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Abstract: With the in-depth advancement of the “dual carbon” goals, green financing-as an important tool for
promoting carbon reduction-plays a crucial role. Based on panel data for 16 cities in the Chengdu-Chongging dual-city
economic circle from 2010 to 2022, this study first employs a fixed-effects model to test the direct impact of green
financing on carbon emissions. It then selects industrial-structural upgrading as a mediating variable and builds a
mediation-effect model to explore the underlying mechanism. Next, the sample is split by technological level and by

spatial location for grouped regressions to test heterogeneity. Finally, Moran’s I and the Moran scatter plot are used to
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verify the spatial distribution characteristics of carbon-emission intensity, and a spatial Durbin model is constructed to
analyze the spatial spillover effects of green finance on carbon emissions. The results show that; 1) green financing
significantly reduces carbon emissions in the Chengdu-Chongging dual-city economic circle, and the conclusion remains
valid after robustness tests; 2) mechanism tests indicate that green financing can indirectly curb carbon emissions
through industrial-structure upgrading; 3) heterogeneity tests show that, compared with low-technology areas and core
cities, green financing has a more pronounced carbon-reduction effect in high-technology areas and in adjacent cities;
and 4) green financing development not only significantly suppresses local carbon emissions, but also effectively
reduces emissions in neighboring areas, exhibiting a negative spatial spillover effect. Based on these findings, the study
proposes the following recommendations ; prioritize green finance development; strengthen coordination between green
finance and industrial policies; formulate differentiated carbon-reduction policies; and promote joint inter-regional
emission-reduction actions to facilitate carbon reduction in the Chengdu-Chongqing dual-city economic circle.
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Table 1  Descriptive statistics of variables
eyl AR AR RS HARR A b2 R/ME R
Vo R R R In CE 208 -1.574 0. 455 -2.750  -0.155
R0 (3 S St 8 S A In GF 208 -1.283 0.223 -1.750 -0.730
AR Pl R T In UTS 208 -1.034 0.278 -1.564  -0.400
P A B WREEAL K In URB 208 -0.744 0. 194 -1.235  -0.225
SRR K- In FDI 208 -5.362 1.287 -8.318  -1.811
Hi K In MAL 208 0. 026 0. 805 -3.527 2.841
BHOK- 3 In TECH 208 -4.823 0.736 -6.300 -2.481
HE KT In EDU 208 -1.797 0.217 -3.132  -1.350
XM AR In OP 208 -3.336 1.178 -6.567 -0. 885
NSIEA K- In HU 208 -4.688 1.121 -8.918  -2.654
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Table 2 Benchmark regression results

