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Abstract

Based on panel data from 30 provinces and cities in China from 2011 to 2021, an index system for
digital infrastructure construction was constructed. The entropy method was used to calculate the
level of digital infrastructure construction, and a time autoregressive model was used. An empirical
analysis was used to test the direct impact of digital infrastructure construction on carbon emission
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intensity, and to further explore whether there is a spatial spillover effect of digital infrastructure
construction on carbon emission intensity. The research results show that: (1) There is a high de-
gree of spatial correlation in carbon emission intensity in China. (2) The construction of digital in-
frastructure has a significant negative inhibitory effect on carbon emission intensity, and this con-
clusion remains valid after a series of robustness tests. (3) The construction of digital infrastructure
has a significant spatial spillover effect on carbon emission intensity.
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1. 5|15

H TASHBT 2020 4815 X WIA 1 807 S AH B o (0 UE0EE, [E KM 6 1 R EURE BE8 T A 1
TR . 2022 4212 H, h3tsk, ST (KA 76 I FLRI 49 2 (2022~2035 4)) , #3K
IR s B AR i, A A RE R A AR B, ATNEAT R QIR SRR, SEIUR R R A vt & S
AiJa e H AT TE ST Uy SRl Bt @ W AR 7L £ B AR A LUR LI T — 2 By SRk i i B AR
R AR G T 1], BT IR B BN, By A LD “ ST I BUR I SERE R
Moy SEmt Ot e e O ACEEAR B, 6 e e SR M RN BEAT IR AR 7T 0 1 35 95, (2024) WARMVA A H A, A EN
o FEAh Ot i 58 3 A Bl T3 s A T A R B R AN R AT, (R PR Tt b i A P s S S
PRI U 3, AT S 25 5 v R R I RCR [2] 0 B KA (2022) N 8 v ik At it e e = i i
R S E 5 AR AR T B TS [3] o 1R AT 55 (2023) A Ay “ Bt o 6] 7 il s R 0% /E AR B3k i
B ERROA S, B R Bt VO BT BOR S B, AR REZE B ey T R S A RIS, i i
AT AR THARIAR SR [4] o AT B0 22 R Il A Ay SRR R e da AR R, DN JRE B i i3t
TRV KT, BT TGO RN, o o 0 7 45 (2023) A B Al Bt A B i Y o 2R BB e V0 L 4R TH
BRI ERE R ) RS G R A A T b BB SR e U [5].

BRSO 14— N EEUGE, TS T EAE GDP XURHR B HF IR 2 b — M T4
mo o HRTSAAR GO TR GR B W 7 2 T TR R R . SEILER AR . BLESC TRUT IR B i B
BHETBOR B (5% 2 S HL T e e, R TR TR R B SRR U D T, BRI AEAEER AT 5T
My Nk AL KT SR B BERE R B A XU HARFIE AR ? AR AT B, Hw St Bt 2 s i ik
FIRTAC P A T A AL 2 (RN ? Sl I X DA SCRRIAR B, AR T TRRHE B FUSCR AR % 5%, X
K SRR W I BT TEMAAEAWHRN, ERKT = FHRRMIT TR LR = .

BRI, A SRR B B B PR bR A R, T BB B e i KT, R B A s it
ey BRHRRE B TR W FOHEZR,  IRNER TR S ARt A OGS B HE IR E S, Oy e O Je
FRPEHEARABLSLAKYE . ASCRTRER otk 5, SERECTIRMBIRE WARbA R, R S U S A A
KT FAR P ER SR A SCRr . 20—, AR, PRI Ay S Al R0t A X B HE 5 P 5
Wi, BT FUARRT D
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2. BREMSHRERL
2.1. B BRI I A

KT HF LR B  E, 2020 4F 5 B 5K VAR B 22 43 R FEAIE 8 Hh O i I I A 4 L 2 At 1 it
VERBAE R IS, 48RRI AR I AL 7 4 BrRFAE 08— RS B AR, a5 1 56 T . HdE oo
NG T EBMNEZ AR FHT, 5T 807 FEAE 50 2 v I FE O 7T 32 B0 SRl BE AN 2
YEARFRIEPIATTIH . © FRAEIRFRINEE . FMEF55(2023) LA H IR B 52 0o £ 82 3 7 L il it
B AKE6]; BD/NERAE(2021) TR 555 (2024) i i W B 5 Bl A 1A it 8 R A SRV AE 25 DXIBURF TAE
45 o B ATR R AL B IR i KT [7] [8]s ZEm#8%5(2022) IR 3K it 25 (2024) F Hh [X. H.BE M %8
NG IR ECR R R[] [10]. @ Z4E4RARIIEE . S K55 (2022) 7 2 2% FE M55 (2021) 8 bR B 7 4
Br R Rfa B A tatr ik R IOHEA b, SRR AR AR KIBRBIR KT FIPW f . HIE N 5 7
N3 1 LI 358 44 B0 AN B A 7 B 2 At v Bt A e K S [11] [12]5 oAt 2% 3 7R Rt boxod A S
Wt TR bR RFEAT 50, HRAE(2023)19N 7 42 5G uhAR AR IR FR[5], 28 (2024) 3 N F A [
JE Y P BT AE L A8 BE PR B 5 EEARAR[13], IRIEATAE(2022) %M A8 1A E K AR Mg, BE A
fERTFEHR . FEC N TTHUX = MEAR[14].

