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Abstract

Using panel data from 30 provinces in China from 2010 to 2021, a set of digital infrastructure indi-
cators was constructed, and the impact of digital infrastructure on carbon productivity was empir-
ically examined using spatial panel regression and double fixed effect models. The results show that
the promotion of digital infrastructure construction has a significant positive impact on carbon
productivity, which remains valid after a series of tests; the growth pole, transaction cost, resource
misallocation, and technological innovation effects are the potential transmission mechanisms
through which digital infrastructure empowers carbon productivity improvement; digital infra-
structure can significantly improve carbon productivity in central, non-old industrial areas, and
digital economy-developed provinces; further analysis shows that digital infrastructure has signif-
icant spatial autocorrelation and spillover effects in improving carbon productivity, improving the
carbon productivity of the local region while promoting the carbon productivity of neighboring re-
gions; finally, this paper enriches the study on the pathways of digital infrastructure improving car-
bon productivity and provides policy implications for governments to strengthen overall planning,
reshape inter-provincial information interaction modes, and promote green and low-carbon devel-
opment.
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MBS FE B e i A 7 AR A BRI . — T T, BT AL B S I 0 AT IR S R SR B
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3. RENTABEHIRRA
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3.1.2. ¥t DID #&A
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322 MERTE
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Table 1. Digital infrastructure evaluation index system

1 BFEMREERITEN R

— kR — kT ey
R R R %
SR 1% it
1 2 S
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B: (1) HFAIE (geo), MR EHME SR KM E. (2) FOkgEf(Inind), 45 ) & FRALFE S
Hokfr . (3) Bk (Insw), SR FBLISCBON /M X A= 7= (5 B BOR i 5. (4) 28 8 BE A0t 7K SF- (Injtss)
FAOA 8% BLRE SO Bk 5 . (5) AN JTBAIKCP(rzb), JEEES5E AR E NS SN DR

3.24. HEE

ARSE IR AV B 5 T B A B e A ) SR ARG 56 K0 J et A8 it ) 4 B M g A 7 SR g 42
Tty AR KA RN 27 K8 SRR AN ——77 LU (22)), S HOHT ST R S S IR L
R A8 5 AR (cb), 3 5B 45 A 5 378 W 55N B LA P B[ 16]; BRURAE e TR % (zy), M
FAAE P2 R BUFR ST A 57 RT3 B R dh R B AT RS [17]; SRR AN (gy), RS EE
WA 1] H 7 RN S £ 5 PR 20 R R O 2 R B
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FAGEGIHELE) (hEGHEE) (CPREEESHEE) - BXGHR . RRESHE S LRIRE APP,
o, A BRHEBU B B R YR T o [ R A% S04 7 (CEADs) AL IPCC il S (KA L, |1 T CEADs
BOBT I E 7 G B BB & 2021 4, ASCIEE v IR 2021 4, HlAPESTTE WK 2.

Table 2. Descriptive statistics

2. fmikMtgt

AR FEA & e PRifEZE /M SON ]

Incpr 360 669.01 493.40 111.49 3310.81

Indi 360 127.99 302.33 3.47 3603.51
geo 360 33.15 17.89 4.02 66.8
Inind 360 0.18 0.39 -0.63 1.66
Insw 360 -251 0.30 -3.11 -1.67
Injtss 360 2.45 0.08 2.24 2.57
rizb 360 0.02 0.01 0.01 0.11
z7j 360 12.56 9.96 0.30 80.22
cb 360 0.83 0.03 0.72 0.89
zy 360 0.30 0.10 0.004 0.67
ay 360 7.84 1.44 3.14 10.93

4. SEELERSTHR
4.1, ZfEEYT

By SRR B A AR AR AN 2% 3 P, B (L) PRSI ] RN A | AL e, R EoR, Ky
FLRHBONE O B A A B R 2 ARG BB (Q)FIAE R — FI LA b, MRS IA) . MRS E RO8E, K S
B [ A R BURE OV IE: BBE)FIIIA SRR, SRR, By SEa it ™ R B A REKiE
BEAER, A RBIG AL 1%KL B35, oy Sbab it AT R8N 1%, B 0 0.500%.

