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(C) Ryosuke Abe, Ph.D., Japan Transport Research Institute, 2018
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variable-

IUHD'"H >

vl:r.phhm_lllnni a

?lll.lmﬂ_lllr a

vlu_‘.llll a

1 Value -

24E61E50 -

F2000 -

39500

1 Assumptions, remarks and sources -
Toyota Prius Model 2015 Grade 5 [DAS-ZVWSD)] is
chosen 3s a typical midsize passenger car. Toyota
Prius was the best-selling car in the 2017 new car
({with 3 660cc+ enging) market in Japan. Source: lapan
Automobile Dealers Association,
<hittp:/wana_jada.or jpfcontentsdataranking_html=,
(accesszad February 27, 2018). The effective capacity is
is assumed to be 4.
JFY 2470000 for new car price. source: Kakaku.com,
Tonyota Prius,
<http:// kakaku.com/item,/K000083584 7/ catalog/Grad
2|0=37691>, (accessed February 27, 2018]. JFY11350
for car recycle cost (deposit on purchase). JPY-19500
for car tax reduction for eco-friendly cars (first year
only). Source: Ministry of Land, Infrastructurs,
Transport and Tourism [MUT) Tax system related 1o
CEIE,
<httpe ffwanamlit.go jpdjidosha/jidosha_fri_ooooza.h
trl=, (2ccessed February 27, 2013).-
JPY 12000 for mandatory automobile lizbilty insurance
for private passenger cars (GE0CCc+], where IFY35350
(valid 3 years) is divided by 3 years. IPY&0000 for the
awverage cost of fully comprehensive insurance far
Prius. Source: Kakaku.com, Toyota Prius,
<http:/fkakakucomitem, 701001 10054, hokens,
(3ccessad February 27, 2018). -
Car tax for private passenger cars with 3 1500-2000cc
=ngine. The model [Das-ZvinE0) is currently subject
to exemption from car acguisition tax (one-time
payment] and tonnags tax |every-year peyment) by
=00-Car tax bresks. Source: MLIT, Tax system related
tocars,
<hittp:/ S wanamlit.gojp/jidosha/jidosha_fri_oooozah
trlz, (2ccessed February 27, 2018). Tokyo
Metropalitan Government, Car tax,
<hithp: /S wana tes metro.tokyo.pfkazeifcar.himb,
[aocessed Felbruary 27, 2018). -

V,

plrhing_\uar‘:l

Vulher_\ulra

A

Winatntanancs_vin

Vliru_km*:

Viel kmt’

Vother_km*

355200+

7500+

1.74~

1.0+

6.16 +

(C) Ryosuke Abe, Ph.D., Japan Transport Research Institute, 2018

IPY29600 per month for the average parking cost in
the special wards of Tokyo. Source: Nippon Parking
Search, <https://p-king.jp>, (accessed February 27,

2018).¢

Mandatory motor-vehicle inspection is required 3
years after new car purchase and every 2 years after
the first inspection for private passenger cars. Average
cost of the inspection for Prius is 1PY19510 {inclusive J
of the stamp tax of JPY1100). Source: Rakuten Shaken,
Toyota Prius,
<https://shaken.rakuten.co.jp/carmodel/toyota/prius
>, (accessed February 27, 2018). The inspecticn is
required five times in 13 years (the average lifetime of
passenger cars (660cc+), listed below); thus the
weight of 5/13 is given to JPY19510.

JPY174000/100000km is assumed. Source:
<https://www.keicar-
info.com/meritto,/syoumauhin.html>,
<https://www.syaken-kaisetu.com/83.html=,
(accessed February 27, 2018).<

JPY50000,/50000km is assumed. This value is
approximately same with the tire cost per km for
passenger cars in the cost-benefit analysis manual for
road projects in Japan.+<

JPY135/liter for gasoline price. 21.9km/liter for
(actual) fuel consumption of the model (DAA-ZVWS0).
Source: e-Nenpi, Toyota Prius, <https://e-
nenpi.com/enenpi/carname/685>, (accessed February
27, 2018).¢

-
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TaX b (EREX

g,
™

ZAE (%72 —BRA%E)

V_f:a.paciw""

