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Abstract

In the context of the “double carbon” target, green finance is a financial instrument that can pro-
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mote economic development and curb carbon emissions. The paper examines the effect of green
finance on carbon emission reduction based on 30 provincial panel data from 2009 to 2019 using
the method of chain intermediation. The results show that: first, there is a significant inverted
U-shaped relationship between green finance and carbon emission levels in the overall analysis,
and in the regional analysis, the inverted U-shaped relationship between the two is not significant
in the eastern region, while it is significant in the central and western regions; second, it is ob-
tained by Bootstrap mediating variable test that green finance reduces carbon emissions by pro-
moting the greening and upgrading of industrial structure, and thus the mediating path is signifi-
cant; third, green Thirdly, green finance promotes the progress of green technology innovation,
promotes the upgrading of green industrial structure, and further promotes the reduction of car-
bon emissions, and the mediating path is significant, and there is no regional heterogeneity. The
findings of the study lead to the following insights: first, we should adhere to the development
path of low-carbon economy and implement the “double carbon” target in the development of
green finance; second, we should consider the constraints of different levels of economic devel-
opment in each region and realize the “double carbon” target differently in each region. Secondly,
considering the different levels of economic development of each region, each region can achieve
the “double carbon” target differently.
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Figure 1. Action mechanism diagram
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Table 1. Indicators of green finance development level
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Table 2. Descriptive statistics of main variables
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B FEAR THME hrifE 22 B/ME GON:f
c 330 10.380 0.736 8.325 11.920
GF 330 0.304 0.126 0.110 0.804
GDP 330 9.634 0.912 6.846 11.590
URB 330 0.564 0.127 0.299 0.896
ERS 330 0.408 0.151 0.012 0.717
IS 330 3.776 0.231 2.785 4.077
Gl 330 5.805 1.505 0.000 8.872
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GF 1.590 0.628
Mean VIF 2.100
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Table 4. Baseline regression results
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GF 0.261 0.128 1.018*** 0.126
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(0.334) (0.089) (0.269) (0.089)
Gl 0.174%** 0.027* 0.031* 0.038**
(0.032) (0.016) (0.016) (0.015)
IS 1.287*** 0.558*** 0.530*** 0.561***
(0.205) (0.079) (0.078) (0.078)
GDP —0.221*** —0.288*** —0.274*** —0.267***
(0.050) (0.047) (0.046) (0.043)
URB 1.728*** 1.463*** 1.516*** 1.455%**
(0.418) (0.306) (0.301) (0.296)
ERS 1.915%** 0.798*** 0.796*** 0.815***
(0.350) (0.136) (0.133) (0.135)
GF2 —1.231***
(0.351)
_cons 4.799*** 9.702*** 9.479*** 9.421%**
(0.784) (0.542) (0.536) (0.525)
N 330.000 330.000 330.000 330.000
r2 0.331 0.521 0.541
r2_a 0.319 0.464 0.484

VE: %, RRFIR N B RORAE 10%. 5%, 1%HIKE FEE, 459 W bR,

5.2.2. #XAHHLEI S

AP A SCHE S AR 0k 2 € B AR BT R M S5 4 2 AR T 0 T 7E 2 (0 e R BIR HE TR 2 18] 77-7E i
AP BNREAT RS, 4% 5 F1(L1) X 4t Rl M B HE R ) R RN AL o 81 (2)~(4) 72 X SRt BOR BT AN
Pk ZE R 2 A T G A B b A RO ARG o AR IR TR AT AR RN AT [ 58 i, [R1IH 45 2R I 5 55(3) 41
FR, R OER B SRR AT R AE 1% 58 E KPR B3 1, S e BoR G H
W s AT RAMRIE R, RIS EEORERTEM 1%, P E5HEEK 4.4%, RIEE ke =4k
P B B RIS EEOR BT BT M T M SR AL A . [l Z5 SR % 5 H(4) PR, 4
RN BRI AT SR N R E IR U BOC R, SR EER G B HE G e (4 5] ) R EE 5% 2 1
AP RZENG P A SR O T O BRI [V R 19535 VEAKF T B O IE .

