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Abstract

Improving the green low-carbon development efficiency is not only the internal requirement of the
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“two mountains” theory, but also an important measure to promote green transformation and de-
velopment of cities. On the basis of analyzing the connotation and influence mechanism of green
low-carbon development efficiency in counties, this paper uses US-SBM model to measure the green
low-carbon development efficiency of counties, and takes the data of 9 districts and counties in Yan-
cheng City, Jiangsu Province as an example to carry out an empirical study. The research results
show that the green low-carbon development efficiency of Yancheng City has shown an upward
trend and has almost reached the optimal level of resource utilization since 2014. Moreover, there
are great differences in the green low-carbon development efficiency among the nine districts and
counties of Yancheng City. Among them, Yandu, Dafeng and Dongtai perform best, while the green
low-carbon development efficiency of Xiangshui is less than 50% of the optimal level. Finally, the
regional comprehensive economic strength, industrial structure, income distribution system, inno-
vative developmentlevel and ecological construction have a significant positive impact on the green
low-carbon development efficiency of Yancheng. In addition, the industrial structure, income dis-
tribution system and urbanization rate have a significant difference in the impact of effective and
ineffective resource utilization.

Keywords

Green Low-Carbon Development Efficiency, WSR System Methodology, US-SBM Model, Carbon
Emissions

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

2020 4F 9 H 22 H, EEFEJI-PAESE L HEEAEE XS FEAm, JE 4 2030 457 0k
HEBOE AR, 4% 74 I 2060 AT SCIUB R AT E A e SER0-T L E o A o R O W s 2 < it sh 4t
OARBROR B, FREUCERS R, RAESRFTEMREME, SmEsBENHESER”, N X" B
PRITSCELAE I T i1, BT, SR ERIROR R DUSCR . I RSN H bR AT KM 2 Rk R
3, RS E U bR A ) R R R R I AR . R AR R R NN I Rl B I
HelcR:, MRBEAEL TN BEAR. BFRSERANMZM TIRMS T Re 2 M H, RIS AT Ae>
JEAEE =, ARRHERCES A, B ST R R R AR I Ak . BRIk, SR s KRR R SRR B2
CPELL” BRI TEEDR, R HES) IR T Sk (R Y R ) EE B it . LI S T S A RN B HE AR
ARG, HaaM R REA AR TAE. TsrRe S, Som B A B R, RE SIS G
R R J F R K R O IR R S OB R R R SEI R R B Fra R R B R R S
BANMA -

[ ST 7T 2 X 4 (B R R RO S0 Y8 T Bt ok, ST SRR B AP C S T — BN
SE& VP AR R [1]-[3] Bl N 2238 TRIE A0S0 B0, (BT 72 i SR A 0 3 &, 0 g ~F A R0 42 (2013) [4]
TR SHA(2014) [5]. FRBEA#(2016) [6] BXAE(2019) [7]2 MFE 18 2 1 [l 28 rp [ 485 43 (i i & 1)
BB PR, RAEPRAR . SCERERARSE ERTT T RAER T . JTAER,  [E P AMIF I X Ak R R R A
Ft 3 A T AR 2 0 B R C R R R AKR . Tl Zhang AT Choi (2013) [8]+ F AR AIZE4:H(2022) [9143 31
FIH SBM FIHEERE SBM AR & 1 A [ [ AR & 30 NE I IRERRR, 51 T R ERIEEERCE E 2010
G RIEE EIHEHIO A RIS SR 5E(2018) [10]. FRZEAIZR(2019) [11]45 5IF] H i 20%

DOI: 10.12677/jlce.2025.142018 165 B 22 5%


https://doi.org/10.12677/jlce.2025.142018
http://creativecommons.org/licenses/by/4.0/

BT SF

DEA AN “—ify — B IR E R MG O R RCRETT 1 B, WHRaRER “—w K" Ik
A SR BRI R R AR B AR ARAG, E e EDRITZR K X BT — 5 51 8 E . XA RRIBE 21 (2017) [12]32
MARHIEE =t ) SBM-DEA HEAUGT IR IE 30 A48 03 IR A T A R BRI ARV 1 0 8h A2k AT T
A, BEFRBZR IR A 03 I8 T i R X, T KR 23 v U A8 R AR AR s s 5 WA 32(2020) [13]+
PRAAESE(2021) [14]0 TSR A ok, da RIS th I 2% SBM ALY 43 Ji 0B i A 14 A
iy DY)I4E B3 21 AU T B AR AT IS, JF DAL LU FU0t R AR 23 22 ek, AlAT T30
R A J 352 A (R P 1 XA SR SR BUOAS [R] ) & e % 4% Tftikhar %5(2018) [15]+ Mehmood %5(2020) [16]F]
FM 4 DEA B854 13T 40 th 5 B2 AR S (I R e s e (I 3 AR i 72, F e B v [l AE P 55
N B IR @ RO B HAEAL T8 P i m g .

