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Abstract

The digital economy is the core driver of high-quality economic development, and its in-depth inte-
gration with green innovation is a pivotal solution to the conflict between development and emis-
sion reduction. Based on the panel data of 108 prefecture-level cities in the Yangtze River Economic
Beltfrom 2011 to 2023, this paper constructs a high-quality economic development index following
the five development concepts of innovation, coordination, green development, opening up and
sharing, and measures the digital economy development level from dimensions such as digital in-
frastructure and digital industrial development. Using the double fixed effect model and mediating
effect model, it empirically examines the impact of the digital economy on the high-quality economic
development of the Yangtze River Economic Belt and the mediating transmission mechanism of
green innovation, and further conducts heterogeneity analysis from the perspectives of regional
location and carbon emission efficiency. The results show that the digital economy has a significant
and stable direct positive effect on the high-quality economic development of the Yangtze River Eco-
nomic Belt, a conclusion validated by various robustness tests; green innovation plays an important
mediating role in the digital economy’s empowerment of high-quality economic development, with
the mediating effect accounting for 65.3%; the enabling effect of the digital economy is significantly
heterogeneous, exerting a much stronger promotional effect in the middle and lower reaches than
in the upper reaches of the Yangtze River Economic Belt, and a more obvious positive impact on
cities with high carbon emission efficiency than on those with low carbon emission efficiency.
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H5HL, BT ATHE N RBBCE R AL AR ATIEA, DR R EER, DI
RIREE R, TR 5452 S GURR R & . 41T, REIEATRF T n, ZRE
Hrradt RISt m R RK BAS[1]. 2, REBTFEFBREY K, 2024 F£5 25 %0
PP IR AE b A SVE LEEIE R 10% a4, BT BRI GUHT BT IER 2 SR e g 0 K AW TT
AR B @ PR mIHEE k. Mg tEmar i, @ T EBM . N TR, REBIREEAR,
FEPA AT RERERR . REVREAEMIDCAL . ARSI B By T A 4% 8 AT B ARIPE T, BEREHESD P ML K7 (e e
BRI EERAE, RS OB R LI R SR 2] -

LA, EIEHES) “87 47 WIERG, T EE BRI TR REVREL RS SR N 8
5, ST R SRR RRIREE3]. HE MR, By @btk R AR R R SUREE A 2. 8
TG AR IR A SF R, AR ERBAN E AR R P R NI L R, AT = P R R e F i B R
Tl 2 Phik. RIS, RGERFTBTETFR2G bR KRR RS AE L N AEZ R,
W 2GS R R Z B IR AR, AMURE F 5 Bt SO0 K RV ELE T 7T, EREN
FE IR BT R R HEShZ T PR A R SRS AR 51, BBl B AR AL A i o [ AR
.
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2. ka5t
2.1, YEkguk

211 @FsmRERBLXRIR
7 45(2019) T = T B R JE IR, SR RABLIZ: ) 40 5 o o B O JR /K S kAT T B [4] . A e H225(2020)
T il S0, TRk, L0 TR SRS E i E K BN K R[5].

2.1.2. BFEFEFERELRIFI

K 5F (2021) 185 0 AT 2011~2017 “EE MRS, 00T 7 ET- LU G U R i K R RS2 [6]
B K755 (2021) T 2003~2018 4F 284 ANHBZL T, A4 A AU AL A AL PP Al Kl 48 B 0T 22 v T B R R I
SO [7]0 FET A EE(2022)12 F A 03 THIAR 508, 4 2 2 () AL SRS AR 1 B0 48 B IR i o R, @ i AL o
MTIGIE T SR B ARAHT i A AE F 8]