oD, SRS SR R HEBO A IR B3 RORE, AR SR G AR BT A L S5 2t
WAL BP9 0.4124, B4 E LUK KT 0.4124 1, XERABGEMHIER, MaTst G amr
HJ7KF 4 0.3040, 7EEAAREA 330 ASHAAT 51 AMFEAER I 45 i A4 4 (e Rl (KO B DRSS, i ) H T3
] 5 10 b 2 LA R 8] U B 20, X mE il 3 ZERBUAREAE T . AN SR EEOR BIHT AT Mk 254
ZROMTH )5 P AEAE Y 0.4083 /N T, Hibkad 53 s REARIE NN 4 4, BEBIFESR B BOR B A~
W EEZREAL AR, SRt bt BRHERC I A SR AT 2R . P 2 0 e i 3 B AT AE 3] U R /e
P RERYJRRIAE T, H ATHRIE SR 0 SRl IR AL T B, Iz FE AR X AEE AR AT AN 7870
M &, REBARG OGO RACH AT R . AN, 3E 2k B G 54 KHE B AL H AT
8 73 BSOTL AR A Fr AN Fs#h - AT 3 Rl ¢ €0 < it A R R sk HE TR 4T 1) 28 R AN B
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Table 5. Results of chain mediated regression

=5 HAPAEAER

() @ ®) (4)
Cc0o2 Gl IS CcO2
GF 1.064*** -0.509 0.005 1.029%**
(0.276) (0.695) (0.172) (0.270)
GF2 —1.290*** 0.402 -0.017 —1.260***
(0.353) (0.889) (0.220) (0.345)
GDP —0.376*** —0.944*** —-0.090* —0.415***
(0.076) (0.190) (0.049) (0.077)
URB 1.925%** -1.962** 1.305%** 1.467***
(0.327) (0.823) (0.205) (0.344)
ERS 0.673*** 0.573 —0.184** 0.757***
(0.141) (0.355) (0.088) (0.139)
Gl —0.044*** -0.054**
(0.015) (0.023)
IS 0.253***
(0.093)
_cons 12.479*** 14.896*** 4.381*** 12.342%**
(0.788) (1.986) (0.536) (0.936)
N 330.000 330.000 330.000 330.000
r2 0.588 0.921 0.791 0.609
r2_a 0.524 0.908 0.758 0.546
id Yes Yes Yes Yes
time Yes Yes Yes Yes

e *y PRI RIRORAE 10%. 5% 1%KIKF T2, 155 N bR,

5.3. FESEMIIMERAENHELE

Taylor %5£(2008) [24]sgix] b 14 A 1 =P 58 7732, % B 8 % 1 Bootstrap J7 25, FHH
DU ZE 4% 1E R AE S 40E 734 Bootstrap V5 H 4f .

e SR A RS R B0 PR 5 SR R 7R A EEOCVE = Ho—, BANRT R A R B R A B AR IR F RN
AR, K, PR 1 AR AR 3 BER /MR, K=, & 7 =%hNtE, 8
A of DR AR B () B A K/ B B2 1

PR IS SE a0~ . J8id Zhao (2010) [25]3& HiIH 204, MR Hayes %5$(2011) [26]#1 Hayes
(2013) [2714% Hi e R e A ORGB6 77325, 54T Bootstrap /A8 G IG . B 45 Bl % 6 ATLLE Y “4k
& il SR A AROHT - P S M SR TR - B, 1A 645 1235 (0.0545, 0.2241), 1EFIR/NA
0.1233; “ZRO &R LR OEARCIBT SBAER” #8425 35 (—0.9015, —0.3415), 1FHK/NK-0.6077;
“otth G R G AT BB A 4% 1235 (—0.8080, —0.2044), 1 K/NA-0.4628.
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“oxtigl B BRANEE, HREAERGR 1.

Table 6. Bootstrap test of chain mediation effect

%< 6. #EXF LAY Bootstrap 4238

95% iR Z (& 1E B {5 X 7]

A A BN B INPNGN
PRtk iR 2 FER(LLCI) FR(ULCH)
GF—C BN -0.1671 0.2771 -0.7123 0.3781
GF—C BN 0.7802 0.2681 0.2528 1.3077
GF—GI—-C ETEE3 9N -0.6077 0.1406 -0.9015 -0.3415
GF—IS—C ETEE3 9N -0.4628 0.1535 -0.8080 -0.2044
GF—-GI—IS—C EIEE 2 0.1233 0.0436 0.0545 0.2241

5.4. X R RS

5K 55 (2011) [28]HF 78 18I 2= AR b X A 77 K i T G X o R0k, 4% €0 4 Rt B 8L 1 B2 i
FREEA XIS Tt A T 5 5 0 S Alont B O ) Hh 2 AP AE XS T M, ASCIZ R AR, Hhpa R gy
DX I HEAT [ AR5