V_facquisition_Etetime®

V. fisurance_year?

V_ftan_veu‘:‘

v f o

[_Tparking_year

V_fnlher_v!arp
V_fma'mm-nu_l:m‘:‘
V_fiires k'

V_flutl_km*:‘
V_fotner_gm®

0e
-0.3¢
+Six0¢

-0.76.¢

+2.6+

-0.25¢
-0.254

-0.05¢

Bdsch et al. (2017).¢
Bosch et al. (2017).#

About JPY420000 for the insurance cost of the current
taxi operation per vehicle per year. Data (IPY4.62 per
vehicle-km for insurance costs of the taxi operators in
Japanese large cities in 2016) are obtained from
Ministry of Land, Infrastructure, Transport anh
Tourism (MLIT) (2017): Business performance of
motor-vehicle transport services, Automobile Business
Association of lapan, Tokyo. Average annual vehicle-
km of a taxi is 89,352km in Tokyo Metropolis. Source:
Tokyo Hire-Taxi Association (2017) Taxicabs in Tokyo
2017, <http://fwww.taxi-
tokyo.or.jp/english/datalibrary/pdf/hakusyo2017all_e

n.pdf=, (accessed February 27, 2018].P

JPY¥8500 for car tax on commercial passenger cars
with a 1500-2000cc engine. Source: Tokyo
Metropolitan Government, Car tax,
<http://www.tax.metro.tokyo.jp/kazei/car.htmlz,
(accessed February 27, 2018).2#

Car {both private and commercial) owners must have
garages for their cars by the garage law; thus no
significant increase is expected.<

Mandatory motor-vehicle inspection is required every
year for commercial passenger cars. An inverse of the
weight of 5/13 equals to 2.6.#

Bdsch et al. (2017).¢
Bosch at al. (2017).¢

Bésch et al. (2017).¢
Bdsch et al. (2017).¢

FHE (Zofb#E)

P{lllrhl"_l.cll'

Pdll-ll'in.llll\'_u'.u_m u

P.Mlull_n'iwﬂl a

Pyar -

P‘|I:hl::IHMH °

lelll“_imllnll a

P sbicta Lfeirmes_im

PHIIlIlLMmﬂ-_plll u

1950

0.0265 -

0.015 -

431780 -

1281

0.0044 -

(C) Ryosuke Abe, Ph.D., Japan Transport Research Institute, 2018

Souwrce: Keeler Technical Laboratory, Cleaning price
for mid-size vehicles,
<hittpefwena keeperlabo jpiservice/deanings,
(accessed February 27, 2018). -

Average monthly salary of tax drivers (JPY355200] is
divided by their average monthly working hours
[200hrs) in Tokyo Prefecture. Source: Tokyo Hire-Taxi
Assodiation (2017) Taxicabs in Tokyo 2017,
<dhitty e taxi-
tokyo.or.jpfenglizh/datalibrany pdifhakusyo2 01 7all_
en.pdf=, {acceszed February 27, 2018). -

Tokyo Tomin Bank, Private car loan,

<hittp:fwenar tominbank.cojpyfor_kojing'kariru/othery

mycar/index.htmlz, (accessed Februany 27, 201E). -

Bosch et al_ (2017].

Average lifetime (in kilometers) of taxis in Tokyo

Prefecture. Source: Tokyo Hire-Taxi Association (2017)

Taxicabs in Tokyo 2017, <hittpsfwww taxi-

tokya.or.jpfenglish/datalibrary/pdf/hakusyo20173ll_e

n.pdf=, (accessed February 27, 2018). -

Average lifetime (in years) of passenger cars (G6000+]