2.2. R

221, HEHHM

BB A BB RN 55 BT AR 2 oAb B BARAE , L LB AAZ O A = BRI R B a A,
REMETE 48 5F A6 7= 5 A A 1R BN 48 5 Q1 2 JU R BR RUS AN BE A, SEINE B R 8 5 A A AR P I W )
ko BFGTT R T ARG A PR L BB RIEA LW, B R E R IR SRS
Sz A, SRR 558, WA, BRSEG A ERNIRERMS SHRALE, FREEAERTY
WL E R S AR A G MAE0], NAT AR RENEH N ERGR S KEE . o, rast
RFEN TR KB Tl RN S R IR FE N, Al S 40 5 & Ak A= 7 A AR 10 5 R ke
W EA PR AT, AU SRR IEE A . LS A SEHRA, ¥hgmd
PR R TE . BRGIFT IR S Pk RV ER, R AR A RO, WA~
R BN TR R 2 J2 0 35 S0 0% T B R R A% O R il F 0k, SR TRk 1. B @B &t
JRE AR A BEIERRIER .

2.2.2. [BIEHEL

WF A B ARBEE SO M RYE, — S, mE R T RS AR AR & &
JREIPE 2 AR R, HESWGEF ARV RIAT M RIEE S MRS S R, RS Al B AR
A6 = [ P Ak R 1 94 HERE[10]s 55— 5 T, BUFBAR IR EBIE 5T 2 N A SR B BARNA
GOHER ANA RIS BT R, @it A A BN A WAL X IR R A I R SRR G, g
BRGNS &L ih . AR, FAEG OO A A SR, Fr, HBrfRmid e
b AEFE . L WERAMAEBCTAEE R [11], HESh A BRI S e B 5 A P AR R AL i
(EEAL G AR B FE RS . iR R e, skl RBRL. EmALEE R T S, RN Nk 4
B ARAE P it (K137 S AL F S T3 e, HESh SR B8 ™ 5 R 15 i 5 AT 4

TSk 6 BB AR e Bh 457 = R e R B M DB S 1%, Relisidid ik A= = T2, IRAL BB IR 2%
SE R AT PR X I TR 5 Aol B 2 TS e, B A SE Bl AR S SRR A RIS
SEAPT BRI A SRERSS, I FHERAEHEBTFRAR, HheSBITREeRERE.
ek R, gEtlEnEd s e SR Y kR T SURER LA, AR R KRR
BRI ERMEECESYERE, A G R B R KN . SRR i R R AR . R,
FEHBF B 2: B @ ur ksl IR TS ARUHT K, TR BHTIR RS 11 S 145, T REHESh 235 = B
R,
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3.1. #HIEFKIR

AT BEE N E KT &5 2 T AR EAE, BT B VA M B E s, b sRE B
BRiXEe [X . R AWTIEREAS Y 108 ML T . MAh, % T TS R R IIE 2011 45, FrRAA SO
]}y 2011 4E~2023 4. A HEIE L EE T &80 SN gH R E T Mk, EPS B FE LA &
HIgeit A .
3.2. TEiLHP
321 &@FERELXRIER

S DA, [12] [13)A S LLKIT 51 108 M i AW AL REA, IKTEAIE . Thifl. S, JTHm
FEEFRHS, EE 16 MEFR(E LT 1), i FRSLE M @KL 5 40 i B R R TR

Table 1. Indicator system for high-quality economic development
=1 f@FeRELRIERKAR

AR Bt/ E = TN ZHARbR KR
R&D WH#BZ P i R
e CUEER I R&D JF B G
BT LRIE R EAND B gt EE
il X 35 b I AT S E RN AR A BT SRR SN BIT G
AN
PV i FE=rA G ek WG FEE
- TRy A HE Al FE/GDP e
» HE5 58 Tl SO5 HERCiH/GDP B gt EE
%
o P 3 53 T A b .
AR i K AR EE S EPS ¥ui e
. U SEBRAMNE R L e
FFI AN S 1R BWH g FEE
NIGHA =B RAL L "
FHEARNLRS IR ——— EPS #¥5 /%
= A TR B TP T .
Hakh SRR T A 72 (0 SR EPS S Fe
T PP FE 2 L IE SR AUGDP B gt EE

3.2.2. BFLFERKFE
I — B rEaiy s, SaLMEMITR, ETEdEaTEM, BT 8 MElR, FFERBURHLE
Mg TR KR IEKE. BAANE 2,

323 FNZEE
A AR R SRR HT KT, RS R LR B R

3.24. ITHITEE
P A R U T TUREFE (gov) 2655 A /K- (pgdp) 4 K F-(fin) B¢ 3 32 B2 inn) LA, 115 % (den)
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e BURF T PR P R — TS SCHIGDP, IR BOS $ir &, 2050 A KTl N ¥ GDP &, KT
DR e R LA A7 ST AR BUGDP, O B3R, BB 0 B A 2 [ 58 3 BT BUGDP 2o, A 18 FER
WAL N D ATEUE AR, B0 H & .

