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Abstract: In response to the question of how the digital economy can promote carbon emission re-
duction, based on the panel data from 30 provinces in China (excluding Tibet) . this study empiri-
cally studies the impact of the digital economy on carbon emission intensity and its internal mech-
anism by introducing two key intermediary variables: technological innovation and high-quality
development of the industrial chain. The results show that the impact of digital economy on car-
bon emission intensity shows an inverted “U” shaped trend of first increasing and then decrea-
sing. The transmission mechanism shows that the digital economy can reduce carbon emission in-
tensity through technological innovation and high-quality development of the industrial chains,
and that at the same time it can reflect an obvious chain intermediary effect. Heterogeneity analy-
sis shows that the development of high-tech investment in provincial digital economy can signifi-

cantly reduce carbon emission intensity, while the effect of low-tech investment in provinces is of
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no significance. The research conclusions of this paper expand multiple paths for carbon reduction

in the digital economy and enrich the relevant research on carbon emission reduction.

Key words: digital economy; carbon emission intensity; high quality of industrial chain; chain in-

termediary effect

AR AR Bt 1 A 2 HE RO BT M BR 3R R -
T MG AR BB S 20 5 T R 4L & R v T e ) B B 1) A5
Z R ARG B HE JE P AR 2 ik 9 HE R
SRR, G B R A BT S TR E S — o
RZFRE, GEIRET G . C a2 &K
RS 3, 2022 AR E BT 2 9% di GDP L H 3k 3
A1 5% e Ah BT 2 P AR IR B IA S h b i i
B, R B RS HER R TR R R R . S
M s P57 20 0% R SR S Atk i3 it 1 15 S B 4715 8
WA o B0 ) SRR IR TR ORI, 0 A5 3 Rl RN Y
. IR SCHR XS B0 1 e ™ A 2 BT B i I i
— HAFAE . PRI AR SO R 3805 20 0% R0k i 1
AN

RGBT 2 B (0 R R A5 2 1A 2 AR B 1 F
T Z — . B HE NI 5 S0E i R 4E 1 5
UE T B0 28 B X e HE T 00 52 e L L I 5T 45 R 3R
B 25 KT 0 42 T 5 Rk el HE AR S OE ) A DG OG
o BV 26 B /KO 8 WUl HE 800, i B s
BB R BT 4 T R ik HE TR 52 e Sy S 4 i S
MR E U B S RS BN RISC RS L B
3 W 5% 3R A T Al D HE 1) % A B AR LRI SR A R R
BB 26 U RT LA o B B R L BB TR 25 4 A
B A R TR B AR BT N AR R
RS PR AR B AR AR HE R . B AR AT 7 B
JoT B R R I e T B 48 T 2 Wikl kI ik R
(R AILBE v, B 2R % R A 25 ) Ml A o A R R 7
JE A AP ARARHT 5 7 b B T kR BE
AU 7

WA G T B 22 T 6 7 Ml 4 52w ) T 5 2 A
1 AT E R R R R S
FEr= b A B 5 BT 2 B A B A AT A i
PR A2 AR 0 P B BB 5 B 20 il B
RIS AR 28 5 Rl 1A M i G B R R 1R 5 it
UNRE T AR P L B AR K BT B e v it
a7 Ml 5% i 38 A0 P LR Ak M B G B BR T AR R
SEHL P B A AR e L L I B T R
22 WP BE B P L7l B A ET L 7 Mk BE B TR L Rl
HE ] RS A JRe S Y AR AR 2R G AR AR AR R L Xl B
BARARSEAT I B H A — R SO 7l
o AT T

PIIA SCHR, FEAAEM AR —RFH

TR 22 DB — 4 B2 R B0 28 B 00 77 Ml 3 e 1 52
e AEL 7 B R SRR 0 Kl B R R 2 K 2
At TR IE] K AN B — e B AT AR 5T L AR
AR B2 B 7 Ml % K JR ) 4 s T ol i o O A R
5ok A B 1 D R R R SR S I 7 o B AR AR
) e KAk s IR B SOk 32 R IE BT 4 TR a4
ARANHT 77 M 285 TG AR B HE 500 7 B e
i K RAE Ry R AR AT RS AN A ORHER
BT AN M B v B i i AR BT 28 B R HE T2 18]
Ay % =X A 2RO F 5 A B D

