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1. B
=

=B/ Background & Purpose

Bt algeRECUFT L2 D3ER
Achievement of a sustainable mobility society

frfenlee (IRIRME, SB3EME, FUEM) 2RFCHEIvE

Need to be sustainable (environmental, business, convenience) at the same time

HEHREBEXEHE (SAEV) [REMYE, FIEEZ@mIIIBERT-EX
Shared Autonomous Electric Vehicles (SAEVs) are a promising service that satisfies
environmental and convenience needs

SAEVDOE A FEREHEZmMIIEN TEDN ?

Can the introduction of SAEVs meet business feasibility?

1 :

BEMAZIRELT, ADZBFERITENZEREUILOZ TSAEVY—EANEE =
ERERS)

To study the feasibility of SAEV service in Yokohama city, taking into account people’s
transportation choice behavior



2.1 {EFH9I3PP7—4 About the PP data used

» PPF—4 : #EPP(2009410H,118)
PP Data : Yokohama Oct. and Nov. 2009

ODi 51 : #EmhAROO0D
OD zone : in Yokohama

By EVIERSE KRB FEEMER
Purpose : Shopping & Meal Main mode ratio
RIRZEFE : #hE. /\X. BFE. BE:E. 5 20.4% 27.6%

Main mode : Train, Bus, Car, Bicycle, Walk

1.9%

'U'\/j)l/ﬁf( : 214 ek 28.5%
Number of the sample : 214
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Access Distance Train (m)

2.2 EHE5Hh Basic Analysis

Access Distance Train X Main Mode
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The longer the access distance, the lower the Access Distance Train (m)
railway selection ratio.
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3.1 EFIJLHETE MNL model Estimation

» RHFRBEZER Utility function
U, uin =V, + ¢, =d,(time) + f,(price) + e,(distance)+ b+ ¢,
Upus =V, + &, =d,(time) + f,(price) + e,(distance)+ b,+ ¢,
Ui =1, + g,=dy(time) + fy(price) + Ty
U picyete —V, + &,=d,(time) '\ + b+ g,
U

BV AR ZEE (Gasoline fee)
(EEBfcar+-8000m/Lx 120M/L)

» 1EIRMESR Probability of main mode choice

walk =V + g5 =ds(time)

P (i) = S XDT,)
.5, exp(uV,)
j=1

iej=1,2345

{6, FIFATRIEETE | 1,0} ShE JNZ =k E SEi=

Train Bus Car Bike Walk



3.2 XBFEHEIRETIL
Estimation Results for Main mode
JIUSX—=FHETEFER (Estimate)

*59EE
1 9EE
TE#LIA(train) 1.112 1.94 \
TEEIEDUS) -1.696  -2.46%* = PN\
TEZXIE(car) -1.047  -4.03%* 2= A \)
E@Iﬁ(bike) -1.698 -6.65** [ Yokor:ama Sta.©Kannnai Sta:
time[mi -0.059  -5.73%* 136yen
ime{min] \«’\/\J\J
prlce[ 100yen] 'O. 293 - 1 -41 © keplergl | © Mapbox | © OpenStreetMap | Improve this map | Basemap by: (8)Me[bER
access distance[1000m] -0.938 -1.75 HEFAEOODOERF (Bl W) -BE)

State of OD of railway users (shopping,meal)

H%Fa‘ib\ﬁb\(ié:??ﬂﬁﬁb‘ib‘é The shorter the time, the higher the utility.
gﬁﬁb\ﬁb\(itéﬂﬁﬁb\ib\5b\ ,%E\_C(i@b\ The utility increases as the cost is lower,

but not significant.
NR(SERNEERE

The cost of buses is fixed.
BENE(FIRIEEREOR B DD, HVUARZRUCUBRWANZ<FI A

Many people do not care about the cost of gasoline because they travel short distances by car.
EER(IITIEREDIBEIDID. ¥IRDEENDERZXICLIRVWANZFIA

Many people do not care about the cost of the first fare because use trains for short distances by train.

T/JEZEE%ED\%EM(it&}J}EﬁD\J:b\é The shorter the access distance, the higher the utility.



4.1 BFEMREFTEE

Business Feasibility Study Methodology
» SAEVODUXZRTET I Revenue model of SAEVs

n(p) = q(p)p — c(q)}

revenue

F=EREq (p) (IMNLETILEDEH

Demand function was derived by MNL

exp(—pfp)
A+ exp(—fp)

g0 . BEZE demand density
A:TEZX constant

q(p) =q

price  cost

A NS (q) DETEICHE, ERRALIEA—
DS B —C ZET IR X

For calculating the cost function, we use a
simple service model based on the continuous
approximation method

# of SAEV, density of station
density of charging station

X
demand density g *
= ave. trip length model cost C(x)

minimize C(x)

subject to t(q,x) < tiim

X see Hidaka and Kataoka(2022)



