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Abstract

The digital economy not only affects the trajectory of China’s economic development but also pro-
foundly influences China’s “dual carbon” process. This study selects panel data from 30 provinces
in China from 2011 to 2020 and comprehensively analyzes the correlation between the digital
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economy and carbon emissions through the establishment of a multiple linear regression model
and the calculation of the carbon emission Gini coefficient. The research results show that the de-
velopment of the digital economy can significantly promote the reduction of carbon emissions, but
there are heterogeneities among different regions, industry types, and levels of economic devel-
opment. Specifically, in regions with high economic levels and in the eastern part of China, the de-
velopment of the digital economy has a more significant impact on per capita carbon emissions.
The carbon emission Gini coefficient reveals that the overlap between regions and differences in
carbon emissions within regions are important contributing factors to overall differences. Policy
recommendations include promoting the sustainable development of the digital economy, formu-
lating differentiated carbon reduction strategies, strengthening environmental regulation and in-
frastructure construction, and promoting cross-regional cooperation and communication.

Keywords

Digital Economy, Carbon Emissions, Spatial Heterogeneity, Regional Differences

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

FEABRASAG ) R 2 PR T S5, % R ol s B O VR DB JRHE (Y SR 3a P, Bkt R R N
Pritifl. EIER R E LR, SUIRIATFIS K SIRA N XU, SR, JRE LT RGN W
Tt EFEREE AP RIRRHER . E PREETRE B B, BUE 2021 4, SEREEEUR AR E
363 12, ALK 6%. JCHGI NGB, 2020 4 E 1) A b HER RS 98.94 20, 4xBREE—,
IR 55 1) B T 1]

N N AR BREEEARBRIT RS , BRAT TR R R ER A, E WA SR Y “BHE % T 2030 AERTIAIE
B, %7714+ EL 2060 SE AT SEIURR HH AL FIRURR 7K i« 1X— “30607 XA H A N B — A BRHEBER 4L T #H
el 20214 9 H, WEKRA OSTFmok e A TAER ALY , 98 “HLSSMlr b, fid
MTAE, KIJRIEIGAZGE, FmEIEFHE, Ao KERRIFEER” [2]. EE ST, #Hdk X
" TAERBCNMR R B IRAT R SCIL AT REEE R R 2 5 2 &, AT G RRIE S | RSB RIEK .
T JURSR AR HE Bk W R AN 7 R < IRERSE ST S i de 5 AR .

eGP E R AT S TR “ X7 B br. FEHEH P A RIA 2035 42z 5t H Ax
BRSO R, KT ATt BRRR. GURHE SR PR O . BT AT AR ST Rk
RIBTH, BRIH “XR” HAsWEZE LR Kk, N asras, #ehaalma s, SSm
XK BARIUN R3], NIk, FARBCEAETTRI) ORI H bR A ROR R SR IR ANV IR E S 4
GrR ARG, A A A R X AT R HEBOE 3, IRB BT LT S BRI R R . RXE 7 A
FEARIEBRIRAETT T B SCRF R SEB R X, NS 3Rt T A IMER 2% .

2. BFEF S5
2.1. MFZFHAR
BT 45 B B ] Tapscott (1996)F2 H, i i /R itk 7 BT £ 5Ftt 2 s . [E AN HiF 4
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DREFRFE D B SR 30, B X 22 B £ ER G B B AL ICT JEaliBoit, —HMMaaEEE
FHARRS, FIB TR %7 A RV . Mesenbourg (2001) 75 (18 52005 40 5 SCH# Al 10t
Lk S5 HARAN L TR 955 5 =AM Tl RPN, A N SO e B et AR ECT HoRXHE
LR B A P LB A LN DR RN [4] . UTEESR, S B R 1 E S AN TR 55
JIFRME, WECABOR, BB B TR LS A B AT 1 58 i -

2.2. BIFRFAMBERR

RKTHFATME, Fhr ERAAFTE, SRS L5 e & Hox GDP stk Ez, it
FHRFE R BIT &, DARA AR bRk ROk BT 2 TR KT . A A A AT, A
BB A S E A . AR R AT AT 2 B SRRy 4R £ 7 AL A [5] -

