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Abstract

Promoting urban green and low-carbon transition is an inevitable path to achieving high-quality
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development and implementing the dual carbon strategy, and leveraging the enabling role of digital
intelligence is a key engine to accelerate this process. Using panel data of 277 prefecture-level cities in
China from 2014 to 2023, this paper constructs a digital intelligence index system via the entropy
weight method, and systematically examines the nonlinear relationship and spatial spillover effect of
digital intelligence on urban carbon emission intensity through multiple econometric models. The re-
sults show that: 1) Digital intelligence significantly inhibits urban carbon emission intensity and effec-
tively promotes urban green and low-carbon transition, and this conclusion is robust. 2) The carbon
emission reduction effect of digital intelligence exhibits significant heterogeneity, being more pro-
nounced in non-resource-based cities, large cities, and eastern regions. 3) Digital intelligence drives
urban green and low-carbon transition mainly through three channels: industrial structure upgrading,
green technology innovation, and resource allocation efficiency optimization. 4) The impact of digital
intelligence on carbon emission intensity has a threshold effect based on its own development level. 5)
Digital intelligence development generates a significant spatial spillover effect on carbon emission in-
tensity. This study provides empirical evidence for digital intelligence enabling urban green and low-
carbon transition, and offers theoretical reference and practical basis for governments to formulate
differentiated and categorized low-carbon transformation policies.
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Table 1. Evaluation index system of digital intelligence level
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Table 3. Results of benchmark regression
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Table 4. Results of robustness test
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IR HE BN AR SIR B BAs e, HE— D30 7 I UE A 45 R T Sk .

423. BREBETE

SRS W AR A B PR AR SR R X [T U 45 PR RO, AR SOKE Bl AR A B I SR A BRSO3 P (InCT) 5 4y
TR (InCE), 45 AR A G)FIFR . FUOE(SZH) I ENE R ECH-0.060, 1F 5%KTF FRER
B, X SRR, BRI T BRHE R BN AS 2R AR B AR R B M, TR R R SR
SR S, BRIV E Y BB A e, B[R] A 45 ) e R A9 30 78 - B0
43. BRRMELE
43.1. XHRRY

25 18 B TR AR AN [R) b X 7E B A B @ KPS T AP AE 2 57, A SO REARIR T RI A N AR,
SRR = R A HEAT A LIRSS, Z5 R WL 5 BI(D)~(3), MEIEGEREKE, REFHX 5 X 1
R (SZH) RECNIHTE 1%KF R ZENF, BAEFHMXFORELF, v HEt T o3 X E a1 40
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P ARER R OC BT B, A RE ™ b ot b, BOE LB R HES) L TS AR A W] LR PR B HE IR
IRHE RN e A SR o (B PG AR ML DX IR (0] ) R O F AN B2, AT RE R U T 7 3t DX B Ak et B s
MW ABEIR RN, SO AL BORAEARBR U AIZIE A L, BRI BE 1 i AR A R A IR L

4.3.2. FiFEMF Rt

NG B BRI HE RO AE AN [F] BRI BRI T (22 57 R RE A T D B U 2R3 v R 58 5 TR i K
ZIRWA 5 BA~G)Fo BIVAGERIRN], Iy BOR A e B0 B R P A A2 PRIy vh 22 2 2547
£, HAEIRRIERI T RO 4T ARRIRAR T P SN 2 s RiE, Tl RS S B PR
K, ST AT AT AR RUBE R X B, AA T HCE BRI R SR 528, BRI K IHI L
TIIT R FRBREIN L NS, PSS BON R —, HAU R RS A B R 0 i s, HORE
BORRIEEC N 7 A BR BB MEREROR , iR 28 T B IRHE RN ) 5 25 PR 5 P 28 55 T HF B IR R Ak

