AR SRR AT, Dorota (2016) R A= i J& 01 DA
(LCA) FiAE A A (LCC) Jridk , A T B Tl A S50 R . Wang(2016) 2V JEFH) i 40 M ( MFA) 4347
ot e E K U AN KR SR T A T 5%, 45 K U A Tl 22 S5 U . — AR HE G S BB TR T RCR BOSAR

H TR L2358 Toll A= SRR INBFIT , Zhang (2014 ) 200 11 28 5 B K 5 B IR ER B 10 I W] 5800 SR IE A K-
TG AR IME, A B KITAFF AT R &R, FEREREIR MRS A . RAEH (2014) P it
MHATLE T Tk 2R AR (TFP) (44T, A3 HRHE Zm S Tolk TFP &R HEEH , RIS 1 B i 2y
Toll TRP HERIK-, Z 5, 5835 (2015) 8 3T BREE A9 A BE XK IT 28554 e IR B R RCR AT 4007, #3 Hh #E
AR T KT & B AR TR PR IR R . TF 725 (2015) P S T ERBE M B WK VT 2054 Tl AR 2
RO (IEE ) PEATHSE , 15 AR T2 547 1 TEE S AK AN, PR IR Y 20 5 75 Yedi ks gk, 15 (2016)
FETF =HrB DEA BRI WL A0 Tolk BEIRRSCRZS (8] 22 S4TI9, 45 th Tolk BB IR AR EE T A R 39 4 T A
TR,

25 LR AR SO A LL R L ISR KT 5 Tolk AR S R00% . H— DB Tk A B3R5 8 Tk 235 | fE
I8 A5 = AT RS, BRREA T4 T RE N EB A AR WA B F e s fr K VL4 e Tolk &
HRelRHEMMREZmZ MR K2, BT T AR RGN “3E” 2, 5] AR DEA B, MX &5
DEA 8 (350 C,RPY  BCC™ BAHIE DEA ALY | /4% DEA A A BY T4 52 0 Tl A= SRR 4%
A7 H Z TR DG R AR, 2 Tl Az A R0 56 1 ek 4 (AL TEORS M 0% 25 0 A5 ) el B B e Jost 38 495 P 3 1) DG 15k
1= A N O £ S I 2587 o6 1w B L Sl N iyl RSB 0 11D, 855 i o 1 O < . B .y 27 1 . 5L | A
RS AR X B BOR L

2 HEEMERERERZT

2.1 BRI

A SO TP AE SRR R WS, 5L 2 “3E” IR RATHFRILA U Tk AR RG < BAE" ., 454 W I
(2000) " S BRIFTT , AR SCRBETR T 2R 48 B BE IR Tkt 35  RE VA7 34 0 | B J5R A% RE R B AS ok 5
S XU T RGE BN B R AR B R AN HIRCR SRR K Tl 46 5 1 A e R AR A = ok
B IR R G R NIRBIR B A R YHEA SRR IE Bk B

BT RGEX AT T ARG (BEIRAE R ) oM 20 & B 1) 280 1 BT R G0 R W HEA SN fiE
VT RGN NA ; T T REM A B MBI 7 R G h RBIRIT R 19 S8 HE A 57 H Ch PR5E 14 2% W HE
AT RG R BETR PR & R B4 5 F R G MBEIR T 240, WEER T R400 TAb &5 T R Gt =
R, LHE AT R, TAL 25 & R sh BEIR T5 SR B0 ; Tall 285 & R 2 28 U 3 1 1) [R) By R BR8]
R PR IR B R Tl 285 & T3t I 14 PR I58 S e 1) PRI F 5 BB TS FE I Pt 25 2R IR BT R ) | 36
Bt B AR B 75 0 PR SR IR, PR SR Tok A S R G R TN &3 250 B R G L &=
BT RGEMATEN, B =T RG22 A H O AFTEAR R A BRI OC R, i 2 FR

S eI (2013) PO AR SO Tl 2255 A BE RER = A R 48, 40 S, LS, , S, Fon, WA 3 i
R, AT REAU HOHINTRA (A 1.2 3) F=H (= 1.2.3) 5 FIE RGN Z AR R A S
H, H Link, (i # j5i,j=1,2,3) FRom, W08 LR S, X S M AN Link,, 2R TAL AT F RGN G T RS
A

T ARG n S0, AR PHEAICI AT REH S, (p = 1,2,3) Fom, Bk AR
S,(p=1,2,3) TREMINBHAN ), k PKAICIH S, (p = 1,2,3) FREMINEEHA ) 5 k BRI
FRGH, S, XS, MEAN g, S XS, WA R o Hijep,Mi=jitg” =0, =0k, A

http ; //www.ecologica.cn



15 TERER A5 VTR Tl AR S RCRIAN B X IR 2E S5 5

Tl FEABN

TR —5 —fp > T
Tlkd5shh
Tk ER A
TolREJR
WpeRt Lk g
/ HepeR
- WeHE )
Tk #% ! ;
I % ! TR % N
ity . PaJiiE S A
i P
i Tl Bk HE R AR
FEUR I TAlkSO: HEGE bt
2R RR

B2 KIZFFTUESRENENENM KLY

Fig.2 The Industrial ecological system efficiency measurement network structure of Yangtze River economic belt
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Fig.3 The industrial economic and ecological efficiency calculations network decomposition of Yangtze River economic belt
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Fig.4 The industrial economic subsystem efficiency of Yangtze River economic belt
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Fig.5 Environment subsystem efficiency of Yangtze River economic belt
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Fig.6 Energy subsystem efficiency of Yangtze River economic belt
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Fig.7 The industrial eco-efficiency of Yangtze River economic belt
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