- In CE
(1) (2) (3) (4) (5) (6) (7) (8)
In GF —1.580%**  —1.052*"* —1.063*** —0.985*" —0.992*** —1.123** _1.151** —0.822*"
(0.120)  (0.205)  (0.202)  (0.200)  (0.200)  (0.205)  (0.203)  (0.242)
In URB —0.717**  —0.637*" —0.732""* —0.712*" —0.602*"* —0.608"** —0.599***
(0.228)  (0.227)  (0.224)  (0.226)  (0.228)  (0.226)  (0.223)
In FDI 0.062**  0.043* 0.045* 0.029 0.012 0.016
(0.024)  (0.025)  (0.025)  (0.025)  (0.026)  (0.026)
In MAL —0.071%* —0.071*** —0.073** —0.077*** —-0.074***
(0.024)  (0.024)  (0.023)  (0.023)  (0.023)
In TECH -0.030 0.012 ~0.000 ~0.004
(0.042)  (0.045)  (0.045)  (0.045)
In EDU ~0.285%* —0.285** —0.261 "
(0.121)  (0.119)  (0.118)
In OP 0.067**  0.069 "
(0.029)  (0.029)
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- In CE
- (1) (2) (3) (4) (s) (6) (7) (8)
In HU -0.139 %"
(0.057)
_Cons -3.601 *** —3,457 """ 3,078 *** -3.1497*" -3.278*"* 3,762 -3,729**" 3,894
(0.155)  (0.158)  (0.215)  (0.212)  (0.282)  (0.346)  (0.342)  (0.345)
SERN Yes Yes Yes Yes Yes Yes Yes Yes
N 208 208 208 208 208 208 208 208
R? 0. 475 0. 501 0.518 0. 540 0. 541 0.554 0. 566 0. 580
Voo owes . own s MBIFORASRAE 1% | 5% . 10% HKF B TR IN SR, TR
4.2 RfEMERR Table 3 Regression results of stability test
4.2.1 WMBEZHE—H (1) (2) (3)
SRR, S IR e BEER EE i
(e MRS R, 50 I SR 4 5 4 . e e
BT IS — W R HE R, FRSCIERE AN Lo ~0.797 *** ~0. 654" 0,956
(1), Z5RWFR3 % (1), e G —Br (0.265) (0.225) (0.257)
RHECRE B [ H 280 - 0.797 HAE 1% K3 In URB ~0.783 %" ~0.736 " -0.459"
W2, UL IRNA 25 AN A2 fe HE i o B T i 2800 ) T (0.246) (0.199) (0.241)
o, srELaar s — B mHE R R A B DT 0.003 0.0727* 0.007
WIVER, AT SCEE IR IH R (0.028) (0.023) (0.027)
4.2.2 ;{ﬁﬁ%ﬁ’fh\ In MAL -0.070 *** -0.023 -0.079 ***
2012 4, HUER KA (SRELEIES), X e (0-01) (0-022)
WEREGE R E AR, Rmae OO
SRR RIENT B WL, ORI s
2010—2022 4EH 41 5 2012—2022 4F, )3 Wi A [l 0132) 010 (0.126)
ARG R, AR (D) BUGEGEE, g ) oo o 051 o o
L3 F] (2), AR BERY ] R 0.051) 0.00%) ©.030)
FONT, TR X SR & T B S & wau ~0.124° ~0.135" ~0.129"
IR N, AN 32 A A AR SR RE I, ORI SCES e A R (0.064) (0.055) (0.059)
A _Cons -4.051 ** -3.262** -3.946
4.2.3 Bt (0.397) (0.335) (0.374)
TS RN E PRAE Ay s i b DXORU3 225 % e 1) IX 3§ A% AT 201 Yes Yes Yes
DRIEH, BT A% EERERERRE R Y 12 176 182
R? 0. 548 0.610 0. 580

RSB Z I, AR BHCR 2, B LU
X HBRISAE R L. ZHBEE 5% (2022)
7715, SIERBCAR . P2 ML, XA
(1) SHATIIH, Z5RWFE3 5] (3), xRt
BEHETC 4 1T U 2R B0 35 D 0, 0 P R B3 B A I
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Table 4 Mediating effect test results

(D (2) (3)

In UIS In CE In CE
In GF 0.531 " -0.616"*
(0.110) (0.253)
In UIS -0.519 *** -0.389**
(0.153) (0.160)
In URB 0. 829 *** -0.507 ** -0.276
(0.101) (0.242) (0.257)
In FDI -0. 064 ™ -0.014 -0.009
(0.012) (0.028) (0.028)
In MAL -0.030 *** -0.093 *** -0.086 ***
(0.010) (0.023) (0.023)
In TECH -0.009 -0.014 -0. 007
(0.020) (0.045) (0.044)
In EDU -0. 087 -0.235 " -0.295**
(0.054) (0.116) (0.117)
In OP -0.015 0.059 ** 0.063 **
(0.013) (0.029) (0.029)
In HU 0.121 *** -0. 147 *** -0.092
(0.026) (0.055) (0.059)
_Cons 0.242 -3.542 % -3.800***
(0.157) (0.330) (0.342)
FERNL Yes Yes Yes
N 208 208 208
R? 0. 847 0. 580 0.593

