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Abstract

This study takes the coordinated development level of low-carbon logistics and economy in the 11
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provinces and cities along the Yangtze River Economic Belt as the research object. Using methods
such as the coupling coordination degree model, spatial autocorrelation analysis, and difference-
in-differences (DID), and based on time-series data from 2011 to 2020, it empirically analyzes the
spatiotemporal evolution characteristics and policy effects of the coordinated development of low-
carbon logistics and economy in the Yangtze River Economic Belt. The results show that over the
decade from 2011 to 2020, the coupling coordination development level of low-carbon logistics and
economy in the Yangtze River Economic Belt has made aleapfrog development, shifting from severe
imbalance to high-quality coordination. However, in terms of spatial distribution, there is random-
ness without significant distribution patterns. Overall, there are few “high-high” agglomeration ar-
eas, while the “low-high” agglomeration effect in some regions is relatively significant, indicating
that the radiating and driving role needs to be enhanced. The introduction of low-carbon logistics
development policies has had a significant positive impact on the coordinated development level of
low-carbon logistics and the economy, which demonstrates the effectiveness of the policies.
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KT L5 A Sy 5 3K [ 5K s A Je X 3, S 3 TR AR b P s X BB A . Rish & br K
YER - 2011 FF-KILE W GDP RA 21 Jife 70, )5 AFESAIEK A 14.8% i [ SEI PRI G K 1o [ K 4t
iHREHE Eon, #HE 2021 K, KITAF GDP ik F] 53.02 JifZot, K 8.7%, RREHX 45
SVE G R FE A BRI X, 4 [ 2 T B TTERFE M 47.7%42 5 21 50.5%2. 2020 4F 9 H i T E il
EHL T HEBAE RS B3RE k" Bir, #1785 F R R EIERE. EHERT, &5F
SR PR R 1) R SRARASE MDA IR T B AL B AP AR [ 1] o ARBRIRAE AIRBRZ T 7 & 5ahll, e 4t
SR ML, RERIN, BRASATHSIT R R R E EAAR2]. B, XWHKILE T KKk
VI 5 45 R K R K EAT SRR 7T, A0 BT 2 VAL AREAE PR 90 3R B 1 & R B R R R I s
AMUBF R A TR TR AR RS ISR S, WX MAs Bk R A=
BBUR A R

2. XHkFir SHRRZ
2.1. KiIIEFHRRIRS L AL RS 2R ILFHE

KAL 22 G B R SR TT 1) fe WAk e AP R e, AR aS oG, AR EUR RHESN VL 2 i 2 80, DAMIR
BRARIAE AR A STE B o ARBRY IS B B BT . A ANZTF =5 AL N AT RpEEEEN[3], Rtk
BRI K SRR TR UE, JLH BN T SEI M DX Aot & B EF 4t (L ReIE AN St
BRI BHE TR — FP i A A 3K [2]
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KTMRELTFNERRNIE, ERWIFTE, 3275 YRl S XI5 2 10 S UH e
BERTH [ 5 2R [4] [5], B DX Tr— AL IO AR R ALt 1 itk iR b, T il R A P R v 17 2 5F R
JEAAR[6]. X A JE B X IR TR A e, I R AR R R AR T, KE
Y b R AT AFAE R R IE R A B[ 7] ik — 2B IR FEMITRMV IR 2% 00 5 JRE I B 3SE ALARFAIE , ARBR RES5 [8]
PARKAITZ Bt AT 5, I8 IR & D B R o R LAl vF ANt BRI 83 B R ) H7 T Sf ta it 5 o
LU PR R R BTG RF AL, W] 7RI 0 S i 5 SR e B L IR RR & R L S AR 2 DA 2D 4
Koladh . XARTL APl i RERIRT 7T, MR RGN E R G B ARG Uh R BERE T, VT rp il i
IR T T SRR R R R TR SRR, B rh L T A R B R, (R S AL AT I T
PR EERLAR[9] . XIHE AN [10] LA =M XA IR X B, A AR B e b [X 22 5 A JE I 52
i, 25 B R IR BRI R AT R X AR B A KT, O HOE R 1 R @ AR 56 -

MR AT 2855 85 X i 5 DR D B S M B OURITIEIT, ZrE VP SR E R MR R L %
(RIBIE T A 2R [11] o W2 i ORI [L2] R s 2 1) LA SRR S VRN R, it 17 B4 L3l Y095 WL 8
IALSEAE A A8 03 Pl 5 22 B0 R JRE KT Db R 00, 445 R S 79 5 PO R £ 0 U 8 S L = 2 [ B AR A
o X7 Ao AR T ANSE[AB] YT il sk i B D9 ), 32 F R GERs & BR T S =N i b 55 e 5
MRS PMEEE, i L A% . IREREE[LA] LRI Ui N Fon &, 18 FRALE X 4k i
ST R G I ETERAT SR & oM, B SRR AR, 45 R BRI ZFIEROR. ik, &
SCHRH DL R B