R, R Sk B FR | 2012—2021 4F 30 N4 10
) TET A R TR R 9% 007 4 0 X i HE iR B Y 52
Wi ALV FHAIL . AR SCHY 321 PR sk AE T2 D 7 7 Mk B
BRAR AR 0 E 45 b ) FE Al L 35 T 0 R P, A
BT ORI R € T RN 3 5 A A AL ol
1 T R AR AR AR R I A S M B s T A R R
KV Fw T B v B A R R A SRR s 2) R 5T
B 28 T Bl HE s B B AR S LR 5 BOR AR
Al i e B A Je XU A AR i DA B2 T 59 IE
B 2 B RIS HE TR B 22 8] AT B A7 A 1) 4 =X A Ak
INE o kg A 4 i D HE B AR TR SR B

1 BiESHEHRRIE

1.1 HFEFS5umANEE

7 2GR — o 2 TR b R 2 5%
RIETEN TR T1 . BB 257 R SRl i 2
BB 1 MR PR AR . 1 Ak AR R
T R A) 0 T S A R B A TR A
[IRGRGE: LS IVRUAIRT P TR i N = G a2 12
B0, Fews 235 o g A O BE ARG T, H B
BE AR BB MR 55 b AL 3 A FH A 7 s
26 3 ol 25 DR AR B BTl S T LR ) r ) o AR
T i 2 57l S Ji a8 vh P B OB B A A
e g A A B X R T B SR B X AR BT
RE W 2% A48 n A0 — S AL B HE O 9 B0

Bt 0 7 b A 5 7 L B A R Y B L AR
FHEAR M Ky v [ 28 T k0 A Bl e B R v R 82
JESEAL T 5 I HE Bl A7, I I e HE T 58 2 114 1E SRR
PEFFAEBOR B . 27 257 1 R IR IR T15
SR SR B 5 B 5 R B B A PR ANE B RE T
RERE 5 Talk A 5L ARl S5 ATl R B 3 R



T g , 45 < BT 2T AMAT SR TR ——— 3 TR Rl i o B R R B A R0 A IR 453

FHARGZ T A S T LA R L 4 A
7 I AR e B ERE L S PR A R B4 RIORFE L DA T D2
07 AR HE I, Tk BE A oMb 1] PR 58 A A7 N 4 40 Ak 5
R, R BCFE U T BB X e S
ARG AR P &, X 28l 7E [ R & 5% L
e TR A 46 T AR RE RO 7 R 2
Hh Ry B T R T A AR 7 A R O T RE TR
FRHTHAR X HESh T ™ 254 TG R AL (15
B HE U /D . P AT L L 0T 26 U AR TR R R B B
4 XoF B HE T3 BE 7 A AN ) 4 5 ) AR SCHR R T
ik 1.

H, 505 0 5 W Bl HE 0 88 140 56 ) 3% B0 4 2 1
THE T B R« U B AR LR PE R
1.2 AR RN S

e 42 BR A TR AR B R BB B SRR
H AR EZIF . AT 255t B AR G i 5% g 35 22
TR - — B BT AL L G R A e
T B K g i B A B TR AR Al A A5
R BARBOR 2% > B AR 42 i B AR A . TR
W, B B R AT N B RS, BER BB
HOR KT G5 AL RE ) 2 S S RS THRRAE . =
ST LV RE N A R QDB R R A . HR
S AR I Bh R T R A K A R, B
PR DT T8 AR A 8 DRI e v T T I 265 7™ R 19 il ¢
ME L, B 28 U RE v IR AL G 4 Rl A R BRSO A
M 1 AR B A1 B 4 SR DT 2 A BB I 3h 1
A2, 5 A B R BT L R SR 0 B R g
% 3 047 REWHE , 1) 4nH W 3 A 7 R N AR R
IERR TR AR AL AR P RERE L B2 TR SR 7 AL
SR SO AR AR HE R R AL T 3 . T I R TR
WA FABE L XUBE A5 AT FE A BB R R 19 R B As T Rg
U5 SR A AL . T8 43 K HE R R IR G A% 8 R IR I < BE o5
RN T LA Bl i FE BE L HE O™ M 1) R AL R 2 4
U=l A R, LSS AR R BE AR HE . A L < B
FOR BB RE 0% 5 W 25 16] | b 3 47 b 29 93 o A
PR R B X Bl R v R A AR . Rl A
SCHE AR AR 2.

