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Abstract

Digital economy is an important engine for China to implement the new development concept and
realize the goal of “double carbon”. Based on the panel data of 30 provinces (autonomous regions
and municipalities) in mainland China from 2011 to 2022, the article establishes an evaluation
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index system and measures the level of regional digital economy and low-carbon development, and
empirically investigates the impact of digital economy on regional low-carbon development by con-
structing a baseline regression model and spatial Durbin model, and empirically examines the role
of green technological innovation in the digital economy’s contribution to regional low-carbon de-
velopment by means of a moderating effect model. The study finds that the digital economy has a
significant impact on regional low-carbon development. The study finds that: the digital economy
has a significant role in promoting regional low-carbon development and there is a spatial spillover
effect; at the same time, green technological innovation plays a positive regulatory role in the pro-
cess of digital economy-enabled regional low-carbon development. The findings of the study pro-
vide certain evidence support and policy inspiration for the effective promotion of regional low-
carbon development by the digital economy.
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1. 518

2024 4F 3 H, HEBRASTE B R AT (2023 4EAFRBHRARG ) IR 2023 4F 4Bk A ALBRIOHE
TR TESE T 4510 T3, M7 4.1 4200, % 2022 45K T 1.1%. [, $REI6H, BE A
HERCR: B RIS ABRE AL, BT 126 1200, 40 AER EULERHEBOR 0 34%. 4, BERHERCR 80
B M ARSI G, B RS BT RS ERREMEIAR, WA R — 5,
55 4% FE TFHA RN S 45 AR SR, TR T 2020 44 T “BkUa” o “BRAH A1 19 “ XU H A%
FE CIEA R R R HN B, BB XU BARIAA, AR BRI, e n]
FER . gh b, WTRESE . A RO S X RS R, M SR ARSI R 2 i 5
(1) L )

76 7R B 7 b DR AT s 20 R R 0 AR, TR R SR IR (S 2 B TP IR & 2 0 . 4 [ 5 5R
JRRATI e B R AR5 (2023 4E)) R, ESF AR O 55 1270, HnBir 4
PV AL o5 18 P AR P BB 10%. IEAESR, BUFA TS H i, RN E S5t KR E
B, M — R GTRAS, MO AR R B 5 O B 5 IR R A RSR, i X A B R
PRI . AU Lo TE B RS 75 R B M X (R A JE 2 H RO 7E AR [ M X 1) 2 75 77 2 5 ok I
HITE? GO AR BRSBTS TR PR R R M —Fh 7 202 4SOl SEiFE B S0 4R L b b, LA
SR AT R A (X MBS R AR A T S TR K
2. ukERk

AR, AR FESHFEF SRR BN LRI T2 0we, B Em, MM
PTG LA A SR ST A R R ACE IR B R, F ARSI B T 2 R R
AP ISk 2 3 F- Mo S AN P (04T, SIS % GDP KU . B 1R A V5 R [ v
ARG A M BT LB R A [L-[3]. FERT A MM T T 2% A R A T 7 2 ot X
S ARBIH4] [5]. PR THE6] [7]CA R L5 i B R R [8] (9155 % I HLUCRA RARR &
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JEBFZME K R AN AR [10] [11] HORAUE[12]. S5t RL[13] [14155 4T B R BT A5 BRI K
JeHIR AT, #5345 R R BT L0 SRAPIUR & 0%, AT A5k R BA 52
FIURHE RN [15] [16]0 B 2235 45 I BT 5 BT P ) S i A7 £ AR 2R PEARFAE[17] [18]

ARG, O ST EC T2 5 SARIOR JE (B HE RN, R IT 1 T2 AT S 0E7E, IO AT
Rt 7 FE R EIR R (A —J7, AWK 2 Bl D A SRR R SR X L AR B
EXARBORE; 5T, H AT e 2t S R HEBUN B R AR Z 0 e AR RS K DA
LA (B S R Wi R IR b o BT DA b S, SCE BRHEICE « BRHEFTREE LA REVEH FE 9 =TT 1
LREEE, WK 2R, B WS OEREH M ER TR 2 D IR e X AR e H S ik
82, =5 DA B TET A FE RS OSE FR TE s IR, 5 B8 B8 20 B DA R XA e i Je R AT 22 ) SR TR
fiE,  SCE K0 e ) 2 2 8] AR R RS B e B IR A DX AR A Jee v AT REAF A 1) 2 100 HE ARE, 9%
b AR 1] DRI A A e 31— S (BRI

