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Abstract

Using panel data from 30 provincial-level administrative divisions in China from 2011 to 2023 as
the research sample, this study explores the impact of the digital economy on regional carbon
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emission reduction and its underlying mechanisms. The findings reveal that the digital economy
significantly promotes carbon emission reduction, with this effect being particularly pronounced in
the western regions. Mechanism analysis indicates that the digital economy promotes the upgrad-
ing of the industrial structure, thereby enhancing the carbon emission reduction effect. The re-
search conclusions not only provide empirical evidence at the provincial level for the digital econ-
omy to empower the green and low-carbon transformation but also offer decision-making refer-
ences for regions to implement differentiated digital emission reduction policies, optimize the in-
dustrial structure, and promote regional coordinated emission reduction.
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Table 1. Digital economy indicator system
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Table 2. Variable definition table
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Table 3. Descriptive statistics

3. fEd Mgt

Gl A TEME i foMA SRDA¢ O]
ce 390 19.45 0.738 17.69 19.38 20.85
dig 390 0.136 0.112 0.0180 0.103 0.584

indstr 390 2.407 0.123 2.164 2.395 2.834

income 390 9.336 0.462 8.660 9.212 10.76

urban 390 0.606 0.120 0.370 0.590 0.890

trans 390 11.70 0.850 9.466 11.97 12.73
ps 390 474.4 705.4 7.975 292.9 3913

open 390 0.269 0.273 0.0130 0.147 1.294
er 390 0.0030 0.0030 0 0.0020 0.0190
ec 390 0.0330 0.0230 0.0050 0.0270 0.0940
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Table 4. Analysis of baseline regression results

F 4. FERVALRSH

1) 2 (3)

VARIABLES CE CE CE
i —0.4632™" —-1.6369™" —0.4439™"

19
(=5.2047) (—9.6618) (—4.4841)
0.2093™* —-0.0605
income

(3.1570) (—1.6093)
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1.3317 1.0011*
urban
(6.7281) (4.6002)
0.4582™" 0.0622™"
trans
(20.5401) (2.7100)
0.0001™" 0.0003
ps
(3.8473) (1.3680)
-1.3231™" —0.2664™"
open
(—13.6615) (—4.5686)
-3.0293 —4.2046™
er
(—0.7000) (—2.9997)
20.9517™ 11.1343™
ec
(22.5290) (11.4042)
1.9501™ 11.1866™" 18.2985™"
Constant
(15.6163) (16.9169) (51.8803)
Id FE Yes NO Yes
Year FE Yes NO Yes
Observations 390 390 390
AdR-squared 0.0473 0.8576 0.8608

7E: t-statistics in parentheses. ““p <0.01, “p<0.05, "p<0.1, FEF.

4.2.2. SMHLE) 53R

e 5 A AL R AT A S Q)FERERIT XS, QGRS TR B T4 5 R AR e
SR RIRLEI I, BI B2 RTE 1%/KF B B35 R ggma r= b 854, UFSk T FEE Sl S B R 1 R SR RE
IR A PR B A =R S, NIRRT 20 O P G A R AR I B RS 28 (3) F1 v AE i 1]
VAR EEA E P R AR RS, AT S S ISTE 1% G K SR U G,
TP A I ARAL B % B AR HE O, B G 50 R AR 33 AR A28 5 7 Ml 25 46 T il T R HE Bk ek HE RK
N, PAEBARIGAE T PSSR R AR AL, R R H2 5 3I564E. h4h, Bootstrap A A RN RCR
R0 &5 SR Y [ R T R o 2 P A X I AN L 0, RIS h R % .