2.3. BrHEMEOR

RTBHTARIBTE, BT EEERARE L. RS ERE RO 5. BN ISR I R
SB[, A B a0 4R Moran F5E. JRER LISA BISE4) 2 T M HEs i 25 1l 4 5
PERZN AL ZE (6] FEFMKZRTTIN, F MNATHEK. Pk gik . Relii 2. SoREPEZ A
BT T BRHRR R R 2

24. BFEFRSHAMXERR

KT BF AT SRIFBOC R, FE5 WAL AT TNT, o X . w7
SRR ZRNE, AR RN T LT R e 2 B3 BT, T 5 — SR AR B T A T R R R
SR BAEERIIE M, P A TE I RN o A B TN B 5% IR0 5 B HE s 2 (R AE AE R
WM AR, B UL U BERR[7]. REWIRERAFAEZESR, (XL SR Z HIRARD T
By A R R -

2.5. SCRRVFAT

LRI BTSN S O BRSO A B 1S 5 750, (HIEAFERT LR . BT asty
LAk, BN EEAR R AT AN R e . [, B2 5 BN AR X B DB TE, 5 2 IR
BOWRTT. VFZHIAL 2 DO HToN T, S B SAIERE R BEAT SR — D IRIE S 70 . BEAh, H BT
WHTE 2 LRI Mo, B R 2 Do A AR e A . BRI, ORRBWEFE AT L RE {1
WAL SE T, RAUB T2 50 S L FE o BRHFTBUR AR EAk MR D i 5 BB SO S 3t B A 114
S

3. MARAAESHE
3.1 MRAE
AW SR LR BN, AR TR 2D BB . DA R BRI 0 7 s

3.1.1. iEfRtERAE

KT E M T —DMEE TR AR, BTG SHCZ MR R, %8k R
T T AT ISR, ST ER . B S B TEERNFH DA S B e A . FERRHECT
T, AWFFREE T RIRIE S POk BARB SR [8]. W@ SR AR, feis T’k
Tt 312 B 20 5 B HE TR B i AT L
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3.1.2. ERRH

NTIRANRABFE T S R 20 22 5, ARFFFCRA T35 REU k. X— AT
ST AR D (X 35 A 358 O BT 2 S R, AT B G M P A 7 e B A R RSB X A MR RN o ASHIF T 3 JE
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3.1.3. E)FER

N T B BT A G BRI AL, A0S F ARG AT IR A A . AW AR B4
G T AR B AR &, R AE MR AR R, B 2 n R AR @ HE T, AT AT
BT AT B DTRRAR R, 3 — DR R B A T A R R B AR

3.2. HABEXRIESXE

AW T IR A S R 5 P 30 A&, RIS R0 2011 4R 2 2020 4K, s 1 b E BT 2 D B HE
TR SRBERT BLe AW TR TAEARA, RETHAT AR WEAE., Pl gEL R
ARG EE.

FEREAIEFE T, AWTFUE B8 T A F XIS Z R, SRR, PR, DRI
SRR RGP AHTFUICER 1 IR 8 T AR B 8 B BRSO3 T R T AR B [9], - BASZRFAIT ST
ERNTITE, B BRI T LB S RRHFUR S &

R I EEREAR R, AW TOHs RENS HER PP (5 05 e 5T X R HFTSRI 2, #8705 FLAE AN R Hh XIS
(8] B ARG DL, AR RIS Al i RV AT 58 e SR SIAIE SO

4. BFEF X EHER N0 RL 53 4
4.1, EERGESHIERH

4.1.1. HHBNGEE
TEARZTEA, BAVRH 2 et BERAREE 8 S5 B s . Botkth, FRATE A%
HEB R (PCE) %2 BIHL 74 0% K e /K- (DE) LA S FeAth s il A8 B Y jE m [10] . ASEAY [ R0k 300 F B«
PCE, = S, + f3,- DE, + 3, LNPGDP + , - INF, + 3, - GOV, + ,ENV, + B,EDU, +¢,

