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Mostcal~ carry one person and are used for less than I hour per day A
moreeconomically rational approachwould be to use vehicles more
intensively. Carsharmg.inwhicha groupof peoplepays a subscnptlon
plus a per-use fee, is one meansof doing so Carshanngmaybe orgarazed throughaffinity grouos,large employers,transit operators, neighborhoedgroups, or large-aarsharing businesses Relatweto car ownership, carsharmghas the disadvantageof less convementvehicle access
but the advantagesof a large rangeof vehacles, fewerownershipresponslbihties, andless cost (if vehiclesare not usedintensively) Theuncoupling of car ownershipand use offers the potential for altenng vehicle
usageand directing individuals towardother mobility options Thepercetved convenience(e g, preferred parking) and cost savings of carsharing have promoteda newmodalsplat for manycarsharmgparticipants thioughoutthe worldSocaetat benefits include the darect benefit
of less demandfor parking space and the indirect benefits ansmgfrom
linking cost~ to actual usage andmatchingvetucles to trip purposeThe
experience of carsharmg m Europe, North America, and Asia ~s
reviewed,andits future prospectsthroughexpandedserv,ces, partnership management,and advancedtechnologies are explored
The vast majority of automobile trips m U S metropohtan regions
are drive-alone car trips In 1990. approximately90 percent of work
trips and 58 percent of nonworktrips in the UmtedStates were made
by vehKleswtth only one occupant (l) Velucles are unused an average of 23 hou,~ per day This form of transportation is expensweand
consumes large amounts of land
Private vehicles are attractwe. Their universal appeal is demonstrated by rapid motorizationrates, even mcountries with high fuel
prices, good transit systems, and relatwely compactland developmenL13 ut the environmental, resource, and social costs of wadespreadc.ar use are high. Onestrategy for retaining the benefits of car
use while iimttlng costs ts to create institutions for sharing vehicles
The principle of carsharmg ts simple° mdiwdualsgain the benefits of pnvate cars without the costs and responslbihties of ownership° Instead of owningone or morevehactes, a householdaccesses
a fleet of vehicles on an as-needed basis Carsharmgmaybe thought
of as organized short-term car rental individuals gain access to
vehicles by joinmg organizations that maintain a fleet of cars and
hght trucks in a networkof vehaclelocations Generally,partact pants
pay a usage fee each time they use a vehicle.
Cavsharmgprovades the potential to reduce the costs of vehicle
travel for the indtvadual as well as society Whena person ownsa
car, muchof the cost of owningand operating the vehicle is fixed
Thevariable cost of using the ownedvehicle ~s relatively low. a.d
thus th( driver has an incentive to dnve inore than ts economically
rational In contrast, paymentsby carsharmgpartJctpa.ts arc cto,.ely
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tied tO actual vehicle usage A carsharmgsystem meffect transforms
the fixed costs of vehicle ownershipinto vanable costs
Carsharing ts most effectwe and attractwe whenseen as a transponataonmodethat fills the gap betweentransit and private cars and
that can be linked to other modesand transportation services For
long distances, one mayuse a householdvehicle, air transport, tad
bus. or a rental car. and for short distances, one mightwalk,bacycle,
or use a taxt But for tntennedmtetravel activities, evenroutine ones.
one might use a shared vehicle Theshared-car opt,on provades other
customerattraetaons- tt can serve as mobihtyinsurance memergenrues and a~ a meansof satasfying occasional vehacle needs and
desires such as carrying goods, pleasure driving m a sports car, or
taking the famdyon a trip
Over the last decade, carsharmg has becomemore common,especially m Europe and North AmericaMostly tt revolves the shared
usageofa few vehicles byagroupofmdfvlduals Vetuclestypacall~
are deployedin a lot located in a neighborhood,a works~te, or at a
transit stataon A majority of existing carshanngprogramsand busl
nesses stall managetheir services and operations manually Users
place a vehicle reservation madvancew~tha humanoperator;, obtain
their vehacle key through a self-service, manually controlled key
box, and record their ownmileage and usage data on forms that are
stored in the vehlcles, key box. or both. As carsharmg programs
expand beyond 100 vehicles, manually operated systems become
expensive and inconvenient, subject to mastakes mreservations.
access, and bitting, and vulnerable to vandahsmand theft
Automatedreservanons, key management,and bilhng constitute
one response to these problems. Thelarger Europeanearshanngorganizations (CSOs), especmlty in Germanyand Switzerland. have
begunto deploy a suite of automatic technologies that facthtate the
operaUonand management
of services, offer greater convemenceand
flexibility for users, and provide additional security for vehicles and
key managementsystems in northern California. a "smart" carsharmgdemonstration program called CarLit~. with 12 compressednatural gas HondaCivics, begantesting and evaluatinga ~ adety of stateof-the-an advanced commumcation
and reservation technologies tn
January 1998 (2) A second, smart field test was launched mMarch
1999 msouthern C-ahfomia, knownas [nlelhshare, it had I5 Honda
EVPlus electric vehicles, smancards, and on-board computertechnologaes The shared veh,cles are available for day use by faculty,
staff, and students at the Umversttyof Cahfomla,Riverside campus
Smart carshanng makes intermodahsmmore v~able, thereby creating the potential for even greater benefits [:or example,on returning fromworkat the end of a day, a traveler rents a ~hared-usevehicle at ,t transit station (or otl~cr rental sate) clo~cto homeShedrive.
the car homeand. ’,hould sh~. w~qh, t¢~ other activity Iocat~on~
during the evemngand then drives R back to the staalon an the mornmgAfter riding the train for the lane-hauIpar~ of her trip that morning.
she rents another veauz.t~.
ing