FINFEHIAS R G, B BB B A 7 A i R BRI — € LR, BARTE 190 22 VKT
B 155N T3 R B G 2 v 3 i < 7S A N D E AT < G A E I 1= TP L2 VA R 4
He) B BRAG TR HORBE D AT S M B 2 P R A RCR WIR IR 5052, B35 KT X Bk 2R 7 R R T S H ]
PERY, TN J3 B8 A K1 AN AZ 38 K At B0t 7K T4 P AN

Table 3. Baseline regression results

3. FERJFLER

ey (1) 2 4
Incpr Incpr Incpr

Indi 0.413™ 0.544™" 0.500™"
(18.8271) (5.1170) (6.7591)

geo 0.009™
(2.2994)

Inind 0.654™
(2.6222)
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Insw —0.866™"
(~2.3235)
Injtss —3.272
(-1.6242)
rlzb 1.982
(0.2490)
W —2.154™" —2.305™" 3.317
(-23.7105) (—7.6893) (0.7368)
I 1] i 2 w 2 &
A E @ & &
N 360 360 360
R? 0.496 0.537 0.730

L TR R IRAE 1% 5% 10%HIKF R S WRIEEN tE, R RERER R, TR,

4.2. REEMRE

421 BREBETE

oI FE 4R HA7 GDP ) AR R, SRR R EEIBOCR, HOBBUR R A 9 B iR AL

=, BRI

cei =CO, +~GDP

®)

MEZE R a1 4 FQ)FIFTR, TEAINEE SN SiEHAR 8 5, B0 S i X Bk om fE 1 R H R ECN
—-0.501, 7F 1%/KF L83, U TFERE AT IRTE, SRR

4.2.2. WEMEE

LA e — SR Ja P D A R, G g1 DR SR ) R

LT PSRRI S R RO X i PR AT

AR R, i e ISR IR 4 5K(2) ()PP, i M HIAE SR UL 4 SK(4) (B)FR, SRR
B FER R B A BRI AR P AR 2 AE 1%K-F LR, FRIREAE TR 74 i i fad .

Table 4. Results of robustness tests

4. TREEMARKER

B4 (1)_ @) (3)_ (4) (5)_
Incei Incpr Incei Incpr Incei
Indi —-0.501""
(-6.7535)
L.Indi 0.516™" -0.516™"
(6.7626) (-6.7643)
L2.Indi 0.531™" —-0.531™"
(6.7964) (-6.8011)
WA -3.375 3.588 -3.639 3.738 -3.784
(-0.7537) (0.7966) (-0.8110) (0.8259) (-0.8388)
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AR = = & & &

s i i 52 & & & & &

AL 2 & & & & &
N 360 330 330 300 300
R? 0.731 0.731 0.732 0.729 0.729

4.2.3. “TERE" BRPE

By BRI VO 5 e B AE AR ORAE L Esgma i A= 4R THRUR , [E 5B T 2018 48 8 A 17 H &
ot R R ST 5 FLIE SO [ SN . ASCIEEL i T BURIE NN A R, AR R
T AN R REAURE T A f A ARV . 38 5 SR (N)FI R “SEa T D BOR P AR PR R IR A5 R, 4G
THREAE 10%H7K T ERFNIE. Ken Uil 7 “Igii b SR ME FARSEIR T SR, BTk
Bt S S B A 7 2R A BT BAT R 2 AR A