A SCBR AR SO AL B AR BE Al 5 77 VRS S 1 R I A AE — @ IR IR : 36—, I Sk 2 DA I
IR 4% (R R R R AR AR R, Sk Z NE AL AR E S m 8, 55 =, RAEIA RO X ekt
IR R SRR TR TIT E B AT, HN S G AR I A T RO 52 10 D] 3R OB FEARDN ik = HL R A J=) IR T 5 1 20 By
JEif. %T 0, ASCNESM AR, T WSR KRG IEIRIENT T SR R B BRI R & &3
YERIBLE], FIH US-SBM AL B £ (AR B R e AR HEAT W B, I DAER I T % X B 1) v A a8 9 11
SEUEAG S0 1 4 B S (O IR R JE AR R B DR 3R AR SR, DA g T ¢ e (I R g g A 4R A5 2.
2%,

2. FMa A R B ALH 4

LUFRCR AT AT — AN EEME, ERMERBFEALTEN PR E R R IRE. SO
RIERFWRAE FEARBR AR RS AESIMR RN, R REIR M THE 0 P BHEA A &, B, %
OARBRA SRR — NP BB ES HRELTNRRARG . ALSHPIEEME K (1998) [17]. B
FORAF(2021) [18]1 “WyEd - 3 - ANBL” (WSR)RGUEAR, WIER. HEZEMANBEZX=AZ 17>
T PR ¢ (IR A R AR PR S i L 3R B LA I L AR

1. WO BRLRIER S HL R ML 3

WSR ) “HBE” AR R RGN T AEAE, ARV Y5 A A SE AN BUE s i S i
FINLEL, TEALSZTERBETYHE R - BORmE R R, SUF MR . SOR RBEN IR &
BIHEPIRETY, EAELH ARG O R AR, ZAEBAE AR R N ATk
o PIENER UUE 1 HIX A FFE SN IR AGHRNEE R, IRGE AR AG - TEAR A A 7 B AT L, RN
RMEF LT WbE, RIS, X B AR Ay, H ok (B R R Rt
o

2. B KSR > A

WSR i “SHPL” AR THdR S AKURIES . BugihFr . stk S rseiifiah, SRR pum 2
HT IS MR AR TE BRI R S LGRS A R Ensest. hukar
W, RO R ER T, & EE IR R I S O R R R . R BRI — €& T,
BRI TC A 3R i k(AR R R R A R0 1%, BRI, AR S BRI BC AR A BE B R 1 Pk S5 R AN 73
PC 3 7 A 5 0 23 AT B A R R (Y S B AT 3K

PSR RIR R o SRR X R TR A R P b A L 3 DX S A s B b e 2
T EPMEE R R MIX 2GR AT IR, ARG i s K R E A RS, =
P A AT AR T 58 = Mkl B A T v e B B B A AR A BB R o BeAh, S =T DL
HEEEARPIR . SOEESETRONE . PR ARE IR, AR ETS Gs, Hmetl KA,

DOI: 10.12677/jlce.2025.142018 166 {RBR T


https://doi.org/10.12677/jlce.2025.142018

B SF

DAL 7 Ml 8 A o 5 = e oy Bl B ) 3R e kR P IR

PSRBT BN IR BC, UM L AR AR O ARBRAT s TSN 23R U 7 Y i
TR, EXN R RAEAE S P SR AT A B N . YN AT B, 25K A
SEBCR A 2B, WA R, RERIEGR, SHOTEREE T, A BT
WX RO A R s Rz, WADECRERILIX, HELT AR A, HECR R d1 87 milk
NBREAR, 2R 2R, REIRIN N DU R AR R 2 S AR TRy H bR, ZREAR
BREL AT N 51 IRE, AR T3 it X 2R IR AR R R

3. NEEEZ KRB 24

WSR ) “ NHL” EZRBH T8 0 RIE N QLG TEAE 71, MR CAR “mB” “HE” k4
PR AL SCEAE B DU A SR RS AR . ASSOIRAE “ NEL” AR, MNIIELE S GUFT AT )
JI=TT MR BRI BRI B A R AN AR 3 B = AN B PRI ZR 70 W Hon S AR A SR AR Y
M AL -