H., - B0 20 5 300 ok 1 A B B8 AR Al Ik il o 3
1.3 FlESRELZREN P NS

FEBUT 2 B I AR 77 Al B v o R R R AR kA
OISR EEIRNH R . BT LU T s
BF A A BT B i B # 7 JCIE Rk
TR AR B X B e REOE S BT ROR R T
7Rl B 3 R A T 7Rl B Al 22 [ A R
e BB G VRPN R R L STl B U

G M2 Y A BT TR 0 2R 7 RIS E
RO A 3 P AR RERE AN % Fe 0 HE O H bR . 2K
FLVTUUE T s R A . Bl P BE 2L
FACEE G DB 2 B e 77l 4 ik 3, 7ol %
T A B RO AN TR il A S ) A e R
F IR A AR Sl o R A R A
ORI 7 T AT NG A 7 TR ol b ik B R
FEFNEAE LR, 2 TF 14 BUK O AR 7 R R
T B AV R A 7 LA At o A v f e 5L V0 R T A BT ik
HERC AR T 0 ARBRAE A ST . R AU
RRAI T 7 b 8% v A B AL % 1 BLAS , 080 T RS B
XEFR = A I 2 B 0% s Sl Aol 22 1) i L 75 4 41 T
HEVC LA, B v T P R BC & 0% . F It AR SO
5 3:

H., B 20038 o 7 b 55 = I i &k B B A ik HE
IO
1.4 BRAFMFLESRELRNEXNP AR

R 53 17

BOF 2 K 3 1L BE VR S HIR B8 U T 4 R W A
B HE S B T A RO S BRI H AR . TERE
A8 3 5 D R RO AR A e R L B TR R B
it o BT A5 BT DA SIS W 4 RO Ak RE R TE AR L 4R Tl
HERRRR IR A I ROR . fERRIR TR R 21l B ik
RE NS Bl 1 B BE IR H R B 2 5 0 1 L 4k JAURE LR B
Al A T A BE TR 044 BE I B R RE B R N F Tl
S, AT DL U2 7 Ml 5 Al % £ BE TR 19 4 H
R AR REFE  FF 1M R AR e HE O B . LR BT & 05
Wl S A BB » = 13 R BE b L N TR e
5 RGBS AR (ICT) S8 807 45 AR 1 & & R A S 4
AT T B AU JL AT R T A4 ah Rl
SR S 77l a3k 7 g 5 8 R AL e A 7 O
IR HE 7= Ml i AL 55 004k 4 Bl b e v B
R T ) R RS DT AR A R A 7 Ml B ke HE SR
JEMREAR . e , B0 A ™ ol i v T i R R
T B 20 RIS HE TR B Y OGS AT BT &
AL T 2B E N B E B2 AL TR
FERMEARY B A EARQF R T EEFHIE, [,
P BB B AR R F 77 Mk B L 0T RLBR R T
RO A5 77 b B Hy S AA DIV 41 Jre 3] 90 2% 5 (1] SR 4 L i
HET e DK B 1 & R A BT AR X0 Al A
Jay S BEE o KA O U KT AR ARl HE R K
FEARBHT 5 7l B 04 8 B Rl G 2R 7l B v o
KRG R IR A 1) 38 BAE T RE IS
FREARBRHE R B P A SO S R 4

H, « o7 2 5% 3 5 A 3E 52 AR BT, #E 20 7l 55 5



454 7 % P TR 2 4 (20240 55 40 %55 4 1)

Jo R R 3 T R AT O B, B v A R0
g LT IR Bl 205 X6 ik HE R ) R i AL EL
WmE 1 s,

BRAH

H,: JRLR M08

2T

BRHERCR

Bl 1 B 25 X B HE TR BE 1Y 5% 0 AL 38
Fig. 1 Impact mechanism of digital economy on carbon

emission intensity
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development of the industrial chain
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Tab. 3  Descriptive statistical results for the main variables
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Fig. 2 Moran scatter plots of China’s carbon emission
intensity in 2012 and 2021
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Fig. 5 Benchmark regression results
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Fig. 6  Regression analysis of mediating effects
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Fig. 7  Bootstrap mediating effect test
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