in 2017 Mational average. Sowrce: Automaobils

Insp=ction & Registration Information Association

[2017) Average vehicle lifetime,

<hittps: fwwwgiria.or jpdpublish/file/ rSospul00000g 7

wh-att/ T35 puwDDD000E Fweg. pdf=, (accessed February

27, 2018]. -

Sowrce: Mational Tax Agency, Consumption tax,

<hittps:/fwawnta. g0 ptaxanswer/shohif6303. htme:,

[accessad February 27, 2018).-

Bosch et al_ (2017].-




Ht : S (RREE)
HE D ET3X ~ %/‘]_{iﬂg
FRAE (Bifj/iix—y) Lo
E— s K% (7:30-9:30, 17:30-19:30) 2y — @Eﬂg U/ 1) ;;‘fg
BT (BEh&Ekiek) ) 3.8 3.8 0.32
EITHE (BBEEban) (R 3.8 3.8 0.32 KEIZIEROE (X
EEEREER (%) 57 57 100 X ZF)
FHREE (REAB/EES) (%) 33 65 26 ) N N
EHRITEE (km/h) 15.9 15.9 20.7 Z DI —ARAI B IRTE.
¥ Yy TEEBE (km) 4.6 4.6 15.9 %LJI‘H% W2y —D
ZCER PR REER (%) 54.7 8 0 F—RIT—FRIZIFEA
XY TR (REE) 0D OETIERE (%) 5 5 0 E Ay
AVvTF R (REE) BREE (%) 5 5 0
Fr—7Mw (9:30-17:30)
BT (BEhEE:Rb:)  (BF) 7.6 7.6 0.7
BT (BEh&Eibrr)  (BF) 7.6 7.6 0.7
EEHEREER (%) 59 59 100
FIGFEER (FEABYTE) (%) 33 60 29
EHRITERE (km/h) 9.4 9.4 18.7
SNy TEEBE (km) 2.5 2.5 11.5
ZZEPRREER (%) 54.7 8 0
AV TF VR (KBE) O-HDOEITERR (%) 5 5 0
AVTF R (KEE) BREE (%) 5 5 0
KRS (19:30-7:30)
EBITHE (BEh&EE:bk)  (BF) 9.6 9.6 0.3
EBITHE (BEh&Eibrr) () 8.6 8.6 0.3
EERHEE (%) 30 30 100
FHYREXR (REAHYTEE) (%) 33 57.5 29
EERITIRE (km/h) 13.6 13.6 24.8
SEH Yy TEERE (km) 3.1 3.1 16.1
ZZEFRREER (%) 54.7 8 0
AV TF VR (KBE) O-dDOETERE (%) 5 5 0
X5 R ({7'(?-5‘_@%) H:'—;: F'Eﬁ>_‘$‘_< (%) (C) Ryosuke Abe, PhP(Q Japan Transport Researgi(Qnstitute, 2018 0
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Pessk hawrs variables,

RPh_ P cany:

L= —

B_ph_ Pk s

LN ——
LT —
LI ——

HL I ——
—

R_ph_tocua:
[ ———

L ——

0.2,

1549,

0
(LES,
159,
46,

0.33,

154,

A

0547,

ﬂ.lﬁ:].ﬂl.l'd.A‘uerapun:unaru:'p'[l.llzlnfnr privats
passenger cars |SE0ce+). Data from the 2015 Mational
Heusehold Traved Sureey {NHTS] by the Ministry of
Land, Infrastructure, Transport and Tourism {MLT] .
Awerage speed of person trips made by private
passenger cars |560cc+). Data from the 2015 MHTS by
MLIT.,

Awerage length of person brips made by private
passenger cars [660ce+). Data from the 2015 HHTS by
MLIT.,

-1

Saurce: ITF (2045}

HAwerage speed of person trips made by taxis. Data
from the 2015 MHTS by MUT.,

Awerape length of parson trips made by tas. Data
from the 2015 NHTS by MUT..

0.33=1.32/4, Average number of passengers (1.32) in

aperation. All day aversge in Tokyo Prefecture.
Saurce: Tekyo Hire-Taxi Association [2007) Taxicabs in
Tokyo 2007, <http: /s taui-

takyeoar jpfenglshydatalibrary pdf hakusy o200 7all_e
n.pdfs, (accessed February 27, 2008,

Awerage speed of persen trips made by taxis. Data
from the 2015 NHTS by MUT.,

Meerape length of parson trips mode by tads. Data
from thi 2015 MHTS by MUT.,

Saurce: Tokyo Hire-Taxi Associstion [2007) Taxicabs in
Tokyo 2007, <http:f . taxi-

takyear. jplenglsh datalib rary pdf hakusyo 200 7all_e
n.pdf=, (accessed Febouary 27, 20d8)L,

