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The past decades have seen alot of research on electric vehicles (EV's), because this
kind of propulsion has alower environmental impact than do traditional gasoline-based
engines. Energy generated by large, highly efficient power plantsis|ess expensive and
less polluting than that generated by many small, inefficient engines.

Moreover, the advantages of small vehiclesfor urban driving, the typically short dis-
tances driven by business vehiclesin the urban environment, and—aof course—the zero-
emission feature, hasincreased interest in EV car-rental servicesfor short, in-town
businesstrips.

However, although EV s use high-performance batteries, they still require awide-
spread network of charging stations. But when their range of movement islimited to a
specific area (asis usually the case for business trips), they become an interesting alter-
native to private or public transportation.

In thisinstallment of Intelligent Transportation Systems, Nissan's Kayoko Hara pre-
sentsan EV rental project undergoing testing and demonstration in'Yokohama, Japan.

For further information and to make suggestions for this department, please contact
me at broggi @ce.unipr.it, www.ce.unipr.it/broggi.

—Alberto Broggi

Figure 1. The ITS/EV Yokohama project uses a fleet of Nissan Hypermini electric vehicles.
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rhe concept of sharing elec-
tric vehicles (renting them for
oneor several hoursor afrac-
tion of an hour) hasbeen
around for awhile. Examples
of previousEV tridsinclude
the Praxitelein France, City
Car in Matini, Switzerland,
and various station car projects
inthe US. (Station carsare EV's
that mass-trangit ridersdrive to
and from transit sations.) The

Daihatsu Motor Company, in conjunction
with the Japan Electric Vehicle Associa
tion, also carried out asmall-scale EV
demonstration in Japan some 20 years ago.
In recent years, Japanese corporations
and researchers have conducted a succes-
sion of demonstrations of shared small
EVs. Leading the way was Honda'sfield
trial of itsIntelligent Community Vehicle
Systemin 1998 at its Motegi recreational
complex, which features a couple of racing
circuits. Demonstrationsin 1999 included

« trial operation of the Toyota Crayon sys-
tem of compact electric commuter cars,

e anlITS/EV project that agroup affili-
ated with the Ministry of International
Trade and Industry (MITI) organized at
Yokohama and Inagi, a Tokyo suburb,

e acommercial EV demonstrationin
Osaka, and

e atria of the Nissan Hypermini EV in
Ebina, near Tokyo.

More demonstrations are planned for Kyoto
and other cities.
Thisrecent spate of Japanese EV proj-
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ects has two major causes. Oneisthe
development of compact, next-generation
EVsfor in-town use powered by high-
performance batteries; the other isthat sev-
eral Japanese automakers have announced
various systems for sharing these new EVs.
Inthisinstallment of Intelligent Trans-
portation Systems, | describe the ongoing
ITS'EV Yokohama project, which is demon-
strating an EV sharing system for business
use. The project’sgoal isto find real cus-
tomers at the demonstration site and to
develop waysto minimize operating costs.

The sharing system

TheYokohama project started in October
1999 with 30 EVs; it added 20 Nissan
Hyperminisin January 2000. The Hyper-
mini isatwo-seat, 2.6-meter-long, lithium-
ion-battery-powered EV recently developed
and marketed for inner-city use and sold to
the genera public (see Figure 1). The Asso-
ciation of Electronic Technology for Auto-
mobile Traffic and Driving (JSK) is orga-
nizing the overall ITS/EV project, which
groups of participating companies areim-
plementing. Concurrent with the' Yokohama
project, JSK organized another EV-sharing
event, demonstrating the use of EVsasa
second car in aresidential areaof Inagi.

The project’s EV sharing system has
been developed largely by the Nissan
Motor Company and NEC. A mobile-
communications network links the com-
munications equipment in each EV to the
host computer at the operations center (see
Figure 2). Users must register in advance
to use the system. Each user receives a
modified keyless entry fob that stores his
or her identification information, which it
can transmit to an EV.

