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Abstract

This paper, based on the Peking University Digital Inclusive Finance Index, selects panel data from 30
Chinese provinces from 2011 to 2022. Using fixed effects models and mediation effect models, it
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empirically examines the impact effects and mechanisms of digital finance and its three sub-dimen-
sions on regional carbon emission intensity. The study finds: (1) Digital finance has a significant in-
hibitory effect on regional carbon emission intensity, with the three sub-dimensions of digital finance
having varying degrees of impact on carbon emission reduction. (2) Digital finance reduces carbon
emission intensity by enhancing regional green innovation levels. (3) Heterogeneity analysis indi-
cates that digital finance has a stronger emission reduction effect in central regions and resource-rich
provinces, while its effect weakens in eastern regions and is not significant in western and non-re-
source-rich areas. To address this, it is recommended to enhance digital finance service levels, expand
its carbon reduction role, support green innovation, promote green financial products, and develop
regional digital finance policies to optimize emission reduction effects.
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N EITESESE T Je s [ 55 B Ok Tk it o AR DSB8, AR SCRFaR O fiRBR R e, 2024 4R 3 F 27
H, FEANRRITERTE i RS R OO IR SR W 48 H ZI R e o 2r (IR K
JEMISCRF I, et et Gl s QR PhIRIFERERRRR . BT, ¥4k, M. Horb, i a7
ARRRRAESHERY TR SINT, R ARKN G R[], ELRMCERT, Hramft
N R G SR A BN S A eI, AR, Bl H AR S AR R
N TR RE XBEE. miHE KBRS E#ER, RIEET &, FE. ArEFEERN A hidE 54
MBCE, AREMOH ERRIREET NG, BArb s T sethdlk, SRR LA W AT 4 6 8%
APEAL T2, A SRRSO RE, SRR TR BORAT AT B A SRR AR AN N AT OISR, A AR
THaft iR 25 2 ORI RO BOR , NI S S S 2 B i B A e . b B N IRARAT it “+- D01 #ikl
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2. Xzt
2.1. BFEErSiRHEN

A2 23 4> OECD [H X Ha it Fo A B B e, BEVRVH FEMBRHE U IEAH R R R [3]. #r s
RERENE AT e E e BT A AT P S K [4], DRI K — PRt 7 i g s]. R e A E A8y
et BRHECRE B A R A (6], — 51, B s SR Ot se it i EHE T A EOR TR, Rehs
H Wb A S S T PP A A B R . BT B RIS R VTR AL, A RT PR
IR RE, SEHUBX BRI 7). Zailasz iz, BRAEGUREA, 4G R 15 S B AT REAIE
REERTI BRI AR RN AR, 27 SR e s AR HE SR B B 25 BRI [8]. 12 GMDH 5Ei%iR%|
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il B0 TSR W] DA B il A2 2 7 A B i R v sl D> RE R B, B3 AR SR I A3 75 3, AT PR
BRAFUKT o BB A A R IR R 82—, e 2 ML A 3 2 iR IR T e (s s, #er
Sz A PR 368 o % gt DR M J2% T P Rk B 40 SR FHE ST BE IR (4 A RO P R TR PR AR BRHE A5 2 [10] - B
DERW AT KA ROy SER,,  FIEIF DR 1 A0y R R 22 G A SR ERANE AL, A5 e
BRI R R R L B J BT B B AT L A AR P B U5 3 G SR AT T B BTG TR
R B2 “U” BRI HREAN SR, 2 REARREFNREZ —, AU Ee el
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FERRBEUK “ 90 E 7 Res S (e ik ek s LRI [15] . IR, A IR RS R ST &
R 2% LB R BT RN [16] . BUA AR 18 T B ROa R TH Al % (R BT (4 3 ZE R AR, WE T4 4L
AR R RES L 2 A R R L R A L SR L QB KT BRI [A7], Sl I A AL SR, AR
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SRl REIEL I LT R RSN AR I 5 e 07 3Rl X3k (o Q3T = AL AU M [19] -

