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Abstract

Urban eco-efficiency is one of the important indicators of regional development quality, in order to
promote eco-environmental protection and economic and social development, and better promote
the overall high-quality development of the Yangtze River Basin, this paper takes 108 prefecture-
level cities in the Yangtze River Economic Belt Basin as the research object, and with the help of
Maxdea software, chooses the Super SBM model to measure the eco-efficiency of the region in the
period 0of 2000-2021. The Theil index was used to explore the eco-efficiency of the region from 2000

XEGIH: RE. KITAFFHIMT A SR E 508 1]. 4/, 2024, 14(6): 1988-1998.
DOI: 10.12677/fin.2024.146203


https://www.hanspub.org/journal/fin
https://doi.org/10.12677/fin.2024.146203
https://doi.org/10.12677/fin.2024.146203
https://www.hanspub.org/

fEIE

to 2021. Meanwhile, the Theil index was used to explore and analyse the main sources of differences
in eco-efficiency in the Yangtze River Economic Belt basin. The results show that (1) the eco-effi-
ciency of the Yangtze River Economic Belt exhibits a fluctuating trend of “rising-declining-rising-
declining”. There is some variation among cities in general, with the mean eco-efficiency of the
downstream region being the closest to the mean eco-efficiency of the Yangtze River Economic Belt
during the study period, while the mean eco-efficiency of the midstream and upstream regions
shows more significant fluctuations compared to the overall mean. In general, the eco-efficiency
values of some of the sample cities show an upward trend over time, while some of the sample cities
show a downward trend over time. There are alarge number of cities with relatively ineffective eco-
efficiency values in the sample cities, and there is still plenty of room for upgrading and improve-
ment. (2) From the perspective of the basin as a whole, the trend of the Tyrrell index shows a pattern
of decline in fluctuation. According to the in-depth analysis of the differences, it can be found that
the differences in performance values mainly come from the internal differences between the upper,
middle, and lower reaches of the Yangtze River Economic Belt.
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PIRRIME &, EMIAETS R, SO TASHEMEE SR A B 2R THREASHE . W
TR RRAE VA XS S BB SR B AR br 2 —, "B D9 HES XA KRR i s S A 25 S B e f it
TRESERREER R . KITATE, WRIT “HEKIE” PR Esy, IEH &R HE g Kol%s
ARSI SE B B RS B ST, B RKILA VR E NI SR AL, MR A mERARRME, Ehe
KA HRVE S UE T, Dy Fe At DX SR At T i 2 iy 2256 AR K

2. XEkEEd

B o B D0 AR AR S PR AR BRI R W s DL R Xk BUR B EE AR SRR IR — &I
IR A FEAIE SIRENE . WAL, ARSI 5 RS B R ES RGRCE KRG T7 TH
FEOLSA R M, B B o & B R EA R A Rt 25 B SRS A AT 8l kK A S0
FEETH, X EAESBCRENEFIRFE S AR IE W 2 1990 45 [E 53 Schaltegger and Sturm [1]
WEFL[1]. PAME O NEERY, A2z 0. Huangeral [2]. B 31ME)E X T ASEIM S 5K, S
JE b, AR S 2K B A i e R TR TR 52 iR i EURTH AR L BRI RN 5 A5 tH = RO R BRIt Ab,
AT DG BR A “CHNTTI, 773K ek %o PR R s e Bl PR AR BT IRV AR, SEEL M HOME A W 2E
55T [4]. ABRE, (EAVPN XA G T RFEE R i — TOCEE E A dR br,  HAZOAE TR A

DOI: 10.12677/fin.2024.146203 1989 G


https://doi.org/10.12677/fin.2024.146203
http://creativecommons.org/licenses/by/4.0/

fEIE

e B FIE A S A, RIS A TR SRR S, KPR 6 B AR IR AN AR A PR B AR AL
fi, BEMRIESMAT 5E5KRIAT AR, FIEILHE[S]. ERBERATARMET . TR AR 5
P, PMELE IR, R T E Dy DL A R BE 1R B R AR ARAN 55 SR AN R B AR A e KA A 22 2 TR AL
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Table 1. Administrative Division of the Yangtze River Economic Belt
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Table 2. Indicators of urban eco-efficiency
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Table 3. Statistical description of regional eco-efficiency in the Yangtze River Economic Belt

