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Abstract

In September 2020, China clearly put forward the goals of “carbon peaking” by 2030 and “carbon
neutral” by 2060. As an important economic development region, the Yangtze River Economic Belt
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should reduce carbon emissions and achieve low carbon development by decoupling carbon emis-
sions from economic growth as soon as possible, which is crucial for China to achieve the carbon
reduction target on schedule. Taking the Yangtze River Economic Belt as the research object, the
core indicators of total carbon emissions, per capita carbon emissions and carbon productivity of
108 cities from 2003 to 2018 are calculated. By establishing a spatial econometric model and us-
ing the panel data of 108 cities as a test, we empirically analysis the spatial effects and influencing
factors of urban carbon emissions in the Yangtze River Economic Belt, and finally propose a re-
gional gradient carbon emission reduction policy for the Yangtze River Economic Belt.
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TR 2 B VAR B« Pl P[] 8 SRR 4k T e F TS 5 — 58 B 5% [12] . Zhao 45(2020) 48 HiBicHE S 2
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Figure 1. Change trend of total carbon emissions in the Yangtze River economic belt (10,000 tons of carbon)
1. KITEFcHE R & TRa T (7 Mifk)

3) KT NSIRRHEBU I 22 AR Ak

HI%E 3 AT, KITAFFI IS A NSRS JERRE 2 WU/, JFHAE 2003~2018 £E[H], Z4EA NN
¥y, 2018 4Lk 2003 FILIENN 1 0.26 W/ N L3S T i DO NI RHE O = SRS, A
PO BUG 2/0 T BAR NIHSCR, 1E LA N AT . 30 B, SEML BEPH. ARK. LIX 6 M
B AR T IR R S v, Herp R3S P T AN BRI e T 10 WA, oAty to i 3
IN SRR gl BN ARBHS SRS JTIn HAER T AN B D, SR ANEE 1A

PG 2 Bon, 2003~2018 £E[a], TfXiA 19 Nk 9 A BHEICR Bord, XA 16
AN B NS BRHEBORAD TT L DX ST RN R AR R, e R 1 T R e v
WY 7.48 5.

3.5
3
25 ¢ +—o—o—¢ —o—4
1.5

0.5

Q Q" QO O O N D N N
,]/Q (LQ q/Q 'LQ 'LQ ,]/Q (LQ Q,Q "19 ,]/Q ']/Q (‘/Q 'LQ 'LQ 'LQ ,]/Q
—— i Hik L

Figure 2. Change trend of per capita carbon emissions in the Yangtze River economic belt (ton carbon per person)
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Figure 3. Variation trend of carbon productivity in the Yangtze River economic belt
3. KIIZFHRERTUEE

4, KIIEFFEXEBHRN=ERRESERERZES

1) Tapio BB 48 bR KT 2551 25 3k i 11 b g

B T VT A R X 3, 2003~2018 4 ] = AN E] B N BRI CE A GDP ARG R LAl , 153 KIT
A RS X B HE S L5 R R TR B B FE (e, FFARHE Tapio X B EPtR S 10 5t e 3 k47 17 &4,
ZRUINFE 1 PR,

Table 1. Stage decoupling elasticity of carbon emissions in the middle and lower reaches of the Yangtze River economic belt

1 KT Eh TR N BB 058 14

X B e R B
#;\\\f& 2 k& FE WmE RN k& RN ks
2003~2008 0.177 S5 -0.258 SiR Mt £ 0.065 55 i £ 0.018 55 £
2008~2013 0.302 EoliRes| 0.209 S 0.184 9 0.224 a5
2013~2018 0.277 BE) R 0.348 EaliRes| 0.292 EaliRes| 0.302 CaliRes|
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2003~2008 (i), KT FiEth X AL TS9N FPRAS, H2 B X 1) 32 Mhg sy, (UF 12 Mk
THS BB IRAS , Jorp DU 128 R0 5 M 48 (1 M 2 71 ot B A K BRI o5 U ER ORIk el [X 7
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B 32 ANk, RAZEAET . SR m M RE T T FRAS, i, B i A hifE A
NI REBEIPIRAS, X = AN TT (B HE RO A A . 13~18 4R, KIT R IX AR AT 55 A 1)
ARAS, AR BT i AR 1L T E 55 A IR B A e 4z, IR N BEPBA T . BT, M.
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2003~2008 “F:[a], VL X b T e RS, ZErh b X 1) 36 Mg riirh, RHE5r #RAL T8
AR, A 9 M Ab T35 pIRES, iR A VLV o5 Lh ok, BRI AL A IR R e
AHEUTF. 08~13 (0], KILHF X S MAPIRES, & i RS R A B8, FHhwides
OIS, S8 T B R IR A A N R, b B O B B R . 13~18 4E[R], KITHE
H X ORAF 5 BB IRRAS s R R A R T A1 R S LA PDIRES, m & T D AR N T 3 A g K
RS, BHEBOSE B