3. RO SHRRIL

KITT =5 REAESEEAR T L5t B B AMRBUE S A REIRITHAE, X Fhax )& P Be s (il
AR 22 B SR I (RIS S AR 20, AL RT (R A8 BT D 1l 5 SR S5 B8 Al 0 T 70 49 e DA T
AT I BB K R RO A P IR 55 S5 sl ok 1Ay B BRI et BRI HAR I
TER T RETRA 7 S LA R B (15 REIA DR S ORI AN R JRdEs /0o LA A 7 i DA 3 9 (438 R A 3L
D BRHECR,  FRARRER SR HESOR R, (e b X R . RIS RTIR 00T, $RIRBE: H1: Hr&
D e fedE i X A fRmR A e -

ZROTAR VR A BT A RS RO, IS G e SRR AR, IRt T sk e i
R, PRHAE X SEELIRRR R R R R AN P EER IR 3R . — 7, SREEOR G AR 2%t (ke
BRFA AR A B, NPT EE R RS REETE WDk, KA SERIT R, B L
LA IRRLREIR IO URERE s 55— 0T, SR OER BT AT SEBLAS PG 3 BEURI #E . BRHE IO 1O RS
HERPE SR A, EULIEA El i SR O RIS PR B M . W SRR G R AR A 7 S IR I B
PR, e et ZR I E, PR R AR, B ESY, JFEEERR A R IILRE
MRAEHTR 4T, PRI : H2: SR BOR BUHT LT 25 5 it X (IR R i A b R FE AR R 5

— 5T, BUTEGT IS 1 AT EAE B DU BRI A L, I 1A AT VE A AR £
AFEE RN, 3 S AN, DA HIX I EOR SR S A AR RIE TR, (A Rtz [
By AP R AR RN R . 51— I, EbXA AR it , M XA R A g, fE
PRANGEPEEATHIABINE o DR 0 5 3 mT DAAE X 3] SRR (7 s, 45—t X R A e
FICRAR S BUAH SR D, S Ja] 3 X IR A R ROR M Jl 2 )b (s A2 o AR IR oMy, 4
M H3: B 2e 5ok Hh X ARAR A Fi PO 5 i 2L A 2 (8] H 250

gi b, RHASCHR A S0 SRR W 1o

4. STUERREESET
4.1 TRIEH

411 HERTE
AR R JEIK(CT) o BT AEIER AR HI ) 55 5 SRR, DRI A SO g 2 DX ARG 2 e AR i, K i
TRV FE AN T 5 B AR B RS (VS R P . B, A SC B HETBUS B . B IROsm 2 DL A RE TR
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Figure 1. Framework diagram of theoretical analysis and research hypotheses

1. BRSO EMRERZIESRE

b, ARAEICA EBUR SRR L 1123 51 22 (IPCO)FR AL B 7572, AR SO T B 2 ) 55
I FH 2 R REUR T A e R AT I R (1, Rk s(an R

Eco, =Y E xLCV,xCCV, xCOR, x% =37 ExC 1)
Hor, B ONES T RRREIR VAR B (AT A ER T 5 K) , 1 B £ i RE TR T RE R R A R AR SR
VR I SR SRR R AA R 8 Bl LCV, A BEVRMRAL R v, CCV, & RER SN Hl & ke,
COR, & RRIERR MR, Zid LIRTHEAIEE C,, RIS T FhRRUR I — SR R L

Table 1. Regional low carbon development level evaluation index system

= 1 WXIREE RK TN fEiREFR

YL bR bR B Ei=g a1
WA S RS 2 AT R A 1 K3t A7 00 J5E 1]
B 5 L BHEUE B 5 X GDP HUEE 1]

REVS R AE 9 E REURTH B B o X TV R n B b 1]

412, BaLBRETE

BB RIEKTF(DE). fEN—FHINAFES, BFEFNNRREEE, REEZEEZHNE
IS o R T F 25 RPN, BLRGH ISR AT & & M. RIEIA X525t
R JE AT E (AR SR FE[19] [20], A ST MBCTALIERS . H07 = WAk LR 37 A = AN B K 4R b
TR, FFEFEERRGE N & X B 725 R IEACE . o, AR A 38 ks, BAkTEhr
B SR REAREVE WL 2.