H1: KITZ2GF R 5 L5t & U A KT SR B 1 O™ B2 1R 2 8 53 0 3R

2.2. {RERIAR A& RBURM N 34

R A B ESR A R 2R E S R I IREE, fERT R A RN, X TRk R s R A R, S
AL RE A T 7, Bl S 2 AT A [ 15] » (B BT AT AR SRS AR Wi Ao A e 2 2 1Y ) AR AN A
F s RESEAE[L6]RI R A FEAS AR AL, SRR 2 S8 % e JE 13T AR AR e 5 i L E B FRR A AE AN T T 1
W, AR TSR R O AR . FIREXITE SISO, B S IE R Bt AT 1 e e
Z AR R SR XL £ 0 4 R P A AE | TR R

2014 5 9 HRATH) (R TARIEH G/KIEHESN I AT A IR SR IL)  XHIL 28 5 ) g
REHAT THIV R . 2016 4, CRILZGHHT AR MR ZL) S 1 65T X 3800 A A ML <5 22 T 1 224
%, BHITRE T A ML s R R B HIEFR, =207 RIS T5 i IR ax ik
JEBLEA T LU A, Horh SR RS ME R AR R, RIS AN, EXREUS T 2016 4K
A CEREOIL AR “A+ =107 BRI » R EEEDRAT IR O R, HESN T REDHE. X — RIIBER I
HOAKAT 23 AR BRI I A R QIE TORTRONLE . fR ik, AT R RS

H2: (RBRVDRBCR (5 A R e 1 KIL A B i BRI & 5 i A e 7K~

E% EASOR IR & O A BEA TR AN 23 8] 5 AR SC 0 Mk, INSRIT 22 504 11 M i 2011~2020 SF{IRERY)
TANZEGE R e RIRR B IR KT, 70 BT FL S AR . X8 F OO0 22 70 B PR AR SUARBR VD I BUR MU 2 5F
HHRBR IR 5 22 5 U0 R A KT IORE I, X G R EBEAT RS AR 06, A RONHIRBR VI A 22 35 Db 1A e
BRI, DYt & ol sk AR ISR 3

3. KILEF T REMIR S L5 R & RKEIE iR RAE
3.1 REEHIRRIE %
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DOI: 10.12677/ecl.2025.1441128 2222 TR 4TS


https://doi.org/10.12677/ecl.2025.1441128

Wyt 5

Kl 71, SRR B AR [18]

(1) BRI I[19]. ARBRIDIR I LSRG RN A T GO, EE IR B B, itk
MBLSETT R AT RE, W IHEE. FRAMER. RIUSIUIEEE. TUaREEHFR.

(2) f&BEiinE 71[19]. ARBRMGIE /1R RRIZESFRE ST, EEOFNERBA KT FRIYG
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Table 1. Low-carbon logistics & economy coordination indicators

= L RBEIREEF AL RITNIER

— AR HARFR BARTR bR fahr @ 1t SR
HERNMERRIAR + [19] [22]
) R SRR R + [22]
BRI SE
TR R M A B + [19]
Pz g i + [19]
YA = BB TT + [19]
TEBIT (L) S
KBS s E ML T + [19]
LN NN FNAE S TISPN + [7]
R TR T AR - [8]
CBRYVRIREE Wi BscHEBGR BE A2 T - [19] [23]
HRNBEEEI% + [14]
E R Y + [24]
*hoe il P R R AL T + [19] [22]
X IR &35 (E) 2R Rz + [24]
=Mz T + [24]
7 BN TG + [19]
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LU NS E A A= SMEML TG + [19] [23]
& BRI P ML T + [19] [24]
R A B/ T VAR A J - [71[25]

3.3. MXIEFME

Yt AE S bR rf i) E R IE ROy lig i . GBS, A CA I F[26] [27], RS
IS AR AR B R SSHEAR , Pl AR BT 5 52 WU 2 Fig Wit M B HIF U B 5 L1 0 A8 6 BB
S T I AR[28]55 28 IR AT, SR R AR, A AR

A=Y A =3 E xNCV, xCEF, xCOF (1)
Horr, AR MREIR CO fFBUE &, E N5 | RREIRITEAER, NCV, 5 i Faeiii-r i k&,
CEF, V%8 i MEER BRI R %, COR, R4 i FMrREIR RO AL, (T i 0T AR Bk U AE AT <€ [ 28],
BT DAAS SCAE T SRR HE BN AN B M ST SEAE N, & A BEUR B FE IR BN AL 2.