2003~2008 (i), KT T X AL T 99 BARIRAS, HAE 41 Mg, A 22 sy ik T 55
KA, HRBTEBATPIRA . 08~13 FH], THLX AL T 5 MEARE, Si—MRBARKE,
F R T A R 2R T IS BADIRES . BRVLIFE RSN M, WL IR T RN &
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B EEPIRAS 2 N S5 . 13~18 4F[H], R X V3R EFE ST IRRAS, RZH g i (B IRES R K
AR, BT TR TS N TR 22 BRI B S R R A s B IR 1 R I T I R R LA
TRt BRI TEAE T B AT A A R S RS A R R, BT BUN T, A%
FH 558 A 2 A8 S 55 MO DR S e H I B B SR e HC A 2 i PR B AR A 38 R R AR AR b

2) FTFIRIBEA KT A B iR AR 7 R 22 et A Al
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Table 2. Theil index of carbon productivity in the Yangtze River economic belt, 2003~2018
% 2. 2003~2018 KT A F bk E R RIRIEH

Year TWR TBR Theil TPi T it TPi Hiff TPi L
2003 0.06162 0.00218 0.06381 0.06907 0.03542 0.08187
2004 0.064 0.002 0.066 0.07342 0.03895 0.0812

2005 0.0591 0.00368 0.06278 0.07059 0.0289 0.08027
2006 0.05881 0.00464 0.06344 0.07013 0.03315 0.0749

2007 0.05957 0.0048 0.06437 0.07013 0.03676 0.07347
2008 0.06011 0.0035 0.06361 0.07235 0.03399 0.07615
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Continued

2009 0.05827 0.00642 0.06469 0.07147 0.03577 0.06944
2010 0.05842 0.00735 0.06577 0.06746 0.03938 0.07197
2011 0.05639 0.00713 0.06353 0.0648 0.03837 0.07
2012 0.05515 0.00859 0.06374 0.06273 0.04043 0.06564
2013 0.0554 0.00786 0.06326 0.06353 0.04257 0.06185
2014 0.05047 0.00799 0.05846 0.05961 0.03777 0.05524
2015 0.05084 0.00802 0.05886 0.06193 0.03819 0.05217
2016 0.04425 0.00852 0.05277 0.05351 0.0333 0.0459
2017 0.04621 0.00856 0.05477 0.05461 0.03475 0.05008
2018 0.04753 0.00921 0.05673 0.05426 0.03575 0.05486
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Figure 4. Theil index of carbon productivity in the Yangtze River economic belt, 2003~2018
B 4. KI5 2003~2018 ARG T R R /RIEH
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g SEBENURET, g R,y RN A

1) HeF B FRR T 22 8] R A 0

PEIZ 7 A BRI SIE 43 B 00 PR 20 B R T O B2 T, B BB 8 15 2% B

DOI: 10.12677/0rf.2023.133219 2199 18 %5 S 2


https://doi.org/10.12677/orf.2023.133219

&
5
b

farey
=¥

R B AAE S ) ARG OC 2 o H TR 2 30 7839 R F 5 = Fa % (Moran’s 1) k3 £504f8 2 1 A2 2 42 R 25 1)
A, Moran’s | 85U BUEYE N1, 1], @R Moran’s | FeECK T2, Ui AR EAE AN X 3 L
FAEIERR R R, R MR BN XN FAFE AL R, W Moran’s | #5405 T 0 Ui B A8 &
TEHEA X3 FRAM IR ASCLL 108 AT 16 A It e &, R AR, TR fe 4. Hm
R = FR ORI, ik 3 RTEL 5 BTk