3. KILEFHE X ESYER G i1k

A FEARA K HfE SN /ME i ZE
2000 108 0.617 2.110 0.116 0.441
2001 108 0.532 1.833 0.078 0.376
2002 108 0.506 2.845 0.096 0.402
2003 108 0.358 1.766 0.094 0.268
2004 108 0.366 1.361 0.082 0.251
2005 108 0.382 1.518 0.091 0.265
2006 108 0.370 1.056 0.106 0.211
2007 108 0.416 1.271 0.097 0.262
2008 108 0.410 1.254 0.128 0.237
2009 108 0.409 1.052 0.121 0.232
2010 108 0.409 1.060 0.124 0.225
2011 108 0.411 1.046 0.124 0.228
2012 108 0.426 1.696 0.116 0.258
2013 108 0.381 1.026 0.109 0.188
2014 108 0.378 1.023 0.131 0.181
2015 108 0.395 1.120 0.136 0.206
2016 108 0.449 1.111 0.138 0.254
2017 108 0.393 1.042 0.137 0.197
2018 108 0.455 1.315 0.137 0.265
2019 108 0.450 1.087 0.145 0.238
2020 108 0.479 1.066 0.155 0.245
2021 108 0.586 1.901 0.152 0.333
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Figure 1. Trends in eco-efficiency in the Yangtze River Economic Belt region

L KILEFHEXESYERTHES

Table 4. Mean values of eco-efficiency in the Yangtze River Economic Zone

4. KIIRFHEESHERYE

Ay 2000 2003 2006 2009 2012 2015 2018 2021 ¥IE
ik 0.617 0.358 0.370 0.409 0.426 0.395 0.455 0.586 0.452
v 0.523 0.437 0.427 0.427 0.455 0.385 0.451 0.554 0.457
aabiid 0.706 0.335 0.337 0.380 0.402 0.391 0.457 0.611 0.452
N 0.608 0.319 0.355 0.421 0.427 0.405 0.447 0.589 0.446

B, YR AR AR S B — o B A XA AT A B, R IR X AR T 5T PR N
BB BCER A S KILA T S XK A A ROR B AR AR B s i, 2003 2 HTRA K 2015 4
PUE(FLHE 2015 4F), KITEHH B N X A S8R K ZF BN, 2003~2009 4 3ATE F ARz
X P ERFCREMZRR; KILAGH b B X AR 2 57 2012 28] 2015 F 2P HE—E
BN S, A B IX S R X AR S RCRIMEE 2 R, B — K. BRckE,
b RS R U DX ) AR S RCRAE 43 AN 2000 AR 0.523.0.706+ 0.608 A5 4L A 2021 1] 0.554.0.611+
0.589. TEULXTLE _Rifedmids. A IiE itk 5 R Ui et X RN VT 28 5 iy B AR IR 3k 1 2R A8 BCRAE I AR L 34,
TUFHLIX 2000 AL T AHI AR S AR RN BIROKE, rhilie b X AR 248 RCRAE AR B S AR B B2 3 e e R A
s, b X AR A SR A A LR B B IO M KRS, IF B i X A A R AR L B
X RIS TR T B TS R X 3 ELE 2008 452 TR TR AR 15K, itk
Ja ¥ T BRI BT o BRI R IKIL A U AR SR A P TR, B ifeh DX A4 28 83 R ik
MRS T Rt X, BRSNS T FiFHIX .

F, KITATHw B N X B R 0 A S AR A SO A S I H e s oh N & . B suE
TR, IR AR TR T 5.02%, TR R X 0 AR A R IR 23 00N 13.46% 3.13%, Horp
KALN A X AR A AU AE 2000 4F 28 2003 A SRR FE,  RIFHLIX AR S22 AE 2000 4F 28 2015 4F ]
TNREAXS PSR L5 BRI MR, KT G B A DL R &N AR A SR A AN T 1, KUK
ZTFHE 2000~2021 (A A RR K BAESGE, (HATREH THRILA PR 5 FERUOR, AN [A) 3 T 2 |] 85
PRER . SUF R BUHTRE ) S5 A 2 RAEORSE R A, A4 RR I ES /- T AR SRR KT 1, #4r i
AR TR, RIAKTL A G s AR A5 0% 1 2503 32 SR EE DX I rb o IR T 1) K iy 3 1 ) 1
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Figure 2. Trends in the mean eco-efficiency of the Yangtze River Economic Zone

2. WITEFHESHENETLES

4.3. XEERIHT

AR L3 BF 78 25 RA) 0 R R T 2 B e 3 i A2 A8 SR A A — 58 F 28 W) 22 R A, T U A A X3
Z IR RER N ZEAEIX 21 SR A4, MRAEZS /R FR 80 55 24 SOASR AR A R HA 15 212 /K48 5L, DLk
RIS BAIT 5 i T AR SRR ZE G 0L, BRI EA R ILE 5.

