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Abstract

In the face of the severe challenge of global climate change and the proposal of China’s “dual carbon”
goals, it is of vital importance to explore a path for the coordinated development of economic growth
and emission reduction. This study constructs a comprehensive evaluation system using the entropy
method to measure digital economy indicator. Based on the panel data of 41 prefecture-level cities in
the Yangtze River Delta region from 2011 to 2020, the benchmark regression model and spatial econ-
ometric model were used to empirically test the mechanism of the digital economy on carbon emis-
sions. The results show that the relationship between the development of the digital economy and
carbon emission intensity is not a simple linear one, but rather presents a characteristic of phased
reverse changes: In the early stage of development, due to high-energy-consuming activities such as
the construction of digital infrastructure, the digital economy exhibits an “increased emission” effect;
However, as the development level improves, its advantages in optimizing resource allocation, pro-
moting industrial upgrading and facilitating green technological innovation have gradually emerged,
eventually turning to a significant “carbon reduction” effect. The empirical estimate of the inflection
point is approximately 0.264, indicating that most cities in the Yangtze River Delta are still in the “dig-
ital emission increase” stage at present. Upgrading the industrial structure is an important interme-
diary path for the digital economy to reduce carbon emissions, and carbon emissions have significant
spatial positive correlations and agglomeration characteristics. The research results provide empiri-
cal evidence for understanding the environmental effects of the digital economy, emphasizing the
need to accelerate the green application of digital technologies and enhance regional collaborative
governance to facilitate the realization of the “dual carbon” goals.
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TR A BRI R B, TSR “2030 AERTRRIAIE. 2060 FERTER ORI K X7 H bR,
IR R R AT IR R R R BR AR . B R B E R — R RHECE AT L IR EN ), I R
AT GEEBORIRT IR ERCR, S W RTT, AER =M —AFREER . BRHBUE BRI X
s, HOGBRHEBURE I N B (1] [2]. SRTT, BUA B FO 07 5 MR RN A7 4, HLAT X = A
WX [ RGN BT R A AL -

BT R 5, AT 2011~2020 K= A 41 TSRS, SEUES T 8074 5F0s IX IR 8o 5
R RCR, Bt NBEIERR . P as T SR BOR BB =N e, R0 HAE — & Z s
P, AL SRR T, IR R B A I AR ) X 72 e ) B 22 B HE RSE 5, B AE DS
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7% M F I RAS T AT PR AT BRSO, BRSO il R AT 1 SE AL ST 2t . B BRI &
fEfe AR V5 R HER AR RER B R B sh S R AR R, REME AR I R AR 32 . B IR IRl A% vk
S, IXAME SRS AL, BERTE VI E A SRS R, BOKIR S48 T W N3], 8 ML
b RIEREEE T SRR RE A R, BE— 2B HES) T IR BN SV E B B ER, WO
PEREIAREAE T T, OB IR AT IE A RAT o F 58 28 P T 45 20 () 20 3 5, 05 P 1) Bl 8 R A B
BIE[4]. SUEFER, Hera Gk A KRN, 1 CLE RS BRAL #0728 XN O R g =, 15
B BORL BARS AR LR EF AR, AR E R FRMCRI P WAHITRE, B A 2t
A P RAR, 7 AR B B I K BRARIZ D SR TH5 ] BUT 43 51 K AR RN 115 2. Bk,
WAMAAFERAA XN R 58S, ML 7wl [ R L8R, SCBUA BA R T RS AL
REHRTI[6]. 45 & EIRZAEAIE, AR TEEB HL.

H1: Byt b 5 X BB AR AR R AR

ML S I AE R, ™ b (i PR R Jig o DX sl 25 M B ARAL 5 T REEN T s ghalifig. 7l
SERYIE T RR A AR LT R IR B BT G B E . PN SCRE A E AR T R G 1 LS R TR
0o 38 oL A5 A AR 58 3P T B S R AR R B HET, #os 1 LUHEPE FAHLA[S ] [6]; Wi RS A TR
30 N XTI AR K, A (R T AR, SRR IR 1k R v A SR B S IR AR
SO, WEFURIL, LSS IR A AN BENS 28 BRAR AR DX BT OKT, 350t g X A AR
PRHESNIE RS 7] (8]0 MF BT LBt BB R & 5 A A B BRI, K ol i B % 4t btk A7 4
AL BRALEOE, FFINPRETER OB, HESD R AR R R AR L AIRBERE e B ANAEL T 1
Femd,  WIAEYE Sk B A R DX SR B (K _ETH[O]. ARHE LA B34, SR SRR H2.