Table 2.. Reference coefficients of carbon emissions from related energy sources

2. EXEERBHINESERY

e 4 i SRR R LR DA YERR T3 I EaR COz HE R %
(KJ/kg) (EBRIT) (%) (kg-CO2/kg)
%/ 20,908 26.37 0.94 1.9003
Jith 41,816 20.08 0.98 3.0199
R 43,070 18.9 0.98 2.9251
sl 43,070 19.6 0.98 3.0361
S5 42,652 20.2 0.98 3.0959
BREH 41,816 21.1 0.98 3.1733
RIRA 38,391 15.32 0.99 2.167

T BEokIET (2006 4F IPCC H KRS MRS HRIER) .
4. Wt
4.1, HENKIR

ARSI 2011~2020 FEATLLE B AR BRI AN 22 5 A J& AR K B 1 2ORIE T 11 ME TS
THEEMMR I E REFFME 2 KRG AR MRABDRIL AR, (PEBEFESTHES) DLAHRIL
IR B Mt o 7 IR BRI R AR T, AR AR B SR R RIS B0, BT LR B R ANE L [B1E 234
IR[THEAT AR AL
4.2. HIEALIE

4.2.1. BIEFTENELE
5 RSV B e F b mT B AT AE B R X, SO B AT e AN AL B, SRR AR i [29] %) iR
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SRR BEAT PR AE AL AR BE o

NSEE = Ty g RN
Xij - Xmin
Yij =m+001 (2)
IR i - RN
Xmax - Xij
Y, =" 00,01 3)
Xmax - Xmin

A Y AX A RIFORE | | SRR AR HE L BUE AN In U X, R | RS R ME,
Xnae TNE | BARASHUIRRAE, 1=0,2,-m, J=12,--,n o AP IEbRHEAEUE S HBL 0 ifi S 20 H &
3o g HE N 0.01.

4.2.2. MEZERNETE
SR RSBV A OCHR AR AL, 0 & R AR BEAT ARG, v S0Af 52 3 § DURAR IS B E; -

E; :_ki(Pii *Inp;) 4)
Y.
St B RTIRARY, FOWE, Py = — 0 Kk >0, SRABM AR, k=, MO<E, <1.
Zi:lYij In(m)
G, =1-E, (5)
G, .
R G, Jo 8 | URARIIER A8, 4, 2055 | SURRIORCE,
A(a)= i“iYij (@)
B(b) = ZﬂjYij 8
j=1

m. n¥AIRERECE, A(a) fl B(b) R T RAM S ISR, Y, RABARNIRELE, o N
LUFRGE NIRRT A, B IR AR SR | NMERARIT S . i bR v U Y 2 [0.01,
1.01], XFHIACZ 5K Aa) A B(b) BUE G RIFEZE[0.01, 1L.O1]IX (A .

4.3, HEIHT
431 BEETMRR
SHMTLLRE FBIERE b, MR RBRII - 08 RYCHE ST BUR T A 25 P Y
2x| A(a)* +B(b)’
L LORLON
[A(2)+B(b)]

C EMHUETEHIO, 1], CEBA, WX RZIAREG KA, C /N, WO R & A
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432 BAEMAERE

D=+CxT (10)
T =6A(a)+7B(b) (11)

Hrb, DA R, BUATEHEI0, 1], D EMBKERFREZ R A AR RS, C2MEE, T2
KBRS 20 KL IRTEEL 0. n AR E KRBT RETTIRE . A XSHZE T
[14], B & T KR SR DTk 2500 Al ey 0.6 F10.4, B1o=06, n=04,

NP RPN T R R AR, (5% O R[] [8], Kbk AR 4y s, KA
KRG ERI - FREBURILRR A R B IR EE G R (L3 3).