4.2.4. REZRE

RS — B A T R R AW (0 7%, i@ M AR R 2 SR Al T SR AN RE R AT B B SN £
faf=A

T R R E” BORR R, AT ECRSE AT — B, BORIRRT . BORIRET = DL R BUR R
RUVUBAR RS ss, BARGERNZ 5 Fiin. S5 RIGAAE 10%F1 5% 17K LRERIE, HREE D
K, RALIE “FeHihE” BORRATZ DM, GhZ& R0 57 3L B Aemi A 7= R 13Tt Wl g2 3k
FEV KIS R P G SR R R e, FE 5 R B R R AT S, T A AR R ) S 0 B A8

T o

Table 5. Results of progressive DID regression

525. #if DID mVALER

e @) @ @) (4) (®)
Incpr Incpr Incpr Incpr Incpr
did 0.356" 0.358" 0.361™ 0.367™ 0.377™
(2.0106) (2.0424) (2.0736) (2.1017) (2.1303)
HE —0.324 —0.268 -0.174 —0.042 0.007
(-0.0604) (—0.0508) (—2.0331) (-0.0082) (0.0013)
P AL & & P & & P
I [F ] 5 7 b 7 7 7
AN E & o & & o
N 360 360 360 360 360
R? 0.465 0.469 0.474 0.479 0.485

4.3. HlBIEE

oy SRR IR R A2 F A BRI M BRI A2 ML 45 R a0 6 s . WE7ias RE
s BUT SRR RO BT BHIRERAC . A5 AR UL R AR RN AT IR R . LA, HOREET RN
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FE 1% K R 20ONIE, RUIECT IR A0 76 3 85 et T HORBIHT, BEMHRTE 7 i~ . TREZ
DR Sy B Ak vt RS e HE Bl 1 B BRI S ORI T, AL R AR R SR REVRAE BEAE SR AL 1 oK K
Yo S, FRARAE RA AR R LA BEURBC R, (R BEAL G W R BT 2 . BRI IO A RLAE 1% 7K 1
WENIE, BWRERCT IRV —E R EIRTT T RIRIAM AR, IR A R A AR
B2 5 AR RONAE 1% /KT E&ENIE, RECHNEVN, By Skl vt iz g fed, maedd L
IZZ 5 A, — s R AR 1 R P R R T o SR ARENAE 19 07K 235 00k o iy S
B R A FEAE SRt X AR T3 KM, WS 7 KB RIRA LR R, (A R SFEUhX R 1 Z 7
Ry ATRE S0 1204 DR A 7 27 A A T2

Table 6. Regression of mediating effects

6. PAWREYT

_—— ) @ @) (4) (®)
Incpr Ingy Inzy Incb Inzzj
Indi 0.500™" 1.229™ 0.217 0.021™ 0.203™
(6.7591) (9.8934) (4.0747) (4.1840) (2.7769)
A 3.317 2.784 -3.891" 0.236" 6.275
(0.7368) (0.5579) (~1.9880) (1.7064) (1.9963)
P A & & & & &
I 1] [ 72 7 & & & &
A [ 7 & & s 7
N 360 360 360 360 360
R? 0.730 0.825 0.241 0.276 0.139

I

I

BRAE, BUTIEREBOE R A R R R H 2 T8, EARRMA RS, JEEX L5l
Wy ZEs, BRI EAAS T, SEEBRAE T R FREHRTT

4.4. REMES

441 XERRMETH

WGREARI D AR B PSRRI . it RmE 7 FoR, Bov FEah BT 5w A
FRENIE, FRERFONE T SRR R B KCE &, KT B AU IR AN, (iS55
Pl AR R, —ERRE ER T B ST RO AR, B PR AR R RO W AR AR X AR
PRI R E NG, FAEMBIER, TReRENRILEG LR R AR, RRIETHFERCR, IR &
JEHh X N ORI, BB A SRR, AN PR 1) 1 K A 15t IR 5 B 2 7 SR AR T ) I [ A
i