Moran scatterplot (Moran's | = 0.237)

y2018
\ \ \ \ \
3 g} -
=N
- [ B
pasAll
i
Fril i 5Y8
N gﬂEJ'H

= 1 i =

%Aﬁf B %ﬁ

o oy
b
0 — it —
EUN
M) :
Sy
1 -
\ \ \ \ \ \ \ \ \
-1 0 1 2 3 4 5 6 7 8
z
Figure 5. Local Moran index scatter plot in 2018
5.2018 FEEHERE = e HH S E
Table 3. Moreland index of total carbon emissions in the Yangtze River economic belt, 2003~3018
3. KIILFH AR E 2003~2018 FRIE 5%

Variables I E(1) sd(l) z p-value”
y2003 0.311 —0.009 0.055 5.859 0
y2004 0.303 —0.009 0.054 5.8 0
y2005 0.266 —0.009 0.052 5.252 0
y2006 0.27 —0.009 0.053 5.278 0
y2007 0.262 —0.009 0.053 5.174 0
y2008 0.247 —-0.009 0.052 4,969 0
y2009 0.24 —-0.009 0.052 4,787 0
y2010 0.221 —-0.009 0.051 4,557 0
y2011 0.195 —0.009 0.051 4.025 0
y2012 0.195 —0.009 0.051 4.015 0
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Continued
y2013 0.202 —0.009 0.049 4.273 0
y2014 0.201 -0.009 0.052 4.072 0
y2015 0.209 —0.009 0.051 4.271 0
y2016 0.197 —0.009 0.051 4.023 0
y2017 0.19 —0.009 0.051 3.897 0
y2018 0.203 -0.009 0.052 4.054 0

H P A R S AR 0T AR H S 108 AN B HE I AL — 58 (1022 (8] 2R AR, O HOB I B2 A 6 .
HIK 5 R AR5 2 FR SO I T, S 4R B R AR S = RN — R IR, BEWIRRHES T 2 LA SR
EMmEERENT.

2) e [l AT AT 28 B i B HE ISR W PR 3R 20 #r

203 LM 36, hausman 36 LK LR 606, 12645 AL A 2 P ISF T ] 7 205 182 A ARURSR HE T3 1] T B F) 1
BRI, SRWE 4P, o, KO GDP AR AT GREEE [ 1m] V- 3 By (i 28 ik, SR SR (4]
FORAT LG WG I et E s REIRACR AR B R BN 0, RIS I = A7 L SRR
FH o B fifRE A B ) 2 [ ORI T 22 PRl BRHE R 52 h - A AT GDP g 1m] A R e 2 0 9, REVRAR
B PR ST IR R N IE

Table 4. Estimation results of spatial effects of carbon emissions based on SDM model
F 4. BT SDM BB IHER == (B3 B2 i 1A R

InNnTC
A Model 1 Model 2
FE SDM (W1)
0.9986™" -0.6222""
InP
(144.75) (-29.23)
1.0279™ -0.6033™"
INRPGDP
(83.41) (=23.11)
~1.0453™" 0.5938™"
InEE
(-92.53) (23.86)
0.0283 0.0016
InES
(1.32) (0.04)
-0.1266™" 0.0323
InCZH
(-7.21) (1.12)
0.0012 0.043™
InIS
(0.09) (2.10)
0.0191™" 0.0480™"
InFDI
(4.37) (7.95)
R? 0.9331
Log-L 717.8829
e 0.6738

>

DOI: 10.12677/0rf.2023.133219 2201 B SRR 2

B
2


https://doi.org/10.12677/orf.2023.133219

&
=
i
&
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Table 5. Spatial effect decomposition

F+ 5. TEMRLSTRE

AR JER AN )4 (3 ) 2O SN
0.9884™" -0.1104™" 0.8780""
InP
(133.95) (—4.54) (32.90)
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