4.3.3. WHMERRYE

PATTRS DA I 100 73N 17 A D970 s 2 [ 3 7R 20 D K Rl vy A0 mh /NIRRT, A 36 208 AL
R HE TS5 B R AR S Bk, RIS R AR 5 5(6)~(T)F,  BUE AR i HETS R E 4l A I AE AN ]
TR 7 o 250 2 A A, (BRI RN AR AR RS, /NI RO A 9 A R G it e 1, &
A 17 3T RS R 10 B B 5 7 M ) 2 ) R IR HE RO R R, 3R — S SR AT RE A 1 T ORI T I
1o 7 M 5 K 5 e 3 R Bt 9 OB BRI T SO A R 5, T /NS T ER P e S R s U —
FERE L HI 59 T RBONE L -

Table 5. Results of heterogeneity test
=5 REMKREER

DX g i PR B S 1 IR T A S 5 1
- ARHR rhE PEHS BRIER RGP KIg NI
o (M ()] 3) “) ®) (6) 0
InCI InCI InCI InCI InCI InCI InCI
—0.143"* -0.386™"" —0.101 -0.154" -0.162"* -0.162"* -0.132"
S (0.047) (0.076) (0.063) (0.082) (0.041) (0.053) (0.058)
P AR & P P & & & &
) IS 18] & P P P & & &
Pt 7 & P P & & &
12.158™" 9.308"" 13.349"* 10.650"" 10.383™ 10.176™* 10.8817
o (1.066) (1.581) (2.315) (1.138) (1.250) (1.403) (1.522)
N 1000 998 772 1118 1652 1009 1761
adj. R? 0.987 0.968 0.977 0.975 0.974 0.984 0.972

HE: "p<0.01, Tp<0.05, "p<0.1; 5 ANREEIINE IR @R,

4.4. HlEERLE

ASCRAVLRE 1 6] B PR AETT LA AR B0, LRI A% G 00 th /e AR B W ZE PR SR A THw % . 58—
AL FH R AE [R50 N, AR I O R AR X AR R DR SR AN, IR EALHI T BLEE % BB DA
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FRRE A AR RN N SEAE [B] ) DL S N ZEPE T, BT ARSE R A BR 5 STIRIBIE HOu iR AR B 4 2
B, AT BN B EBOZ R B, BRH)E A AL .

4.4.1. FEllERAR

%26 FHI) BT P g5 T (Ins) T BI85 5, 20 #r 285 B m] 308 A (SZH) I R U R 0N
0.185, HAE 1%MI/KF FEZENIE. XRIPER K ERED T M= M il ib . st Ft
G, PRAREFEREF L Ly TS S m AR L E, AT PR HE OIS o 1 77 b 25 44 T 2%
SBIT A BF RN F AR N S S 1 A Hh DL R 3 b X PR B HE R FE [ 17 ] T WL, EROR b T i
NPT OX — B4, AR AT ARG B0 1R H2.

4.4.2. REBERH

F(2) B F T NG R R AU E R (Num) (540, SR EIH R B0 1%KF E &3 A IE,
T IR L RE % S5 R T T S s AR QI (07t AR, 33 7 P B HE TSR T o BRI 2 1 8 ARIRFF T B 1
SEOFARCFTREWS A “BIARLF” BOSAT B PARBR BRI, BE 5 IE B U bl (e 3k 4% (B AR BT
BRI T O RBCHE TSGR AL, HETHESh I T A o (I B Y, B0AF T (R H3.

4.4.3. FFEMEMRML

F(3)s B4 BR T HE T B IR B AR [N SE R, R B1)(3) S e g2 o N BRI A TG B AR
(Hum), 41)(4) W25t F 5 AR ML B A8 (Tec). 25N, BUST N JIHCE 203 DL B G B AR 1)
[FA REOIE 1%K T LEZEAIE, UHECEILREY B0 in A SR ARMEE R . SAMIE[19]4
i, BRURRC B A ADE I D SRR BRI, BRI A BCHERCIREE,  BOIE TR 1% H4.