DOI: 10.12677/wer.2024.134056 499 A2 RR


https://doi.org/10.12677/wer.2024.134056

9T

Table 2. Indicator system for evaluating the level of development of the digital economy
2. WFEFE RN IEIRMER

4 b — kR o HebR I
) L B SR IE (5 T L EF
B ‘ ‘ o
MTERRGAEARD IR SR D A S EF
BRI S 5 A R0 LA iEF
B bR R Bl %W\ 5 GDP Ho iE
AR IS Lk S EHEAMR SO i GDP b iEA
o 35l R 35k %5 4 07 5 GDP HLEE Ef
P o
AT VA 5k EF

413 BTEE
ZREOBRBIHT(G)o X T LR OBARGIHHIX — A28, L0 HUR X L 2R 0 L A R A Bl A7 3%
ko LT — LA, SOLTARBE LRI 5 A SO SO SR SR R BT .

4.14. EHEE

ST HUA 10 2B TR A SRS R 3R AR TU RO FE R, AT A DL R AR 8 1) Gt R RKT
(ED)K 4 X A AL 7 T B 2) BUR T TI(GF) R 45 4 WA B Hh 5 4t XA 7 A i L A A
3) HREERUHI(ER)FH Tl i Jevh BEFL R 4005 55 — P LI IE 1 P BT & 4) N RS (PS) SR FH L X A2 oK
NS E TR 5) AR (F)R A SEbrA A RS540 S X A 7 S R LB A R 6) I
B (UL)R A S B A DS SR SN B B A

4.2. RENGE

42.1. BElEBMIER
R AT B T R KT DX AR R T B S, i e R A S T A 3R v [ AR

CTi =y + oy DE; +a, X + 4 +0; + & )

Hodr, i e o AR X A4 s CT AARHIX AR K @K s DE AR X BFE5F KK, AR
PIZ RS R X AR — RVNBHIAR R g Rt X [ 8 B8, o, Rnit [ [E 2 2R &, RN RED.
ERQF, o BAGERMNTTRE, MEEREMWEIHRE, #oNIEHEE, WR\HEFEFERREKE
AJ DA R HE b X R A R .
4.2.2. PHYRER
RIS UE SR A ARAHE BT T HF 53k X AR AR & i — i A2, 78R (Rl AR AR A
NEF AT RIEKTF SO ARBIH A I, R 1 N AR
CT, = B, + BDE; + B,Gl, + B;DE xGly + B, X, + 44 + 0, + &, 3
e, 0 Al AR X AAEAy s Gl ARREEEFARAIHT; DE, xGl, REMFETF SR OHAQHFAL
HIi,
4.2.3. FEERER
MRYEESE 3, B XS HUIX [P IR R T Re A7 75 25 (B3R HE RO, AT I v s 2 R L S A TR
CTy =70+ 7W xCT; + 7,DEy + y W x DE; + 7, Xy + 4 + 0, + & 4
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Horb, 0 A e AR ISR s AR IX AR A R ) A5 1803 JE TR H g AR P AT R IKTI
AR IREG y, y, PR R S H RN R AL

4.3. HiEskIEA

ALY 2011~2022 AP E 30 ANE . BRI & BA X O (REUE FTER1S 1k, ARG PO L IR
3 10 D) B TR K HEAT SEUERIE 7T, Bl EEORIEON B X i gt 5 . U E R 28l e, il
R TEH AL RO SR T O g o 6T B B SRR T A A (AT TE

5. SCUES 4R
5.1. EfEIALR S

BT Hausman J5 i35 AR AL AT A 06, 45 SR s P EART 0.01, 1ESE 7 4R 48R FH BE ML A AL 1)
SR AR, DRI AR SR P ] 28 S ASE B 3R AT S v [ VA A0 A7, FHEAE S 3500 S A o o b [ 280 S A AN A 2557 3
17T 0], AR R4 R A% 3 fivR. & 3 HEE(L)FIRR AN — RV T (1 5] )5 45
B, BIIENAGE RN T — RV HIEE,

