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penetration BN PR EI 0 4 2 484 22. 49 18.09 0.35 189. 02
GDPper A GDP/t 2 484 52 388. 45 33 619. 00 6 457. 00 467 700. 00
elect SRR E/JT kWh 2484 | 1927 000.00 | 2 154 000.00 | 65 733.00 1. 59X 107
i AR edu HE K/ T 2 484 705 700. 00 | 904 800.00 | 20 048.00 1. 14X 107
DE ERZN T 2484 0.13 0.09 0.02 0.92
density NABRE/(N « km™2) 2 484 442. 37 343.17 5.00 2 648. 00
fiscal H T B — R NG/ TG | 2484 | 2 442 000.00 | 5 337 000.00 | 79 788. 00 7.17X ¢l
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3.1.2 #afEMHAL . Robust-LM 4%

R HERR AT BEAETE 1Y 2 R Bl R O 25 T
FIAFRAEARI RIS ] H e B0 55 (Robust-LMD , 3% 4
ZE R F W, Robust-LM-Lag 5 Robust-LM-Error [f]
FE B B3 (P<0. 01) 4 3X B 7R 25 [ AN AT 7E
TR R EAR G, WA RZE T, 2454 LM
5 Robust-LM B45 5, 0] DA A IR A7 76 55058 1)
A P 2 03 HH ARRAE DR AN B B SR FH A 3 (]
HE R — S AR, PR TR B Wald 5128
Fo CLRO A6 56 7 — 25 4] W 2 5 7 >k ] B 52 2 1 45 44
A,

F£ 4 LM 1 Robust-LM #1645 R

T Sl P
LM-Error 182. 905 0. 000
Robust-LM-Error 255. 681 0. 000
LM-Lag 22.353"* 0. 000
Robust-LM-Lag 95. 129" 0. 000

FE: AR RIEOR 10%0.5% 1 Y0 B MK E-.

3.1.3 MU AHIE. Wald 5 LR %5

Wald 555 5 LR A6 50 4] T PPAG 25 8] A T2 A5 A
(SDMD) &1 1] i 4k SLM 5 SEM, Hi3 4 nJ %1,
Wald-Lag fil LR-Lag ¥J7F 1% 097K I i 2, Bk
23 8]t Ji AN 0] Z 0% 5 [A]Bf Wald-Error 5 LR-Er-
ror [FlFE b 3 , 150 I 43R 25 T rh th A7 7 25 (B AR OGPk .

5 Wald #1 LR #6458

Koz 4 S A Giitie P
Wald-Error 52. 52" 0. 000
Wald-lag 46. 06" 0. 000
LR-Error 53. 79" 0. 000
LR-Lag 53. 46 0. 000

e RIS 102652 160 BE MK

PRIt o SR ] RE ) R 478 442 22 () i J 2800 5 25 T 5
FERGN 2 ) A 22 AR (SDMD Sk b 6o 455 70 15 7 i
NN R A RIRRL, H—RIE A
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AsWelect, +A,Wedu, +A-WDE, +
As Wdensity, -+ A; Wfiscal, + 6, (6)
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T84 A3 B R AR M AKON; 5 2 ) e RO B R B e
R as ()R ZE T 2R H 0, A REAILAE Bh I, i ik DA At
SEIR) I3 AT
3.1.4 B &k Hausman ¥ 35

F2 R R BB A ARV i b 37 2. Haus-
man f 045 R ok, T Seitah 127. 16, P #2i5%
(3 6) 54 T REHLAOW AR » 22 BN ] A7 7 AN AT
LI %) S o1 o LI S o1 A RS A OGS
1 SR HH [ SO ABE R B A 53