Table 3. Classification for coordinated development of low-carbon logistics and economy

=3 REIREEF AL RERRI S

HWAIRE DRSS B {H yu %o} b e R 257
PN s A 09<D<1.0 A > BRI e
o BT 08<D<0.9 0.8 < BIA < 1 T e JE 0
SN 0.7<D<08 0.6 < B/A < 0.8 fIRBRA AL ™ B ) 1
BAERE VI 06<D<0.7 0 < B/A < 0.6 KRB AR ¥ 5 1Y
fhm bR 05<D<0.6 A< B &% K B a1
NN PRl 218 04<D<05 0.8 <A/B <1 &3 K& J& b i 5 7Y
B BRI 03<D<04 0.6 < A/B < 0.8 £ K & ™ it J5 7Y
R 02<D<0.3 0 < A/B < 0.6 &35 K AR 5 i Je 24
REHE e | 01<D<0.2
‘ A=B P FDR
RN 0<D<0.1

4.3.3. £J§ Moran’s | 58

42 JR) Moran’s | K56 S WRAICBR DI A X 48 BF — 35 Rl & Wi i BE A2 2 1) BB SR AN, AT

_ Zinzlzrj]:l,jzi Wi (Xi _7)()(1' _7)

12
SZZLZ?:LMWU ( )
x=13x (13)

, 1 _\2
S :H.Z.(X‘_X) (14)

KA, x FoRE I NE TG IIRE, x, FoR5 | METIRBES I RE, KiTaimiit 11 HEW,
FrUA n BEE DY 11, wy FOoRAEAAE . | BUETEEIN[-1, 1], 20 < | <1, RUIER(E)R I EA7AAE
IEAHRR AR, BT 1, MSGRERDER, SRR R, RZM-1<1 <0 I, FRYFERZE AL
THRIRFK R 21 N0, ERCDARAEAEBEILE, AFFERRN .

4.3.4. FEF Moran’s | #:5&

JE#B Moran’s | K6 s I 4 (T ) IRBR MDA X S22 B — 5 R & F2 5 L R LA () B &R, by
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JRER A () A S 2Rk, AT

| =S R (15)
S
1 n

HZ" (16)

#= 2o Y (x-%) a7)
n- 1]:1]#

1 KT 0B, ROV X IR 5 R 515 JA [ XSS, AT “ - 7 (H-H) B “ A%
-7 (LLD&ER: Rz, H LT 0, WERIDY “m& - K7 (H-L)BEL “fik - &7 (L-H)&ER. A1 =0,
RN “AEE”, R AR
4.35. WEESRE

L A[30155 2 BT TT, B HIXUE 2 70 th B AR A 3R Ik s R

Y, = 3, + B, province; + S,time, + B, (province, xtime, )+ 4, > Controls, + 4 +, + & (18)
b, Y RORBR AR, N PPUHTL B A IRBR VIR 225 R R AR FE L HR K 4R B . province 3
AL IX R AUAR B, time oI AR LS5, province, x time, FniZ O RS &, BIUWUE 22 4 1S IR,
TAETF BN IO 2T . Controls, A AR . BN ALTHREL A FoRMXAMARE ER,
S IR T ORE, &, FmR B 2 5.
5. SEUESTH
5.1. REEMIRS LKL RESHBE TN

WL AR EPIN T RENBEEHE, 458 XS I EERI PR, FIRKITE T &AM X
SRR R R KT (LA 4) .

Table 4. Coupling coordination degree of low-carbon logistics and economic development in the whole Yangtze River Eco-

nomic Belt and the upper, middle and lower reaches

F 4 KIKFHEEER L, dRTHIBtXERIRSEF LRGBS TEE

Fr X rhi i X X ik

2011 0.13875 0.15735 0.15606 0.15012
2012 0.32518 0.33437 0.31626 0.32445
2013 0.43894 0.44243 0.40030 0.42584
2014 0.52201 0.53608 0.49800 0.51712
2015 0.58045 0.59790 0.55439 0.57573
2016 0.62810 0.65734 0.62538 0.63508
2017 0.71602 0.72717 0.70832 0.71626
2018 0.82888 0.80814 0.82058 0.82021
2019 0.87772 0.86672 0.89367 0.88052
2020 0.91912 0.90228 0.92470 0.91656

T BN Bt IS T DO, B = RURXONTE. U W Bel0 .
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FATE, FERILAFWRE R R, 2011~2020 FEKITLFH 11 N8 IR 5 X 5
2RI T IR A P FE M 0.15012 BN 2 0.91656, P IR & AACTFEN REEAR X Mg ETF, sk
T AR B 5 AR )

5.2. [RERIR S KA & RETFRLFHE

RIEAHR AN, HEABHKILA G IRV S 25 KR T RS IR, K 11 a1
ARG AR SCEE BB 5] 1 B, DAMORAIIRT 2548 117 AR 5 0 A A R KT

KILEFH1E T H O ERRBEDRELT KBRS RE
B20114F ri20154F @20204F

754 %272%%%%7%7% 7

ZE RO DUN EBE W WL TP %R WAT VO b i?