Users can reserve an EV by telephone or
at aWeb site. At the reserved time, the user
goesto the EV sharing station and pressesa
button on the fob while standing in front of
an EV. The onboard communications sys-
tem receives asignal carrying the person’s
ID and relaysit to the operations center.
The center comparesit with the reservation
information and transmits sharing permis-
sion to the vehicle. The vehicle then flashes
its hazard warning lights and unlocksits
doors. The user entersthe vehicle and starts
it with theignition key, stored in aholder in
the glove compartment. Upon returning the
vehicle to the sharing station, the user puts
theignition key back in the holder. At that
moment, the onboard communications sys-
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Figure 2. The electric vehicle sharing system heing developed by the ITS/EV Yokohama project.

tem judges that the vehicle’'s useis com-
pleted and transmits the vehicle's position
and other information to the operations
center. The center calcul ates the sharing fee
on the basis of the length of use and mile-
age and sends that information for display
on the in-vehicle monitor. (Because no
sharing fee isbeing charged during the
demonstration, billing information is not
displayed.) After exiting the EV, the user
locks the doors with the fob.

It pays to communicate

During EV operation, the onboard navi-
gation system sends longitudinal and latitu-
dinal information obtained from GPS satel -
lites and information on the remaining
battery charge to the operations center at
set intervals. Because EVs still have ashort
driving range and virtually no charging
portsarein place at present, people worry
about running out of battery power en
route. So, the EVsin this demonstration
have areturn advisory function. Thisfea
ture constantly monitors the remaining
battery charge and the distance from the
present location to the vehicle return sta-
tion, and warns drivers before they exceed
thereturnable range.

The EVsaso haveacall button that lets
users make avoice call to an operator at the
operations center. Users can easily obtain
operator support in avariety of situations,
such asif they do not know how to operate
something, the vehicle suffers some trouble,

or they arelikely to return the vehicle late.

In urban areas, securing sufficient space
for EV stations can be especialy difficult.
Requiring large auxiliary facilities can pose
an obstacle to obtaining station sites. How-
ever, because these EV's have communica-
tions capabilities, no special facilitiesare
required for vehicle rental or return, except
for the battery-charging equipment at EV
stations.

The system uses a data communications
network intended for ordinary cellular
phones. Anywhere data communications
serviceisavailable, one operations center
can provide centralized management of the
EV sharing system, even in remote regions.

Taking it to the streets (and
parking lots)

Yokohama'sMinato Mirai 21 area—the
demongtration’slocation—is aformer ship-
yard that isbeing redevel oped into acom-
mercial center with rows of high-rise build-
ings. Covering an areaof approximately
10,000 square kilometers, MM 21 ishometo
the offices and stores of 800 companies, hav-
ing acombined workforce of approximately
50,000 people. On weekends and holidays,
sightseersthrong the area. The cost of own-
ing avehiclein MM 21 isextremely high,
with parking places renting for morethan
$500 amonth. Moreover, to ensure ample
vigitor parking, building managers have
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restricted the long-term rental of parking places. This has
caused insufficient parking for business-use vehicles. Yet 3,000
company carsstill operatein thisarea.

In urban areas such asthis, replacing the numerous business
vehicles with public transportation is often impractical. Using
clean, emission-free EV sthat take up less space than conven-
tional vehicles could greatly improve the urban environment.
Business vehicles are generally driven relatively short distances
within the city, so EVs, even with their limited driving range,
could replace conventiona carsfor many trips.

For participants, the Yokohama project recruited employees
working in MM 21 who normally use company carsin their
work. They drive the EVswhile carrying out their duties. A
questionnaire survey was conducted among the participantsin
February and March. The respondents
evaluated the overall system favorably, including its concept,
convenience, ease of vehicle and equipment operation, and ad-
ditional functions such asthe return advisory. The results also
indicated that the need existsfor such a system, if the rental fee
islower than the fee for an ordinary rental car or leased vehicle.

fter being temporarily suspended at the end of March,

the demonstration resumed in late May and is scheduled to run
through September. During this period, the project will imple-
ment measures to reduce operating costs, such as unmanned
operation of the operations center at certain business hours.

JSK intends to continue the demonstration with the goal of
improving the system to acommercially feasible level by 2002.
Among other improvements, the project aimsto enhance the in-
vehicle equipment’sreliability, reduce costs, and develop a
billing function. =

Kayoko Haraisaresearcher at the Nissan Research Center’'sVehicle
Research Laboratory, where she studies methods to design customer-
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bachelor’sin socia sciences from Chiba University. Contact her at the
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co.jp.
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