Hrb, i RoREMIRS, PCE R | MEM AR, DE FE i ME I AT R RK
-, LNPGDP, &R 50 i N8 0 N2 5 R AT HY B ARRT L INF 2R ER T /48 0 i) it e i 2 e 7K1
GOV, B i MEMIIM B BRERE,  ENV, Foreh | A0 IAEHIKT,  EDU Rom5 i ME0 I
NITBEARIKN s & BRI ZE T

412 TEIEN
TERAY R, FRATESE T L AR EAE N BRI S E R br -
NBIBHE(PCE): VENRIAR &, W T B4 N R BHE UK o
T4V (DE): (EAXEAZE, R THFUHARELT IS .
L5 KK (LNPGDP): 1E il A8 &, KH 1 GDP K HAX L, Bt | Hi X 25 B A4 KT
BRI BE(INF): FENIRHIAR &, a1 R it e B
B BU(GOV): AR RIS &, [T 1 J7 BURFAE I B0 58 IR ) 20 A
BRI (ENV): (E IR S, SO T X A I
ANJJBEAREDV): fENIE IR E, RE T AAEFRIIKF.
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4.1.3. BIBKR

AW FC A FH s RS T 2011 4E % 2020 4[] FH [E 30 AN 1 (A EL 4 PE RN A L & 4t X)) 1149 THI A L

o WK L ANBARENFERGIHRFL:

Table 1. Statistical results of panel data for 30 provinces in China from 2011 to 2020
% 1. 2011 £ 2020 £ [EHE 30 MEPEARRGITER

BERFS A A btz fMA O ;|
PCE 300 10.984 8.559 2.419 48.196
DE 300 0.144 0.125 0.017 0.752
LNPGDP 300 10.791 0.439 9.682 12.009
INF 300 15.896 4.798 4.040 26.780
GoV 300 2.350 1.031 1.074 6.603
ENV 300 0.001 0.001 0.000 0.011
EDU 300 1.245 0.198 0.753 1717

4.2. BFEFARHEBA R aFR
4.2.1. EEETLER

PATE S AT 7 RAE RN BT, BT LB R KT (DE) 5 A BRHEICE (PCE)EEAT [31 5, [ 42 il
KPR IEACT . MBI B MBI AL FETRURAA RASE AR [11]. [ R Fs:

Table 2. Regression results of Digital Economy Development (DE) and Per Capita Carbon Emissions (PCE)

2. BFEZFLRKFEDE) S AHAME(PCE)EFER

Variable Coefficient Std. Error t-Value P-Value
Intercept 3.251 0.872 3.725 0.000
DE 8.924 2.103 4.240 0.000
LNPGDP 0.731 0.342 2.138 0.034
INF 0.214 0.076 2.813 0.005
GOV —0.452 0.123 -3.674 0.000
ENV 1.635 0.871 1.876 0.062
EDU —0.826 0.458 —1.803 0.073
R-squared 0.769
F-statistic 112.387
P-value (F) 0.000

A 2 (R ENEZE R, JRATRT LUR U7 40 R KF-(DE) X N 3 B-HE R (PCE) A 2 3 52,
Z 0 8.924 (t-Value = 4.240, P-Value < 0.001). #7450 K xS BB HEBRE B2 6 21+ 73 35 e dh A
o HAbSZHIARE, A5 R EKT-(LNPGDP)., JEREEEZ(INF). W B H(GOV). HEEFHI(ENV)
FIN 7 B2 AR (EDU) S5, 7 HA A [R5 (1 52 0

DOI: 10.12677/aam.2023.1210435

4441


https://doi.org/10.12677/aam.2023.1210435

R, 2R

422 RERMSH

W2, AT FEARAT FIESNT, EREAARIE X (A3 Ee. PEEE) Pk R (HliE k. Ak
FA) AR5 R K (s 1 AR)EAT 2. LR @A A R A B 28 50 5 N S50 HE TBCR el ) 5
PR AT 2 [12]