Il 2B 0. 531 HAE 1% K i %, st
RO P ML B ) TR T AR HEAE T . Bk 4 81 (2)
AL, AL EE R T EA R ECR O - 0,519,
VLB =L S50 T T A/ e HECE: . TR, BT
b DX UL 26 15 P €, 45 il 2 3 2o A1 0 7 b 5 4 T %
SCEURRIECHE, BRUE T H2, BbAh, E27% (8) &
SREEIHRE, 53R 4 5] (1) ZE4R0RIH
FEANFEAF] (2) PSR THR P A R,
PR AHIR S 4, R0l 245 44 TH9% 1Y) TR1 42652 ) Sy
HA RN, HAE A —0.276 =0.531 x ( —0.519) . i
FIFY 8 Tt DX UL 28 5 Tl 6t €, 45 o 5 G v S R Ak
T4 Tl iiekos, e pe “F A" Fpg)i|
NIRRT FEATR T RE IR I . AR
e, ek T R b X PR 25 4 A Ak T 2%
AL MA T AL AL, i — 2P A gl

ETIIOR TR b AR, WA (4) HET
BIH, 2R IR 45 (3) . SeahlsS a7t
O HE R 0] U3 R B B3, 505100 - 0.616 A
-0.389, Ul A DX DU 22 5 18] 2 (5 4 il VR RE L
PAMBIRRHERL,  SCREE A 7™ 45 4 TH 2% ) 2 52 Bk
e, L, P TSR AR sE ey, B
RN K/AMETE R —0.207 =0.531 x  ( -0.389)
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FEARACEARF X, SR04 il % vk e S5 SR vl
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S AEEAT A, Horr R OK P b X O AR
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Table 5 Heterogeneity test results

(D (2) (3) 4

- FHORAE AREORAKE skl AR
In GF -1.003 *** —-0.793 *** -0.360 —-1.389 ***
(0.254) (0.285) (0.341) (0.360)
In URB -2.669 """ 0. 265 -1.240*** -0.058
(0.421) (0.234) (0.336)  (0.390)
In FDI 0.061" -0.073*" 0.132*** -0.025
(0.037) (0.029) (0.046) (0.035)
In MAL 0. 007 -0.024 -0.080 -0.063 "
(0.029) (0.029) (0.049) (0.032)
In TECH 0. 062 -0. 009 -0.011 0.032
(0.042) (0.057) (0.045)  (0.087)
In EDU -0.126 -0.273*" -0.147 -0.369 "
(0.138) (0.116) (0.173) (0.168)
In OP 0.101* 0. 026 -0.013 0. 125"
(0.052) (0.025) (0.038) (0.046)
In HU 0.248 " —-0.198 *** 0. 161 -0.098
(0.134) (0.052) (0.221) (0.076)
_Cons -2.766 """ —4.453 " -1.624"  —-4.400 """
(0.493) (0. 400) (0.794) (0.495)
[Eihreds e Yes Yes Yes Yes
N 104 104 104 104
R? 0. 857 0.616 0. 655 0.592
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4.5.1 = gk

1) )5 B RKR . 23 [N ZH, 12
A RBE2 R E (Moran’s 1) X8I s XU 22 B
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AR B A E A SCE, 4RI 6. HiFK 6 1]
I, AR BE ) 4 SR 5 2 R RGO A B
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#AE, 20145 18R, 2011) o AR ES > AF Oy () 42
JBE AR BB F IR, UL RRHE I R — e R
JE B IE 1) 25 6] E AR, Pl 75 R JR i o 2 4
BOR TS 8] 3 AH S

2) i EMRA R, ST 2012 4F 2013
AR 2021 4R 2022 A7 AR il DXOBUI 28 5 e B HE i
iR P 22 T 5 22 A MO B HEA TR o F AR SR B, DL
Bl Lo B3 16 AR, H48 KES 740

VARSNGB, DERA B 3t DOBUM 28 5 Fel Tk
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fik, AT RA IE A A5 18] G ARG R IR o 2R
2% AL AR TR SEEIE e B i b X XU 28 T Pl 4 (2 43
RS BRI PR R T
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Table 6  Statistics of carbon intensity based on the Moran’s /

By Moran’s I p-value” £y Moran’s I p-value *
2010 -0.050 0. 706 2017 -0.028 0.374
2011 -0.045 0.623 2018 -0.024 0. 327
2012 0.037 0.016 2019 -0. 028 0.375
2013 0.034 0.022 2020 0. 000 0.118
2014 -0.034 0. 450 2021 0. 009 0.077
2015 —-0. 046 0. 641 2022 0.014 0. 059
2016 -0.040 0. 544
4.5.2 FEAREZFEE