Iv e,,cl

0,a ,york froth the train

station

Dur-

the day, the vehicle ts u~edas a fleet veluOc.l~ her office Alto-

~l~ahee,
et a/
getl~er, a ",hared-u’,e vehtclecouldbe usedlot up t(~ I 0 dzstmcttrtps
per day, andtt coutdfaclhtale up to 4 additionaltransit trip,,

HISTORY OF CARS[’IARING IN EUROPE
Most carsharmg efforts are stdl small scale and mEurope. Oneof
tl~e earhest Europeanexperiences w,th carsharmgcan be traced to
an early cooperative, knownas Sefage (Selbstfahrergememschaft),
which initzated services m Zurich m 1948 (3) Membersh,p
Sefage was mot,rated primarily by economicsIt attracted individual,; whocould not afford to purchase a car but found sharing one
app, eahng Elsewhere, a series of "pubhc car" e×perlments were
attempted but had faded, mcludmga carshanng initiative knownas
Procotlp that was started m Montpelher, France, in 1971, and
anether, called Wttkar, that was deployedm Amsterdam
m1973 (4)~
Morerecent and successful experiences with carsharmg began m
Eu,ope m the mid-~.980s (5) Approximately 200 CSOsare active
m450 cities throughout Switzerland, Germany,Austria, the Nether[ands, Denmark, Sweden, Norway, and Italy These carsharmg
countries collectively claim more than 100,000 part~ctpams The
Eulopeart Car Shafng Association, estabhshed m 199I to support
carsharmg lobbying activities, reports a membershipof 62 CSOs
that collectively serve morethan 60,000individuals with 2,700 cars
at 850 locations (6)
Until a few years ago, virtually all CSOstart-ups were subsidized
with pubhc funding (w~th a few supported by corporate subsidies)
Althoughmanyorgamzattons received start-up grants, operational
costs typically are not substd,zed tn EuropeanCSOs.
The two oldest and largest carsharmg orgamXatlonsare Mobdtty
Cak-SharingSwttzer|and, with 1,200 cars (as of mid- 1999), and Stadtauto Drive (formerly StattAuto Berhn), with about 200 cars The
Swiss program, begun m 1987, now operates in 800 locations m
more than 300 commumttes and has more than 26,000 members
St~dtauto Drive, begunin 1988, nowhas nearly 6,500 members,the
current membershipsize reflects a I998 merger of StattAuto Berhn
and Hamburg(7)
lklthough founded only 1 year apart, these two organtzat,ons
ew)lved independently and quite differently. Mobdlty CarSharmg
Switzerland (a May1997 merger of AutoTetlet Genossenschaft and
ShareCom)sprang from a grassroots effort to spread carshanng
throughout neighborhoods and transit stations mSwitzerland. In
eorttrast, StadtautoDrive waslaunchedas a umversityresearch pro.leel to demonstratethat carshanngcould offer a viable transportation
alternative for Germany.These two organizations are recogmzed
worldwide as modern pioneers of carshanng Both grew about 50
percent per year until 1996 (8) Mobthty CarShanngSwttzerland
cofttmues to grow about 25 percent per year, but Stadtauto Drtve’s
growth rate has slowed considerably (3).
Stadtauto Drive attributes three reasons for this stagnation (3)
1. Manymembershave movedfrom the tuner city to the countryside, wherepubhctransit ts hmtted This has forced manyredly[duals to purchase private cars because they can no longer easdy
access carsharmgve[ucles and transit
2 Another group of membersrealizes after joining the CSOthat
they require a shared car only on rare occa,;Ion~ Manymthis group
dr~~p out becau,,c the yearly CSOmembershipfees do not justify
occasional usage At present. Stadtauto Drive memberspay ala
anrtual fee of 170 marks, or $I00 If an individual’s vehccle use [s
le~,g tl"-~ nc~,~,-~,-t ~ or $120a year, this ~ndlvidt, al typically wdl
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drop out of the organl,’.atlon anduse tradltlonal auto rentals to fuifiII
their occasional vehicle needs
3 Finally, other membersrequwe vehicles so often for trtpmakmgthat the effort to reserve shared-usecars becomestoo great a burden Often these individuals leave the CSObecause they prefer dedicated private vehicles to carshanng
For the first group of individuals, whomoveto the country, rio
solution has been found To regain their former chents and attract
newones, Stadtauto Drive has started somenewinitiatives (3).
Both organizations are preparing to enter a modernizationphase,
movingfrom manual "key box" operations to a system ofsmartcard
teehnologtes for making automatic and advanced reservations,
accessing vehicle keys, securing vehtc|es from theft, and factIitatmgbilhng The shift to smartcards stmphfies vehtcle access for customers and eases the administration and managementof iarge systems However, the large investment required for the new
commumcat~on
and reservation technologies puts pressure on these
orgamzations to commueexpanding to generate revenue to pay off
these investments
A few smart shared-use vehicle tests already have been implemented m Europe Lufthansa Atrhnes instituted automatic rental
systems at the Munichand Frankfurt airports ]n 1993, m which a
computerreleases a key and starts the billing (9) After the car
returned, the vehicle commumcates
distance traveled and fuel consumed to a central computer system By the end of 1994, 12,000
employeesat the two Germanairports had access to this "carpool"
,ystem Lufthansa reportedly has saved more than $20 mdhon:n
avoided parking mfrastructure costs (9) These cost savings have
been used as a justification for co .rporate subsidies of the program
As of 1999, the system ts being modernizedwith a smartcard s3 stem and coordinated with local transit operators (10) A similar program called CarShare was introduced in 1993 by Swissatr at the
Zurichairport for flight attendants It ts teehnologtcally simpler and
works m collaboration with Hertz Rent-a-Car (11)
The French Praxtt~le program, described by Massot et al in this
Reco~d, also uses advancedtechnologies l?n October1997, Praxtt~le
began opera:ton of 50 Renault electric vehicles that are rented
and driven betweenI I "Praxtparcs" located near transit stations
and office blocks At present, there are more than 520 users, and
there are plans to expandto 1,000 in the near future. All cars eventually will have global positioning system(GPS)location and global
navigation satelhte systems, corttactless smartcard technologies, and
a central computerto managethe system (12) Recently, Praxtt~.le
announcedthat the city of Paris plansto deploy a similar operation
m 2000 with 2,000 cars.
Alongwith the few success stories are manyfailures Mostorganizations have found tt difficult to makethe traf~tion from grass
roo~s, netghborbood-basedprogramsinto viable business ventures.
Theymiscalculate the numberof vehicles needed, place too great an
emphasis on advanced technology, or expend funds for marketing
with httle return Manyof the faded orgamzations have merged or
been acquired by larger European CSOs