2.3. FEFARLFSIRHE

ZREOBRBIFTE RO TEAR I SR SRS 22—, AU B T BB AEBOK T, B8 125+
BeR RRBHEA A o ST ML RFELBRHE P AE AT BRI, SR OBoR GRS b R B2
il “u” BERAR, LREOBORGUHT LRG0t REIRIE 2% 45 M FRAR BRI, S 2 i BRSPS 44 T 248 T
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AN BRGTOKT[21] o [ BREETBUUEE 7 B A5 2 AR 5 B 340 R 549 25 (10 1 1 1 45 2808 o A 2R
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X 58 P A RS o B0 < 32 e 2 €4 AR e WS R Si2 P 7 2R ) 0 e R i e R BRI TS 5 P PRI
ERN P R E A . — 7l AT & B AR O EAR BN # E A 53k
FBREASCRE, AN 7 QU BRI s 55— 5T, HOR RT3 75 R K VL O Lt i iX 2
Q5L P BT ROR B0 < R R JR Xt B HI TR0 P A 0 25 R VR Y L RE 8 i g it i A i 2 SR e
MRBRHEIR[27]; BRSSO TG ERMKE RT3, @6t 7 E 2R SIS md Hy L seA
WIHNIRGT 6, SEOERAFTE R ER M EER S, SHBMITRERMPERIE . HevERti
JEXS X B HE O L AR, AU B 2R BRGNS A, S B HL e it R 22 T AN eI
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3.3. HFEMMBRHMCRE R RIE S

ZREHE X 38 R R E A T K RN e X, HAT S S M E RIS, A BN sEE
e (R BT A R R R B FH PR o B0 Rl ) S o] R B 22 A TR AR A AL BE RGBS RE AR DT D
T BB HE SR T o A it X Ah T Tk A3 R R e, B0 SRl B ] 8 B 22 50y Tl AF 7= R RE IR
AR, DA EE R REAL T . PHEHLIX (R PF S M T RELL R YR T P2 o 3, RS F AT KR
ERTREAEAE S WG, BOR SCRE AR R T B BT, B R R T RS 2 T R IROT R AR
A,

H3a: £ 4 loed B B AR50 w350 R 7 3508 1 X (1) i T30t 6 A P AR E 22 5 o

WIRAE O EE DR B S8 RN TS, HAH R BT ZIEF SRR T, R
HEBCE EEAE HR AR BRI VH FE AN Tk A= =ik R A . AR TR 3 ) LR S5 s A ik g 3, B HR R 3 B
H Tk A = Fk i fh i Je it A2 . 3X T S5 IR AL O (R HE SO A3 5 sy HLUSE AR AR TR i, i AR SR A
B 5 &5 B AT R A %

H3b: #7307 4 ot 11 1 93 5 A0 0 = E B0 Y 4 1 1R B HF TECR FE S e ROR AN
4. WrEUEIT
4.1. TEIEHR
411 WRBTE

BRHEBCE P (Ch): LRSS CAW 2815 T )\ Mk A gelR ke, &5 S AndE T R4 IPCC
PO AR HE R B % AR HEBCR I T R GRE, WE 1. PR T 8 Fh AR
Zui il AR T (P EBEIRSTHER) [29] [30].

S DA S 3], A E A W R

8
CO, =) E, xSCC, xCEC, xg (1)
i1
Co,
i=—= 2
GDP @

Hrr, CO, NS MIBRHICE, EARRMARE t AL REIRITE &, SCC M CEC, Al t Kb
REVR A AR BT S R BB HE R B, 44112 320K CO, SR> TR 2 Lo AL ST RIHRSCR S5 A0S GDP
Z LA AR SRR HE R BE Ci, BI85 1 Bk T

Table 1. The conversion coefficient of standard coal and the carbon emission coefficient required for estimating carbon emis-
sions

= 1 EERHE B ERNIT B R BRI R

LY EEN JE AR R J5ith T HE St R PN
scc 0.7143 0.9714 1.4286 1.4714 1.4714 1.4571 1.4286 1.33
CEC 0.7559 0.9714 0.5857 0.5538 0.5714 0.5921 0.6185 0.4483