XFEl (5) MKk EFT LM, Wald DL & LR K5,
GERWERT, HET I, BRI gTR S 1%
O O ST € | {2 R e A £ B & e
AL TERIARY (SDM) G HL, SR )5 Hausman
oL e N 2 ST EE AL prckesd el =t B I

RT HEEEEKE

Table 7 Model selection test

K656 75 5 Geit it P
Moran’s [ 3.422 0. 001
LM-error 8. 862 0. 003
Robust LM-error 12. 404 0. 000
LM-lag 26.757 0. 000
Robust LM-lag 30. 298 0. 000
Wald-error 99. 750 0. 000
Wald-lag 97. 430 0. 000
LR-error 76. 260 0. 000
LR-lag 76.270 0. 000
Hausman 196. 820 0. 000

4.5.3 FAALEEEA LR oM

s (5) #EATAUE E SDM LRIl i, 2%
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S 4 phae . E A . mE (8) 1 (2)
AR, G fh 4 il 2 () 32 WA BN - 3,000 HL7E
5% K- 1B, UL Bk (0 4 Bl A 10 ] 218 3T 1 [X



% 4 4 BB 5 BRI X MUK Z G B 4 &2 Rk BURBE 6 ARt R
B Moran's /=0.037 5 g Moran's /=0.034 3
S .
02
0.2f . L
) . L 01t ° o
o— . . £
p )
02 " il 55 9 .
.
-021
-0.4L, . ! . .
-2 -1 0 2 -2 -1 0
(a) 20124F (b) 20134
0.2} ] 02F ’
Moran's /=0.008 9 b Moran's /=0.013 8
o.1f © : 0.1F .
‘ . .
Sl 0 = - N 0
» L]
. ' 0.1} .
-0.1f *
.
. 5 -02F
-0.2E . . . e
-2 -1 0 2 -2 -1 0
(c) 20214 (d) 20224F
1 2012 4, 2013 4E, 2021 4EF1 2022 AERRFHEHREE Moran’s 1 Hi5 &
Fig. 1 Scatter plot of Moran’s I indices for carbon intensity in 2012, 2013, 2021, and 2022
*8 ZFEMHEERBELLER
Table 8 Results of the spatial Dubin model regression
SDM Ay
ALkt (1) (2) (3) (4) (5)
Main Wx HER (] 45250 E BN
In GF -0.787 """ -3.000 " —-0.662 """ -1.221 = —1.883 """
(0.197) (1.425) (0.217) (0.694) (0.654)
In URB 1.201 *** 7.285 " 0. 852 *** 3.156 ** 4.008 ***
(0.328) (2.316) (0.282) (1.231) (1.236)
In FDI 0.058 ** 1.167 *** -0.001 0. 609 *** 0. 608 ***
(0.026) (0.203) (0.024) (0.120) (0.125)
In MAL -0.038" 0.469 *** -0.064 *** 0.283 *** 0.219 **
(0.023) (0.155) (0.022) (0.081) (0.086)
In TECH -0.041 -0. 660 ** -0.015 —-0.358 ** -0.374*"
(0.045) (0.335) (0.042) (0.171) (0. 183)
In EDU -0.133 1.802 ** -0.2317 1. 141 "% 0.910 **
(0.102) (0. 884) (0.098) (0.436) (0.441)
In OP 0. 024 -0.627 """ 0. 060 ** -0.361 """ -0.300 "
(0.029) (0.230) (0.028) (0.119) (0.119)
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A5k (1) 2) (3) (4) (5)
Main Wx BN e and BN
In HU 0. 046 1.134 *** -0.020 0.590 *** 0.569 **
(0.055) (0. 405) (0.048) (0.213) (0.223)
p —1.094 ***
(0.285)
sigma2_ e 0.021 ***
(0.002)
AMKE E Yes Yes Yes Yes Yes
5} 8] [ 2 Yes Yes Yes Yes Yes
N 208 208 208 208 208
R? 0. 049 0. 049 0. 049 0. 049 0. 049
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