Table 2. Indicator system of the digital economy

= 2. WFATFIERRG R

e SN 7 & (=7 =g debr LRV
) R 175 A TR
e Henli gt B ) B )
FE 3 HLID ) B il i BN IR &
&R A it 5B, THENUIRSS A ol A 5
Her kg HLAE Pk NEHAEE S S
LU R IR HrHARBEE Her R R AR Bl AR R
Bt 4l Bt B4 Bt B bR AL
BT BT R REEAHAR S H
e lERe e RE EYIPN e 2 il
O Bt BN RFER
3.3. REME

3.3.1. EAEEIRE

BAE AR H TR R OB R B SRR R FIFMCR, a2 MNNERRSER S
FEMM R IR, NEESIrHAEEEA . ASCRH R RNEEAL, R FE PR 20T E iR R
R RE T TR AR A RE . IE I T TR R, A5 A 3T AR 22 S A () AR A IR 36, 1 Sk [ A AR
mr.

5
had, = 3, + B dig, + > A.controls, +u; +V, + &,
k=1

FHorphgd, M1 dig, 2 BIARERSS | MR t AT R KRR B 255K, controls, #/R— &
FIEEHAR R, U Ay, BRSNS, e NBENLILZH .
3.3.2. PAYEIIEE

ARSCAESEHERNAREAL 2 J5, bR A N, REBCF AT SR OAIHIKF R4 5 5 R =
RIBZIFIMIFKA.

Ferprky i ch A ORI, LR =Bk

5
had, = 3, + B dig, + > A.controls, +U; +V, + &,
k=1
- - 5
greino;, = o, + eydig; + >_ A.controls; +u; +V, + &,
k=1

5
had, =&, + 8,dig, + S,greino, + > A controls, +U; +V, + &,
k=1

Horp, 1 Rk, tAURIIEL,  had, R s | MRTTER ¢ SRS RER RIREL,  dig, NEUTABTK
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7, greino, &R, RARE I ANITTE t FERISRGEAHTIKT. controls, A— RIIEHILE. B R
FAGER AV E R R RN R o R FETESOAH KPR R U, Fv, 205 R os Mk
RN RIS TN, gy NBENLAR NI

4. SRR
4.1, fRMGEIHER ST

Table 3. Descriptive statistical results
= 3. WIRMGITER

AR ORI e bRtz BNE B/ME
Had 1404 0.0803 0.087 0.8667 0.0126
Dig 1404 0.1045 0.0766 0.538 0.0101
Gov 1404 0.1931 0.0806 0.675 0.076
Fin 1404 2.5439 1.0093 7.1744 0.7642
Inn 1404 3.1379 1.5676 10.0593 0.2531
Pgdp 1404 6.0052 3.4716 20.6278 0.9674
den 1404 491.7117 304.037 2391.411 55.0774

M 3 WA LB KL &3 m B R R R B RN E R, W{HiAE] 0.8667, H/MEE
0.0126, Mk &, BEWE HSIRT 2 BRBWMAT4E. FFE, BTrar KEKFEEBRK, K/IME
0.0101, #HAAEA 0538, WA LIRS NIRRT EF K PHAEREZER.

4.2 Bk [E)3
4.2.1. BEL&O)F45R

AR SR Bl AR IR 7R T B R R A U i R BELRE RS, AR AYIE T hausman A5 36 4t iHE
N 114.61, 1E 1%I/KF R HE4s 1 15 FH BATL R0 AR 70 1 SR e, A1 okl e s SR P O [ s R A Y, 388
TN d AR T, EARIEHE R T 45 3R L% 4.