442 BEFITIHKEHERESH

M T ATLAE Y, B B AR X B A 2 I S PR AR T HIX 1%7KF RN IE, TRE R T
GUAE B T BRI N, I3 AL Gt o= M MR BR BOE B A Y o T ML A8 B A A kT
AR R SLIATE 10% 0 /KF B2 6, T RE R BRI B B A U i o5 R UK, R GuRERE L L B
[ E T R UE B, MR SRR R, —E R BRI TR R AR T

b
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Table 7. Results of heterogeneity tests
7. REMREER

. X 35k TolbAbAK P20 KRR
RO mm b e LUK EETUK ks KRS
Indi —0.036 0.056  1.109™*  —0.068" -0.231" 0.360"" 0.411 0.036
(-1.4286) (0.9412) (4.2702)  (—2.0427)  (2.3803) (11.7427) (4.5601) (0.2421)
Gl 0.748 -0.038 6.703  —59.973™  -11.393"" 2.522 4.442 -8.591
(0.2575) (—0.0046) (0.8582)  (0.6446)  (-4.5711) (1.5197) (1.7585)  (~1.7204)
AR & P 2 2 & 2 P & &
I 1] i s & P 2 & P & & o
ONE 2 P 2 2 P P 2 2
N 120 132 72 36 228 132 180 180
R2 0.993 0.960 0.972 0.992 0.803 0.876 0.800 0.716

4.43. BFRFRRIKE

e 2021 By Bt RIBIEEL BRI N T RIE I X RZ 5 RORGEIX o AliTHE R R, By
HERBOIE S B AL R AR R BUE R T A BT R IA X ROV IE, LR T RE R AIE L IX BOR BT . B RE
ARG A SR, K SRR B S R A R P I P B B35 . R T RORGE X, 7
M AR A R RS MR GHT IR CRE J0 88, BT SR B A VRS 0 T RETCVE A RO -

4.5, MM
45.1. R EEXY

Table 8. Global Moran index of carbon productivity and digital infrastructure

8. MEFERMBFEMR RN E/EZEE

Incpr Indi

FEh

Moran’s | ZH P1H Moran’s | ZfH P 1
2010 0.096 3.629 0.000 0.064 2.730 0.006
2011 0.090 3.493 0.000 0.040 2.077 0.038
2012 0.096 3.635 0.000 0.031 1.834 0.067
2013 0.094 3.576 0.000 0.028 1.771 0.077
2014 0.097 3.655 0.000 0.030 1.810 0.070
2015 0.096 3.621 0.000 0.038 2.044 0.041
2016 0.097 3.642 0.000 0.040 2.119 0.034
2017 0.093 3.563 0.000 0.043 2.216 0.027
2018 0.093 3.556 0.000 0.057 2.615 0.009
2019 0.092 3.525 0.000 0.061 2.726 0.006
2020 0.089 3.468 0.001 0.069 2.910 0.004
2021 0.088 3.440 0.001 0.067 2.843 0.004
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Figure 1. Carbon productivity local Moran scatter plot for 2020 and 2021
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Figure 2. The digital infrastructure index local Moran scatter plot for 2020 and 2021
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Table 9. Spatial Durbin model regression results
F 9. FEMEZERDEFLER

- 7 () &I R L YT EE R RS LU IR B R
wh Main Wx Main Wx Main Wx
Indi 0.058" 0.185™" 0.149™ —0.098 0.134™ 0.282
(1.91) (3.62) (5.28) (-0.94) (4.72) (1.61)
Spatial rho 0.311" —0.364™" -0.452™
(4.36) (1.81) (-2.60)
sigma2_e 0.010™" 0.0107™" 0.0108™"
(13.25) (13.36) (13.30)
P A & & 3
IS [E [ 5 7 7 2
AN E & & 2
N 360 360 360
R? 0.540 0.369 0.461
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Table 10. Results of spatial effect decomposition
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AR AR JER 3V g2 A SN
Indi 0.0753" 0.2779"™ 0.3533"
(2.49) (4.29) (5.02)
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