C

Off-peak hours varshles,

L A——

R_oph_Pupee

I —————

R_oph_ s

LN I e —

R_oph_ s,

LI T RE—

R_oph_S.pmas

LR SS——

R_aph_tiipens:
R_oph_to e s

LT S —

(C) Ryosuke Abe, Ph.D., Japan Transport Research Institute, 2018

0.29,

115,

[
0.6
9.4,

.08,

0.33,

9.4,

25

0.547,

0.29=1.17/4. Average orcupancy (1.17) for private
passenger cars [GEDcc+). Data fram the 2015 National
Household Traved Survey {NHTS) by the Ministry of
Land, Infrastructure, Transport and Tewrism (MUT]...
Awerage speed of person trips made by private
passenger cars [GE0Ce+). Data Fram the 2015 NHTS by
MLIT..

Awerage length of person trips made by private
passenger cars [GE0cc+). Data bram the 2015 NHTS by
MLIT..

-1

Sauree= [TF (2005)..,

Awerage speed of person brips made by taxis. Data
from the 2015 MHTS by MUT.

Awerage length of person Erips made by tais. Daka
from the 015 MHTE by MUT..

Same with the case of Zurich. Source: Fagnant «t al.
12015)..

0.33=132/4. Average number of passengers {1.32) in
aperation. All day aversge in Tokyo Prefecture.
Saurnce: Tokyo Hire-Taxi Association [2017) Takicabs in
Tokyo 2047, <http:fwww. taxi-

tokye ar.jpyenglsh,/datalibrary pdf/ hakusyo2007all_e
n.pdi=, (accessed Fabruary 27, 2018},

Awerage speed of person brips made by tasis. Data
from the 2015 MHTS by MUT.,

Awerage length of person trips made by tais. Data
from the 2015 MHTS by MUT..

Saunces Tokyo Hire-Taxi Assodation (2007) Taxicabs in
Tokyo 2007, <http: ) waw. taxi-
takyo.ar.jplengish/datalibrary pdff hakusyo207all_e
n.odf=, (accessed Fabruars 27, 2008},

Hight hours variables
=
RN Pusiianis:

LI R
LT ——
I —

LT —
[, 3 —

[ 1,7 3 N ——
LT S—

RNEE besrcmainy

LIS —
L30T R —

LT —

0.29,

1e1,

[
0.575.
13,6,
i1
0.08,

0.33,

136,

a1,

0547,

0.29=1 15/, Average orcupancy [ 115] for private
passenger cars [GE0cc+). Data from the 2015 Mational
Howsshold Traved Survey (MHTS) by the Ministry of
Land, Infrastructure, Transport and Tewrism (MUT]..
Mwverage speed of person trips made by passenger cars
(E660ce=|. Data fram the 2015 MHTS by MUT..

Bverage length of parson trips made by private
passenger cars |GE0ce+). Data from the 2015 NHTS by
BALIT..

-1
Sounce: ITF {M015)..

Aerage speed of perspn trips made by taxis. Data
from the 2015 MHTS by MUT..

Awerage length of person trips made by taxis. Data
from the 2015 MHTS by MUT..

Same with the case of Zurich. Sounce: Fagnant et al.
{2015}«

0.33=1 32/ Average number of passengers (1.32) in
aperation. &ll day average in Tokyo Prefecture.
Sowrce: Tokyo Hire-Taxi Association [2017) Taxicabs in
Tokyo 2047, <http:/ fwiww. taxi-

takyouar jpy'englsh) detalibrany pdfy hakbusy o200 7all =
n.pdf>, [accessed Febriary 27, 2018},

Mwverage speed of person trips made by taxis. Data
from the 2015 MHTS by MUT.,

Awverage length of person trips made by taxis. Data
from the 2015 MHTS by MUT..