tIiSTORY OF CARSIIARING AND STATION CARS
IN NORTI[ AMERICA
q l,c North Americanex[~rience with carsharmgis far more hm~ted
] here hav~. been two formal car~haring demonstrations ta the
UntiedStates "l’l~e ftr,,t wa~MobdttyEnterprlso, operated as a Purdue. U~tver,,t~y research progr,.n~l from 1983 to i986 In West
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Lafayette, Indiana (13) Eachhouseholdleased a very small "’mint"
car for short local tnps and wasgivenaccess to a shared fleet of speclal purpose vehicles (,.e, large sedans, trucks, and recreational
veht(les) Mobility Enterprise created a hypothetical cash flow for
its operations They c[aamed economicvtabdtty, but only If the
shared*use vehicle services were run through aa existing orgamzat,on, such as a iarge fleet operator
In this field test, the man,vehicles leased to partmlpantswereused
for 75 percent of the households’ vehicle males of travel (VMT).
comrast, the shared-use vehicle fleet wasused only 35 percent of the
time that tt was available to householdsthroughout the experiment
(The MobthtyEnterprise study findings dld not provide the percentage of a household’s total VMT
that was madewith a specialpurpose fleet vehicle ) Althoughthis programwas considered a success tn promoting shared use, MobthtyEnterpnse did not continue
beca~,se ~t was deployedas a research experiment
A .,,econd major U S carsharing project was the Short-TermAuto
Rental (STAR)demo’~-tstration mSan Francisco (13). The STARcomo
party operated as a private enterprise from December1983 to March
1985, providing individuals m an apartment complexuse of a shortterm rental vehicle, for a few minutes up to several days Feasibdlty
study funds were madeavailable from the UrbanMassTransportation
Administration and the CahfomiaDepartmentof Transportataon
STARwas operated from the parking garage of a 9,000-resident
apartrnent complex located near San Francisco State Umverstty
Users paid on a per-minute and per-rode basis unttI a maximum
daily rate was reached This rate was kept low to discourage auto
ownershap and encourage transit use The maximum
dady rate for
subcompact, mldstze, and full-size vehicles ranged between $8 to
$9 with an addattonal charge of 10 cents a mite The membersshared
a fleet of 51 vehicles (44 cars, 5 wagons,and 2 hght-duty trucks),
with t0 additional vehicles available as backups dunngperiods of
peak demandThe fleet size was maintained until January 1985,
whentt shrank to 35 vehicles Membershippeaked at approximately
350 participants (14)
Th)s project failed halfway through the planned 3-year program
The primary problemwas the low and erratic income of manyof the
tenan(.s Manywere later d~scoverednot to be credit worthyfor car
ownership; manywere students who shared an apartment and were
not li.,,ted on the lease Anotherfading wasthe pricing structure of
STARit encouraged long-term as well as short-term rentals. Longterm Jrentals sometimesresulted m long-distance towing charges
whenthe old, often poor-quality cars broke downseveral hundred
mites from San Franclsco STAR’smanagementtried to cut costs
by purchasing used, economy-class vehicles, but this resulted m
htgh repair costs Also, STARapparently offered too manymodels
meach vehicle class, leaving membersdissatisfied whena particular car was unavadable(M. l~usseU, unpubhsheddata).
To<lay, there are nine ex,stmg carshanng organizations mNorth
Amertca They share a stmdar operational model. Membersaccess
vehicles at a neighborhoodlot, whichis located a short walkingthslance from their homes or work sites, and they make carshanng
reservations over the phone. At present, none of these CSOsuse
smart technologies to facdltate reservatmns, operations, and key
management.
Four are run as for-profit bu~messe’;, and the re~t are
non-profit cooperatives
Five of these North AmericanCSOsare located tit CanadaThe
first and oldest zs Aulo-Comloca~ed m Quebec City Auto-Corn
whichbegan operatlon,~ tn August1994, currently ha~ 450member~
and 3 ~ cars Interestingly, this organtzauon began as a nonproht
cooperative, but tt changedto a for-profit business mIS, v, 1. oc[,-