1) HuIX S5 T

TEZRIBHLIX, HF G5 R ACE R NS BHE R 2 i35 (R 40 = 10.231, P-Value < 0.001). #&Tfi,
TEHERFITE LI, H -G BT NS RICHE U 5 M AR 50y, PT R 52 21 F A PR 22 1 £

2) Pl RSB

e, BUr L B (R = 7.543, P-Value = 0.002) 8 Ik 45 ML (FR % = 6.127, P-Value = 0.014)
FONEE . X ATRE R R R 3 ML E B AR Ry TR R T

3) AU RIEIKFF TN

TEL U RIS, BUF A5 K KX NI BRHEGE i 2 2 (R % = 9.362, P-Value <
0.001). #ATf0, FEFIRETFREAKTHE G, HFETR NSRRI N

I DL B RS A R T T, BAMS 418 BFET RRAKPE— 2 E FEEEm
B NYIHECR, HIX A EA R X P SRR B R B /K R ARAE S o 3 il 0] 14 1
W HFBUR R T S %

5. XiBZERSKRHBSEIE S
5.1. BRHEE R A BB H S ##
5.1.1. B EGEERERETEE

05

]
R&
]:Q

0.1
0
2011 2012 2013 2014 2015 2016 2017 2018 2019
FEhp
= RIPIL BRI —m— IR BB BAR B R FaiREE B R

Figure 1. lllustrative trend of the overall Gini coefficient for carbon emissions from 2011 to 2020
B 1. 2011 £ Z 2020 FHIERRHAM SR B R ERT S REE

K 1R T 2011 & 2020 A BRHEBUR SRS B REEA . R EIR, X0 R E R
HEB A 23 18] 22 e oK ELRE AR 52 TR, LI HA Y L JE R BAME M 0.354 . 3X S e AN [A) b [X 2 [a] )
TRHE RO BE AR R B 8 K BBy K. BARIM S, M 2011 42(0.303)F] 2020 4(0.405), #5Hs X BHEHLIT)
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ST JE A BT EIE, IAFIWNH A IEE . IXULHIAE 2020 £F, FRE X BRHRIN Z RO, E1)
PR AR 3.28% . X RWIFEIZIN [H] B Y, 2 Vi A B O AN, FLX R AN B B B B IR »

5.1.2. XigiEHISE e RBROTILED

FEXIZ 1 E, AR ORI RS Jé R AR ES . TR v S = AN X, DAWF AR a3 .
£ 2011 AE %2 2020 A, AR, . PEESHLIX ABRHECE: e RECE A R ETHES, RIX =KX R
WHE A S B R BRI R . BTG, PHHb X RRHERUE e REUR K, ~FI9(EN 0418, Hikz,
SFHMEN 0323, RN, TIMENR 0214, WEARBHKE, I E A X R e R AR Fra g in
M, AR EHLIX 2% 8 REGER BN, Bk ERE LS.

5.1.3. XigEHEMAEZE R
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Figure 2. Carbon emission disparities among regions from 2011 to 2020

2. 2011 &£ & 2020 FEXWEREINES

K2 BRI, M 2011 55 2020 4, % XA BSOS 7 8k BRI ETHES . BT S, A
VHESHL X ) 22 SR, ~FIMEIEE) 0.406, R RRS: TR0 S o AR EAN VG Sk X 1) P 2 22 e r T
e, SPEIMEDN 0.368. 1M AR AT AR X RV KPR 22 5 fie /s, P HMEN 0.295. X 5 A Al IX AR B HET
HCFE VIR . 0 IX (BRI E I A — BRSBTS B S HAb X 22 5 BUK
PRI AS S L X R B HETBOK P AR AR, PRI ZE

5.2. BRHBUE X ER KRR H T E

PRAE L JE REIL R, BATRT DL MR BRI B I R 0 ZRIE A Tk % . (& 3 R T ANFSK
PEXSBHE IS S I TR D 25 SRR, AR R B HE O S 1) F A R, TR 24N 44.39%.
X IR HLIX (8] (22 X SIS 5 3R E RO A 2 S () = R R . 4 P BB 53 19 DT R R AR
TR, 204 32.2%, o HH2H IA) 22 S5 50 B F A ) A S8 1687 1D 5 Tt S 3 1) o L) 22 SR (1 T ik e
BN, 2108 23.41%.