Table 4. Baseline regression results

4. FERIVFLER

Ei=2an (1) had (2) had (3) had (4) had (5) had (6) had
Di 0.321" 0.334™ 0.317™ 0.271" 0.27™ 0.252™
g (2.84) (3.02) (2.97) (2.85) (3.29) (3.09)
Lnaov 0.022"™* 0.039"* 0.031™ 0.034™ 0.034™
g (3.27) (4.39) (4.49) (4.92) (4.63)
Lnfin —0.038™* -0.026™* -0.02"" -0.019™
(—4.11) (-3.12) (—2.83) (-2.73)
Inn -0.008™* —-0.002 -0.002
(—3.44) (-1.4) (-1.16)
pad 0.008™* 0.007"
gap (4.69) (4.95)
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Lnden (()2025)
cons 0.047™ 0.083™" 0.1489™ 0.154™" 0.089™" —-0.291
(3.96) (5.55) (7.24) (7.77) (4.59) (-1.78)
Id yes yes yes yes yes yes
Year yes yes yes yes yes yes
R? 0.9720 0.9729 0.9742 0.9759 0.9815 0.9824

e O, 77T T RERRE I 1%, 5% 10% K1 B R AR .

MG 4 aTLIRH, BE— RIEHIZEMIIANCLG, B E5r 5t &0t i KR M R B Z T %
I, HRMKIRTE 1%HIKF TR, HARE, XUHETEGN &5 &R 8K RIS AA B3E HBON R
SERIEFEEMT . AEE 1Al DUE H, MR =2 0T, Br@ur = 2502 0.321, RUHT
ZETFAEIEIN 1 AN AL, 2R R R IR 0.321 MR RN R LS, 04 BB A
T, W 6 FIE BT AT RECN 0.252, tHAE 1%KF T 83, W w4 pr s — 86,
S0 TR R AR EOE N 0.252 ANz R ENH REEAE R, (R AT RS B B A B AT T
BEBMEBEEER. 780580 7% 1.

MNENEHAEENTFRE, BUFTIREERIHRECN 0.022, NIEHTE 1%/KF 2%, WHBUFT
TRAE 20 M Bt 0% o i i R B REURHEH . BUOABUM T TR AL IR AL B 0%, 5] Sk gs
TG, HEEhZHF VA 5K F) B RAR T, AR GBI R R, NAT R R R T Rase bl
TR ST R EARRE . SRR R BN-0.038, 1E 1%/K T F 53, Fon e mCOr 25 Rk R F
PIHIVER . PTREJE R SR PR B, A T s AR A R e R, TR i B ) [ A A
W FRGHRRGA AR, T EE AR SN R A I AR L, e DS E I T E A T
R, P BTRE RECN-0.008, TE 1%/KF T EE, XAENF S EKEEGHGER, JRET KT
TR X el R R KPS, THIRT )5 A 43 % P T SR RIS 1T 222 00 5 X 8 R R L ) 4% B3
PRABDL R, 2038 A B I 38 A6 255 14 . A3 GDP X &5 i i R B A R & Rk E A, B R
4 0.008, 7E 1%/KF FEZE. NOZ%ERFEIEREHN 0.062, 75 10%/KF TR, XFE5 E & KRG
N E HESER

422 TREMRE

N T ARAE R T 2 B KT 6 22 B v R R TR ORI AT 45 SR AT, A SOREUCL R JURR R A 6 7 v
%5 BAREIR T FORMETER IR (4 B, Ry 1 5 9L [nl 45 R

1) Bl

SR P 5 R R R R R R PR RGE AT I AL, 3 BUR U AN -topsis vk 6 v i i R JE Fe T B
WA BB LG, SATRLRH, BREE, WES S 25, BFLFRHABIKAREE, HNE, %
FERT T [ A 45 5