Table 5. Eco-efficiency Tel Index and contribution ratio of Yangtze River Economic Belt

5. KIIRFFESHERRTIER R TTE

Ay T iE T1 HRiiF T2 T T3 Tw Tb Dw (%) Db (%)
2000 4 0.2370 0.3214 0.2206 0.1807 0.2302 0.0068 97.12% 2.88%
2001 4F 0.2217 0.2970 0.1979 0.1857 0.2203 0.0014 99.36% 0.64%
2002 4E 0.2469 0.2225 0.2960 0.2052 0.2419 0.0050 97.98% 2.02%
2003 4 0.1979 0.3115 0.1318 0.1129 0.1883 0.0095 95.18% 4.82%
2004 £ 0.1798 0.2845 0.0896 0.1090 0.1666 0.0132 92.67% 7.32%
2005 £ 0.1899 0.2610 0.1275 0.1411 0.1794 0.0105 94.45% 5.55%
2006 4 0.1342 0.1636 0.1313 0.0966 0.1293 0.0049 96.33% 3.66%
2007 4 0.1652 0.1926 0.1764 0.1236 0.1623 0.0029 98.26% 1.75%
2008 4 0.1391 0.1387 0.1293 0.1430 0.1375 0.0017 98.81% 1.19%
2009 4 0.1370 0.1652 0.1058 0.1370 0.1357 0.0013 99.05% 0.95%
2010 £E 0.1313 0.1608 0.1064 0.1250 0.1301 0.0012 99.06% 0.93%
2011 4 0.1316 0.1500 0.0968 0.1468 0.1313 0.0003 99.79% 0.21%
2012 4E 0.1494 0.2165 0.0918 0.1400 0.1483 0.0012 99.20% 0.80%
2013 4E 0.1074 0.1114 0.0807 0.1254 0.1069 0.0006 99.48% 0.51%
2014 4 0.1009 0.1016 0.0747 0.1209 0.1004 0.0006 99.43% 0.57%
2015 4 0.1173 0.1354 0.0952 0.1223 0.1170 0.0003 99.79% 0.21%
2016 4 0.1393 0.1400 0.1357 0.1384 0.1379 0.0015 98.94% 1.06%
2017 4 0.1086 0.1285 0.1153 0.0843 0.1071 0.0015 98.65% 1.36%
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2018 4F 0.1443 0.2033 0.1265 0.1136 0.1442 0.0001 99.90% 0.10%
2019 4F 0.1233 0.1454 0.1043 0.1191 0.1208 0.0026 97.92% 2.08%
2020 4F 0.1205 0.1370 0.0820 0.1309 0.1160 0.0045 96.26% 3.74%
2021 4 0.1498 0.1877 0.1326 0.1366 0.1491 0.0007 99.51% 0.49%
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T /N 22 E o B DR AR 5 X IR 22 AR LR A DN, OO X 3022 57 s e/ s, XN 22 S R D kR
BARYERFERR R /K R X2 S (W) R UR, X 3R BH — 7 THD X 3k P A= 25 03 2 v (A3 T %o X8 o ) i
BRSBTS A AR A R0, S — 0, XS RO I T LR AR A R, TRIR . A
LR
5. it 5EW
5.1. &g
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(73 B) X S PATAS 5, T Ui DX PR 0 I RR P (10 28k A 245 0 R M 5 KV T 48 Ty T DX R A A S 3R 1)
B IE R BN, MIEGZ R, AR b Ji DX AR 25 38R BB AR X T A A 25 R A % s
Bk KITZur B B IX A SR 2 3 2012 4E3 2015 4F S — B Eh s s,
B R X 5 R X A SRR ES, B —gmigKiEs. BEomR\KIIEFHAES
R A PR, it X R A SRR R I SR v T R X, B AR S OR S T R X .