R TEEG)IRE T AFEAREIRER, F(1)~@) IR T R IX FEAR RS R, S Q)F1EIHLE R
TRy AR b DX SR AR I X S G Rl — YR IR R AT 5% 40 3 M /KT R 38 N IE, o 4t 4 il — YR I
SMZE 10% 5 EMEACE T B3 A7, RISt gt st O H AR B Moy B2 10E U RCR. HA 94
A SR AN, CH 16 MFEA s 262, T BB T AR S X 7E SR LA S 4 2 I Bt B 4t
RIBEMRAIE, HHRMHXER T B0 AA FOUH R A, #8547 MR 35 4 (0 4 oot 4 (R S
MR EAE BRI X S AlATLAL) 1) 1 57 T8 f % €00 4 Rl R JE o) G Cu B AR B 7= 2B () B a3 o 268
(MFNENALE R IR, RS X 2R G Al R R 6 X S HE U S A AN 35 1 U UG R . HA 109 MEA
MERZRAM, AUH 1 AMFEARSHIZRZ M . X AT AR BT A X A S A B R e, IR OR B R AR XS
Lo SR TES SRt ey e 8 AR s R E RO Rl € M /T E

%8 MR R KRR IHX “ eSS ORE AR -G AT R 1%
R (0.5091, 1.6240);  “LREOEFI S EE ARG > BHR” 1/ #5147 2 3 (-1.8335, -0.7268);  “%¢
Gl — M A SR AT R BRHEBC 1R A %1% .35 (~0.8080, —0.2044). SR1M A HhIX “ 4t (f 4l
—BHEBC BN IEA R

FOFEG)IIRE T AFEAREIASE, H(Q)~@)FIRE T P X AR RHE R 2B (2)51 [HH 45 R
IR, TE A PG X Sk 65 4 6T S B R BT I RE AR B 1R U BLOC R, S RAZ R ER, 7R
b DX R HE O S €8 & il — IR IR S TR 5% 40 MK N RN IE, 64 6 & fih — YR I RE WA TE 1%
EVKP N RERT, WEHECT SR EE ARG Ry BERE U BOCR. HA 66 MEAAHIZS
M, A 121 ASFEA A h 28 70 M3 158 B 2 €5 4 RTE Fh G b X BRI 1 B8 4 PO RBUCHE A5OR (R e i
FEG o XA RE SR R Dy P X AR S IR S MR, [FIBS 20t R R BRI X 5 . IEAER, TEE
FVGHRIT R R A S5 A S BOR 1 IR 2 T, iz @il H e sE #e, v X SR H e E
o I JT R A [ R 4 (0 MR EUE VE 52 (2RSS, 2020) [29]. PRIk, S0 4 bk i 5ot v oG s 4 (i R A1)
B ANBR IR R BOR O B

7 10 g5 BRI HLX “ G S-SR O QHT — P L SR AT R — TR A
P22 (-0.3932, —0.0727); “ZRaG -k AR BIHT A B/ #8452 35 (-0.9015, —0.3415);
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“OR G — P R BT R B HE 1R A B4 1235 (-0.8080, —0.2044), HPEIRHLIX “ LRt 4
A —BRHE” BN R . BRI R 1.

Table 7. Regression analysis of the whole sample and the eastern region

7. EHEARERBUXEYVISH
@) @ ®) 4) ()
C0o2 Gl IS Cc02 CO2
GF -0.182 2.062** —-0.033 -0.233 1.029***
(0.346) (1.007) (0.236) (0.357) (0.270)
GF2 0.102 -1.910* —-0.004 0.153 —-1.260***
(0.340) (0.989) (0.231) (0.350) (0.345)
GDP —-0.146 —1.373*** —-0.260*** —-0.080 —0.415***
(0.135) (0.391) (0.096) (0.151) (0.077)
URB 2.542%** 4.871%** 0.841*** 2.317*** 1.467***
(0.301) (0.876) (0.234) (0.380) (0.344)
ERS 0.188 0.213 -0.157 0.200 0.757***
(0.194) (0.564) (0.129) (0.197) (0.139)
Gl 0.040 0.022 —0.054**
(0.025) (0.038) (0.023)
IS 0.115 0.253***
(0.165) (0.093)
_cons 10.212*** 16.467*** 5.844*** 9.107*** 12.342%**
(1.415) (4.117) (1.027) (1.827) (0.936)
N 110.000 110.000 110.000 110.000 330.000
r2 0.739 0.961 0.899 0.742 0.609
r2_a 0.665 0.950 0.869 0.661 0.546
id Yes Yes Yes Yes Yes
time Yes Yes Yes Yes Yes

e *

Table 8. Bootstrap test of chain mediation effect

%= 8. WP B

ootstrap 138

w5y HIZETRAE 10%. 5%, 196K T F %, 455 ki,

95% % Z & 1E B 15 [X I8

AR BIVESl RO RN
PRtk iR 2 FER(LLCI) FR(ULCH)