% 6 Hausman IR

(L Tessis] Giit it r

Hausman 127. 16 0. 000
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e D @) (3)
et CIEES:: z ETEES z ETEES 7
penetration 5. 307 3.76 2. 815 1. 69 5. 378 3. 81
GDPper 0.003~ 2.53 0. 003 4. 85 0.003* 3.19
elect 0. 000*** 3. 36 0. 000*** 14. 46 0. 000*** 3. 46
edu 0. 000*** 3.68 0. 000*** 8. 54 0. 000*** 3.84
DE —661. 700 —1.64 1 829. 500 5. 26 —666. 600 —1.66
density 0. 294 0. 67 0. 230%* 3. 64 0. 319 0.73
fiscal —1.04X10° —0.79 0. 000 8. 28 —1.31X10° —0.99
W X penetration 54. 460*** 4.97 —18.010 —0.77 87. 520" 4. 40
W X GDPper —0.014* —2.79 —0.017* —2.62 —0. 026" —3.50
W X elect —0.001™ —2.94 0. 001* 4.16 0. 000 0.23
W X edu —0.001" —2.57 —0. 002" —3.18 —0. 002 —1.30
W XDE —3 864. 200** —2.72 1 998. 000 0.51 4 234.000 0. 82
W X density 4.532 1. 20 —2. 306" —5.37 9. 879 1. 90
W X fiscal 0. 000 1.13 —9.67X10° —0. 81 1.30Xe° 0.07
o —0. 045 —0.23 0.411* 3.01 —0.401 —1.74
R? 0.511 0. 680 0. 333
L SRR 10%0.5 % W1 Y0 i 2 K,
®8 BEBETENHSRER
e R T2 500 B
CIEES:: z EIEES z EIEES:: 7
penetration 5. 191" 3.68 60. 850 3.63 66. 040" 3. 94
GDPper 0. 003" 3.68 —0. 020" —3.31 —0. 017" —2.88
elect 0. 000*** 3. 28 4.38X107° 0.10 0. 000 0. 39
edu 0. 000™** 3.58 —0.001 —1.35 —0.001 —0.98
DE —744.6 —1.60 3 574 0. 85 2 829 0.67
density 0. 291 0. 70 6. 782* 1.76 7.073* 1. 83
fiscal —1.37X10° —0.98 2.31X107° 0.17 9.41 X106 0.07
pUNIEIER 2 484 2 484 2 484 2 484 2484 2 484
R? 0. 333 0. 333 0. 333
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HA B IE w5, B 0% R 5. 191,76 1%/
K LR, X250 RN BEE — X BT
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A (@Y 2 3
[HVEES's [EVEES's EIEEYs
penetration 4. 387 —0.123 4.582*
GDPper 0. 001 —0. 006" 0. 001
elect 0.001* 0. 000" 0.000"
edu 0. 000" 0. 000™* 0. 000"
DE —645. 200 2 003. 100" —447. 500
density —0.001 33 —0.137* 0. 051
fiscal —1.50X107° 0. 000"* | —1.80X10°
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W X GDPper 0. 003 0. 010" 0. 004
WX elect 0. 000" 0. 000" 0. 000™
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0 0. 050 0.014 0. 035
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How Does Digital Density Affect Carbon Emissions? A Study on Spatial Spillover

Effects from the Perspective of Computing Power Expansion

WANG Mingxia, YU Zhengdong
(School of Business, Jishou University, Jishou 416000, China)

Abstract: Digitalization is often expected to reduce carbon emissions through improved efficiency, but its net environmental impact remains

uncertain, In this study, prefecture-level city panel data from China for 2011 to 2019 were collected, and the Spatial Durbin Model was

employed to analyze the effect of digital density on carbon emissions. Urban carbon emissions are found to be spatially clustered, with high

values concentrated in the Beijing-Tianjin-Hebei region, the Yangtze River Delta and the Guangdong-Hong Kong-Macao Greater Bay Area.

Local carbon emissions are significantly increased by higher digital density, primarily due to hidden energy consumption from computing

infrastructure expansion. A positive spatial spillover effect is also identified, digital density in neighboring cities further raises local emissions.

In central China, however, emissions are reduced as a result of strong digital synergy in logistics and transportation. These findings indicate

that digitalization entails both efficiency benefits and environmental costs. Evidence is thus provided for designing regionally differentiated low-

carbon policies and optimizing the spatial layout of computing power resources.

Keywords: digital density; carbon emissions; computing power expansion; spatial spillover
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