Ffi: SCC (kg brifEMi-kg™), CEC (kg-kg tAnifErE). i RV TIThn RECELLAN kg brdEE m2,
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By e Rl AT (DF) s A ST B A 5K o7 IR I < B 8 oo o1 ) (B R S Rt 1 400
iy B [ 48 S T 8 7 R R AR E , SR R T A 1 Ky e A JRE 18 03 E AT SRAIE, KE F4R/100.
I NTE ) BE(Bre). A FHIRIE (Dep). AL FEFE (Dig) =453 4E EEFR 5T -

4.1.3. AN EE
S BHT KT (Pat), %48 bn L4555 X H i ARG 0 4 6.8 B & ) (1pat) AN 4 €252 FH 387 AL 6 R (Umod)
SRS SRR R “Ems e GO, B RIBCRTEFR 2 B

4.14. IBHTE

ZHECHWIT, G TR (1) 25 KRR (Pgdp), H&E AN GDP fifg. (2) rilk4
T (1s), FZE ==k GDP LLERMAE. (3) AITHUSE(LNps), 13 %4 ER N LSO H i & .
(4) XFHMTIFRRE (Fdi), KA DS GDP thE g, (5) NS AKT(He), HmSES e EAE
b BN BRI . (6) BURSZFH(GOV), KA 7 I H 5 GDP thERIR. (7) &k FE/KF(Fi),
FKHAER SRV S5 GDP IR R . (8) WAEL/AKE(UI), IAE A 1 %5 4 R BN s
For. (9) H¥EL(Fe), G EEGRERR. BAENERNE 2 Prs.

Table 2. Definition of variables

AR AR B AR BETS T
e R A B B HE T 58 P Ci CO2 &5 GDP tLH
R AL By ehib kKT Df AERH T b A
2 LRt WA Ipat PR AR A 0 2 €0 5 W ) B Ox 4
SRS Y Umod P T RIS A 110 2 124 5T FH 7 28~ AR 5 x 4
2 Gr R IEKT Pgdp #H N GDP
PSR Is =77kt GDP LhE
UN=F LNps COEINEE-GIOOEt
XTI Fdi REH HE S GDP
P AL B NITE AR Hc o A A A AR R RN D L
BN SR Gov o7 B H 7 GDP HLE
SRR KT Fi FER SR GRS AT GDP HIELH
ALK ul 7 SEUNEE LS GNEPLE
LA Fc LR R
42. BB E
O UE R 7 S RO M X B BN, DA Rl R OV R AR &, BRHEGR B O R AR B
Fey S B [ AR
Ci, = a + o, Df, + a,Control,, + province, + year, + ¢, (3

L, VNED, CNFEG, Ci, ABRHEIGESE, Df, AEFE&RTEE, Control, JyB [/ 144 (378 5)) (142
HilA 5,  province, NG B E RN, year, NEM [ E BN, o NEEETR, &, NBEHLILE)IT.
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B 7 BN, SINGREERGIH AR R, BT Rhoct B HE RO B TR R R R
Pat, = g, + B,Df, + B,Control, + province, + year, +¢, 4

Ci, =y, +7,Df, + y,Pat, + y,Control, + province, + year, + &, (5)

At Pat, WK G AR, (0545 6 R IR (Ipat) I 32 B L FI(Umod), 4, « 7, Wik
BT B Bos 7s 7oe 7o BIOEHE AR, HABRAL,

4.3. HHENRIR

ARICIEIN 2011~2022 FHE 30 METHIGX R AR ERX . TR ITEIX, §EHIX)
TR Ve A T G, BRHE A SR R RE VR B BRI T (P ES L) A1 (R EEERSFELD , db
R BB R O ) (et EERFEED , St EREIERE CNRDS $iiE
E, fEHAEREERSG R, $8 HYHE% UL EZE % CSMAR.