EHEE R EIR, RN — RYEHIAE R G, BFE5 R BKFIRIENIE R2505 78 0.2217, 0.1315 Jf:
He R %, WIRBFEEDF S5HIX FIGIRR BAAE B M IEM SRR, WEEAEFREKFRES A R
PR IX R AR A R, (B HL B R5E. FIR, MIEHIRERRIHZ S kE, ED. GF. ER. UL ]
HREIIRZERIE, UWHAT KR BUNTHl. FRERH] IREKF 2 2t X f B K g . T PS.
FI A R 5 82, BEBE AN VR, R 5 K i i X B R, X AT RS2 T A A
B Ko FEUEF= . ARG HIBRHEBOS N, 330 56 b XA AR R P A S R VE s T AR #0084
S fof 5 1 DX Ayt A ) R 9 B TR ORI, (R S X B HE A BN, AT S B ) DX AR R

Table 3. Fixed effects model regression results

= 3. BEIEMRAEYALZER

(1) 2

cT cT

DE 0.2217" 0.1315™
(0.0639) (0.0543)
ED 0.2383"
(0.0364)
GF 0.3766™
(0.0879)
ER 0.0525""
(0.0160)
PS ~0.3465"
(0.0745)
FI ~0.6393"
(0.0977)

uL 0.2204"
(0.1153)
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Constant 0.6538™" -0.2116
(0.0160) (0.5145)
N 360 360
AR E YES YES
IS [a) ] 5 YES YES
R—squared 0.2673 0.5611

T TRIRAE 1% R KT EAEL FR B TR IRAE 5% MEKT
FARG R TRIORAE 10% ) B AT AR R H5 S A AR
iR, NIE

5.2. fafeibig

5.2.1. #EETEE)I

7 [& B E T 2 R RN i DX AR A FR8 TR 2 W) AT e A7 8 I TRV S5 08, DR il i i 5 — SN B e &
GRS BB 1) 5 SO AT AR @ A 3G . &5 SRR 4 PSR (VDA U o XA ik R
i, i e — I L 5T R BE 5% 1K EAE R, SRUMERIAE S —3, WESL T BL L AR R ) 45
AR

5.2.2. B+ EER

Tt (RIROR B AR B R ARG F 8 2, KA &R 52 AT [0, 1R E
&, HCRM Tobit AR EF AL, 4RWEE 4 BIEEQR)FIFR, W LUE IS v h R S Al 4R
U T KRB RERNIE, BRI 7R R 45 R T S

2% BRI, B AR AR A K (1 1E ) (2 A P E AR A PEAG 30 AR SR B AL, BEAiti[m] A 45 51
A BRI v A5

Table 4. Robustness test results

=4 REMREER

i Je AR ml A R A
CT CT
L.DE 0.1295™
(0.0567)
DE 0.2611™"
) (0.0511)
Controls £yl bkl
Constant —0.3079 —0.2716
(0.5607) (0.2241)
AL E YES YES
I 15 [ 5 YES YES
R-squared 0.5273 -
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6. H—L o

6.1. FREEARUHMOBHIERS#

WRIEATR B T, SREOERQUHER T L5 ettt X AR A R h T B BT M. =5 4l T
SRR RS R, B r 5t 5SS OEOR G IS L HUREUN 0.0444 B35 1, XK
LREOBORGUH NS T 82 T s XARRR A R I (B, ARSI R vh A7 A — 8 I IE R R 1 AR, R

H2 73 LASGAIE

Table 5. Results of moderating effects

F5. PATHNER

CT
DE 0.1392""
(0.0502)
DE x Gl 0.0444™
(0.0228)
Controls Ecckinl
Constant 0.9393"
(0.5087)
AMALE YES
I T ] 5 YES
R-squared 0.5657