BBE H2: B 22 5 ) S Jee mT LA 7 b 5 ) o 2% ] 80t T 47 ] DXk HE TR 588

3. R S¥IRHEA
3.1. BREG
3.0.1. EAEEVARF
ORISR 35 R PR X DX A IR 58 P R SRR A SCRAT I 7 0 K 30 S i o ] AR -
carbon, = oy + o Dig, + A.Controls, + 1. +v, + ¢, (1)

R AR, AOREM s carbon, N =S i RTTLE ¢« S ABRAFIGRIE, Dig K =1
P PRTAE t ST LBHREL  Controls, AREFERIAL R, o ARRAMRHNE, v, AR RN ¢, KRR

HLRZE[10].
FT M, N T RENS USRS 2 BN BRHE I R R AL, A SCEEREY (D) SRR B, D Ry
A RN AR -
M, = B, + B Dig, + Acontrols, + p, +v, + &, 2)
carbon, =y, +y,Dig, +y,M, + A,controls, + . +v, + &, 3)

M) M, Fonh e, KA E LSRN -

3.1.2. FEHEER

23 BT B AR 4y A 2 [A) i Je (SAR) AN 2% [R] iR 22 (SEM) R R, o 2 [a] #5435 8 (SDM) /& SAR F1 SEM
P— B, =M R AR w11

7% [R) i J AR
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3.2. TEIER

AW AR RV 1 fos. Hrp iR . BHEGRE (carbon) [12]. BRHEEBCRE(T M) Hdk ik
BT CEADs i, H T =4 41 MRS AR, TS BRHTBUA T A fa vk 6 .

fRRe AL P2 (Dig), T BB T AU RHTA AR Lk . B 5 SR A TR ECRIE T
SEEAE I A AT TINS5 R o FERMENERRIS T, ASSCHE— PR IR ELVE $ 7 22 B ) = — e FE AT I
BEs o R R SR BEAR B (Dig ) B0y AR B (Dig2) My 2 2 G il 1 2(Dig3) -
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AR R NIRRT AT BB E L], AR SCEI LSS T RMDIE I A AR . 77
MV ZERTE R (MBS 5 7 75 NIRIEFC, SRR = = b3 e 5 58 — 7= b8 i i) bRl 4 & o

AR & A IR B e R 3, A SCHEFSHER AR 5l N — RAEHIAR &, G4 A
L1535 (pop)s  A\3J GDP(pgdp)~ X AN T HUFE EE (open) A1 BLEEHE ¥E (£di) L A I B S HE 7K P (gov), BASZ )
Fopth 2 22 5% DR 2R B HE R TS AE 52 1

Table 1. Variable definition and explanation

F1. TERASENX

AR AR AR AR Hidha € X
W e A HE TSR carbon R HE A B/GDP
AL B Hr & Dig BF AR EIRE, VRS
RPN s el 2 R 2 MI 5B =PV AE/ B P AE (%)
UNEE: 314 pop SRR A BN CATBOARL AR, BOW %
A1 GDP pedp GDPARTTAEAR BN, B
P 1A
X AT RCRE 5 open HEH O S AGDP (%)
A B R fdi A B T S/GDP (%)

