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Since 1998, car sharing or ganizationsin the United Stateshave experienced
exponential member ship growth, but to date there have been only a few
evaluations of their effects on travel. Using the results of focus groups,
interviews, and surveys, this paper examinesthe changein travel among
member sof CarLink—a car sharingmodel in the San Francisco Bay Area,
California, with explicit links to transit and suburban employment—
after approximately 1 year of participation. Thedemographic and attitu-
dinal analyses of CarLink membersindicated that the typical member
(a) was morelikely than an average Bay Arearesident to be highly edu-
cated, in an upper income bracket, and professionally employed and
(b) displayed sensitivity to congestion, willingnessto try new experiences,
and environmental concern. Some of the more important commuter
travel effects of the CarLink programsincluded an increasein rail tran-
Sit useby 23 per centage pointsin CarLink | and I1; areductionin driving
without passengers by 44 and 23 per centage pointsin CarLink | and |1,
respectively; a reduction in average vehicle miles traveled by 23 mi in
CarLink Il and by 18 mi in CarLink I; an increasein travel timeand a
reduction in travel stress; areduction in vehicle owner ship by almost 6%
in CarLink I1; and reduced parking demand at participating train sta-
tionsand among member businesses. TheCarLink travel resultsarecom-
pared with those of neighborhood car sharing modelsin the United States
and Europe.

Automobiles have profoundly influenced travel and land use in
the United States by providing unprecedented flexibility, conve-
nience, and speed. Despite the myriad benefits offered by private
vehicles, there is arecognition of the negative social and environ-
mental effects of auto dependence (1, 2), for example, traffic-
related deaths, congestion, air and water pollution, and suburban
sprawl. To date, implemented strategies to reduce auto use and
dependency have focused largely on public transit. Carsharing
programs (or short-term auto rentals) represent an intermediate
strategy—between public transit and private vehicle ownership—
for addressing several auto-related concerns. Carsharing vehicles
also may have the potential to enhance the existing transporta-
tion infrastructure, improving transit access and reducing parking
demand at a lower cost than traditional capacity-expansion
projects.
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Carsharing was conceived in Europe but has gained popularity in
the United States over the past 7 years. Generally, members sub-
scribe to a carsharing organization and pay a fee, which covers the
cost of vehicle use, insurance, maintenance, and fuel, each timethey
usethevehicle. Asaresult, membersincur variable costs of auto use,
rather than thelargely fixed costs of auto ownership, afactor that may
lead to lower auto ownership, increased transit use, and reduced auto
travel.

In Europe and the United States, the most common carsharing
model is neighborhood carsharing. In this model, the carsharing
organization maintainsafleet of carsdistributed anong anetwork of
neighborhood locationsfor convenient member access. Thisform of
carsharing typically islocated in urban areas with high-quality tran-
sit. Ideally, members use transit for most of their trips and carshare
only when traveling outside thetransit network, when travel timesdo
not coincidewith transit schedules, or for transporting heavy or bulky
items. CarLink, the carsharing model evaluated in this study, differs
from neighborhood carsharing by providing a formal link to transit
and employersin asuburban location.

Despite the recent increase in demand for carsharing services, not
much evidence exists of their potential travel benefits. Most research
has focused on the European neighborhood carsharing experience
and shows large reductions in auto travel (30% to 70%) and auto
ownership (10% to 60%) (3-6). The methods used in these studies
are limited, however, and results may not be able to be generalized
to the United States. Only a few studies have been conducted on
neighborhood carsharing in the United States, and these suggest
moremodest travel benefits (7-9). However, evaluationsof U.S. car-
sharing programs with explicit transit links (also known as station
cars) consistently suggest larger reductionsin auto travel (10-12).

Using the results of focus groups, interviews, and surveys, this
paper examines the change in travel among members of CarLink |
and Il pilot programs after approximately 1 year of participation. The
CarLink results are also compared to those of neighborhood car-
sharing models in the United States and Europe to gain insight into
user attributes and the influence of program elements (e.g., location
and design) on travel effects.

OVERVIEW OF CARLINK I AND I

The CarLink | field test launched on January 20, 1999, and ended on
November 15, 1999. Enrollment was 54 people; they shared 12 nat-
ura gas—powered Honda Civics. The participants were from San
Francisco, Oakland, and East Bay, California, communities. The cars
were based in conveniently located parking spaces at the Dublin—
Pleasanton Bay Area Rapid Transit (BART) station. The CarLink |
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TABLE 1 Key Differences Between CarLink | and CarLink Il
Character CarLink | CarLink 11
Community Limited primarily to Increased network of users,
access employees of anational with several businesses
|aboratory and 10 households
54 users 107 users
Timeframe 10-month field test 12-month pilot project, before
transitioning to third-party
operator (Flexcar)
Vehicles 12 Honda Civics fueled with 19 internal combustion engine
compressed natural gas Honda vehicles
Technology Smart key manager Smart key fob remote access

Manual key boxes

Onboard vehicle computers

Vehicle tracking units

Manual reservation system
(facilitated through web page)

Transit partner BART District

Location

Dublin—Pleasanton and Liver-
more (east of San Francisco)

system (i.e., no key boxes)
Onboard vehicle computers
Global Positioning System
(GPS) vehicle tracking units
In-vehicle navigation system
Computerized reservation
system for day use

Cdltrain

Palo Alto and Silicon Valley
(south of San Francisco)

model accommodated traditional and reverse commutetravel patterns
aswell as the daytime travel needs of employees at the Lawrence
Livermore National Laboratory (LLNL).