EIZOZOQE 0.93990.8648 0.9334 0.93850.9144 0.8769 0.9155 0.891 0.96330.93440.91010.9166

#20154F 0.5682 0.6458 0.5243 0.5834 0.5945 0.6409 0.5584 0.5252 0.5592 0.5722 0.561 0.5757
B 20114F 0.13530.14170.1257 0.1522 0.1558 0.1507 0.1656 0.178 0.105 0.17370.1675 0.1501

Figure 1. Coupling coordination degree of low-carbon logistics and economic development in 11 provinces and cities along
the Yangtze River Economic Belt in some years
1 KIIEFE 11 Ema o FRIRBEIRE LK LA REBEAE

B L AN AR R AR & U R EEREAT T X EE i, I PR A, KILATET 11 ME TP T &
GO RSOl T RAVEES UK R, IR TR R . S5 5 3 X HIR RNy, 2011 SERIT AT
L1 AN T RO & U R FERUEIIAE 0.1~0.2 YR Y, ARBRDI AN ZE B A Ak T [F AR (HAR 5 FERLIR,
PR T RIIRES s TIPS RGO & PR BEZIIG <, 2 P71 1726 R B8 1 I B VIR
R A (A4, TR T ARBRIR AL S X SR B BANIE N (RS € )R, SPR IR EES .

BAAKRE, TRAWNES, RILLHHH A RS T 28 R IR Z, (AR SLHL T K
Yol 525 M E R R RIAL, HL ARBEARAL

5.3. [R5 KA AR EER LA

EHEAT 2 [0 E A S M, 58 A TR RSN HOERAL B EAHAT R HLIX & SN 1, 75028 0 /9 0~1 #
AR . R AR12)~14), HHEKITEFW 11 M HRBEDI S XIBEFH N T REM S E
Moran’s | {E (.5 5), XF i BE A2 0] 70 A R o RIS . RS HEi# BB AT IR &R

MF 5 ATLAE H, 2011—2020 4F Moran’s | 4850{EH%% 0 F~Ik3h H P {H¥KT 0.05, Kidid &
PERTIG, Ui KTL A PR RS 2 5% R SRR & U BEAE 2 ) EAEAE R R E M. &6
BT Z (63575 -1.65~1.65 Z (B AT A1, 7S [al50An 2IRENLEE, TRZRER R AL .

AR TR A, 2011~2013 48], KITAPFH 45 Moran’s | {HIA 87150, ik R3]

g
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Bk, 2014~2016 ‘R[4 fF Moran’s | {EER L BURE ETHATESS, H 2016 FifE N iEE, KiT4
DEr 11 N8 TTARBR IR 5 4 0% (0 R F A 27 TF) SR 56 A P o, BVRE &5 P 2 v 0048 Tl SR 48 i 7
—ERERE L& H AT A, AR R TR, SRS B B . T 2017~2020 4£[8], 42J=) Moran’s
[ERBIWIR, Y76 O L NFal, AR LRIBEHIEEGER, 2 2020 SEiZE Y BIEAR, SRERERT
B sk — BT EE 10 AR T RB GG, GRS 24 43 X 244 T 0 25 8] 3 S A L EAT 20 A (3K 6).

Table 5. Global Moran’s | value of the coupling coordination degree of low-carbon logistics and economic development in

the Yangtze River Economic Belt
= 5. WIIEFHRRYRELFLARBEMAE LS Moran’s | &

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Moran’s | -0.151 -0.337 -0.053 -0.241 -0.100 0.023 -0.107 0.017 0.098 —0.226
E() -0.100 -0.100 -0.100 -0.100 -0.100 -0.100 -0.100 -0.100 -0.100 -—0.100
z —-0.271 -1.369 0267 —0.721  0.002 0.661 —0.038 0.645 0.956  —0.648

P 0.393 0.086 0.385 0.236 0.499 0.254 0.485 0.259 0.170 0.259

Table 6. Spatial differentiation of local Moran’s | values in 11 provinces and cities along the Yangtze River Economic Belt
F 6. KILE&F 11 NMETHEE Moran’s | EZ B2 FI1ER

e 2011 4 2015 4 2020 £

e WA ¥ ] 7

SR iS 7 7 7

i - 1% o o o

K- WL o5 ki

e VUi, BeM. EER. =g L Wb WAL PUNL B RS Wb WL, PNl SR EEER,

Ve WIS VLo 2R Bl mE. LU TLOR. 2B Bl mEE. TIUE. IR, VOB,

M AT, 2011 4F, WAL B - w7 RE, HEUEARE, (AW AFAEMRS T,
U BT 2055 7 A i X AR BRI AN B Vb R i FR B R AN 1% . WiV I “AR - &7 &, HALT
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Figure 2. Results of parallel trend test
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