2.2. BFEMZHE RN RHN R E N B R

B A VO BN BRHFTRGR FE (0 LR . BEE UL 56 KEE Ly miF L N TR RS AL
08 SRt PR A R, B A A S A X PR AR HETSOT TR B T A S B AR . ROk,
K7 R BB X B HE TR0 B A S T DU Al A 05 skt e IRAETE 7 ASARBR AL . BUR IO R4
TR B, WA MRS, BUr Bt sg A N THESh b B A A R, 525
T BFRIBOMAC BRI BE 77, M3 e Aol 6 B3 R SR S I PE R AE A P, PR B ORE . fldn, %K
7 A R 3 D) Al 5 T I AN S B, Al n] ARl e . IR S B AR A A 7 A B
WRE, FRARAE " A 580 7 i AR, HES IR HE R L B BRI LU, WARTEABEERE, Bov 2kt it
U S EAHE B AR AT ARG 5, RIS T BN 6 3L 2 5F S8l 1 IR B i R AT
D RPRHNIR B s AT T LR 6 1R RE AT SEBL T ASIE AR AT, Il i (8] VR 2 AT REJR T AE 5
AT T HIRRF 6 B _E Sl 35 SEBLA G AR N D3 RORG ] LA B KD B, AT s/ BEVRAE - f3e )
MBUFBAE B RS, HAl, REBIBZES TGRS, HEEMTASAHMs A, gt
RZSEAL I A R IEANE 583, IX AT BUR X B TS A R0 R FE 3G 0, T 50 Al Bt 8 6 0t o
FHRRHRTA A S BARF BNRH R JE, FEAE ARG PN AR A 2, AR SRR R 9, Y BUR X
A R PR BB SR . 43 A, ACSCERH U BB

H1: B i i RO BRHETSOR L 2™ AR A R

2.3. B Al e R R HERE B A9 2280 S R

B FEAHBORR AT 56 KEWE . Bt MZEE SR T BORIEER Bt B BORIIN AL, e
BEATRL TR IR BRSNS AR, ZERAEAN R X A LR8BG AWK, IREEAWOInGR, et
TR AR RS AR, M 2 A 1 XIS 4t R ARG [15] . A2 B X ATHE RO 2251 R, 24
By BORMF BIRGE ) A AN L BARIIUCER . f2id . AR BRI RE /3 2] TARRREEE B v, 32T
T HAME BIEWICIEE[16], T8 7 & XA {5 B EE L, fETRIREEG . Blor s, M A7 A
TAERL7], YrFEMREE & XIARBR SR (LR R . SULTFIY, 0 Sl it B A B BRI AR ORI, B2t
Bt 5 i S R e PR A XA (i sl Bt 2 AR A . SR JEE A B RV A 9 i, T
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3.1.1. KEE%

TR — PR R T HEARBCE (51, ARt RIUBU S0P )8, e s 2 W s e 25 FR AR 7 5
R R R A R A TP A . R, AS B AR X B R R it W AR bR T 0, T
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3.1.2. EEtEER

(1) =1a A RERRL . 2% FE SZHT TT B FER AR H0C 7 R Al it 2 Yot B HF s B2 1 2 1) s, R
AR A AR R RN E RS, DUE B8 47 1 3 W i FIF TS o P 52 B it it i Be i a5 (el e . Hl, &8
)RR AT LA7p g = K38, Rl SDM BERL (S [Al AL Tk R) . SEM LY (2 i) i Z2 AR ) AT SAR AR (4]
H R AR o A SO I )5 820 B 45 i 25 8] B (0] YA R R 58 i Rt 1 S A0 B R TS o ) R M e
NTTEE. PRIE, 2B TR A A TR AN R

y=p =X+ psW +u

Hep, W, NSRS AR, X A —RIIMERE, v ARZE, 1 ARshiis

(2) AUEFIRE . KO AHARHE X 7E 75 (B B R i B gl e, 20 [A) 4184 Bl o 5 T2 [R] 5 e () b P AT ey
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L HjE AR

ij

3.2. TRIEH

WA & BRHEGIRRE I, RUBRHERUS 2/GDP,  BeHECE e K B T [ B % 5 5045 % (CEADS) -

R R Bk i DID. ARSCSH A T[18] [19], EHAAI ALK 5 B
e H. BN 5G FEE EZOH A Tl Ak R S R . BT REVR 78 A A S R PO E 6 A
YEPE RN B, 12 PR 5 A I B B Bt Rt i 1 K-