TRANSPORTATION
RESEARCH
RECORDI000
tember 1995, the same group launched a second CSOm Montreal-CommunAu~o,Inc CommunAutohas more than 550 members and
32 cars CommunAuto
was founded as a for-profit business~ not as
a nonprofit cooperatwe. Less than 2 years later, two new Canadmn
CSOsemerged In January 1997, the Cooperative Auto Network
(CAN)began offering carshanng services m British Columbia
present, CANhas 250 membersand 18 vehicles This CSOoperates
as a nonprofit cooperative In February 1997, V,canna Car-Share
Co-Oplaunched its operations m VmtonaThis nonprofit cooperative currently has 70 membersand five vehmles.
In October 1998, AutoShare--CarShanngNetwork,Inc, began ~ts
pnvate operations with three cars In downtownToronto Dunngtt:,
first monthof operation, 40 membersjoined, exceedinginitial mere
bership targets At present, the networkhas 60 membersari~l
five cars
Four carsharmgorganizations, all 2 years oid or younger, operate
m the United States Another two are being planned mthe Pacific
Northwest and a third m San Francisco Boulder CarShare Cooper
attve was launched m Boulder, Colorado, in May1997 The Boul
der CSOhas seven membersfrom five households who share one
vehicle Memberspay a modest monthly fee and mileage charge.,,
for vehmle use This CSOalso provides assistance to other neigh
borhood groups interested m forming a car co-op
Dancing Rabbit Vehicle Cooperat,ve (DRVC),located in Rut
ledge, Mlssoun, has been m operation since luly 1997 This CSQ
currently has eight membersand two biodiesel vehicles and supphe.~
an average of 370 VMTper week to its membersDRVCoperate.,
under a nonprofit, cooperative business structure
The Oregon Depa~mentof Environmental Quality and the U S _
Environmental Protection Agencyfunded a l-year caraharmg pilot
project in Portland that began operation m February 1998 with two
DodgeNeonsThe project, Car Sharing Portland, lnc, currently has
140 membersand I 1 vehicles and operates as a for-profit business
(with government start-up subsidies) The fourth U S CSO,
Olympia Car Coop, located m Olympia, Washington, has been in
operation as a nonprofit cooperative since March1998. Olympiahas
six membersand one car
A fifth CSO,Motor Pool Co-Op,is pIanned to be launched mthe
near future in Corvallis, OregonMotor Pool will star~ its program
w~ththree vehicles and be run as a nonprofit cooperative. In the fall
of 1999, the city of Seattle and KingCountyMetroplan to begin carsharing in Seattle in two or three high--dens~tyneighborhoodsMetro
ts exploring a partnership with a private vendor with the goal of
deploying 10() vehicles and enrolling 1,500 subscribers by the end
of as first year In part, funding for th,s project has been secured
because of the strong interest of Seattle’s mayor, the King County
executive, and several council membersThe Seattle organizers
hopeto cultivate this project into a profitable private-sector venture
during the second year of operation
In San Francisco, a group of environmental organizations, planners, and transportation researchers has formed a pubhc-private
partnership, called City CarShare,consisting of public agencies and
nonprofit orgamzat~onsCity CarShare began seeking funds [n late
1997. It hopesto begin operations in the fall of 1999, w~th50 members and a minimum
of eight cars City CarShare, a nonprofit organization, plans to locate vehicles in dense, transit-rich neighborhood,, within San Francisco

RE(’EN I I)I~.VEI.OI’MENTS IN ASIA
Since 1997, there have been mcre,i~mg developments m car~hanng
.... ~., re and m Japan by two auto manufacturers In August

Pal~r

1997, NTUCINCOMECar Cooperattve Ltmlted (Car Co-op)
launchedits first test of a carsharmgsystem, using aa electronic key
box a,ld on-board computers, at the Toh YI estate m Upper Buklt
Tlmah, Singapore W~thmthe first few weeks of the launch, more
than t50 people registered to join, although the Car Co-opcould
accept only 80 membersThe res~dentq of the estate nowshare four
Mltsublsht Lancers The Car Co-op is being extended to private
homeowners.Residents of Villa Marina and Ravervale will automaucally becomemembersof the Car Co-op and have access to a
fleet of cars, including a Mercedes-Benz
hmousineand several multipurpose vehicles. Therewill be one car for every 40 residents The
developers of the two condominiumswill each pay approximately
$I00,000 toward this operation dunngthe first 3 years of the program Memberswill not pay membershipfees dunng the first years,
but they wdl pay for usage. For example,it wdl cost $20 per hour to
book ff~e hmousme
Carsharmglots will be located near public transit stations, so users can rent vehicles at the end of a transit tap The
estates will provide shu~leservices to the transit stations.
In Oztober 1997, HondaMotor Companyannounced its version
of carsharmg, knownas the Intelligent Commumty
Vehicle System
(ICVS),whichts being tested at its TwinRing Motegisite mJapan
The ICVSsite in Motegi comprises multiple lots from which four
different types of electric-poweredvehicles can be selected for use.
In the future, ICVScould be used In conjunction with aa individual’s private vehicle andpublic transportation to relieve traffic congesuon and parking problems The advanced technologies used in
this systemallow ~ts users to rent a vehicle at any ICVSlot by using
their swarlcards This samecard ts used to unlock and start the vehicle, therebyeliminating the needfor a vehicle key Userfees are calculated automaucally, and membersmay have their fees automatically deducted from their bank accounts The lots and vehicles are
equipped with technologies, including GPS,that allow the ICVS
management
center to monitor vehicle location in real time Further,
the vehicles are outfitted with platoomngtechnologies that allow a
systemworker,driving the first vehicle, to lead up to four unmarmed,
cued vehicles to another port These same vehicles have an autodrtxartg feature--graded by magnetic nails, reduction cables, and
ultra~omc sensors---that allows them to enter and leave a port
unmanned.Finally, the vehicles are equipped with aa autochargmg
system that instructs the vehicles to dock at a charging terrmnal
whett batteries are low.
In I~9, several hundred Toyota employeeswill use a smart carsharing ,,ystem. This system employsa suite of advancedelectronits and a fleet of 50 small electric E-corn cars. Employeesworking
at Toyota headquarters in central Japan will dave the vehicles
between homeand work St×ty charging stataoas wdl be mstaUedat
"the Toyota facility Employeesalso can charge the vehicles at their
homesb y using a household110-vo|t current.