Table 6. Mechanism test results

= 6. HFIIER

PR F2) SOFR B PHRAC E AL
B3 (1) 2 (3) “4)
Ins Num Hum Tec
0.186™" 2238 0.007""* 0.011™"
SZH
(3.218) (4.659) (2.778) (2.937)
AR & 2 & = =
g2 1) B[] = = = =&
bl = & = =
-5.378" —18.641 0.169""" —0.182""
_cons
(—2.323) (—1.564) (3.614) (—2.680)
N 2770 2770 2770 2770
adj. R? 0.792 0.910 0.967 0.800

H: "p<0.01, "p<0.05, "p<0.1; T ARSI RSP ER

4.5. RS
FEREAT I IHERUSE VA BT, 56K H bootstrap #EAT 1 300 YR IIFE, FRAFUNL 7 P (T IR ORI AG B0 45 2R
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Table 7. Results of threshold effect test
F 7. TR IRLER

I T I T2 F A P 1A 10%IE TR 5S%IGFKE 1% TR K
Ll 14.27 0.010 14.083 16.299 19.503
SZH BT 5.62 0.843 14.109 17.578 29.092
=T 5.02 0.920 11.254 13.174 17.280

B 7 TTHE NS B 45 SR v, (TR & SZH AV — [ THEAE 1% Stk B3, mixXU TP 1E =
0.843)5 =T 1HE(P i = 0.920)F A @i W AT IS, Ud BHHCE A 7K1 X6 BikHE 8000 52 i S A7 A8 B — 1 TR 2
Iio PRI, B3 F B — TR AT (U 20 A, DA A IR AE B A R0 1R DX 1) P 4k 7l 585 A 2 Bt e
GHEIrEER AT

Table 8. Results of threshold model regression

%= 8. MR E EF%R

A InCI
—0.0399
SZH <0.0352
(-1.02)
—0.1110™"
SZH > 0.0352
(—3.38)
11.2553"
cons
(26.16)
5 i) A =
g2 1) B[] =
E=uilk ) =
N 2760
adj. R? 0.6179

FE: "p<0.01, "p<0.05, p<0.1; FHEHNLIH.

2 8 [ TR [l Y5 25 SRR W] 10 T30 T BCE KT X BRHE ORI, BT TS 1)
HEAE(0.0352) I, T B0 AL e L 1) R BN —0.0399, (AR 2 35 AR IG5 I 42 X ) PAY 3 T 50 A 2 Y
R HETBCR L B AR £ T T AN 28 B8O TR I 5 — TTAEAEL(0.0352) I, 3uk iy B (L 5 R ) RN
—0.1110, {£ 1%/ ERZ N, RIS TR EG 3ok v S5O0 P 3 B Rk IR 80 5 PO 400 1 280 A EAS
BUTEIF R o X — G5 RIGE T AR B HS

X AR MERHE AT RE SR AE T, BB AT A T BRI, 3 i B A 3 R IR EE ST EAS
A BT IR AR 5EE  BREROR N I FBONA IR, A AR R A A A 7 AU RE S B 8 el
BOR; TREHE Ja T B8O KT (0 H s A R S8 e, U e 2R A 190 2% R 5 i [ R0 78 7 BT, T
REHES ML A5 R REAE = PINELTH . TRE 2k bR QB S8, DAL DR URIE B RO 5 2 F kAR, KR
SETT T IRHE R, WX B HE A5 R 7 AR X 25 HSE s X F (11
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4.6. BTN

4.6.1. ) BHEXEE

TE 25 SRS BRHE TS FE 50 (9 2 A1 RLNE R, AR SCRFH 4 JR B 22 4R B0 508 /K7 5 i HE T
S RAR O PEREAT TAREG, 2538 9 Fivm . MWEUE KPR R A ATRHIE RS, & FE 0 52540
NIEAE, JEEEIAE 0.043~0.093 Z[A], HAETE 1%MKF ER3E, SRECEL KT b3 25 8] _E 3t AERE ML
GY A, T I R (0 2 (RIS SRR o B HR IO B ()R R B b 8 1 28 TRDRE Ok o 2014~2023 4], 3
B2 FRAUAE 0.060~0.111 Z (A1 5h, Bl 1 B E A5G, FLBEE I rHEAS , 25 M A e Mok B0k 34,
SR B IR TR0 JEE 1) 2 R S SRS TE R T2 A A AT s A o 3K — 45 SRR B 0 BRI 5 (A T S A gk 47 1
—BWtA.

