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Table 1 Parallel trend test and dynamic effect results of high-speed rail service
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Table 2 Benchmark regression results

Bl FAL 1 (MLE) RiAI2(QMLE)
w.cc 152957°(3.61) 14721 (3.29)
HSR ~0.01227(-2.13)  —0.0205 (-2.49)
W.HSR ~0.0137 (~1.72)  -0.0103 (~1.89)
A Eil il
HIX B T [ 5 A8 kil il
R 0.4993 0.5024

P TR A B TRAE 1%, 5% AI10% ) 5 3 KPRt
R, 355 P9 Al W.CORR ARG HSR R Bk IR 5 41
AR, W.HSR FoR kIR g B4 25 IR0 tH B B iR
PSR

B, RS 5 5 N AT ) 1 RS AR P
FF AN ISR Forp, H BARN 2R R = Bk ik
S5 LA N B FE TS B R A R, 7 K S0 20 ) 4
R R S5 L i AR AE 5 R AE Y, B8Rk RS
PR TRHE UK R . AR Y, 48 T e ek
IR 55 HE 25 1 B3 RUBLAE 10% (/K7 T &3 N 17,
T 300 P o e e 45t 4 P L A0 R R S 3 M 47,
LA P 5 5 ) S 189, X T R e R IR 4% L o B
HEB NI RS AF AR R I o kIR 55 ik eh
sk v A f BLAE A AN B3, (EE K 0
AR, R R IR S L2 e LE K B P X 12
b DX BB A I RN, ELIX ) 285 A B ]
YR s kRS A I B R RN B
TR RN, Bk AR A5 i 4 B AR R 4 i ) i
DX AT, AH v HA 2508 B 2 /N T % A s HE I )
Lk
3.3 REHERR

RRAE LR AR T S, A SCHAT T —
R IR AR MRS, B35 5 bR ELFE T A 23T 4
Py REASTH 5 TS AL T HERR A 5k s B TR
HER B RS T PR B e 2s B A RS (3R 4D
@ HIBREEETTAIE IR REA . AR T4 38 (1 Hh
g, LA SR RIS AR R A B A T DA R oA
Syl T AR R I A B A EGA T, 18 2 A ik
VLR B4, AT AT BT[] U3 25 L 7 A R
DR LA SO B T R4S 23kl — S5 B s PR AT
FUE T 45 FR W, kRS b 78 Hh g i e DA
3T T B A S RN . @ R AR



134 ZRIA A AR S5 BRa s TR HE R

BE 22 A H RN 125

R3 HEMNSEERN SR

Table 3 Decomposition results of direct effect and indirect effect
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Table 4 Robustness test results
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Table 5 Heterogeneity analysis results

Bl TR Bk T R X I T PRI T HH G 8 b [X 455 T
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Table 6 Analysis of emission reduction mechanism of high-speed rail service supply

cc Numb w.cCc WNumb
HSRxRoad ~0.0158  (-2.07 00255 (~1.90)
Numb 0.1124(1.40) 0.0317€0.36)
HSR 1.2714"7(3.06) 1.02517(2.12)
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Impact of high-speed rail service supply on carbon emission
reduction based on spatial spillover effects

Li Zhiguo, Wang Jie

(College of Economics and Management, China University of Petroleum (East), Qingdao 266580, Shandong, China)

Abstract: Traffic infrastructure construction has a profound impact on environmental quality. However, most
studies mainly focus on the economic and innovative effects of high-speed rail construction, few studies have
paid attention to the impact of high-speed rail development on carbon emissions. Under the current constraints
of peak carbon dioxide emissions and carbon neutrality, it is of great practical significance to understand how
the development of high-speed rail affects carbon emissions. Based on the dual paths of direct environmental
effect and indirect economic effect, this paper theoretically analyzes the internal mechanism of carbon emis-
sion reduction by high-speed rail service supply. Furthermore, the spatial econometric model is combined with
continuous double difference. Based on the high-speed rail service frequency data, this paper empirically in-
vestigates how the high-speed rail service supply affects urban carbon emissions and its spillover effect in the
spatial dimension. The results show that the supply of high-speed rail service helps to reduce local carbon emis-
sions, and at the same time has a spatial spillover effect on carbon emission reduction in surrounding areas,
which is also beneficial to the carbon emission reduction of surrounding cities. In the time dimension, the emis-
sion reduction effect of high-speed rail service supply is immediate and gradually strengthened. However, the
impact of high-speed rail service supply on carbon emissions in the surrounding areas has obvious time lag
characteristics. The mechanism test shows that high-speed rail service supply can play a role in spatial emis-
sion reduction based on vehicle substitution. The carbon emission reduction effect of high-speed rail service
supply shows heterogeneous characteristics in the dimensions of resource endowment and geographical loca-
tion. This paper further enriches the research content of high-speed rail and carbon emission reduction, not only
expands the transportation infrastructure construction path of carbon emission reduction, clarifies the positive
role of high-speed rail construction in promoting regional coordinated emission reduction, but also provides

strong evidence for the environmental effects of high-speed rail construction.

Key words: high-speed rail service; carbon emission reduction; spatial spillover effect; continuous differences-
in-differences
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