GF—C ¥4 -1.0114 0.4030 -1.8104 -0.2123

GF—C HHERR 0.5932 0.3528 -0.1066 1.2930

GF—GI—C EIEE 2 -1.2349 0.3791 -1.8335 -0.6081

GF—IS—C [BIE 4 -1.3717 0.3559 —2.1459 -0.7268
GF—>GI-IS—C V] 285 8 1.0020 0.2830 0.5091 1.6240

DOI: 10.12677/ass.2023.1210836 6111 ARy e IR


https://doi.org/10.12677/ass.2023.1210836

+t

2
2

Table 9. Regression analysis between the whole sample and the central and western regions

9. eHASHAEBHBXEASH

1 &) 3 4) ®)
Co2 Gl IS Co2 Cco2
GF 1.607*** 4.386%** 0.313 1.192** 1.029%**
(0.487) (1.230) (0.240) (0.495) (0.270)
GF2 —2.261%** —4.267** -0.345 —1.840%** —1.260%**
(0.694) (1.754) (0.335) (0.690) (0.345)
GDP 0.080 ~0.832** —0.471%** 0.334** —0.415%**
(0.135) (0.340) (0.065) (0.154) (0.077)
URB —4.048%** -2.674 0.632 —4.145%** 1.467***
(1.062) (2.686) (0.506) (1.042) (0.344)
ERS 1.239%** 0.746 0.334x** 1.049%** 0.757***
(0.182) (0.461) (0.087) (0.187) (0.139)
Gl 0.001 0.064** —0.054**
(0.015) (0.031) (0.023)
IS 0.425** 0.253***
(0.165) (0.093)
_cons 10.001*** 11.953%** 8.006%*** 5.828%** 12.342%**
(1.585) (4.006) (0.773) (2.064) (0.936)
N 187.000 187.000 187.000 187.000 330.000
r2 0.712 0.933 0.852 0.731 0.609
r2_a 0.655 0.920 0.822 0.674 0.546
id Yes Yes Yes Yes Yes
time Yes Yes Yes Yes Yes
T *. PRI RIRORAE 10%. 5% 1%MIKT TR, 155 N obRER.
Table 10. Bootstrap test of chain mediation effect
5% 10. $#ENF N 3AY Bootstrap #48
95%ix 7 18 1E B AS X 1)
AR eS| RORE RN - -
PRt iR 2 FER(LLCI) LFR(ULCI)
GF—C SR I 2.3668 0.3513 1.6737 3.0600
GF—C BN 3.1312 0.3280 2.4839 3.7785
GF—GI—C EIEE 2 -0.2268 0.1188 -0.4960 -0.0304
GF—IS—C (EIEE23 9N -0.3341 0.1589 -0.6807 -0.0580
GF—GI—IS—C k22 A -0.2035 0.0812 -0.3932 -0.0727

5.5. IREMHKRIE

AL BTN —ANT7 10 0] 4 €0 G i A R R S HEAT AR AR B . AR MR IR 45 SR LR R 11
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EHAELURETRORE

A SCR A R RE A TP RSt 5 W AR SRR RO T . RIS IR, A f
PG SRR R 6 SRS, (5iH4 RN 11 B@)FIFTR, OF 15 GF2 REUSTE S%M0AT i
%, GO GRRTBHE R K I 9 U % R S A4 R

Table 11. Robustness test
< 11 Rl

@) @ @) (4)
CcOo2 Gl IS CcO2
GF 0.807* 1.671 —0.534* 1.091**
(0.464) (1.146) (0.281) (0.455)
GF2 -0.735 -1.514 0.431 —-0.976**
(0.488) (1.205) (0.295) (0.477)
GDP —0.371*** —0.931*** -0.089* —0.414%**
(0.077) (0.191) (0.049) (0.079)
URB 1.739%** —2.151** 1.404%** 1.160***
(0.341) (0.841) (0.208) (0.360)
ERS 0.667*** 0.544 -0.174** 0.759***
(0.144) (0.355) (0.087) (0.141)
Gl —0.040*** —0.063***
(0.014) (0.024)
IS 0.298***
(0.096)
_cons 12.496*** 14.322*** 4 455%** 12.236***
(0.811) (2.002) (0.531) (0.955)
N 330.000 330.000 330.000 330.000
r2 0.572 0.921 0.797 0.601
r2_a 0.506 0.909 0.765 0.536
id Yes Yes Yes Yes
time Yes Yes Yes Yes