2) 5%4F FEAb B

H T RE A Kl P T A7 R (0 S (2 0 T 4 P AR T, AR SCRA T WU 5% 110 45 R AL FE S g, %o
FT AR B AT A EE, B EEAT RN, 9319 5 51(3). SREIR: BREVARBUEK/ANESI, EAFF
SYIHA, BEVER G, FUGE ESO A e R %K.
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3) R 1

gt ARG AWM, B ARSI O R B 5 4 5 KF I G — BN 8L, 34T
B, 32175 51(4). B, FIEAREMEN 0.254, HFEF/KFKIHEERAZFRARLERE, 51X
WSS IR — 3. [FIFEIE WA 5 SEUE S5 10 I e @ M AN R4k

4) HIbrEEET

ERITEF PR L AER 2 NEENH TBOAIAL. XA A R SRRk, &5
AR AR 2Z R, M SR EESE R WZE, e R R 5 DR E KA, B3% 51
%55, EHIBREFETREARMEI T, HFE AP0 XRS5 & i & K R s REUE >y 0.212, MLk
FLRRIALE R, EARFSMBEERKFEAZL, 0 Ul, BFEFKEE5 iRk ERLAIE
IR A7, AESE T B SR AT 4E IR AR M A

5) & elal )7 =

KH “xtsce” fhiit 5%, %771% A Driscoll-Kraay (1998) 113 S ¥t 75 Z 461+ 751, LAKIES 7 2
FEL B AR, SRS — bR UEIR . 2% 5 58 6 FI IR TiZ ik mla g 1, S g bt bl H R Bk
IHE AL, S BIE 7S5 45 i i R B et e

Table 5. Robustness test results
%5 REMREER

LT () hqd (2) hqd (3) had (4) hqd (5) hqd (6) hqd
oi 0.252" 0.209™ 0.154™ 0.254™ 0.212" 0.243"
9 (3.09) (3.01) (2.49) (2.52) (3.75) (10.24)
Lndov 0.034™ 0.035™ 0.019™ 0.031™ 0.032" 0.033"
9 (4.63) (5.01) (3.44) (4.24) (4.46) (5.3)
Lnfin ~0.019"" ~0.025™" ~0.006 ~0.015™ -0.018™" -0.02"
(-2.73) (—4.01) 1) (-2.18) (-2.73) (-3.26)
- ~0.002 ~0.001 ~0.0001 ~0.002 ~0.002 ~0.001**
(-1.16) (-0.74) (-0.45) (-1.05) (-1.18) (-2.94)
pud 0.008™ 0.007"* 0.005™* 0.008™* 0.007"* 0.008™*
gdp (4.95) (5.66) (3.65) (4.53) (5.26) (11.07)
L nden 0.062" 0.058" 0.021 0.056 0.063™ 0.064™
(2.28) (2.42) (1.13) (1.91) (2.25) (2.23)
cons ~0.201 ~0.264 ~0.054 ~0.257 ~0.289 ~0.304
(-1.78) (-1.86) (-0.48) (-1.48) (-1.75) (-1.81)
Id yes yes yes yes yes yes
Year yes yes yes yes yes yes
R 0.9824 0.982 0.9739 0.9812 0.9707 0.7255

Ee QRO U, 77T T RIERORIEE 1%, 5%, 10%7KF LR E TR

4.3. HEIHT

KA L2 B B 7 28 BF KT AT DL EL RS Wi 28 B v R A SR A4, 3 vl DU 2 (0 B 6S 28 35 vt o
R BB EFE . AR P AR, B OAIH TR Bl R ILE 6.