INNOVATING THROUGH CSO LIFECYCLE
To date, all noncorporate carshanng orgamzatlons have begun as
small local operataoas, usually wzth government funding and
inspired by ideolog~cal concerns about car dependenceand the negative impact of cars oa urban settlements Onthe basis of a study
tour and aterature review of cat, harms mEurope, L~ghtfoot found
that people seeking novel and leqs e×pen~veways of owning and
emp[oy~r~gcars indeed were the core consutuents of pilot carsharIng proJeCts tn the Netherland.~. the United Kingdom,and Ireland
(8) Gtve2"tstrong local ideological roots, Ltghtfoot conc|udedthat

No 99..0826

121

new start-up CSOsare more hkely to succeed tf they remain at a
self-organizing local level as long as possible. Recenthistory has
shownthat it is difficult to transforma small grassroots CSOinto an
economically viable business
Large, successful EuropeanCSOsare developing a range of new
services Giventhe absenceof successful models, CSOpioneers are
exploring a variety of newservices and technologies, including partnersh~pswith transat, car leasing programs,car rental agencies, and
taxis This partnering process includes business and markeungcollaborations or use of advanced reformation arid communication
technologies, or both (15) Existing examplesare described in the
following

Autodate, Netherlands
Autodate, founded m t995, Is an umbrella organization that serves
85,000 CSOparticipants mthe Netherlands. In addition to supplymg conventtonaI information and marketing functions, Autodate
also provides the following services (3)
I Facilitates hnkages between private carsharmg services and
other businesses (e g, taxi companiesand car rental agencies),
2 Links carshanng providers to private companiesinterested in
shanngtheir fleet vehicles,
3 Promotes the use of shared-vehicle managementm land development(e g, establishment of earshanng in newresidential areas)
Autodateis financed entirely by the DutchMinistry of Transport,
but it expects other goverrtmenta[agencies and prlvate businesses to
assumean expandingshare of the budget (3)

EASYDRIVE,Austria
EASYDRIVE,
a for-profit organization in Austria, was founded
in August 1997. The Denzel Group, a large automouvesales company, runs EASYDRIVE
The Denzel Group rents the CSO’s 85
vehicles from Europcar, a division of Denzel Every 6 months,
Europcar replaces the EASYDRIVE
vehicles with new ones. At
present, EASYDRIVE
has 70 stations and 1,050 members. In
1999, EASYDRIVE
plans to expand its fleet to 200 vehicles. These
vehtc|es will be eqmppedwith on-board computers.
EASYDRIVE
has several innovative parmershtps that facalitate
managementand attract newmembersPa_,-mers include Europcar,
Wlen Municipal Pubhc Transport, OeBB(Austrian Rail), and
OeAMTC
(aa Austrian car club with more than 2 million members).
OeAMTC
acts as a mobihtyprovider, not just a car club, by advertising for EASYDRIVE,
providing information about carsharmg,
and taking EASYDRIVE
reservations
Furthermore, EASYDRIVE
is exploring partnerships with developersto establish carshating lots
m newhousing commumtiesFinally, in cooperation with the Austrlan Ministry of the Environment, EASYDR[VE
has planned the
project "’Sun&Ride" to encourage car-free tourism, providing
tourists with easy access to electric veh=clerentals

l.dmhurgh City Car Club
"I he -EdinburghCity Car Club hkely will be the most advancedcarsharing system mEurope, ust,.o. ,...
,
’ ~PS tech-
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nologtes for authorizing use, data collectton, and vehicle security
City Car Club hopesto have up to 100 veh=clesin Its fleet, supphed
by Budget,by the endof tts first year A full operattonal launch, with
an initial fleet of five cars, wasplanned for March1999

Mobility CarSharing Switzerland
Mobihty CarShanngSwitzerland recently deployed two new mobdtry servtce programsThe first, Zun Mobd,is a successful mobility
package that as based on a regtonal pubhc transit offer that also
includes earsharmg and car rental The second, Zuger Pass Plus
(ZPP), provides a discounted combmauonof carsharmg, pubhc
transit, ear rental, taxk b~cycle, andother, nontransport-relatedservtccs for tts customers(slmtlar to a frequent flyer program)ZPP
a partnership of se_yeral transportation provsders and other businesses On September !, 1998, a thtrd partnershtp was launched
w~th the Swiss Naaonal Ratl System (SBB), offering a mobthty
package to | 5 mdhonSBBpasshoklers (approxtmately 35 percent
of the country’s adult populauon)Thts package provtdes users wtth
special d~sceunts and easy smartcard access to carsharmgvehicles,
rental cars, and transit (16) Finally, a pdot project startmg m2001,
EASY-RIDE,wdl encompass most Swiss transportation
actwmes
by 2005. EASY-RIDE
wtll make all servtces accessible by smartcard Thts wtll ssmphfy ticketing and marketing and will open new
options for mtcrmodal mpmakmg
Almost every pubhc transportation, companym Switzerland ~s a partner m a carsharmg mob~hty
package In the future, this relattonshlp is hkely to grow even
stronger
Althoughpartnerslups with pubhc transportatton agenctes are a
very successful mobthtystrategy, partnerships should be based on
a IJroader set of partners (e.g., employment
centers, car rental, auto
compames,car dealers, gas statEons, and auto dubs) For instance,
mobthty packages can be designed m collaboratton with auto manufacturers to meet the needs of heavy car users Mercedes-Benz’s
"Smart,’" a small, two-seater, cornbustton engine vehtde, ts a complementaryvehtcle to carsbarmgand mtermodaltrips (t e, ~t ts easy
to park). Whenan individual buys a Smart m Swttzerland, he or she
al,,o can purchase a mobthtypackage(a value of $400) for just $50
per year. Th~spackageincludes free access to all eat’sharing veh~cles~with no membershipfees--at a slightly higher hourly rate and
the same mtteage rate paid by Mobthty customers. This package
aho includes a half-price pass for the Swiss transportation system.
This allows the passholder to purchasetram and bus tickets for half
price throughoutthe year. In thts partnership, Smart fits smoothly
into a newconsumer-oriented mobdttypackage that provides indzvlduals and households wt~h an expanded set of mobihtyoptions