T *, PRI RIRORAE 10%. 5% 1%KIKF T2, 55 N bR,

5.6. &5

FE AR AR (] T 0 X[ ) e 5 2R s % L e RORT B HETRO R oM B 25 8 U ARG AR, HRE
K RRZHAEMER LN NKWIRE HE TS OeRPREN .. 8L (URB) M GEIR S 14 (ERS)
SATEIEM KRR R, XA R R KGR, S0 7 X REUR AT e . FRIE REIRAS A LURER v 3 10
o e I 8] A TEVE O3, o REIR 1A T B8 MRt 2 S BUBR TR I I 0 » 22 56 7K 1 (GDP) S R HETS 2 T R K &R
XAT e A RO B R 22 G AR, ORI B 20 F A R AR IS, i SR AR P M AR TR U e
B 1) AZR B BOR BT N 5 3 A M 5 B BT R B B, AT A0 B HE A 3 - AR AR Bt [X e €
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SRS B HE T S R A T R AR TG . W] RE S R S R o B3 22 T R I A AR A 22 TR UASE
PR SR AT RN X B HE I A A B AR I E AN B, SR R FT e R 2 B R K P B RE SR FE LK,
{EE PRI B — e /KT I 2 i 35 AT 5 2 A R ) 7 A BRAR BE YRV AR T R 0 B R R . rh VG AR X AR
FRHL DX dy T R A B AR SRR R, DR RIANE, U O e RO BR HE TS 5 BR A AN

SRR R AT SR AR AR, R R ARG, T CUEdt s bR GURTE L, B
Pl DR . B 2t € S RO 2 (L ROR B3R R 2 O B2 MR U TSGR, AT RE SR PRy St e R R JRe I
TR, Al R, 06 s RS . @i Bootstrap AR EAGIN A R BRI R AREA, RHH
DB P AL IX “ 2R 0 B il — 2R O BOR BT > IR HEC” P B AR R 3

Rt e R L (g R 7 Ml S5 4 S U T AN B HERC B 0 - T3 Bootstrap AR AR 46 45 R R T8
WREREA, ZREHDOEZhIEEHX “ St Gl — bS5 s AT R B Bh o B 25 .

S0 R IE R (T BEER O BOR BRI BED , ST P b S5 R S A T2, 33— D (s BRI 9
i3t Bootstrap H1 /M A EAG I L R RN TR R EREA, REHIE R TG IIX Skt Rt Sk R A
Wb S ST R BRHFC B AR R 2

6. BIRSEIN

W EARBRA DT R RAE R, K “ WK HARE LR SRR R R FE BTS2 . ASCHE LRI, fE—
SEFAFT, BBIERENSHEA VAT SR BOR QU X9 “XaR” Bl Pl gk St T it 1
fRIE. ELREOEARQEIAGT, " HARAUARREIZT AR, H 2GS 25K i,
IR E 2T R R o DU BL, BORBEP AT SRR BRIEHE A B R 3R sl “ a7 B AR A5 H se 3L,
ACEN R CARBRBAR I A EARABACFIAT,  [FI IE R T REVEAM IR . IR REIREE -

FREA X 2 TE R ACT A R BIBR ], A X Z2 S SCBL “X0 7 Hbm o T3 AR AT o 7
XEARACE 54 AR Z R EOK, R UEFENE , 2R 5 X HE T e B b 2848 [v o 1 82 2 (B A i A 448
FEyt, 2014) [30], BRURSSHORICESINPER IR . B AR T et ke, FAFT
P AR BRI DX P ML S5 A e T e, DRI R A SR MRS A (RIS i T 4% XA [ B AR AR
JEtGIL, Brx e & S CBORBUFT BB, IR SBR[ B BRI RE T, (R BOR U RN R
Tt N PR R R B EOR ORI s[RI 10 NE 1% 7% R AR AL IX 7 ML 5 M e R T R S B, PR skt
R, INERZR B DX P S5 SR A TH 2, e &3 31 4 [ B HE AT H A

EETH
5155 [ 4R 225 4 “Black-Scholes JTRUE B[ i 5] 43 W 517 5 43 1T (12271142).
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