B E: O MHMSFRFEE OU, Lkt MaE 5 GDP Il ERR. @ IRBAIIERL, LIR&
D 4% 5 GDP LB /R, @ HY/KT IL, LAEEE~H% 4 GDP (IhE . @ 28i@Eat s
K TI DL BRI EERIR. © 5730 LF, DA — =M Aok N B At 2ol Aom)
FLERR. © SMEEERHAKT FDI, LA EER% 5 GDP [t ERR.
3.3. TEMRG TR

MY B R AT R 5 4 B B U it S R R B I T 1) S TR S AN, P RS AR T 1
FTERNE, ARSCEFERRME . & PP S 30 NMETTE AR N &, FRIEIUX 30 %741 2011~2022
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Table 1. Descriptive statistical result of variables
1. TENMAMSITER

A HAE HMH PRifEZE R/ME I ON|
Cl 360 0.064 0.054 0.007 0.274

DID 360 0.078 0.104 0.000 0.658
ou 360 0.265 0.287 0.008 1.548
RI 360 0.017 0.012 0.004 0.068
IL 360 0.784 0.258 0.205 1.480
Tl 360 11.702 0.853 9.400 12.913
LF 360 0.306 0.142 0.016 0.666
DI 360 0.018 0.015 0.000 0.095

4. SSUESTHREER

4.1, 7 BRI RE R R R B HE R 5 B B B (8] 3R S 4

411 £RBEREXSH

BB ARSI AR T B 30 /ST A By S A Bt WK1 5 3 A s 1A AT
THIERRERRRL, 48R 2 Fs, By Sl ot 8 oK A SRR R T 5 2 48 84 IE HER 1 2011
RN 2012 SEAREIT 1% R F ARG, A7 T35 1R R 025 8] E A P BRSO B Y 3 2 Fa M IR HL

£ 1% il R E AR, &G EAT RSN E = .

Table 2. The Moran index of the core variable

F2 BUEENRZIEY

A DID fy5 = 4541 Cl 5L 2452
2011 0.231" 0.316™
2012 0.244™ 0.340"
2013 0.270™ 0.270"
2014 0.292" 0.267"
2015 0.330™ 0.283™
2016 0.324™ 0.302""
2017 0.377"™ 0.323"™
2018 0.358" 0.315™
2019 0.351" 0.343™
2020 0.376™ 0.336"
2021 0.414™ 0.323™
2022 0.436™ 0.307"

e LTS T RIMRERTE 10%. 5% 1%k B KSR B3

4.1.2. LM ®I&

N T BE— 35 Wi B %3k B AT e 2 R TR AR AT IR SR 7T, ASTIEH] LM Rk I W P AL B 2 15 A7
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TEZS (AN, MIRKGEG 45 R W% 3. LM-Lag 5 Robust LM-Lag ¥7E 1%/KF_Eilid 5, LM-error 5
Robust LM-error I 7E 5%7/K ¥ i@ i & e, 2= 0E 3 BEBEE (SAR) B iE A F T A S 7t .

Table 3. LM test results
RILMEBRER

bR it & P1H
LM-error 8.297 0.004
Robust LM-error 3.939 0.047
LM-lag 39.221 0.000
Robust LM-lag 34.863 0.000

4.1.3. SAR =& @O IR

N T € i B0 M L% 3s P BEATLAR N A AR I 2 [ 5 MRS TR, DA R B MR R X ] e T, A
MHET SAR BUREATIRIE, [BIHAIRINE 4 Pros. WRAEEASE R AT, a2 RS R Log-
likelihood # /)N, 4 663.778, WL FIBRHEHCERETE 5% 0 E MK R R, HRECH, XU Hr il
Lt VO BT AT AE A [R50 o oA ) AR B E 1% 0 S35 MK N B3 . PRIASC #73E +
e 1) ] 502 4 2 1 5 [ A PR A e 0 e Bt 2 Von] e R B RSl o Sl I BT A B e,
St A Ve ) AR MO B O B, RIVER A it A VR e i P 2 7 R S RN, BSE 1 R H