S~adtauto Drive
Stmtlarly. Stadtauto Drtve, based on a strong collaboratton with
~¢olkswagerdAudt,has demgnednewmnovattve services including
those of the ’°companyof lugh[y orgamzedand integrated c~ty traffic elements"° (CHOICE),
wluct~ allows chent~ to lease a vet.rio
through the CSOWzthCHOICE,
a cu’,ton,er has the opt~oo of making the leased veluclc avadab~efor CSOuse whenhe or she ts out
of townThis tran..acuon, based on flex,hie rates that are adjusted
every hour to rellect supply v~" ~m~’~
,’anreduce the cost of the
lease by about $100per monthmfthe leased vehtcle were tented for
just one weekeudeach month(10)

TRAN~PORTATIONR~EARCItRECORD
1666
Another mnovauonof Stadtauto Drive ts zts MobdCard, which
carsharmg customers can use for accessing an expandedset of services and dtscounts Thts smarteard provides a 15 percent cost
reductton on pubhc transportauon and allows users to take tax~s
w~thoutexchangingcash, pay for food and beverage homedeh vet-/,
reserve a eargo-bJcycle, and even book a canoe m Brandenburg,
GermanyIn early 1998, MobdCards could be used at 46 StadtAmo
locations throughout Berhn and Potsdam Begmmng
in 1995, Stadtauto Dr~ve also began offering ,s membersa food and beverage
dehvery service called Stattkauf For a moderate fee, memberscan
recewe a Stattkauf dehvery once a week(17).
Stadtauto Drwe, hke Mobdtty CarSharmgSwitzerland, is partnermg with major car rental companies and CHOICEto provtde
vehtcles to CSOmemberswhentt ts moreeconomicalto rent a vehicle (t e., whenrental periods are greater than 2 days) or whencarsharing demand~s at a peak ((2 Petersen, unpublisheddata)

StadtAuto

Bremen

Another German CSO, StadtAuto Bremen, winch now has 1.700
carsharing membersand 75 vehtcles, launched a transu pass programtn June 1998 The programhnks the tory’s transtt pass to the
CSO’ssmart auto card and tts velucles eqmppedw~th on-board
computers (Glotz-R~chter, unpubhsheddata)

USER CHARACTERISTICS
POTENTIAL

AND MARKET

[t as difficult to estimate demandfor new technologtes and new
attributes whencustomers have no experience w~th those products
and attributes (18) Determiningthe demandfor shared cars ts especially difficult because it imphes somereorganizauon of a househotd’s travel patterns and lifestyle Howmuchinconvenience are
people wflhng to accept mreturn for less cost ’~ Somemarket studtes have been conductedm the UntrodStates, but they are too tentauve to be mdtcauve (19,20) More sophmt~cated studies are under
way at the Umvers~tyof Californta, Daws(2) and m Swttzerland
Several surveys of users have been conducted in Europe and
North Ameneaby carshanng organizations. Although most of the
surveys have small samples, did not use control groups nor travel
dtaries to collec~ travel data, and employedstmple questionnaires,
they do provide useful insights. A survey tn Switzerland and Germanyfound that users were between 25 to 40 years of age wtth
above-average educauon, were more hkely to be male, earn a
below-average income (m part due to the low average age of pamctpants), and were more hkely to be sensmveto environmental and
traffic problems(4) In a separate study, Stadtauto Drive reported
simdar characteristics 65 percent male, average ageof33; well educated." and modest incomes (U S $2,000 per month) (7). Muhetm
and Partner (4) reported that men have a greater tendency lhan
womento demanda larger, more dwer~fleet of vehicles for a wtde
range of trtp purposes (21)

SOCIALANDI~NVII(ONMI]N’I AI, [|ENI]I’YIS
CARSI’IAP.IN(~

OF

Ind,v,duals dec,drag whether to pamc~patem carsharmg generall,
do not consider md~rect and nonmarket effects (w~th the no~abl,

exceptionof a ’,mall groupwllo maybe )deologlcally inOllValcd)
Yetthc~e envlronmemal
andsocial benefits maybe large If these
effects are large, theni( zq Importantfor the succes~
ofcar~harmgto
quantify them so that government, employer%and others will be
encouraged to ~uppon carsharmg For instance, Lafthansa financially supports carsharmgfor its employeesbecauseit can avoid the
substantial cost of providing addmortalparking infrastructure Large
environmental, economic,and social benefits can be generated with
carsharmg, pnmardythrough a reduction m vetucle usage but also
by reducing the demandfor parking space Vehicle travel wdl tend
to be ~educedbecause drivers are moredirectly confronted w~ththe
per-u,.,age cost of drwmg,and presumablythey wdl respond rationelly by reducing vehicle use
The magmtude
of these nonmarketand redirect benefits ~s large,
according to several carsharmg surveys As indicated m Table [,
about 30 percent of individuals sell the,r cars after joining CSOs,
accor6mgto three different carsharmg surveys conducted between
1990~nd 1994Autod:/te reports a 39 percent reduction mvehicles
(22), and m Oslo, Norway,68 percent of mdwldualsreportedly gave
up a vehicle after pamc~paUng
m carsharmg (23)
Reducedcar ownershipgenerally translates into reduced driving
Indeed, a MobthtyCarSharmgSwltzefland study (conducted by the
former ATG)reported that car m~eagefor mdw~dualswho owned
pnvate vehicles was reduced by 33 to 50 percent after they joined
the CSOMost of these mdlvidua|s mcreased public transportation
usage to meet manyof their other transportation needs (4)
Sumfarly, for Germany,Baum.andPesch reported that carsharmgred aces private car mileage b~ 5;~ Fercent, from 7044kmto 4073
km(4,375 m~to 2,530 mr) per year, after membership(24). Most of
this reducedtravel appears to be foregonetravel, but somets transferred ~o other modesBaumand Pesch, for instance, report that
pubhc transportation use by CSOmembersincreased by about 1546
km(9643 ml) per year Table 2 summarizesthe changein modalsplit
due to carsharmg m GermanyThis dramatic reduction mcar use by
CSOmembers---of half or more~ls much greater m Europe than
would be expected m North America