AR FIR 455, A SO0 2005~2020 FEK = MHBIX 41 NI R 369 MWIREA AT T 20 Hr, dnde 2 fr
TN BRI IR, AR AR BRI (carbon) BIME A 8.075, FRUEZEN 0.969, B/ ME 55 KAH 55N 4.901
F110.071, FEAIE T RIZE AL GDP BrHFUKF FARE R ZE 7 R, W DXk P S el e s 1 AN 2 i 2k
R A BB 2 5F(Dig)¥IME N 0.139, FrvEZ 0.082, HUETEE Y 0.08 % 0.424, Ui 725 Kk &
KPR X SR 22 B W W, AZ O3 TT AT BE 51 A AL RS, TR AT AR IS . A AR R L EE A T
LZMDIEN 1.662, brifE 2 =k 0.998, & 5F ZEHZIT 0.6, &AL RIS KM, HRMEIA 10.449,
FOAER A T RS L 48 3= S, T S — ReIRATR TA R R, Pl R R R R . 1E
AR T, N % B (pop) FIN S GDP (pgdp) % B 1) S BIE B B 1, S Wil iy HRR 5 28 35 R JB /K
SR XA s 6 AR TEORE S (open) 5B 0.286 {HFRHEZEIL 0.403, M B AR T (fdi)5ME N 0.379 Hix
KAEN 2.479, WF IR @ EA WAL, TR s B0 ZAE TR/ DEUR T s W K (gov) B
AL TEHIX ], EA IR SCH SRS, TR E BRI BUR I RRIE . SAKRE, FEASURE S
A0, RS AMAE XK RIS, BARER AR & R )7 Z A2 IR R, (R HOR i S
m A SRR R TR AL T RAF 1R

4. SLELR 7
4.1. MG

Table 2. Descriptive statistics

2. kgt

A THE FrifE 2 5 /ME LA
W f e & carbon 8.075 0.969 4.901 369
R E Dig 0.139 0.082 0.08 369

DOI: 10.12677/ass.2026.159766 392 FESRERTH


https://doi.org/10.12677/ass.2026.159766

WSCUE, ik

gk

Ml 1.662 0.998 0.727 369

pop 6.359 0.575 4.697 369

_ pgdp 10.912 0.604 9.219 369

Hh AR

open 0.286 0.403 0.000 369

fdi 0.379 0.350 0.006 369

gov 0.191 0.127 0.076 369

4.2. EAEREVILER

SO ()T 1 SRS, SR 3 Pon. S5 B TN BT AU R R HU(Dig) 1R
A ARG AR 5 AR s RS EA(LSDV) I A S5 Ry B8 =FA S AN B T2 5Kk
JEARBU(Dig) A [ E UMl TH 45 H s B8 DU S N0 & B 2 U A TR HR U (Dig) A BEATL R8RS Y (]
UREE SIB i BUIE 2/ L Rith s AR = ] B < 1 e o T 2 R SR A NSO 8 3 SRS T E T

Table 3. Benchmark regression results

3. FERVFLER

(1) OLS (2) LSDV (3) FE (4)RE
2.810™ 3.174* 0.265 4.095™*
Dig
(0.653) (1.118) (0.373) (0.990)
0.150* 0.0327* 0.036™ 0.0341*
pedp
(0.0539) (0.0174) (0.018) (0.0190)
0.472"* -0.0611 -0.062** -0.0309
pop
(0.0865) (0.0425) (0.0290) (0.0309)
0.450"* -0.0370 -0.002 0.0351
fdi
0.124) (0.0528) (0.073) (0.0766)
-0.244* -0.149** —-0.162"** -0.157**
open
(0.0960) (0.0415) (0.054) (0.0565)
gov -3.049** -0.177 -0.173 -0.330
- 2.040™ 8.259"* 8.259"** 7.619"**
I
(0.853) (0.324) (0.324) (0.363)
W Pl Eatill Sl il
N 369 369 369 369
67.15 609.38 131.54 —
0.264 — 0.300

i —

MG 3 IS RAT LA Y, B2 D R A B HE R FE 52 S DU BRI . 2R 51N 00
R ()T, B4t R E(Dig M R B 2.810, HAE 1%00EEM/KF LR ZENIE, RUEREYIN,
Hy sk T REIE L fr Bl D S RERE MG, INRIBRHEUR 77, RBUH —E i) “HEHE” RN, AR A iR —
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e i AR R IR (2) B AL 8.259 1E 1%/K-F b3, S Wi HH 30 7T IF) A7 7 3 2 PR A e 1k 5 RIS
Dig [ — VI — YR30 2505 9K 3.174 F1-6.021, ITE 5%KF T 53, SIS “fF U B 454
PR R REEMAERIZEGMBMG) R — XA R E, HEGEE NI, S0 FRZIegt
. YNNG, 4 Dig 153 0.264 B, BRHFSGREH FFAFE NN, B s)E, Brartraaikae
RBIFFUR I, BEAE HR BT BRI, BB P R 1 Rk, R IR sl A o X — 3
HESE RSCRF TR 1o