NI 5 55 3 JI B R AN BT P oy WA . — 7T, e R A — AR B A R BT A, 95
MR AT AN EEERZ —, WIS RS, S5 M2, (A 80 BB
FAFT A LA SR R BOR FERCR s 5 — T, S5 s I a s, REREME I =TI O7 s ek . dfuar
A B EOR B R ax R BOR R, JE T AHESD R s R AL R g, RN 54, AT id g
APl S5 R RSN 73 R I 2 B M 2R 0 fIRBROR FR AR o AT L, 3258 A N SR R T4 i 2 (i
KRR

QTR AR G285 R A 3 i S AR A FR AR RS AR RIS 0, BUBTAS B i ZR A 2 R 2 B2 T
okt HE, BILAUH & 5IEOR . Pk 5 AL 2 R 5 i 2r ORI A R AR I 5 T A J o RIS
QUBT AR R AT FEAE REVR . TTRE. fiRE. — SUH A P &5 2 AU YD S B 1) AL 3t 17 BOR S, fifS
ORI S HeAl, AR THESN S ORBOR BRI T . BhAh, BB RIS 2 R2M0 55 3 )1 3R
PRI . BRURECE, R M X A A

AU AR, SRR EERAE S OMRBRRRCR. HL—) RFNAESHEAAF

T AAER AR, AT I I B R BRSO OR R Ak IR A R AR s T, RIS XA S WT AR
BUEA R P EEA R, NSO IS BRa e, Mmigma Ok eies; L=, s

BN AESEROE A BT R =7 BB IR B R4 SRR RESENE,
T R 2 A B TR e X A (I R SR AR

3. IREHIESIEFRER
3.1. FRERBRE RYRMERD

SR Y AN FESCHRTT LUK I, AR .45 5 BT (DEA)Z FE BN = AR I 5%, C8 12 N
TR BRIRRCRE I EZ k. (A5 DEA BRI AR R BEIRRRAE X (8] (0,1]
W HA R R SR R TTIUES N 1, TEIERA RO RS e I — P L, Rl Tone (2002) [1917E8N
SEH 1) DEA #h R AL SBM AL BLAl Ay [ X% SBM #EAY, Mk 1144t DEA #EAY i KAE A
REN 1 B UbAh, AT AR RAEE P I RCR VRN 0, A SCHINAERTEE R ALE SBM LAY
(US-SBM) LA 5 -EL duk 3 2 ARl A e R0

BN RGA n DRFHIT DMU, (j =1,2,---,n) » TEDNRFAIT DMU , SH m FENER
X (i=12,,m) g MRy, (r =1,2,,9,) Ml g, FHARIEE = i b, (1 =1,2,-+-,¢, ) » T US-SBM #57

DOI: 10.12677/jlce.2025.142018 167 {RBR T


https://doi.org/10.12677/jlce.2025.142018

BT SF

AR A
l_lzsg/xik
min p = 7 it )
(BB
1+ sty +> 8" /b
q,+q, = ‘ =1 ! tk
z x; A, =8 <X
J=1,j#k
yr'ﬂ"_i—s;r Syr
st j;j# 7 ‘ )

> b, —st<by,

Jj=1,j#k

-+ b=
ﬂ,j,s[ 87,820

Hor, A, WBCEARR; 7 s s AR WIS R AR S AR B p ARGERAE, HE
RO R BN AR R, R p > 1 I R BIZ RS TN AR, ST

3.2. {EFRIEBUR BIRERIR

1. ZRERBR R R BRI 4R b

ARSCNB IR A, BTSRRI S B AR R R AS I, B TR IR

(1) ASLLABEABIN S FEBN . BARBNRBER BN A RN EZK . 5 SR AR S A I 5 5%
KBRS R, IR ATEEANIT IH 5 5 2 7K % 45 (2004) [20] 55K FMIZE 52 (2019) HIH 7T
R s FR I B AR M G WA 3 S o LU RENRTE 2 B AR DR 57 N . BRI
[RLEC NS

(2) ASLLAB X SEER GDP F Y SR S 25 DCEL IR S5 H 0 DA b DX R B HE TS

NTERR .
W BB RPN US-SBM AL, ] 155 % X L% 4R FE I SR EU (R RSB 2R (Ice), BPX(1)
T p .