Overalt CSOsprovide the promise of large reductions m car
usage and associated adverse effects It remains to be seen whether
these effects persist as CSOparticipation extends beyond early
adopter groups and into North Americaand Asia

CONCLUSION
Until the last decade, almost all efforts at orgamzmgcarsharmg
groups resulted mfadure. For a variety of reasons, a newera began
m the late-1980s m Europe. Several CSOsare now firmly estabhshed and on notable growth trajectories These CSOsappear to
provide large soctat benefits Car travel and ownership diminish
greatly when mdwidualsgain access to carsharmg, which is far
greater than w~th wrtually any other demand-management
strategy
knownPartmularly appealing ts that carsharmg represents an
enhancement mmobthty and accessibdtty for manypeople, especially those whoare less affluent
Somelessons m how and where to launch carsharmg are becoming apparent Onthe basis of a review of the literature and personal
experience, this report concludes that CSOsare more likely to be
economically successful when they provide a dense network and
variety of vehicles, serve a d~verse mix of users, create Joint°
marketingpartnerships, design a flexible yet s~mplerate system, and
p,ovtde for easy emergency access to taxis and long-terra car
rentals They are more hkely to thrwe when environmental consclousness ts high, driving disincentives such as h~ghparking costs
and traffic congestion are pervasive, car ownershipcosts are rather
h~gh, and alternative modesof transportation are easily accessible.
An even more important lesson, although not well documented
because of confidentiality agreements, is the need for partnership
managementto offer enhanced products and services (15) More
business-oriented CSOsthrive by acquiring those that fad or lack
strong leadership To retain customer loyalty, they must improve
se~lces or reduce costs or both Twohnkedstrategies are being followed (a) coordinate and link with other mobihty and nonmobdity

TABLE
1 Vehicle OwnershipBefore and After Jo~niug CSO
PASSENGERCAR-OWNERS[lIP
BEI~VIOR OF’ CSO MEMBERS

SHAREOF USERS
Wagner
(~990),.

Would~ver buy a ear
Wouldforgo the plannedpurchaseof a
pnwtte car becauseof ear.s.~ng
Havegweaupa pnvatecar becauseof
car gaaaag
Havegivenup their car independentof
ear shanng
Continueto owna private car

37 2%

26 2%
31 1%
5 5%

(19s3)
35 7%

Baumand
Peseh
(1994)
12 9%

I5 6%

315*/,

42 4%

23 OaA

Iq’auke

29 7%

63*,’; j 30"/,

NOT[
TheseStat~sttcsare four to eight yearsold andgenerallyreflect the behaviorof
early adoptersof carsharmg
SougCLMuhetmand Panner I996 (4} which cites C Wagner,ATG-UMFILAGE
1990
ATG,Stuns German,1990, U tlauke, Carshanng~Eme
Empw~sehe
Z~elgruppenanalyse
unter Embez~ehung
So~a|psvcholog~seher
Aspektezror AblettungemerMarketmgKonzept~on
Hauke,retdstras~e, 1993Baum
and Pesch. 1994

ABLE2 Change In Modal Sph((3)
Means of Transpor~

Without Cat, baring

!
J

Pnvate
or bon’owcd
car
Carsharmg
Car rental
Taxi
Public transportation

605
-29
$
35 g

I

With Carsharitag
13 4
24 9
31
13
57 3

;OURCE
Harmsand Truffer0 199g (3), which c:tes Baumand Pesck 1994 {24)

(e.g, food providers) services, and (b) incorporate advanced
munication, reservation,
and bdhng tecimologtes in conjunction
wilh stgmficant membership growth However, advanced technologies are expensive, and linking w,th other services is successful only
tf the customer base is large Thus, C3Os either remain quite small
or follow a spiraling growth trajectory
raking a longer view, CSOs may be the prototype of an entirely
new business activity
nlobdlty service compames As car ownership proliferates
and veh:cles become more modular and specialized, entrepreneurial
compames may see an oppoixunity to assume
the full care and servicing of moblhty needs in neighborhoods, work
sites, transit stations and shopping centers, based on a panncrshtp
management strategy (25) These new mobdlty companies m!ght
handle insurance, registration. ~nd ma!ntenance, and they could substuuie vehicles as household situations change One can imagine a
future m which the pioneering CSO~combine their operational
expertise with the entrepreneurial capabdtties of advanced tectmology suppliers and other businesses to create mobility services that
en’~ance our social, economical, and environmental well being

ACKNOWLEDGMENTS
The authors would like to thank DaimlerChrysier for thew research
donations, which allowed Susan Shaheen to collect muchof the carshmng data provided in this paper An esther version of this paper,
Czxsharing in Europe and North America Past, Present and Future,
was published m Transportation Quas teriy. Vol 52, No. 3, Summer
1998, pp. 35-52.