6.2. AN 24
6.2.1. SEMEXMHE

TERE 2 TR R ER AT 2 A, T B A 0% S5 B OR JE AR AT 23 [A) M ORAG 36 . AR SO LS
A H PR B SRR, AR 30 NE (. EIRX)TE 2011~2022 4F (#4752 Fe HfE (Moran’s 1), 45 R4
%6 fime GREIR, EWREMIRKE R SHTEFN SRS 2RBES EENIE, RH HIF
TE 3 (25 (R, TR A 345 2 R T H oA 2R A7 25 (R 8B oo

Table 6. Global Moran Index values for digital economy, low carbon development

6. BFAFK. RELARNEBERZERE

CT DE
G Moran’s | P{H Moran’s | P 1A
2011 0.092"* 0.000 0.072™" 0.002
2012 0.096™ 0.000 0.066™ 0.003
2013 0.100™ 0.000 0.046™ 0.017
2014 0.102" 0.000 0.047" 0.015
2015 0.100™" 0.000 0.049™" 0.015
2016 0.092™" 0.000 0.044™ 0.020
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2017 0.095™" 0.000 0.039™ 0.029
2018 0.099™" 0.000 0.033™ 0.042
2019 0.105™" 0.000 0.066™" 0.003
2020 0.100™" 0.000 0.062™* 0.003
2021 0.087" 0.001 0.053™ 0.005
2022 0.074™" 0.003 0.063™ 0.002

6.2.2. FEHEERIERE

NP A E R A TR, ASCE R UCRA T LM K5, LR A5 L& Wald #5536 771515
B 7 FoRGR, Hd LM K545 B0 LM _err. R-LM_err 45 534 58 35 150 B K F 25 1) 1% Z R (SEM) &
& 7 LM_lag. R-LM_lag F &34 35 U0 WK 25 (A1 JE B2 (SAR) il 27 BB HIWT, MR 38 45
A2 AR AR Y (SDM) . 454 LR K36 DL &% Wald #3645 5, SDM #i% E1E1h A SEM BY SAR #4
A, RASCIESE SDM BEAL. Hvk, X SDM BAIAT S 24656, /98] p (E4 0.0044, 45 EE, it
TR ] 5 RSB AY o S 2, Sl v BAF B, AN B IR) S 0L 5 28R i R AR At 1B (Log-Likelihood)
Iy N 826.76. 263.64. 846.60, &5 ATEN, XU[E E RN T EAAUG BRI, DRI AR SR 2430 0L
SE RN [ 2 A S AR A% 0 B e 5 it XA Tk 8 P 2 D 3 R o

Table 7. Results of correlation tests for spatial measurement model selection

=7 FEFERAEENEXERER

LM_err 16.179™" LM_lag 8.709""
R-LM_err 26717 R-LM_lag 19.246™"
LR (err) 27.22"™ LR (lag) 33.46™
Wald (err) 29.06™" Wald (lag) 35.20""

6.2.3. Z(EEE B 2R

SR FH U 5 230082 1R 2% [ A S AR B0t 2% (B S EAT 3 i, LA 80 2 7 DX 358 P P g R A o A i [X
Wl PR AR B PR AR, )32 RN 22 7 R 32 i X AR 2 B o A b [X A A AR R (R S, 75 31 45 SR e 8 .
MR A, BFARUF M ERESRRECN 01235 BENIE, UHETET R % & (R A X IR &
B LB RN R H0R 0.5069 235 A 1E, Tt B AH A1 HE X 13507 28 5 Rt 2 (e g AN b X (AR ik R
CAAE AR HL X FE M« RERAN B IR AR R AR AU, B S PR TE R — AN X (9 R B, B 24 12 X IR
T e R SRS BRI AR X, A7 ) A X AR K R o 25 b, BTGB AN AT DA R AR b X AR A Je
W REHEBN AR AT X BB R JE , RIS 28 5 0] 1l DX (R B R e 3k FH 7 A T I 38 1) 2 DA R 280
% H3 13 LASRIIE .

Table 8. Decomposition results of spatial spillover effects
5= 8. TlEH BN SRR

B BN Vi) 422 355 RN
DE 0.1235™ 0.5069" 0.6304"
(0.0523) (0.1715) (0.1765)
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gk
A & YES YES YES
AMAIE 2 YES YES YES
I} 1) [ 7 YES YES YES
Overall R-sq 0.0922 0.0922 0.0922

7. FREXREY
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