(2) BIRE, FOFEAIT A S BCREABERT BRI BT, A5 FEAI T A7 6 A
FABDL, B I R4 I N BRI S, RE AR T AR R B AR AR R S8 E A ek, R
A v AT A . BARRBUN, KITE B B DL S AN TR A SRR EEN T 1, XU KIS
BEiTE 2000~2021 4R A SRR /K A Brokcidk, EnTREH TRICAT B R, ARIR T 2 8 %
B, AU RE QIR S Z RS E R, R RIS R KT 1, HaiRiiE
AREART TR, R TL AR By A 24 R0 1Y) 50 2 AR S DX 3 Lot 71 1D e At 280 1) =) T

(3) MIRIREE R FoRE, KITE Gy IR T F] 1A 48 2008 SR 22 8 R R FEE S, #2021 42
FEA% 36.8%, BRI ARG AR A AU IEAE )& VMR I 5 1Al R e o /R FB 40 I R TE IR B R R B I
#, VHRIBAE S SR AN ZE RIEB DA N R ZE R RS TR, HiIX R ZE 5 1 TTHREE A 2000 4F
1) 2.88% FBEF 2021 411 0.49%, & BH = KUt 3] (1) 22 S A B/, HL B DX TR 22 S (1) D ik o LR 24 LIK,
AN ORI 22 T E BRI T RILA U B PRI 2R X3 2 5 1 DTk SR SRR R 15
IR, A DX ZE S P R SRR, I R B — T Xk P A A R B v PR T 0T X3 P R 2 A AR S AR
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WG LR AT AR AT LLE Y, TG, R ARME R T, KILARw A S8EE
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URgE & EIROE IR, AR ERTT B RCRAEAS DR T, A DX S I o I T 45 S

(1) namss X () LA AL, A NI A R ZEBE o 4R, AULAHE 7 I i 5 A IR ) A R AN ) S
F A, ARSI ORI S AE AR BOR I ZE 5, ST 1] AR R ZZ BRI N SR i XA
ALIBARBIE LT S b, ERZIFEE LS5 BHEAH . RAERAESEZ AN D5, FR, BT
e B A BB R ) L) KT 22 Rl AR R B SRR 22—, RN R RCR AN e 1 i) Ak
R R AT X IR PR, AT 20 T H VT 2 1A 2% 30 T T AR P4 20 R 52 ke S 37 5 R AT SR T D 45 AR O
i 3t X LB o X SEHUAL BT GURAE  E BESR T [R] AU S S A AR O MR AN ALy, I A5 3 =2
WIEES . WH MEZEZRIE A, HES) XA R R BHATH . RS ORI S OUR IR E A1
PR ES b DX AL B U B, AT B AT RS IX R AT R &2, 3 o DRI AT BB IX Rl A ) B e 3l B b
AT BB G . EATTR (R BEBOR P R BEXT 2%, DA KIT At s A Al AT SR IN (g . ik
MIAFEMR DS, TR T 3% T At 2 & 7). O E B, X8 X A B U R 9 KT e 5
(bl I B M S AL AU R BT PREHESIIE BREINOTIG. B PRI X 3R ks =, fe it 3t X
FEALHATAN. BAPLRR LA ESEI LR A R . XA B THETHRIL AT B AR S 4 70, I
IRl 22 5 FA) 5 8 i R A SRV N BRI 5 K3 A

(2) BT, SR BEAAACE . X FRITEErR B By Rl IX AR S R AR 2
RIBIR, FIER S AAFEARER ESATERECE, BB EBUR 0 3 X 58 L 42 T30 T A 2%
o KILATHHIRL M) DU BOZ LI G S AR BIAREZ M, A SRCRERH
Xt re 2R e k. EEMTASHERPAMBEIE . sx OB E B BRI A 5
JiTH], HEBIX L DRI Bk A 7 05 SR A% U5 30, S i BRI IR, I A B 5 e AN AR 2R3
Hk, NI XK N A SSRA S L], SRS R AE S RIUR & K 28 MER N A 1S
B BURMIX AT o Ins s X Lt X N A FEFR R GI3E L, 3R TF 2 A ORRL B A e 0 g BEKF,
NSRRI B ST N ORI RN, BB S) S HEP PR BRI 28 TRt 25 L X 12 B
AURTEHES o ST AR BCR AT 6, el s, B S k2 (8§77 220 S, bk
PSRBT 1A o R0 T A SRR BUR A X, 205 51 HEANHE AL AE 5 2 2% [ (IRRE
Moo WD AR, B BHEAE AR A e ROR, B X S X S A SRR PR T gL
Gralr Lo NI X AR SRR I 220, SN RIT A G LU R AT KRR AR
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