REFERENCES
! 1990 NPTS DatabooL FHWA,U S Department of Transportation,
1995
2 Shaheen, S, D Sperhng, and V Nerenberg Smar~ Car Lmk!ng!n the
San Francisco Bay Area A Market Evaluation Proc. Eighth Annual
Meeting of [ntelhgem Transporta~!on System of America, May4---7,
1998.
3 Harms, S and B Truffer. The Emergence ofa Nanona.tde Cmsharmg
Co-operanve tn Sw:tzerland EIdg Anstah fur Was~ervemorgungund
Gewasscrschutz Switzerland, 1998
4 P Muhetmand Partner CarSharutgStudles An lntesngattan Graham
Ltghtfoot Ireland [996
5 Ste!ntnger K C Vogl and R 7..eul Car-’dtarmg Organtzatmn,, The
Size of tile Market qegment and Revealed Change m Mobthty Behavior Tranwottpo[.~ Vol "¢ No 4 1996 pp 177-185
6 European Car Sha*mg(EC~) 1999 Avalldflc tl http//ww~ carshar
mgorg/gerntan/e~cl httnl
7 Euroneland ICLEI StattAulo Organ*&tttOilofCat,J,arutg
1996 Avad
able at hu~ ,t......... ,-to, oro/e~pe,/cgoc-045
hind
8 LlghtfooLQ l~a~ Ar rout~,. ........
, Contract4 1031LK/95-025
EUSAVE 1997

9

Mortas. R A Car Pool that Really Work,, Fotlms. Summer1994 pp
108, I IO
10 LettprojeLte "Mobthtaet tn Ballungst aenomen"Cat Shut mg-ProjeLte
CashCar. CarPool Bonn, Bundesmmi~tertum fuer Btldung Wts~nschaft, Forschung und Technologte, 1998
I l Wagner C Car Sharlngand Mobduy Management P~oc ECOMM97
Eta opean Confe! enet" on Mobthtv ManagementAm,,terdam. Netherland,,. May1997
I2 BIo,~evdle, J M F Dumontet. M.HMa,~,,ot M Parent, andA Potacchtm Performance Evaluat!on of a Station Car System Presented at
76th Annual Meeting of the Transporlat!on Research Board, %Va~h,ngtonD C., 1997
13 Doherty. M J, F T Sparrow, and K C Stnha Public Use of Auto-,
Mobthty Enterprise Project ASCEJout nal of Tt anH~ortanonE*!~tne¢rm~ Vo! ll3. No I 1987, pp84-94
14 Walb C, and W L~udon Evaluat.on of the Sho:t-Te:m Auto Remal
S(’t~l~e tn San Francisco Cah~tnta Urban Ma~,, Tran’~portaaon
Administration Research and Special Program,, Adtn!ntstratton Cambridge Systemaucs Inc, Cambridge, Mass, 1986
15 Wagner, C, and S Shaheen Car Sharing and Mobthty Management
Facing NewChallenges with Technologyand lnnovat!ve Bustne~ Planning World T’anspott Pohc) & Practice, Vo[ 4, No 2. 199S pp
39---43
16 Wagner. C.. and H Schmeck Gain Mobthty by NewForms of Vehicle
Utlhsatlon and Mobthty ManagementPrac . ESOMAR
European Sectet) for Optmon and MarLcnng Research Am,cterdam, Netherlands
March 1998
17 Moil, P Stattkauf--inner City FoodDistribution. 1996 Avadabl¢ at
http//www epe be/epe#,ourcebook/3 9 l.html
18 Kuram. K S, T Turrentme, and D Sperltng Testing F_.iectric Vehicle
Demandm Hybr!d Households Using A Reflexive Survey Traaspartatlon Research D. Vol 1, No 2, 1996
19 Cervera. R, A Round, and M Bemlck The Emez’yville Station Cat
Program ProgramDetetopment.E.arly Impacts andFutureP:ospecrs
Working Paper 671 University of California Transportation Center.
Berkeley. 1996
20 Cervera. R, A Round, C Reed, and B Clark The All-Electrw Commute An Assessment o/the MarLetPotemtal for Station Cars tn the San
Francisco Bay Area Working Paper 628, IURD. Berkeley, CA 1994
21 Hauke. U Carsharmg-Eme Emprrtsche Ztelgruppenanal)se
unter
Etnbeztehung Soztalpsychologtschet AspeLte zur Able!tung etne~
MarLetmg-KonzepttonHauke, Feldstrasse, Ger’ma~y, 1993
22 Autodate m Pohcy-Perspectn,e The Use of the Date Car. Autodate.
Netherlands, 1998
23 M KhntmanBet~t,een the Private arid the Pubhc Formal Carshar.
3tug as Part of A Sustainable Traffic System An Explorator) Stud
Kommu.lkatlonffor~knmgs-berednmgen, Stockholm. Sweden. 1908
24 Baum. N, and S Pe~ch Untcrsuchung der Eignung van Cat-Shartnt
~m HmbhcLauf d~e Reduztcrung ion StadtverLerhsproblcmen Bun
de,,mmtster!tnn fur Verkehr, Bonn. Germany.1994
25 WomakJ P The Real EV Challenge Remventmgan lndu’~try Ttans
po~tl’oh¢~ , Vol I No 4 1994 pp 226-270

Puhh~alton of tht’; paper";pon~at ed h~ Contort!teeon Net~, Tt at!spat tat!o:
S~~t<nI~and7 e( ht~olog~