2. SR ORERR BRI R ZR AR b

(1) WERER. “WB” & 25, SR, WIRSLRG BIER, #OASCE R SEhRit X £ 7 B E (gdp)
VERGEE B Z B KT BRI TR B IR A 26 55 X 2R R R

(2) HHPER. KR, “HEH” MBESRER, B La AT B, A )
WA =Mk GDP AR (is) AU WSO 73 BERE FEE (A 28 7R 4 B (ims) R 22 i B ML AN FE TR 3R, Herh 28

S =R GRA g /N WAF
2 . - X .
ins, = 3| 2L xIn| 20 / L (3)
Jj=1 yi,t yi,t Xis

Fob, = VREMEL =2 R, (RN, (K, v, R K CEREER S H
HIRRITLROBON, y,, FR8 1K (E)H ¢ AFEIREN 2 RE RN, x,, J0R5 1 114 ¢ AFIRiteR
SREENTIE, x, FoR5 KRS R AT .

(3) AFRBHE . AT 404 N\ V0 BB R A A R X A I T, A S04 BISEBUR LR (ur)
15T AT RURUR (gp) AL 3 (gr) PE - EL BN B 22 35 47

DOI: 10.12677/jlce.2025.142018 168 {RBR T


https://doi.org/10.12677/jlce.2025.142018

B SF

3. WFFN G B R R
RSB SO GOV IR A e 9 AMXE, BFEEHX. X, KFEX, Bri, @i,
SPREE VL K ERAR ST. FE T HAR AT AR, 2l IR IR T 2005 4F~2019 A4 TR A 2014
E~2017 SEERIHT 9 MNX EHARIE N AR AR, o HEBCE SR RIE T (R ERZ SR E) , Heds
PREERIE T (LA EGHEEY Ghh EREFAE S KBS ATKR) Al G RIHES) , T
ANl R E R FH AR Vg AT b B
3.3. FERKRLARYEZNERKEERER
NTRIA I T WSR RS/ 71248 H IR &% 52 i (R 2002 75 B T4 iy B Gt (0 (IR R R 0%
AR W R T AR
lce, = o, + a,gdp,, + a,is, + oins, +a,urb, +o,gp, +a.gr, + A, + 1, + &, 4
Forb, i FOR S EI, ¢ ROREA, AN B R, g X B E R, o ABRBUBEEN o, (i=1,2,--,6)
RN RI 2R R, IR 2 M AN R 1E SR 1 T s B 255 1) R 25 0 B3 A C0 (B Ok R RBCR RIS M R . o
LA, T 20 H B s R R S R R B A S TERUIX B2 [ = e, A @) s
BRS¢ BRI R R RCR A R EIVE & Dy, B E A :
lee, = By + Pix, + pox, - D, + B'X, + 4 + 1, + &, (5)
Hrb, x, Ngdp, ~ is,~ ins,~ urb,~ gp,~ gr, PHME—WRE; X, JER x, Z A0 P 2 4 R
Yl E; Dy NEMARR, 8 TE  EMSEARSCRENT 1, W D HUERN 1, BWHO.
4. SCHEST AR
4.1. B EREERYURMNELER ST

Ht+ US-SBM AU AT MaxDEA B fF, 12 FH shlirs K3 9 AN DX B (i 2r ARl A Jr R M L4 b it
TS IR T B A X B S RO R, o lin i 1 AR 1 i

1.2 50
45

1 40
0.8 28
30

0.6 25

N

N

20
0. 15
0. 10
5
0 0

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
— HE () —e—REMRRRNE (h)

Figure 1. The changing trend of the green and low-carbon development efficiency in Yancheng
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Table 1. The green and low-carbon development efficiency values of each district and county in Yancheng from 2014 to 2017

5% 1.2014~2017 TR X BF B RKEBNEE

X 2014 4 2015 4 2016 2017 4
S 0.6026 0.6438 0.6622 0.6645
HAX 1.1482 1.1464 1.1231 1.1026
KEX 1.0138 1.0180 1.0151 1.0138
RE 1.0126 1.0969 1.1231 1.1186
SRR 0.6170 0.6098 0.6421 0.6484
BT 1.0041 0.06491 0.7180 0.7048
W 0.8130 1.0278 1.0389 0.8206
SRR E 1.0198 0.5915 0.6237 0.5908
i 7K 2 0.4644 0.4639 0.4901 0.5258
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Table 2. Estimation results of the influencing factors of Yancheng’s green and low-carbon development efficiency
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Table 3. Test results of the influence differences of Yancheng’s green and low-carbon development efficiency
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. 16.3636" 13.2337
ins 9.3475(8.0064) 9.5856(7.5010) — 5.52346.6477) (553 (8.8088)
b 0.1149 0.0396 ~0.3699 o ~0.6769 ~0.5650
(0.5654) (0.5002) (0.2900) (0.5689) (0.5115)
0.1489 0.2061" 0.2117" -0.0128
g ©1328) 01201142 (6720 (0.0984) - (0.1311)
§ 9.7841" 10.8513* 10.9487"* 10.1918"* 9.6877 -
& (5.2687) (5.5556) (3.8785) (4.7710) (6.4318)
X £L [ 72 =2 & & & & 2
A I T KR =2 & & & & =2
EIEM) R? 0.7182 0.7448 0.8751 0.8122 0.6529 0.6438
F 4t & 8.3629 9.4326 21.2421 13.4963 6.4334 6.2206

