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Railway Expansion Reduces Air Pollution:

Insights from 25 Years in Tokyo for Future Policy

Sunbin Yoo, Junya Kumagai, Ryosuke Aki and Shunsuke Managi
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Difference-in-Differences (Treatment)
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SPM(R=m#LfF) SPMUEHBRTYT) SPMEBRTUT) | NO(RRE#B2HE)  NOBEBRTUT) NO>EEFRTUT) | REAGRRIELHE)
Market Access [%] -0.285%** -0.233%** -1.001%** I -0.0465%** -0.0538*** -0.0273*** 2.598%**
i (0.0431) (0.0465) (0.113) | (0.00371) (0.00401) (0.0058) | (0.178)
N 5 86979 40207 46756 : 86985 41877 45078 5 86979
R-squared | 0.997 0.997 0.997 | 0.994 0.992 0.993 ! 0.081
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Figure 4: Decreasing Car Usages and Increasing Railway Usages from PT Survey
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* SPMORITEELANILHAFELEDAS
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Table 4: IHeterogeneous Impact of MA on Ridership

DV: In (Ridership)

Model (1) Model (2) Model (3) Model (4)
Clean Area (SPM) Polluted Area (SPM) Clean Area (N()3) Polluted Area (N(O-)
In (MA) LDOS™™ .02 4.598*** 0.210
(0.196) (1.710) (0.333) (0.233)
Constant 3 i B e =102 5%« =111 Jwee -219.9***
(9.749) (9.494) (9.124) (10.61)
R-squared 0.745 0.785 0.665 0.731
N 22,091 26,018 23,451 24,649

Note: Standard errors in parenthesis. *** p<0.01, ** p<0.05, * p<0.1. All models include city-by-year fixed
effects, town fixed effects, cubic-polynomial fixed effects, controls for bus networks and control variables,
omitted here for brevity.
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« Gendron-Carrier (2022): ERE—-RKERFED
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Table 5: Regression Results for the Impact of Market Access on Air Pollution

DV: In (SPM density)

DV: In (N ()5 density)

DV: In (Ridership)

Model (1) Model (2) Model (3) Model (4) Muodel (5) Model [6)
23wards  Outside 23 wards  23wards  Outside 23 wards  23wards  Outside 23 wards
In (Market Access) -1.081*** -0.256% -0.0632%* -0.0459%= 26.08%* 1.O1T1%**
(0.180) (0.00453) (0.0169) (0.00386) (1.301) (0.186)
Constant A 176 A 173 00293 003735 -227.9%= 174,77
(0.0116) (D.00184) (0.00109) (0.000157) (8.556) (10.07)
M 12,793 74,192 12,793 74,192 28,3141 19,777
R-squared 0.997 0.997 0.993 0.993 0.715 0.624
Note: Standard errors in parenthests, @ p=0.01, ¥ p=0.05, * p<t.1. All models mclude city-by-year fixed effects, town fixed effec

cubic-polynomial fixed effects, controls for bus networks and control variables, omitted here for brevity.
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VSL (Value of Statistical life): PMENO2D i 4 =
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Health Benefits

Congestion VOT (Value of Time): Additional Income from
Benefits Reduction in Traffic Delay
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Table 6: Health and Congestion Benefits of Railway Expansion

Health Benefits Congestion Benefits
Area Millions USD % Construction Cost  Millions USD % Construction Cost
(a): Pollution Considered 135.709 1.968 78.169 1.128
(b): Tokyo 23 Wards 147.801 2.144 68.282 0.990
(c): Other than Tokyo 23 Wards 9.307 0.135 20.074 0.291
(d): Combined (b) + (c) 157.108 2.279 78.169 1.128

Note: Construction costs are calculated based on the governmental material (https://www.mlit.go.jp/hakusyo/transport/
shouwa60/ind000704,/003.htnl, accessed in 14th February 2024, in Japanese) All the monetary terms are in 2024 dollars and dis-
counted by an annual discount rate of 5%.

* Health Benefit/h Congestion Benefit&WUEBEFH LA, Z2LLEEITLZLN25F 7 T, $92-3%
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#5EB(7) Counterfactual Simulation

Counterfactual Simulation (2)

Panel (A) SPM Changes by Eight Liners and Metro Seven  Panel (B) NO2 Changes by Eight Liners and Metro Seven
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#5EB(7) Counterfactual Simulation

Table 7: Health and Congestion Benefits of Future Railway Expansion

Pancl (A) SPM Changes (%)  NO-» Changes (%)
(a): Pollution Considered -7.259% -0.633%
(b): Tokyo 23 Wards -4.962% -0.408%
(c): Other than Tokyo 23 Wards -1.175% -0.296%
(d): Combined (b) + (c) -6.137% -0.704%
Pancl (B) Health Benefits (Millions USD) Congestion Benefits (Millions USD)
Amount % Construction Cost  Amount % Construction Cost
(a): Pollution Considered 89.662 1.318 60.077 0.88
(b): Tokyo 23 Wards 95.584 1.405 11.750 0.61
(c): Other than Tokyo 23 Wards 9.937 0.116 18.327 0.27
(d): Combined (b) + (¢) 105.521 1.551 60.077 0.88

Note: Construction costs are calculated based on the governmental material (https://www.mlit.go.jp/hakusyo/transport/
shouwa60/ind000704/003. html, accessed in 14th February 2024, in Japanese) All the monetary terms are in 2024 dollars and dis-
counted by an annual discount rate of 5%.
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