Table 5. Mediation effect of industrial structure

= 5. PR T AN

1) 2 (3)
VARIABLES CE IndStr CE
i —0.4439™ 0.2010™" -0.3181™"
19
(—4.4841) (4.5820) (—3.2547)
—0.6260™"
IndStr
(—5.4880)
—0.0605 —0.0298 —0.0791™
income
(—1.6093) (-1.5990) (—2.1838)
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1.0011™ —0.2243™ 0.8607™"
urban
(4.6002) (—1.9745) (4.0902)
0.0622"" —0.0262" 0.0458™
trans
(2.7100) (—1.9978) (2.0609)
0.0003 0.0002"" 0.0005™
ps
(1.3680) (2.4120) (2.0303)
—0.2664™" 0.2298™" —0.1225™
open
(—4.5686) (7.7834) (—1.9825)
—4.2046™ 3.1981™" —2.2026
er
(—2.9997) (4.4065) (—1.5802)
11.1343™ —1.8888™" 9.9519™"
ec
(11.4042) (—4.2018) (10.3506)
18.2985™" 2.9831™" 20.1660™"
Constant
(51.8803) (17.6687) (42.0145)
Id FE Yes Yes Yes
Year FE Yes Yes Yes
Observations 390 390 390
AdR-squared 0.8608 0.8675 0.857
43. BB

BT AR ZATBIX AR XA BIRE PR T AR R 2 R, BF AT BR
SN A g LD AL . MIRA B X —HEI 2R, A0K 30 M8 SATEIX AR 70 AR HR L
PTG FS =K DS REAS, 3 I 807 22 BF BRI OB, (8l VA 25 R 6 T

Table 6. Analysis of heterogeneity
6. RS

(1) R (2) B (3) 7EH
VARIABLES CE CE CE
i —0.0469 -0.1843 —3.2305™
19
(-0.7321) (—0.6257) (—6.5670)
—0.1202"™ 0.0461 -0.0314
IndStr
(—3.8665) (1.1883) (—0.3395)
0.3661"" —0.9338™ 1.7120™
income
(2.351) (—2.1414) (2.4877)
0.0599™ 0.0368 —-0.0824
urban
(3.5774) (1.5233) (—1.6104)
0.0021 0.0040™" 0.0072™
trans
(0.309) (3.3621) (5.056)
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—0.1066™ -0.1671 —0.3961™
ps
(—2.5459) (-1.2761) (-2.1877)
4.5726™" -1.6781 —5.6367™"
open
(2.7812) (—0.7421) (—2.7340)
2.8269™ 8.8350™" 19.3899™"
er
(3.6162) (6.6649) (10.1349)
19.5744™ 17.7488™ 18.2864™
Constant
(62.3947) (40.965) (21.6797)
Id FE Yes Yes Yes
Year FE Yes Yes Yes
Observations 143 104 143
AdR-squared 0.836 0.651 0.884

16 BN FIFIR)EE R TR, ZREFI X B4 0 (dig) M 1 A R B A 7, EAREE SR
s, R MIIZ PR X IR E 7 22 B BRI RN R e 2 S 8. AU(B) A5 R o, 7t X H v 22 B (1 m] )3
FH0N-3.2305, HAE 1%FI/K 1L 25 9 R M B HE OO RE U B 1 0 b DX 0 20 5 x g il e ) e i A2
MR .

HEM R R R B = — Rz, PRI —. 5 b LU, R G FERE
A AR A (A R, ey it A A PR L R T REIR AR SR AR A (R B U HR L B 2 B 2
TRRHEE R R, AR AN A DS =M R SR P A R HETSOGR LR, BT B R
AT ER ;. =RXALEH 2R, PUARH 7 8 AT BUX L %5 77 A SR B ™ e A R 2, 2L
TG EARM M R B 5y 7 A U R RO o

4.4. REEMKEE

N OREEHE R S50 AT SE M, ASCIE I B IR R B RO RS B S — AN BR R R A
SROTEATR MRS, 45 WE 7 R,

(1) BipkipgtE

27 4B NSt F1 F 55 168 (2025) AT 75 7 V2K 4k e e A B 5 36 o N SB1 B FIE IS (1) B AR X $(CEL), BB
AR F AR TR IS [11] . 2% 7 B(L) 45 REoR, B4 P (dig) R H R #008—-0.6537, HAE 1%[1/KF
R RS, KU R R AEBCR B AT S bR, B AT BRI RS I RS e AR