5. R 51418
5.1. BRI

DUBSHETR R B A R B, B b R /K T M As MO &, WA Q)47 IR, 45 SR
3 AR

M 3 FI()AFQR)TUAEH, LA T MR R, B4 m(DN) T BRAGL E (CiH 28 H B2
TR R ZR, EAIAT 62 & AN SR BACE(FANREB T, 72 1% K 22, AR
FiEHAEE, BEMAKTN 5%, WiF THRE HL, RIS SR R B SRHEBORE A B35 030 S .
FEMMNE R K JG B2 YR FTBAR, $05 SRt B HE G FE AR ] G858 20 8 S il & R 7K Tl pe s,
ST SR A B 5.

Table 3. Baseline regression results of digital finance on carbon emission intensity
= 3. WF SR IRHEERGRE EE ISR

A ) (©))
Ci Ci Ci
Df -0.413™ —0.249™ -0.177"
(0.015) (0.080) (0.084)
pgdp —0.576" —0.791™
(0.325) (0.332)
ind 0.050™" 0.055™"
(0.007) (0.007)
Inps 1.227™ 1.070™"
(0.400) (0.401)
open —0.255 -0.319
(0.243) (0.242)
hc 20.724™ 27.745™
(9.320) (9.602)
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gs

ul

fc

fdl

_cons

N

r2

r2_a

~2.013™*
(0.683)

~5.992""
(1.142)

~0.025™
(0.013)
3.438" 1.363
(0.040) (4.848)

360 360

0.698 0.802
0.670 0.779

~1.686™
(0.687)
~5.955"*
(1.131)
~0.030"
(0.013)
-0.178"
(0.067)
5.108
(5.004)
360
0.807
0.783

TE: AESNOARER, TV T T RIERORAE 1%, 5%, 10%/K T E& 3, TR

CABRHETBOR BN R A i, T R = A

BeAR R, WRERB)HEAT R, S5 RAE 4 FrR.

FEMMNFT A R AR B2 5, G5 R G780 e Rl 2% 20 7 4 PO B HIR TS o B2 A 4ot 11 P 7 2 25 PR 52
Wi o v, By (RO BT B HE OO BE (O ) ROR S 2 v T ) FE RV PR, KT 1% TTRE
& OB AR B H 0 [ S S it BRI AL TR, X RORBE A R M A B A HE iR . B34t
$R i TR AR A BRSSP, AT Aol 8 SRS R SR P OR P I, AT B 2 D B

Table 4. Regression results of digital finance sub-dimensions on carbon emission intensity

A BT R TR HGR E R e 35S

B T R EEMBCTRRRE, 7 AN

(1) (2 ©))
Ci Ci Ci
bre —0.219™
(0.100)
dep -0.129™
(0.052)
dig -0.112"
(0.025)
pgdp -0.741™ —1.845™ -0.974™
(0.342) (0.276) (0.209)
ind 0.054™* 0.044™ 0.054™
(0.007) (0.007) (0.006)
Inps 1.061" 0.783" 1.005™*
(0.400) (0.399) (0.387)
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gk

open ~0.367 -0.179 ~0.369
(0.247) (0.234) (0.232)

he 31.469™" 31.274™ 19.070"
(9.509) (9.484) (9.647)

gs ~1.554" ~2.261" ~1.745"
(0.703) (0.665) (0.651)

fl -0.192" -0.270" -0.174"
(0.065) (0.066) (0.063)

ul -5.362"" ~5.008"* ~5.689""
(1.154) (1.181) (1.106)

fc -0.031" ~0.032" ~0.039"*
(0.013) (0.013) (0.013)

_cons 4.339 18575 7.909™
(5.154) (4.453) (3.722)

N 360 360 360

r2 0.807 0.808 0.815
r2_a 0.783 0.784 0.793

5.2. RAMNEYVAZER S

B VI 7 e v 1 D B e NS 7 N o A 1/ 7 GRS L (o s S |87 R D €= Sl S
(Ipat)Fgg s T B LR (Umod) A R/ R AT [RIE, IL3E 5 B Fil(1)/2 58 T8 (3) i Rk [ ) 45
S H1(2), R)EET A4 EIASER, Sk BB RIFISE R R LR W25 0 1%, REET &R
BEEE T X SR ARG . 51(4), G)RFETEAEG)MEIHER, BoR T HFEE MM A AR H X
BeHE I R RS, WA, R IEC S RE I HE S S BRI QIETRD TRRHERCREE, AERER
AR E5r AN SRR B L R RIS T R LR Ja 07 4 Rbond B HE SO #2807 B 25 AN IR, 43
SIFE 5%A1 10%7KF T 2% .