43. PNYNKIEER

Table 4. The test results of the mediating effect
=4 PAYNRIER

(H Ml (2) Carbon
0.735***
carbon
(50.39)
0.640"** —1.808""
Dig
(3.00) (-8.93)
-0.200™
Ml
(-5.14)
-0.873** 0.243**
pgdp
(=3.66) (10.71)
-0.566** -0.132**
pop
(=4.37) (-4.32)
0.833*** 0'941***
fdi
(3.62) (7.79)
0.244™ -0.066
open
(2.98) (=1.57)
0.003 -0.027*"
gov
(0.30) (—4.87)
8.038""* 7.547*
g8l
(0.324) (0.340)
W - _
N 369 369
i 0.2548 0.2508

A 4 A RN AT IR 25 L, AT DL BUR 404 FERRARL(D) B2 5 (Dig) W 251 THR (M)
B R ECN 0.640, HAE 1%MIKF ERE, RUBFETRRKFERT— R, P g5 T+
FER R 0.640 NEAL, UL T AT A B B W R SRR, SCREFER LT
PR, X5 JERT T B BRI N A S TR TR e R AR R . TERRBL2)H, Pk R
(MDA BRHEEE (carbon) i RECH-0.200, HAE 1%/KF L&, Wil M1 SHEE— N0, BRHEGRE
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B TR 0.200 ANEAL, 0L T P @S A (n iR s L L 2 ) B B B AR IRHERUS » T (2) EoRE
FL B (Dig) T R AL E B R ECA-1.808, 1E 1%/KF LB, RU\EEH T oG T2 4 B E )G,
B B A AR L e A B E R E M HIE R, B B RN, X —SiFgs i TR 2.
4.4, BEEERTIEER ST

4.4.1. ZTEIEAXMRE
NI RR HEBCREAE 23 (R )AL AR AE RBR . ASCHHSEL T Moran’s THR%L, 45 R 5.

Table 5. Moran’s I Index
& 5. Moran’s | 1524
A5 Moran’s I 1551 P {H AR Moran’s I 8%
e 0.21 <0.01 e 0.21

SR 57K, Moran’s 1HE¥0 021, RFIVIEHMENR 1 P <0.01 RZVERL, UBRAE S R] 7)
A LB W B IEASRHSAE, b BOR T e B 2 ] B R B A R .

4.4.2. AN BEEEEAER S
AR SR 2 B) W 5 AR (SAR) K 23 BT K = A i [X B0 28 B0 0l i Hk T ol = 2 1 25 ) 52 0

Table 6. Spatial lag model
= 6. TEFEEHEE

Hh B R B R 2 ) &I PR A R L YT EE B RS
Dig 3.378™ 3177 3.465™" Dig
1.729 1.706 1.715
— (1.729) (1.706) (1.715) —
4.186™" 5.220"" 2.712"
(1.045) (0.641) (1.056)
rho rho
0.463*" 0.314™ 0.609"*
(0.125) (0.065) (0.118)
Igt_theta lgt theta
-2.859"* -2.802""* -2.840™"
(0.128) (0.127) (0.127)
sigma2 e 0.025™* 0.024™* 0.024™ sigma2 e
(0.002) (0.002) (0.002)
Pt A - - - Pt AR
N 369 369 369 N
I 1) - - - I [
4 - - - i
P 0.263 0.272 0.270 PR