(2) 2R B R —

% 8 BB 7 22 50 R B (4 RN W] B AEAE I TRV J5 RS, IO R A B B oA BT A T e —
(dig_11)iEAT EH . 3£ 7 5)(2) 45 R B, 5 — AT A5 UIE 1% 07K b2 2 5 ) 32 B HFBGR
[F1H 2 400H-0.4113, #3E—P500E TR HL MRl SEtk, US04 B I BR IBHE RS BAG Rr 821

(3) HIBRFFIRFEA

mFdbs. B, K. ERVKEETEBGEIAL. ZUFBCE. RIRAE S5 538 4 247
XAFTE R & 2R, REXTEIALE R/~ RT3, 15 % 4R 55 (2023) s, AR UK BLAE T AR AN 5 H TRl
JA[12]. £ 7 FIQR) RN, BF& P (dig)MEIH R ECH-0.4766, HAE 19%M/KF EEE N, FKHEME
[ 2510 R 52 BIRFIRFEA (52, BAT BRI AR g
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Table 7. Robustness tests
F= 7. REMKRE

1) (2 3
Bl Bl e AR i e — PIBRFEA
CE1l CE CE
—0.6537" -0.4113™" —0.4766™"
dig/dig_I1
(—6.7949) (=3.7767) (-3.0183)
—0.1199™" —-0.0531 —-0.0707
IndStr
(—3.2825) (-1.4103) (-1.5791)
0.5122™ 1.0762™" 1.2759™"
income
(2.4222) (4.9356) (3.9267)
0.0232 0.0537™ 0.0541™"
urban
(1.0392) (2.1084) (1.9957)
—0.0004" 0.0002 0.0003
trans
(—1.6847) (0.6865) (0.6087)
—0.2374™ —0.3108™" —0.3962""
ps
(—4.1898) (-5.1374) (—5.1169)
-2.0871 —5.0292"" —4.2022"
open
(-1.5324) (-3.6617) (—2.6815)
8.9182™" 10.0110™" 11.4087™
er
(9.4006) (9.1378) (10.9617)
Constant 117207 18.3516™" 18.4726™
dig (34.4457) (50.1798) (46.9982)
Id FE Yes Yes Yes
Year FE Yes Yes Yes
Observations 390 360 338
AdR-squared 0.744 0.758 0.777

5. GRSEN

SRR 2011~2023 FEFRAER & L PUGRAN 30 N JATEX M AR A, SCIERRTT 180T 2 B
R P LR R XSRS . BRI, B B Bkl oA B fe AR, Bz e sy
PN R TR SE . BE— 2B TR I, BT BRI HE RN AE PE AR L X IR, AR 2R B AT R
i DX R R I GE v 2 A

MR EIRBE LR, PR DU BRI 55—, BRSO R S S IR R IR & -
AR ATREEE. TSR AR, B A R, REmaeIRME AR FAREAL™ HiK
HERSCo 55—, BURF NS Z2 A RS HEAL ) DX T IR SR o B0 78 st DX K 22 T 10 . 5 DR M
JSEINR B 7 B B PR BEN » SRR H A A BT BORHE B A% Ge 7 e 1A 2 0 T 50 o o T AR AR AN rh AL X
25| 8 B AR S AR . Tl w807 S E, RGBT BORAEARIR R 55« B R BE IR 55 4k
MIGUET N I[18]. 5=, Do 25 TH AT e P RS RN o BUR FE I M BLBaD . 2R 015 58 5%
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BB 2025 4EE gk E A A I 280 H (202510380038); A il A SCHERITH “ 4Bk

AR T 0B H AR 9K 2] 22 B0 i3 b s 5 R R AR LRI 987 (2023AH052079); S 2%
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