Table 5. Regression results of digital finance on green technological innovation

=5 BFERMMRERARLUMHMEIFLER

) ) ®) 4) ®)
Ci Ipat Umod Ci Ci
Df -0.177" 0.210™ 0.217" -0.170" —0.147"
(0.084) (0.072) (0.076) (0.085) (0.084)
Ipat —0.035
(0.065)
Umod -0.139™
(0.062)
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gk
pgdp -0.791" 1.206™" 1.110™" -0.748" ~0.636"
(0.332) (0.284) (0.299) (0.341) (0.337)
ind 0.055"" ~0.008 -0.014" 0.054™* 0.053"™*
(0.007) (0.006) (0.006) (0.007) (0.007)
Inps 1.070™* 0.624" 1.163"" 1.092 1232
(0.401) (0.343) (0.361) (0.403) (0.405)
open -0.319 -0.252 ~0.696™ -0.328 -0.416"
(0.242) (0.207) (0.218) (0.243) (0.244)
he 27.745" ~37.924" 10.856 26.414™" 29.259™"
(9.602) (8.226) (8.650) (9.927) (9.564)
gs ~1.686" 1.440" 4373 ~1.636" -1.076
(0.687) (0.589) (0.619) (0.694) (0.734)
fl -0.178" 0.023 ~0.200" -0.177" ~0.206™
(0.067) (0.057) (0.060) (0.067) (0.068)
ul ~5.955" 4.268™" 5.908"" -5.805"" 5,131
(1.131) (0.969) (1.019) (1.166) (1.182)
fc ~0.030" -0.021* -0.037"* -0.031" ~0.036""
(0.013) (0.011) (0.011) (0.013) (0.013)
_cons 5.108 ~12.260" ~16.099"* 4678 2.862
(5.004) (4.287) (4.508) (5.073) (5.070)
N 360 360 360 360 360
r2 0.807 0.909 0.928 0.807 0.810
r2_a 0.783 0.898 0.919 0.783 0.786
53. RERMS T

5.3.1. HEBEXNRKRMESHT

T 3R E AR X R SRR AEAEZE 5, A0 30 M T X A=A TR REHX A1 4.
FEHLIX (8 M) PEESHLDC (L1 AN), 20 SR 0 Kl G e A T3] 10 b X s S5t P88 11 22 S e, T T 4 R AL
% 6 FivR.

F()ZEE)FI o HIAREARER w5 7 5 Hh X K7 e R R BRHE TS 52 i 8, AT 255 R 10 i
GIHT, R DX R AR T AR, L X ) R EE 1%KF R B E AR, R A R i X
P RURHE T RRIRHE BN, 8 2R 30 1 DX A A S5 35 AR o 0 0 R X B HR TR 4 ) R A e s 1 X
B, HTRMBIX G RET B, CEAKEKFREFER AR RN, K4 mnt
B URAHE ()BT A D R A e/ o PHERHL X HA 3L 1 B K, AT B I D A1 4 P b X A0 TR IR A, B ik
il 48 e S VST S PR P AL, TR B 7 e i E XN (X TE i Rt R S IR R R, & A REAFAE — S
LIPS

DOI: 10.12677/ecl.2024.1341532 3355 TR 4TS


https://doi.org/10.12677/ecl.2024.1341532

kAR

Table 6. Geographic heterogeneity analysis of the impact of digital finance on carbon
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Table 7. Resource endowment heterogeneity analysis of the impact of digital finance on carbon emissions
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Table 9. Robustness regression results
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