Saunce: Tokyo Hire-Taxi Sssociation [2007) Taxcabs in
Tokyo 2007, <httpyfumww. taxi-
tokye.or.jpfenglh) datalibrany pdfy hakusy o201 7all_e
n.pdf, (acessed February 27, 2018).
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Average capacity of Toei buses in Tokyo Prefecturs in
2016. Source: Tokyo Metropolitan Government, Toei
bus,

=hittps:/fwww kotsu.metro. tokyo.jpfabout/service/bu
s.himl=, {accessed February 27, 2048). -

Full operating cost per car-km of Toei buses in 2018,
Source: Tokyo Metropeolitan Government, To=i bus, <
https:dfwnana_katsu.meatro tokyo jpfabout/information
Solosing/28_closing.html =, (sccessed February 27,
ZOLE). -

Capacity of 3 typical subway car. averags valus cannot | -
be obtained. Source: Tokyo Metro, Tokyo Metro lines
=hittps:/fwwa tokyomeatro jpfoorporate/enterprise/p
assenger_rail/cars/working/index_hitmk:. Tokyo
Metropalitan Government, Toei Subway lines =
hittps:/wnana_kotsu. metro tokyo.jpfabout,service/sub
way. html= [zccessed February 27, 2018). Mote that
almost all of the sections of subway lines are in the CIE T —
spedal wards of Tokyo. .

Full operating cost per car-km. Average value of
operating costs of the twio subway operators [Tokyo
Metro and Toei Subway). Annuzl operating-cost data
in 2014 are obtzined from the Ministry of Land,
Infrastructure, Transport and Towrism (2017} Annuzl
report of rail statistics

<hittp:/fwwnarmlit go.jpitetudo/tetudo_thkz_000040.h
trnl=, (sccessed February 27, 20438). Annual car-
kilometer data in 2014 are obtained from the lzpan
Transport Research Institute (JTRI) [2017): Aannual
repart of urban trasportation, JTRI, Tokyo. - R_d3_Fewaem

R_Ij a _hm sl

R_da_bu.teipLangih_rasmagsn

R_d3_Fewcouzancy

“_da_'.lﬂlhl.-lm_mlul"ﬂ

R_da3_Faitmgiyaia

0.262 -

ii.0z-

4.27-

0.549 -

34.5-

7.47-

0.

(C) Ryosuke Abe, Ph.D., Japan Transport Research Institute, 2018

Passenger kilometers of Toei buses are divided by car
kilometers * average car capacity (listed above) of
Toei buses. Passenger kilomaters are obtained by
annuzl ridership * average in-vehicle trip length
(below). Toei buses are operated in Tokyo Prefecture
by the Tokyo Metropolitan Government. Annual
ridership and car-kilometer data in 2016 are obtained
from the Tokyo Metropolitan Government: Toei bus,
<hittps:/fwanw kotsu. metro.tokye.jpfabout/service,/pd
fio2car pdf>, (3ccessed February 27, 2018). -

Average scheduled speed of Toei buses in 2016.
Source: Tokyo Metropalitan Government, Toei bus,
<hittps:/fweww kotsu.metro.tokye. jpfabout)service,/bu
s.html=, (accessed February 27, 2018). -

Average in-vehicle trip length is obtained by travel
time expenditures (TTEs) of unlinked trips made by
buses multiphed by awverage scheduled bus speed
(abowe). TTE data are from the 2015 Mational
Household Travel Survey (MHTS) by the Ministry of
Land, Infrastructure, Transport and Tourism [MUT]. -
Assumed to be zero in Tokyo. -

Passenger kilometers of subway (Tokyo Metro and
Toei Subway) lines are divided by car kilometers of
those lines * the capacity of a typical subway car
(listed abowve]. Annual passenger-kilometer data in
2014 are obtained from MUT (2017): Annual report of
ril statistics

<hittp:fwwnw.mlit.go jp/tetudo/tetudo_thz_000040h
tmnil=, (socessed February 27, 2018]. annual car-
kilometer data in 2014 are obtained from Japan
Transport Research Institute [ITRI} [2047): Annual
report of urban transportation, JTRI, Tokyo. -
scheduled speed of IR Yamanote Line. Most of the
subway |Tokyo bMetro and Toei Subway] lines have 2
similar scheduled speed. Almast all of the sections of
the listed lines are in the special wards of Tokyo. -
Average in-vehicle trip length is obtained by dniding
passenger kilometers of subway (Tokyo Metro and
Toei Subway] lines by ridership of those lines. Annuzl
passenger-kilometer and ridership data in 2014 are
obtained from LT (2017): Annual report of rail
statistics

<hittp: A www.mlit.go.jp/tetudo/tetudo_thz_000040h
tmil=, (sccessed February 27, 20138]. -

Assumed to be zero in Tokyo. -
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