DOI: 10.12677/5a.2026.158181 83 it 58N


https://doi.org/10.12677/sa.2026.158181

TR

Table 6. Mediation tests
< 6. PN

fatn Had Greino Had
Di 0.252™" 1.794™" 0.087"
g (3.09) (3.22) 2.77)
. 0.092"
Greino (4.87)
Lndov 0.034™" 0.124™" 0.021*
9 (4.63) (3.07) (3.77)
Lnfin —0.019™" —0.085™ -0.011™
(-2.73) (-2.07) (-2.24)

Inn —0.002 —0.028™ 0.0007
(-1.16) (-2.02) (0.92)
Pud 0.008™" 0.005™" 0.003™"
gdp (4.95) (3.96) (2.94)
Lnden 0.062" 0.355™ 0.03"
(2.28) (2.19) (2.02)

cons -0.291 —2.157™ —0.091
(-1.78) (-2.23) (-1.04)

Id yes yes Yes

Year yes yes Yes
R? 0.9824 0.8912 0.9884

Ee QRO 77 T T RIERIRIE 1%, 5%, 10%7KF LR E TR

MFE 6 R LAEEL, BT A prREn B ERmSEAHUKCE, RIRARECHN 1.794, 17F 1%/KFFEE.
KT A TR MG EAHK PR AR BT EE, MR R. el KT 25 1 B
I [B] 422 3 B3 AE 1%7K1 R i3 o SR G K I A 308 1.794 * 0.092 = 0.164, H7- 4 U 1) BLHEEAK
%}y 0.087, &ALNIN 0.251, ZRELENHTIIH AR08 5 A 65.3%, (PGS 50%, 1B EE &R 2 BT DA
REMS (LI 2T M R R, IRK— 84 il i (e gk et QT RE S8l . HnTREJR AT =, — 2%
FETHKIE 56, KEHE . =TSRRG, WRPRTE B R SIUHC A, (2 T 4R IR m
POy B S O R AH . R, B ER AR S AR A T R R B RO, gk
BLEREER. 6T 28085 A SRS RT . SEOEBUOR X EEER TA LR, FRE
ALP7 ) REVR TR 5 75 e HE R, AT KBS At (S B R AE P2 R (GTFP), X RATF i &R R %
O BARARMIEER . —RENFE GRS, SEMENESREIILE, DESMRE T 2EA
B3 ToT I X3 11 P Rk % 20 BRI R, S B 22 B AORS R IR VIR BRI R A fEIX —ad R, SR
Q3T 5 260 T 2 008 L (R Zh SRS M B = g s, R ke e AL G el se skt . B Rk
OO, B AL G5 R ) s KT, SE SORT IH BN RE IR E 4, NG R TR R RS T SR 45
WISCHE . 2, WRE TR% 2. RUIETF LU L ae %l ¢ (BB R MR 2 5 m B R R .

5. 4 RSN
51. FERMESH

5.1.1. XigFHR M4
M SRS, KIT&5 &5 m R R R AR R BT EBUR, A THREZERFA BB $ T
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LUFRIRN, WARIT S R ipidt— 20 o ey 22 e X A5 e o R 1 St o P R
el N S 27 o SN LN 3 R 67 D S 1 < N LN A5 176 = S o : G
1, FFEUE 2, FUEE 3. BARR M SHra RAE 7.

Table 7. Heterogeneity analysis results

=7 REMSINER

e (1) L (2) HhiiF (3) TiF (4) @SBRI (5) MRBRECREIR T
H Haqd Hqd Hqd Hqd Hqd
Di 0.1384 0.166™ 0.411™ 0.285™ 0.157"
g (1.97) (2.42) (2.17) (2.64) (1.86)
Id Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes
Obs 403 676 325 702 702

e QWM U, 77 T T RIERRIEE 1%, 5% 10%7K-F B R AR .

T T 1~3 53 R TRILATH I L N B S R . BT AT KA T R 402 0.1384,
NIEE. RPZXBEFETFRE IR R S ERE, ARRIEBEEKT, HERGZ LFZH
PEEH D, Hikb R, REBCNZNE, KZHORTHFEF MG A T, oA, xt
ZGF R R R E R A BR . i e X AN R X 5105 R 5055008 0.166 A1 0.411, ¥ITE 5%/KF R
BE, YR NEREANT R IR m AT R E KR, B R R KT . H—
AT RESE RN R XA N FR E B E 200 R R EAT X, T I 0 55 il v it A B 2 R R S K e 7
Wb IX, FUBERLN IS H o R A U X FE BB iR R i 4% B a3, ROl R %,
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