Table 9. Global Moran’s I for digital intelligence level and carbon emission intensity

9. BENWKESHEHBGEEN2E Moran’s 1 353

. HOE K B HE TR L
Moran’s | Z p-value Moran’s | Z p-value

2014 0.093 19.008 0.000 0.060 12.152 0.000
2015 0.088 17.900 0.000 0.068 13.601 0.000
2016 0.086 17.453 0.000 0.075 14.924 0.000
2017 0.085 17.188 0.000 0.085 16.883 0.000
2018 0.083 16.726 0.000 0.087 17.264 0.000
2019 0.075 15.057 0.000 0.107 21.116 0.000
2020 0.069 13.880 0.000 0.109 21.418 0.000
2021 0.058 11.763 0.000 0.109 21.478 0.000
2022 0.055 11.252 0.000 0.100 19.755 0.000
2023 0.043 8.998 0.000 0.111 21.781 0.000

4.6.2. FERBERNERS T

Table 10. Results of model specification test

= 10. REGFERILER

(L e it Giit= P{a
LM-error 8552.061 0.000
Robust LM-error 4931.328 0.000
LM-lag 3719.552 0.000
Robust LM-lag 98.818 0.000
LR-SDM-SAR 30.85 0.000
LR-SDM-SEM 63.68 0.000
Wald-spatial lag 82.37 0.000
Wald-spatial error 17.71 0.013

FETT e 2 [ THE Al Fl i — R AT H 2 Sd i TR, A IR g Rk 10 Prox. 20
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TR 2 RN 5 2 AL T AN LM St B TE 1%0KF b 825, 3R WSS rb [ e 1776 2 1809 I HCHSRT 2 [
ZEMIFK. XK IR as o P A A A RS A 7 SIE SR . LR 3045 RIITE 1% KT LR, BT
“SDM W[ fajfk %5 1) s o B 7R (SAR) B 4% 1A iR 22 B 7R (SEM) 7 R %, % ] SDM M#: T SAR Fil SEM
HEEMAMS . Wald f50HE—BIEL4 T 23 A 5 DUR 25 (AR 2 R ECH 07 BRI, FRKIESE T2
()L AL AR P P A, R] AR S i 24 SR P L 1) [ (1 4% (R A: SRR AT ik vt

4.6.3. ZEIRIAYSEIEST#r

P11 N A SRR R EIE SR, 2 E H FEH R p 4 0.650, 175 1%KF LEERIE, X—4 80
B ARE A0 T 6 e A S O 2 2 P A ) S PRI, 2RI o - MR K - IR M)
AT . MAZ O R AR B R A 7K P (SZH) B 23 () R (W * Xk, HRECH-0.540, 1E 1%/KF 1
A, UESE T U R SR ATAE a2 (A HE RS, R BABCE R RIS A R IR T AL X, 18
TR IS 2 o SRS 408 T 3 T PR e AR JEE P A A F[20], SR TEA SR ¥ H6.

ARF e o 3 7 e 508 e T B H R T3 P 1 72 () RO 23 i R LB RS 5 (AN, AT 3 — 20 70T o
ATLAE S, EBRN 5 AN RBUITE 1%KF LR N, HIAERN R Bl kT BN,
XRS5 TR E X IR BF— RGN RHEHE IR U [F) R A R D A i R LS st JE 3. RS
PUHIRAE, X PG 2 = ERE S — R EARARY B, X — R ZE R 3 B L2 sk
91k, ORI RS EOEEHA . RIRE AR S EE AR Pl B L = SR A m A
AT R “RTE - BREE” ROENREE RN s TR S, RIT RO R . BT
7T RS TARR, RO B T 2 8 5 By A At B 1) A A A SRR A P A
e A LI T AR AR s, R, SRR I e s A S s L A R L Y, = R,
TERICHE B AR, M7 BURF 25 £ 3% ) AR IR T (8 B i 1 . B MR IR SR AR, TR
FEURIZONL, 325 K 23 11 R [10]

