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Analysis on the Impact of Pandemic on the Short-term Change for Subway Demand

T 4 2 (Koo, Kang Mo)®

< Abstract >

This study analyzes the change in the subway ridership after the outbreak of COVID-19 by using
transit station and station density information. This analysis relies on the hypothesis that public
transportation users would prefer to use stations with lower density. The treatment period is limited to
the time frame before the implementation of the systematic social distancing regulation in Korea in
order to capture the ridership change by the personal willingness, not by the strict regulation. This
paper finds that subway ridership is negatively affected by 14%~28.5% in general. Moreover, it is found
that subway ridership in the greater Seoul area increased positively in the subway stations with lower
density compared with the ridership in the 2nd and 3rd quartile density stations., while the change in
ridership from the transit station or stations with a higher density is found to be insignificant. This paper
contributes to the literature in that significant changes in transport accessibility or ridership can affect
the house price and retail property price in property research.
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Ln(Ridership)
B
Model(1) Model(2) Model(3)
) -0.000 -0.000 -0.000
Transit X After
(-0.00) (-0.00) (-0.01)
) 2.084xxx 2.07Fxxx 2.078%x*x
Transit
(10.13) (10.13) (10.14)
-0.285%*x* -0.237*x -0.140%*x
After
(-15.37) (-11.00) (-2.59)
14.073**x* 14.006%*x* 13.956%*x*
Constant
(73.60) (73.07) (71.84)
Observations 36,785 36,785 36,785
R-squared 0.717 0.718 0.719
Subway Line Fixed Effect YES YES YES
Station Fixed Effect YES YES YES
Year Fixed Effect YES
Month Fixed Effect YES
Year X Month Fixed Effect YES
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CongestionQl X After= EArE 7} e x|51A S o)
g7Ho] F21H9 2AY o] & Z7to] 9IRS HoZE
t}. Model (1)~(3)o]]A] B.5 &ExFE 7} Lhe o
AR oz oojn|st 2717t wWarE] ). slX|UF SAM G

<HE 6> 9 S2E0| M2 AFREY &4

Ln(Ridership)
o %
Model(1) Model(2) Model(3)
) 0.150%x** 0.150%x* 0.150%*x
CongestionQ1 X After
(2.99) (3.00) (3.01)
0.079 0.079 0.079
CongestionQ4 X After
(1.54) (1.55) (1.55)
-0.86xxx* -0.869%xx -0.869xxx
CongestionQ1
(-7.99) (-8.01) (-8.03)
) -0.004 -0.004 -0.004
CongestionQ4
(-0.07) (-0.07) (-0.07)
-0.384xxx* -0.387xxx -0.357T 5%
After
(-12.79) (-11.53) (-4.91)
17 .536%*x* 17 .547+*x* 17 .539%xx
Constant
(141.21) (139.32) (132.44)
Observations 7,877 7,877 7,877
R-squared 0.832 0.833 0.835
Subway Line Fixed Effect YES YES YES
Station Fixed Effect YES YES YES
Year Fixed Effect YES
Month Fixed Effect YES
Year X Month Fixed Effect YES
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<HE 7> Common Trend &M

Ln(Ridership)

# 4
Model(1) Model(2) Model(3)
c onQl X P 0.018 0.018 0.018
t t
engestion s (0.59) (0.59) (0.59)
0.005 0.005 0.005
CongestionQ4 X Post
(0.15) (0.15) (0.15)
c tonQl1 -0.857Txx* -0.857%xx -0.857%xx
engestion (-7.49) (-7.53) (-7.52)
c tionQd 0.001 0.001 0.001
ongestion (0.02) (0.02) (0.02)
-0.005 -0.003 0.037
Post
(-0.26) (-0.15) (0.54)
17.522%*x* 17 489*x*x* 17 .525%xx
Constant
(135.48) (133.70) (127.67)
Observations 7,163 7,163 7,163
R-squared 0.834 0.836 0.836
Subway Line Fixed Effect YES YES YES
Station Fixed Effect YES YES YES
Year Fixed Effect YES
Month Fixed Effect YES
Year X Month Fixed Effect YES
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gr&dd o]Qjof e 37 =AM Z& 4719 Ao HAX|= Transit X After@} 3-4_Transit X After+= 2020\
Saole Itk <@ 5> UEhbe walgte] Ast 19 0|39 Cojdset AR TR0, <I 8>
<E 8> U5 =4
N Ln(Ridership)
Model(1) Model(2) Model(3)
-0.010 -0.010 -0.010
2_Transit X After
(-0.16) (-0.16) (-0.16)
34T X Aftert -0.095 -0.095 -0.095
—ranst e (-1.01) (-1.01) (-1.01)
- ) =1.166%*x =1.166%*x* -1.166%*x*
t
- rans! (-9.27) (-9.28) (-9.28)
0.964x%x 0.964x%x 0.964xxx
3-4_Transit
(7.65) (7.66) (7.66)
-0.310%*x -0.307**x* -0.307**x
After
(-8.09) (-7.18) (-7.18)
14.433%*x 14.444%x 14.444%*
Constant
(162.27) (153.41) (153.41)
Observations 7,877 7,877 7,877
R-squared 0.688 0.689 0.689
Station Fixed Effect YES YES YES
Year Fixed Effect YES
Month Fixed Effect YES
Year X Month Fixed Effect YES
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