4.1 BFEMREFTEE

Business Feasibility Study Methodology

FERBq(p)DETE
UToOEM4#IRE (MyTE3kmABTE)

The following condition was assumed

Time Price Access
[min] [yen] dist[km]
train 1.112 30 200 0.8
bus -1.696 16 210 0.25

ASC

car -1.047 845 45 0
bike -1.698 15 0 0
walk 0 375 0 0
SAEV  -1.047 18.45 0

B3B8 (- BB R E B TOTILF IR LD -
KTHFEINTWS. HNE(2020)OEAKRICHITZIRIBEE -
FIDVOTIE FER(-34% V2B E(CVOTIE FR0%, -34%, :

-50% D 3/KEZRTE.
The value of time in automated driving services is
expected to decrease because of multitasking. We

assumed three levels of VOT decline: 0%, -34%, and -
50%.
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TOERHZIRTE

BS[M model of car : Benz eVito tourer
EVFEE&E2s charger : 11kW/45kW/350kW
fnscEEEE range @ 340km

ENFERFE allowable late time @ 10 min
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4.2 SFRTRFTER
Results of business feasibility

ﬁ'fﬂﬂ%p*éﬂﬂ%ﬁﬂ* optimal price and the revenue
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price[yen] price[yen] price[yen]
11kW charger 45kW charger 350kW charger

WNERSAEVEEL, FoE252X required number of SAEVs and chargers in VOT -34% scenario
1km2 6.9 veh./km2, 1.0 cgs./km?2 4.9 veh./km?, 0.2 cgs./km? 4.6 veh./km2, 0.03 cgs./km?

WY 3016 veh,, 423 cgs. 2130 veh., 96 cgs. 2003 veh., 12.6 cgs.

SAEVDE A (E3kmAETIRITHVS —DFEEIEE (520M) (CHIZSNSAIREM
Introduction of SAEVs could be reduced about half the price of current cabs (520 yen) for a 3km fare
HBEIRFEEER(350kW)DEA FREDET, SEBFROIBIN, FHEEIMNOHNHEIOER R TR EA

15 CZ3 The introduction of ultra-fast chargers (350kW) can be effective in terms of lower fees, increased profits
for operators, and reduced traffic congestion.




5. ¥&&H Summary

y HEEHAZWURELT, ADOBFEITHZEZRUICOIZATSAEVY —EADEEMZIRFTUL
To stkjdy the feasibility of SAEV service in Yokohama city, taking into account
people’s

transportation choice behavior

RIBFEITEZMNLTETILELSE
Estimated by MNL model for main mode choice
wahA. BRZELW). BE(C
In Yokohama, purpose of shopping and meal

SAEVOEEHEZRFUIC@SEIDOT—X
Result of business feasibility
SAEVDE A ([F3kmAE TIRITOFIS —D¥EEIEE (520M) ([CHIZ5N5RIEEME:

grlztro%luction of SAEVs could be reduced about half the price of current cabs (520 yen) for a
m fare

%%%'Jg;%ﬁ%%% (350kW) DEA(FREDRT . SEEFZOBENN. HmEIN0OINHEI O R TIIRNER
1\ £

The introduction of ultra-fast chargers (350kW) can be effective in terms of lower fees,
increased profits for operators, and reduced traffic congestion.
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SZEN @) reference

» Hidaka, K., & Kataoka, R. Cost Analysis of Shared Autonomous Electric
Vehicles with Charging Infrastructure. Available at SSRN 4032621.

» NNEEEETE. (2020). FHH'EICHTD B BEFREF A O EHE(CES 9 22526
7. BEEEILEIATT, 2020, 18-19.



4.22% FEMMRFRER (ENERI1090=77)

JXAREZEc(q)
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ENFFEONE(ISAEVEROEN TERKINDIEH, JAMIEMN. FTHRBVWFEERD

ES(CARANENEEE(CZRND. The cost increases because the improvement in delay time is
achieved by adding SAEV vehicles. The cost difference is especially noticeable at ti of Io&
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4.22% FEMMRFRER (ENERI1090=77)

ﬁsﬁﬁ'fﬂﬂ%p*éﬂﬂ%ﬁﬂ* optimal price and the revenue
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WNERSAEVEEL, FoE252X required number of SAEVs and chargers in VOT -34% scenario

1km? 4.6 veh./km2, 0.03 cgs./km? 4.8 veh./km2, 0.03 cgs./km?
i 2003 veh., 12.6 cgs. 2092 veh., 13.0 cgs.

J—EXehE (GEN10=79) (LD, FIABEOmEE M LRI THRKEEEOFSOIEN. EEhE
1 T(FI0EIEEDENEAN TENKFR 7D Z2ZEMR TSl aelE
The service improvement (from 10 to 7 minutes delay) not only improves user satisfaction but also increases the

operator's revenue. The entire city of Yokohama could be able to achieve a 7-minute delay with the introduction of
about 90 additional SAEVs.
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