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Abstract

Based on the panel data of 30 provinces in China from 2011 to 2021, an empirical study using two-
way fixed effects model and spatial Durbin model is conducted to explore the impact of digital
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economic development on air quality and its spatial spillover effect. The results show that there is
a positive correlation between digital economy development and air quality, with obvious spatial
spillover effects, and that the promotion of digital economy to improve air quality is constrained by
regional innovation capacity, urbanization level, government intervention, economic development
level, greening coverage, energy structure and industrial structure. Further research found that the
spatial spillover effects of the digital economy are realized through intermediary mechanisms such
as technology diffusion and environmental regulation. Local administrations and businesses need
to work together to create a policy framework and public environment that supports the develop-
ment of the digital economy. By promoting the development of the digital economy and adopting
customized development strategies, the challenges of air pollution can be addressed more effec-
tively and air quality improvement can be promoted.
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Table 1. Evaluation index system of digital economy development level
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Table 2. Variable definition table
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Table 3. Benchmark regression results
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DI 0129
DB 0.251)
A & NO YES YES YES YES YES
AR 52 RO YES YES YES YES YES YES
FNF ] [ 5 248 YES YES YES YES YES YES
Cons 0.337%%% -0.083 0.026 -0.007 -0.024 -0.078
(0.018) (0.065) (0.072) (0.065) 0.071) (0.068)
Obs 330 330 330 330 330 330
R? 0.052 0.436 0.412 0.447 0.386 0.394
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Table 4. Global Moran index
4. 2RRZEH

Fr TR P{i

2011 0.0995 0.2811
2012 0.0050 0.7516
2013 0.0081 0.7326
2014 0.0330 0.5879
2015 0.0535 0.4799
2016 —0.0274 0.9545
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2017
2018
2019
2020
2021

—0.0072
—0.0059
0.0028
0.1079
0.1541

0.8273
0.8192
0.7648
0.2547
0.1281
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Moran scatterplot (Moran's | = 0.0995 and P-value = 0.2811)

Moran scatterplot (Moran's | = 0.0330 and P-value = 0.5879)
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Figure 1. Local Moran index scatter
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Table 5. Benchmark regression results
5. FENTEHEBRNER

(L it Guit a4 HR guitEE P {4
TEARE 2.108 0.035

Frik B H £ (SEM) 64.140 0.000

LM 465 Fa R B H e (SEM) 3.651 0.056
Frig B H % (SAM) 80.271 0.000

Fafghr i B H e B(SAM) 19.781 0.000
LR Ko 7 (A FE AR AL (SDM) 5 7 [A) il fE A 2R (SAR) LU R 24.76 0.0008
7 (A FE AR AL (SDM) 5 7 [A] iR ZE Y (SEM) L AL 23.16 0.0016
Wald #6546 L SES ey 24.39 0.0010
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A, (H SRR ANE 2 o SR A A5 AR (GCR)S A i XA R L b X 1) 25 SBT3 — e 1) fuml s, H.
HAT— € A A N o 7 Mh S5 R (IS AR A X 22 Ut B BT B AR R, (HE RN AR . A
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Table 6. Spatial Dobbin model results
6. TEMERRLER

AR B AR RO R AL B R AL 223 [ i AR AL B AR L
DiEc 0.364™ (3.02) 0.596™ (2.31)
GI -0.809"" (=3.38) 0.201 (0.37)
PD 0.029 (1.43) 0.013 (0.39)
ED -0.000"" (-3.85) 0.000 (0.12)
GCR ~0.011* (-1.73) ~0.022" (~1.86)
ISA 0.103" (2.52) 0.090 (1.03)
ES ~0.001 (~0.74) ~0.000 (—0.09)
tho 0.291"" (3.75)
sigma2 e 0.005"** (12.56)
Obs 330
Table 7. Spatial effect decomposition
= 7. TR SR
3 | B R ST
DiEc 0.422"" (3.47) 0.927"" (2.92) 1.349"* (4.01)
GI ~0.820""* (~3.34) ~0.017 (~0.02) ~0.837 (~0.96)
PD 0.032" (1.71) 0.028 (0.65) 0.061 (1.30)
ED ~0.000"** (~3.92) ~0.000 (—0.51) ~0.000" (~1.88)
GCR ~0.012" (~1.98) ~0.033"" (~1.97) ~0.045" (-2.19)
ISA 0.114™ (2.61) 0.159 (1.22) 0.273° (1.71)
ES ~0.001 (~0.69) ~0.001 (—0.14) ~0.002 (—0.34)

