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Transportation Policy Proposal to
Achieve a Decarbonized Society
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HE  EE3Es
Ministry of Land

HADBEZE goal
2030FF CTITREINRH R46%HR (2013FE L)
46% greenhouse gas cut down by 2030
EEEPI DA TRIRPEH = DHIR
Greenhouse gas substantial cuts by transportation
departments
— RIRFRHASDRR(CKE BT D
Make greater contrebution for realize Decarbonized Societ
BEEDRIEEEMNIEE (CKEL)
—>BHEENSNAHZBNDOF FEENEE
It is important that public transport should be improved

because cars have a huge impact in the environmental

loading.



BiES2Hh Basic Analysis

FARLET—%  BBPP—4 (2021%)

used data Shibuya PP data
Ba8bE (aE) DIBFESER BHRIBFERDCOHEHEIS

Transportation sharing in the Tokyo metropolitan area  Percentage of CO2 emissions from each

(Shibuya and surrounding areas) mode of transportation
1.1% 0.0% [ 0.7%

mbus mcar mrail mwalk mbus ®mcar =rail =mwalk

BHEE CIIEBEDODIBRMN LI/ ) BEEDODBRMEN—T3TCO,DHELEIG

e
Relatively small share of automobiles MIEFE (KRS
in the metropolitan area While the share of automobiles is low, the

share of CO2 emissions is very high.




BSRIEE Policy Proposal
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Taxation Policy for Automobiles
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¢ CO2HIIRETR CO2-reduction benefit
& BERERZOERZAL  Benefit changes after policy implementation

S decrease

= CESESJL - MNLEFI)LZ{ER Use CES model and MINL model




#sts&{F Estimation Condition
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Qo iy Tl Tokyo metropolitan area(Shibuya, Chiba area,
s # Saitama area, Kanagawa area, west Tokyo)

i ’\7,.\ e % WERIIBFER Subject transportation
e KR - ERE - BEIE - 155

Bus - Train - Car - Walk
< BEEFAENDOR T
Tax proposal for automobilists

RN BN T D

Raise the carbon tax
< BEROBEE  policy for goal
BHEhEco B E5ZHI Rk
50% CO2 cut down from cars

[B&E N w T8z I DRPKEZEL T D]

Derive a level of taxation that reduces the number of automobile trips by 50%.




CO2HFHEDETH
CO2ftHE = V—RIEERE x kU v T8 x HHIRY

CO2 emissions  Distance between zones Trip counts emission factor

ZBR b iR BFHH R B

carbon dioxide emission factor
CO2HIE{E#R = CO2HIEHZ x 10,000 R | Ao Im:m"/_’

CO2 reduction benefits CO2 emissions

FEABEOCO2HEHE CO2 emissions from car

10

20 229. 1 1132.5
30 186. 2 962. 9
40 161. 0 835. 5
50 145. 8 750. 0
60 138.2 706. 4
70 137.0 704. 5
80 141. 8 744. 4
90 152. 1 826. 1
100 167. 8 949. 6

Shibuya Chiba Saitama Kanagawa |West Tokyo
Shlbuya 24.9 A 3.7 2.4 19.3 10| 188.8 | 1114.8
120 215. 1 1321.8 3
Chiba 6.5 5.4 5.3 0.0 W T EE IR TIFOMEHE RS & R R R T
(K, B1F, ¥, K#E, LAREHFEE Vol.43,No.11(2001))
Saitama 5.7 . 23.9 11.2 2.0

Kanagawa 4.9 : a9 19.7 23.4
West Tokyo 31.9 : 2.1 24.1 43.3

(t-CO2)

(u/wy) MEAFFHER

&iT(total) : 295.6 t

% COHlRE 1tz D DfEzs 10,000
Benefit per ton of CO2 reduction:10,000yen




Result of CES model

RIBFEROEE(CKXBCO2HIFMELR €O, reduction benefits for transportation change

CO, reduction rate Benefit by policy (yen) Benefit by CO, reduction (yen) Car trip reduction rate  CO, reduction rate for cars
20% -222,517 1,383,872 -45% -47%

B MW TEDZEAL (Trip/day)  Change in Car traffic volume

wo Shibuya Chiba Saitama Kanagawa West Tokyo w Shibuya Chiba Saitama Kanagawa West Tokyo
Shibuya  31142.7 0.0 10389 515.2 3861.4 Shibuya  18519.6 0.0 626.9 312.7 2136.5
Chiba 1063.3 36095.1 951.4 584.8 0.0 Chiba 637.1 19122.4 560.8 334.9 0.0
Saitama 1605.6 7443 34079.8 1594.9 531.6 Saitama 965.9 442.2 18291.8 878.0 245.3
Kanagawa  1057.5 590.7 503.7 229339 3612.1 Kanagawa 639.8 336.0 296.9 13384.2 1944.2
West Tokyo  6379.8 0.0 472.6 3721.5 49530.3 West Tokyo  3475.8 0.0 268.8 2033.5 25669.1

SEBUKE : 2,605 rate of change

Taxation level: 2.69x w Shibuya Chiba Saitama Kanagawa West Tokyo

MEADOET < CO2HIEEZ Shibuya -0.41 -0.40 -0.39 -0.45
Decrease in utility < CO2 reduction benefits C.h'ba -0.40 -0.41 -0.43
—10000M3/t HHBASHEDEI AL Saitama | -0.40  -0417 046 -0.45 [ NOSA)
—10,000 yen/t may be an overestimation. | Kanagawa| -0.39 = -043  -041 -0.42 -0.46
West Tokyo -0.46 -0.43 -0.45 :




MNLEFJLDEBE MNL Model

SEFHER SEOSY FEFL ‘////;77
Transportation mode selection Multinomial logit model

Train Bus Car
Cr=) e Lo o)
timegrqi }:

constant term

+d, X fare,, + EHUIE

constant term

Vtrain - dl

Vpus= di X
Vegr= d1 X +d, % (distance,q,x 0.015 + ELHI R4 + @ 48

ttmeb - parking fee constant term
VbLke dl 10(; . +!1:.¢&In BT 5 Bl (Parking fee)
Chiba : 440(yen/h)
100 dl : PTERFME (time required)(CX T 5 /8T X — & Saitama * 660(yen/h)
D2 : & (cost)ICXF T B /XT X — & Kanagawa - 880(yen/h)
Tokyo west : 440(yen/h)

ttmecar

Vwalk - dl




HEEFFR Result

Parameters t-value
7 #{IE(Constant term)_train 0.54 3.59
E #I8(Constant term)_bus -1.73 -8.76
T #{18(Constant term) car -1.53 -13.12
7 #{IE (Constant term)_bike -1.32 -12.21
Fr Z B (Time required)[100%'] -11.23 -20.40
£ F(cost)[1000H] 0.24 0.78
27 )LE(Number of samples) 4601.00
#EA A FE (Initial likehood) -2135.68
& X E (Final likehood) -1285.63
R TE (% #(Coefficient of determination) 0.40
{BIE FHRTE (R #(Fixed coefficient of determination) 0.40

(x5% B E *>*1%HFE)

&/ NS A—=SIMIEICIRD I
Price parameters are now positive. ‘ _
—EEGRE, BEOETERMNE/NHESN/ZDOTE RN

Parking fees and car running costs may have been underestimated.
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