Table 11. Results of spatial spillover effect regression

1. Eim R A E AL

E, 1) (2) (3) (4) (5)
Bl - — —
InCI W*X BB B2 4 FSY
—0.149"* —0.540"" —0.155™" —1.849"" —2.004""
SZH
(0.019) (0.163) (0.020) (0.672) (0.673)
0.650"""
Spatial rho
(0.096)
0.012""
sigma2-e
(0.000)
Pl & & & & =
P A & b b 2 =
5 i) A b b b b =
Observations 2770 2770 2770 2770 2770
R-squared 0.106 0.106 0.106 0.106 0.106
Number of id 277 277 277 277 277

HE: "p<0.01, "p<0.05, "p<0.1, FETHIRIEINZ LR ER.
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AICLL 2014~2023 42 [E 277 AT HAREEE A0 FOREA,  ER] AR A BB R bR A &
(Rl b, SEUEATES T O A T B HE OB AR, AR R A RN TRV A L A Al AL B
BERLE— 2 o b HAE FA ML AR 25 (F)3s H N, AT 90

(1) B R o 3 B HE s o B LA B R RIE R, bS5 e e 0d — R ARSI R 50 J5 A SRk
STy HE TR, BRI PSR TR . ORI RIRE B AR =4O R R
FE ) B2k HE R o

(2) B R RRHE TS5 FE (A0 VR AR AE 2 38 B S TR AR AE , ZER i DX SE I B S, %o P
X HE RO BT 23 MR, R, 3X— RONTE E SR 0 T A K T BE SR

(3) H5E A P X B e T 5 11 S 0 B 0 A ) R R R R T TR R AE o B AR T T TR
I, HBRHERCEE I E A R, AR E AR, WHEN A 2 B .

(4) TEINZEHRZR G, BRI R X 30T B HE TS5 BE 1 S 1l A FH A SR 2 38 B [RIE, O 4k
REAN B S5 25 40 i) AR b3 T (R0 B HE TR B, 3 oF 408w 3R T PR s HI T P A7 A Y 3 1) ) 2 1R i 80 o

52. B7R
T UL EREE S, NI FIRECR A R RE RN, HEBIR T & R R, ASCHE a0 R
AL

(1) KA ECE M R - IRIEHE L8, B R KT B8 I I TS, A fE S 4 Hh A ik
RHEIEHT, T2 2 AR 39l i 2 G A e R R A R U S Ao BSORT e T R G  Bice 28
BUUETAFEOR TR, BRI £ 2@ 2 B 5 b B A B R B RRAS, DO R R R N K
(]38 A B SR A, HESIR AT SO A T DR 125 o A 28 1 s 5T, 7 20 R TS KR A P sk e
TR RE R o

(2) SEHtZ A MBI R RN o 25 T HOR A IRHE RN IR 5 RS ARFALE, R “ — 1007 IR &
[, DA E . SRS . B ANF X A R SRR T O A FARFAIE 0 o C R A ST e M\ A 5 8
FACEE R Al S 22 S AL IR U, AN TR RO IE M DB AR R AR, TS B AL IR 2R
T DX 35l E) SRR T

(3) WL BRI X sk [ e FR PR o S AR A DR R 10 2 R i RS A, AT R A% 4 S b A VR B Y
JEBR, AR S DX [ R B B A R BB . — T, IR S XA T O 22 S AR AN Sy, T X Ak
BB RE 2 LR B L R D PR IR B LA, SRR AR R 06 . BORTRIR . Bl s BB Xt =, 7=
I3 O BRI HE RN (I IE 1) IR 5 55— D5 T, L XA A 2 3 5 5 00 DAL, HfEshk
IR X A OB E I X o B AR R BOR . I8 5N, 3SR LI T T R ORE B IX B L
WRAENE” s AR BRI LA R R TV L
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