Table 4. SAR model estimation results

3% 4. SAR ERIETEER

AR BEAL RGN N i ] 2] 5 20 S R[4 [ 5 205 i
DID —-0.007 -0.014 —0.080™ —0.035"
(~0.54) (-1.14) (~2.08) (-1.84)
ou 0.002 0.008 —0.083™" 0.027™
(0.23) (0.98) (~5.45) (2.62)
RI -0.447 -0.061 —1.483" -0.430
(~1.04) (-0.14) (~4.51) (-0.93)
IL -0.021" -0.023"™" —-0.061" —0.033"™
(~4.19) (-4.8) (-5.32) (_5.86)
TI 0.012" 0.016 -0.018™" -0.014
(1.70) (L57) (-6.41) (-1.18)
LF —0.065 —0.059" —0.092" —0.003
(-3.67) (-3.01) (-3.27) (-0.12)
EDI —-0.003 -0.039 —0.855" 0.169™
(~0.04) (0.55) (-5.11) (2.28)
cons ~0.066
- (-0.75)
tho 0.493™ 0.470" 0.420™ 0.335™
(8.86) (8.39) 6.73) (5.06)
Log-likelihood 984.068 1078.665 663.778 1092.711
Sigma2_e 0.000™ 0.000" 0.001™ 0.000™
- (12.55) (13.12) (13.15) (13.25)

W VUL T AR 10%. 5%, 1% K TR BE NN tE, R,

4.1.4. =A@ HR 4 iR
AT HERS S BB A A B R A . AT A 0 R TSR P (RS2, A SC DAAT I AN FE AR R N
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SR, AT By 2 At Rt A R B 5 B ) LR RN AT ) R RN AN BN o S5 RN 5 P, Myt

it 52t S 8% 1 L 3% RO ME A TR R0 F) [0 ) 2R K 0 il AEAE. 5% 10008 25 17K R 2 8 1,

XA

A7 (0 K0 A 00t 3 BT I ER TH AN BUAT PARRARA A 3 BRHE IR L, 3 T DA R QR 3 48 1 Bk HE TS o 5

o PRI, B Je it it A B0 ok FE TS0 PR A 22 (R H RO, B AR B2 H2.

Table 5. Direct effects, spatial spillover effects, and total effects

5. HIFMR. [EERMNAEME

A JER 3V g2 NA R
bID ~0.083" -0.052" -0.135"
(-2.00) (-1.92) (-2.03)

ou -0.088"* ~0.057"" -0.145™
(-5.75) (-3.60) (-5.28)

- ~1.530" ~1.003" ~2.532°"
(-4.48) (-2.71) (-3.79)

L -0.064"" -0.041"* -0.105™*
(-5.42) (-3.21) (-4.71)

- -0.019" -0.012"™ ~0.031"
(-6.54) (-3.52) (-5.53)

L 0. 095™ -0.062" ~0.157"
(-3.30) (-2.50) (-3.08)

DI -0.897" -0.574"™ ~1.471"
(-5.16) (3.73) (-5.13)

4.2. REEMRE

FERAT R B MER I0 I RE h, AR SO S vt S5 0 R i 1 St i b L T2 R RS B SR
UESEIR A R A . E o, A R gkt SR - B RO i Y A R AR (A, 15 B Al
B BKY, A5 R A4 6 BB JLk, SR BB AR I B M SR B, 4 R AR (3) s
WERGRR, A R DR AR R B VRO R AL, rho (E &3 . BRI, AR 45

R fase HrlSEm.

Table 6. Robustness test results

6. TREMRINER

2
DID
ou

RI

Tl
LF
FDI

rho

RZ

(1)

~0.080"
(-2.08)
-0.083"*
(~5.45)
~1.483"
(-4.51)
~0.061"*
(-5.32)
-0.018™
(-6.41)
~0.0924™
(-3.27)
~0.855"
(-5.11)
0.420"
(6.73)

0.451

HEAL(2)

-0.125""

(-3.15)

-0.098™"

(-6.18)

-1.263""

(-3.66)

-0.074™"

(-6.25)

-0.019""

(-6.49)

-0.077"

(-2.58)

-0.948™"

(-5.39)

0471

(13.29)
0.371

FEAL(3)

~0.005™
(~2.15)

-0.083™"

(-5.42)

-1.383""

(~4.00)

-0.060™"

(-5.25)

-0.018""

(-6.13)

-0.094™"

(-3.33)

-0.876™"

(-5.23)

0.416™

(6.62)
0.450
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