HRHE 2 6 [R5 1) Jo A R (SAR) S5 SR, 76 = Fh R [A) 23 (AR RERE T, AR 78 () B0, 23 1) [ 1819 R %
(rho) X lgt_theta I7E 1%/K T ER2, RZETJT % (sigma2 e)th B3, ViR A A AR BiF. O
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R A R 22 B (Dig) 1 AR BUE = FAERE N B O I Hom B R 2%, R WIE AT A e Be, O iR A
A IEFHESIAE T, 7T RE i T 0 2 Al it B AT R PR i RE RGNS o 2 R Ao [, rho RALE N
1, VEWTBRHEBOAAE B (0 25 R IEAR OGO o it 7 72 23 [A)_EAR 2R, FLAZRONLAE i BB A
LoUTERRAERE R R, MRAEIR 74 0.26 2 0.27 B4 RUME, BORECT AT S IRHIT REAE AR U LS
., AHH AT 2 B0 AR A MO RE  AR - B MIGIE T AR AR . SRRE,
T = A b DB 7 20 T e Tl R SIE T 35 RO B UBHE RN, LA TA] 308 RFAIE 2SR X P[RR 2, AROR A R
WS BRI R BB, PRSI “Hrr 3R ) “Bormin” Ee R

5. G EEN

ARSCAE 2011~2020 44 = Ay X 41 117 B TR KL » 38 18 SIE 73 A AL 7 48 5 A JR ot DX Ak HR T
SRR, RAE SIS RS H DU N £ 2L,

B BT QTP BRATSOR R RO B U B AR R FEREYI, m T
Fti Rt ey R OIBAT SR R K B BRI AE, B Bt R RN s (AR RARBIERL
FTHIRAC B AR T, HAER BRI L, A=A SR e B T T 1 R 3580 B, S 1m) “ IR
R o SRR, Hr A& THREUN 2N 0.264, HRTK = M 2 HUR T B 40 R JEAKSE A B
HOZRE, BT T “Hoy B BB

B PSS TR B T A BT R R E T B AR . WEAURE, BT At R R B S
b ZE R ) R A B R (B = PV U B ), T b R T AR B o B T B B 25 A AR 1R
1, eyl (et P Mk iR 5540 B R AL A g G A g, ARV Sk EAT AR T B GDP BB HEISOK T
HAARIIHEE 77

= WRAPBO A 2 1A A IEAH S PE AN th AR . Moran’s T REUG IR T, 1 =M X BRHF AR
FEIE B 23 AV SR SRARRAE e FIRTBO T A 1) T £ M BRI 22 5% 2 1) _E AR AR G0 A o 23 ) S A TR — HPHIE S T
BERHEIAT A7 A I 170 22 R0 0O, B3l TiT PR R 55 70 T e 52 21 o S 3 X HEFBOK T (R 52, o 8 DX
[ZAEREREA DR S

ST Bge, ORI R = A XS R B AR KT A st e IR EEE A, R R
BOrBORB xR AR, IR 2 0K ot . ARDHE 15 0 46 AR i P 1) S5 7R 5 it 82 ot ) S 77
ST+ I B RERBOKT, Sz 25 AT RESFBOR AL iRe, PRI AL H RE
FE, PEESEELER R R 1A BT AR . ST 2T S S M T IR S Rl R T
BORSFE G - Wi, BRI, RAOREH T AR, TFaAsr. B EWRSREErE. mMnE
MBI S5, 5 SR AR, AR ARBR R RN LA 2R o S B HE TS FE 1) 23 [] 8 H RO,
LK =G BRI 515 BT &, M REEE AN 55 25 XA B S U A, $RR T
DI AERRAZ 5 T I BRAE S AME LR, SRS T [R) AR S O BOR L T Vi REVRURT IR B 203 257 T ) 5 A 1k Bl
SOt 22 U R R, 6 R UM R AR R R IR T, RSO T R Ak (R BB Ak
HERBCRE AN B X B AT R 1 B3k iy, D S s i BB AR A B 8, Bl ik “ B il
AN “RRHEBGSE 7 o RSy b SR G AR R, IR BT R R IRHEGRE
AL SR I ZR G VR AR AR, 5 I AAT DXIRER (R P AR AL, A ERBRBOR SR, S LA B 42
OREE XU H bsAT it -
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