54. PAMNEE

NI IERARY BN BRI K AR, SR P E AL 12]. sh e RN RIS AN 8 o, AR
(WMQQNE L BFRTERBARY BORA B IR, HIX MR 1 20l B mseil. ik
By L BRI E A A 2 B R R, LIRS AR PR T A X, 38 T ] i RSN 5
X . B G)NH D, BORY HORA BRSO 2 U R A B M IR R, RYTEA IR r a5t
HEAREZ R REER] T AR
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Table 8. Intermediary effect test results

8. PAYNRIER

9] 2 3)
E3 IO R 75 (a3 5 IO R 75 (a3 5 IO R 75 (a3 5
B REL R R AL A RHL R R AL A R R R AL
Dikc 60.576"" ~14.335 —0.346" -0.598"** 0.135 0.336
(9.13) (-0.93) (-3.63) (-2.86) (1.03) (1.06)
ar ~23.606" 82.256"** 0.353" -0.781* 0.005"** 0.002
(-1.79) (2.75) (1.85) (-1.82) 4.77) (0.83)
D 3.968"* 0.956 0.066""* 0.043 0.138" ~0.257
(3.59) (0.52) 4.21) (1.57) (2.06) (-1.61)
ED ~0.000" 0.000" 0.000"** 0.000 —0.848"* -0.237
(-1.65) (1.84) (5.64) (0.02) (-3.61) (-0.45)
GCR ~0.078 ~3.474" 0.012" -0.013 ~0.005 0.019
(-0.23) (-5.37) (2.40) (-1.37) (-0.23) (0.53)
ISA 8.034" 11.343* 0.104"** —0.342""* ~0.000*** 0.000
(3.57) (2.35) (3.15) (—4.82) (-3.96) (0.67)
ES —0.254" —0.544""* ~0.002" -0.013""* -0.013" ~0.002
(-3.56) (-3.37) (-1.74) (-5.82) (-2.19) (-0.18)
- 0.135 0.002
(1.03) (0.83)
0.005"** ~0.257
ER 4.77) (-1.61)
o 0.270""* 0.032 0271
(3.64) (0.38) (3.52)
Soma2 o 15.344" 0.003""* 0.005""*
gmas_ (12.73) (12.84) (12.61)
R2 0.084 0.002 0.241

6. HIRSEW

ARSCHET 2011 £ 2021 A E 30 A0 I THARCECHE , SR A UL I7] 6] 1 ROMAR AR A 4% (R A S A, PR
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AR TR BN B3 . BB, BT AR R RN A USRI S A AE IE 1) 23 RV H 25080 . iR 2 o3 o
FATAT LA 22235 R B B 22 B KT IR R R AW i, ELAZAE 25 (RIS 8O T K 2 e 4t
K B e AR FH 32 2 DX BT BE T R i A ACH BUR T 1. Bt R BT LB R P ka5 i Anfg
RAERI LR, Hh AR o5 R T 2 R X ARIE e X e . 55 =, $T @bt R il BoRY BBk
PHEE 7R,

gR L, B E T 2 G L R REBUIR, 3R B
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KRR FEIA B AL 22 550, K T i A i b 4 K 7 22 B v 7T 3 XA 7= VE A R 5 S AT 3t X 4
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