TEFEARIAN,  FRIE BRI AR 22 BE R 20 N 22 S DR e ORIFARUTOIRAS B AR 5 B R 4 ) 22 S ) DT iR 26
SR s . RIS, AR LR TTEREEAE 2011 4F & 2014 4R 5 R s, 2 Efsd Bt
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Figure 3. Contribution of different sources to carbon emission disparities

3. PRI AN E 7B TRk IR R

M2 R KRB DTk E 52 M, 2011 4E % 2014 E2FD BTHEA%, ZE2 NREH. X R
TR S (T PR B2 A s LS, AR 32 2R 22 57 IR o PR ZE B IO AL A SRR QR FFA S R, B R 2
L H 5 AR FRE DT R A A AL ) 5 JE AR B DTk AR A i e B 3 A R4 AIE o

T BRI JE R BRI R AT, FRATRNIRAR T A R X Tl e 2 S R VR R TR,
i R DX Ik DR HE SR IS SR A 1 E AR

6. ZREMRBR
6.1 WAR&GEL

FEARRAME R H RIS R, LIRS AR ECRNERIGR . A ARETRTAFS
BHEBCZ IS R, DMRR B A G/ e sk B AR 7 I PEF o S8t 2 e 2 i BB R (1 4047, 3R
T LR &5

Yo, BrA R BT 5N HREZ MAAERENIERRR. RS REW, Brairi
NTE— BT b SR NI BRHE AR . SR, RS A IX R 2RI AN B R JE KT S AR AE
SR EARMMIX, B @ Ui R B NI B, T AE P A P X, X bR A X
o MY BT A B R IR S L N 3, A R KT X R B3

HR, B e BB AN, BAVER T HEBOR Y 00 5 0 S BORIR . R AR R A4 ) 22
SR 5 N T BRI B HEBUSAR 2 SRR E BRI, 4 L4 44.39%F1 23.41% . 3 T B X [T 58
R B RN TR HE O R R 2 R A TR IA 3R . X — R U BT SRS o ) X SRR U
DA BHE A A
6.2. BUEREM
6.2.1. B FEFAHELR

WP AP e AR R ARG, BEH R 7B, Wl Rk THHERm. SR, Brasrin
Fro R R AT S BLG i B H AR OGHEE . BUR AL N R B DA R i it SERIHESh B & BF (0 AT Rk 8
SIFECFEARMGRIL, LA BRHE B 6 R0 .
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B, BUNTT LV BT AN R R BRA R . SO T BORTERENR . Sl il S WU
QUBNH], HESh B 22 B A St e U 13] o 33 i) 58 R, B U DR EAIAM - Sl Ak BN SR et
B A, PR . BURIE AT DU S B 22 5 R VAl A 2R, X B 2 BF 00t H A BT i AT VP A
H R AT HFE R -

Hk, AR A A R R rh R B . SIRBREOAR, MRACREIRAI A, BT B,
FERRERIE R, RO RE B R AN BEIE M R GE, P A BRI R D BEPRI RE . Abalk MAR R AR AL
AT HRBOZ S, IFHE BRI H bR, RHRBRER S m ALk 55 B A BRAR R

6.2.2. XEER U ARG

R MR, B HEBCE I D X AR s, DR AR B, R S T A F)
BFBL BURA RS UM DAE RAS R IX AR BORs Ao

XTI, NG R IEMIX, Br@Br i A ALY, (Bt AEREE B BRI BURH]
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PR, 2 X2 AT SR s 1 O
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BRI AN B BT R 5 3t DX PR PR 58 7 AL it 1 ft 2 BT 3 DA 96 o BURF R AR #5 3t,  noi
IR S R i B, DLSEELBRHEU A a0 A

INSEIASEE WAL, ) TR OB TEUbR AR AN R ) 8 e o S 7 B 22 5 T F A RO A R, 1 ORI
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