TS HBUEAREZE, T TR BRI SR 1% 5%A1 10%0 5 E KT R

Mg 3 T UKL, AHSEBR GDP. N5 RIS AN G4k 20t Ehamax (i K A 30 S TR X

BIFTRZFE X, HE= . F/R KA 20 1 # 1 sm BAA B2 X . ik 3 faQ)n]
A B =P EEXT AT X . R FE XFNAR & ThIX = AN SRR A 28X B SR ik K e e iR i E
A 2.8049, Houf HoAth B YEF T AX B IS 1.0737; HEE 3 RAIG) 1R, ZRR KRBT RIEF A %L
X EL 4% AR A e R IHE S VR T R 23.3188, T B YR A A TG AL IX B I E A 3.3227, R BHSGE
GER AR /NSON ZEBE G BRI A 80X B — 20 B e R AR R R R A P 28R B B K T B R
RIX B B 3 A4, T B TR A A RX B ma g TR AR, TR BE IR TE R X B g
e Ay S0, 10 BH SRR 2 R B ey ] DAadE— 25 B iy SR VR R A 38 X B SR K R SR AL, R AN 2 4| %
Y5A A J0 280 X B B R G AR R R 2803 o IR DL, BRI AR AN [ ) X B A AN [R] ) & (ISR R FE B AT
Xof T B YR A 280 DX BT D@ ik AR A 7= Ml 5 A FISON A3 e i FBE i v SR Ak e ke itk — 20 18 iy 4 (Rl
REREE, TR T B UER] FH Jo R X U B 5 B B i X SRE G50 S 0 IR ANHT R e ) BEFIHE B A=
AV B AT R S IR (IR R

DOI: 10.12677/jlce.2025.142018 172

ik it


https://doi.org/10.12677/jlce.2025.142018

B SF

4.4. REMRIE ST

N TAEIASCIE T WSR R GEJ7 AR H /NS M PR 300F BRI €0 (1B A Jr 28 [l )1 45 R A f
Pk, ASSC AR A2 B B 2%t (R R PR (V3 5 — I N TR AR, SR TSLS J7 i Ui s A (4) A
FEAY(S), A [ U 2 B S 2 1k 5 U I S DU B R R A AR CURR TR IR AT B, A IR 4 R ), RIAL
RN SR I 45 R BA R AF AR

5. it5R=

ASCAEIEH] WSR R G5 i AT B (IR A Ji& AR oM A 3R S LA P LR R 6 ik =, RIS U'S-
SBM HLAS I8 9 AN X B A S (IR A R AR HEAT 10 B o0 s DR 3R A 4 S R BEAT T SRR 56
B EZELRA: F SRR o OB A R 2005 AL 2 BT, H A 2014 471G
SEARLE R BHR AR B LA 35—, iyl 9 MX BRI EOARIRA MR BN E S, Sl X
RFEXHEGTAE 2014~2017 FH4FFE K 2 ORI K R R QI B e LK1, (Hm K B [T 4t
R R AT A R B MAKF 1 50%; H=, MIXZEELEFSET). Polait . SN EHIE . QU A R
ANAEZS B BOKT A B ak i OR FERCR BT BB (IR e s 2500, 7k . o\ 70 Be il B AT
PR IZ =AM R 300 S C i A e A A X B R s A P 2858 TS (i R R X B, Tt X 25
LUFSES1 QUBR FERE AN AE S KT I = AN R0 P IR OF JE B2 22 57

BEFWIRL I, AR T BERE W (1) PisiE R RS N 514, DRI AR B IRRR R R N
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RN IR L. (2) PR OB B, DI BT RS iR i AR X BRI A
A e A DXL L AL A 7 M 5 A« WS\ B ) FEE AR T AR K T35 T DLE— B §i v o G IR R R R0
T T BEER T 2R AR DX L i 388 e % R B A SR R I B TRAE SR TH SR e 22 TR S 70 S5 BT
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K, iSOG, KRR EAN . AR SR O™, @ mesr s /1. SOffi
AREHT BB AR R B ax OB A R RCR - (4) MBAL & RARBR R, v B A T AU HE AN A 2534
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