The CarLink 11 pilot program launched on July 1, 2001, and ended
on June 30, 2002. Enrollment was 107 individuals, and the fleet con-
sisted of 19 ultra-ow-emission vehicle Honda Civics of model
year 2001. CarLink 11 was located in the Palo Alto region, south
of San Francisco, and its chief transit partner was Caltrain, a com-
muter rail system that runs for approximately 75 mi between Gilroy
and San Francisco. This program facilitated accessto rail transit for
commuter travel and provided day-use servicesto many companies.
The participation of multiple employers and employees required the
development of integrated carsharing technologies, which coordi-
nated vehicle tracking, data collection, and reservations. Smart key
fobs alowed for instant vehicle access and eliminated the need for
multiple key boxes at transit stations and work |ocations. The major
differences between CarLink | and CarLink Il are summarized in
Tablel.

The six employer participantsin CarLink Il werelocated in and
around the Stanford Research Park, which has more than 700 acres
and 10 million square feet of developed facilities, 162 buildings,
150 companies, and 23,000 employees. The Stanford Research Park
primarily houses research companies whose type and size varies
widely, including high-tech law firms, software companies, phar-
maceutical research companies, and several dot-coms. The partici-
pating companies tended to have employees with regular work
schedules (in contrast to dot-coms) and ranged in size from 100 to
600 employees.

CarLink Il (like CarLink I) included three distinct categories of
shared vehicle users. Home-based users had access to vehicles on
evenings and weekends and paid $300 per month. These members
lived in or near Palo Alto and drove a CarLink vehicle to the Cal-
train California Avenue station each weekday morning, before tak-
ing atrain to work, and then home again at night. Work-based
commuters were employees of participant companies and used the
CarLink vehicles that home-based users parked at Caltrain in the
morning, to commute from the California Avenue station to their

work sites and back. Employers paid approximately $50 per month
per vehicle for their employees to access these vehicles and were
encouraged to promote carpooling among work-based commuters.
Work-based day users were also employees of participant compa-
nies and used the vehicles for personal and business trips through-
out the day. Day use was provided as a subscription package to
employers for $300 per vehicle per month. Employers paid a total
of $350 per month per car for the day-use and work-based commuter
components. All user fees included maintenance, insurance, fuel
costs, roadside assistance, and emergency taxi services.

RESEARCH AND DATA
COLLECTION METHODOLOGY

The CarLink Il evaluation was built on the CarLink | longitudinal
survey and field test research (12, 13). Asin the CarLink | field
test, the CarLink Il research investigated the use attributes and
changesintravel patternsthrough focus groups, questionnaires, house-
hold interviews, 3-day travel diaries, and automatically collected
vehicle data.

The response rates for the before-and-after questionnaires and
diaries by gender and user groups are presented in Table 2. The total
responseratefor the CarLink I questionnaires and diarieswas 59.8%.
Some surveys were returned 2 to 6 months after the end of the pro-
gram and after Flexcar—the third-party operator—took over the
program. Participants were contacted by telephone to remind them

TABLE 2 CarLink Il Response Rates by Gender and User Group

User Group Male Female Average
Home-based users (N=9) 62.5% 50.0% 56.3%
Work-based commuters (N=21) 64.3% 85.7% 75.0%
Work-based day users (N=34) 50.0% 57.1% 54.0%
Total average (N=64) 56.0% 63.2% 59.8%
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to complete the surveys. The total female response rate was seven
percentage points higher than the mal e response rate.

Thedistribution of program members and survey respondents by
user group are presented in Table 3. The distribution of home-based
users is close to equal. However, it appears that work-based com-
muter respondents are somewhat underrepresented and work-based
day user respondents are somewhat overrepresented rel ative to total
USEr group proportions.

The CarLink in-vehicle technology provided car usage data,
including user identification, start and end time, and location by trip.
These data could be viewed in real time by fleet managers and were
archived to provide usage histories.

USER PROFILES

In this section, demographic and attitudinal characteristics of Car-
Link membersareidentified to gaininsight into its potential market.
The demand for carsharing services may depend not only on the
population density and quality of transit in aregion, but also on the
attributes of its population.

Demographic Attributes

Men and women were equally represented in CarLink 11, but in Car-
Link I, twice as many participants were male than female. Studies of
European carsharing organizations have also found that men tend to
participate more frequently than women (13). The differencein gen-
der distribution between CarLink | and CarLink || may be explained
by differences in employees at the respective worksites. The work-
sitein CarLink | (LLNL) may employ more men than women or the
female employees may have been less likely to possess attitudes
common to members, as discussed | ater.

CarLink Il participants tended to be younger than the general Bay
Area population as reported in the 2000 U.S. census (by approxi-
mately 15 percentage points), as were CarLink | participants (by
approximately 38 percentage points). The location of CarLink 11 in
the Silicon Valley, which tends to have arelatively young employee
base, may explain thelower relative age of participantsin CarLink I1.
Similarly, the LLNL worksitein CarLink | may explainthe higher rel-
ativeage of participants(e.g., employment at LLNL may require more
advanced degrees).

Participants in both CarLink | and Il possessed higher levels of
education than the general Bay Area population as reported in the
2000 U.S. census. A bachelor’s degree or higher was held by 57%
of CarLink | users, 48% of CarLink Il users, and 14% of Bay Area
residents.

The household income levels of CarLink participants were also
relatively high. Of CarLink | members, 30% had household incomes

TABLE 3 Distribution of CarLink Il Participants and Survey
Respondents by User Group

User Group Participants (N=107) Respondents (N=64)
Home-based users 15.0% 14.1%
Work-based commuters 26.2% 32.8%
Work-based day users 58.9% 53.1%

All participants completed theinitial surveys, but respondents completed both
theinitial and final surveys.
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ranging from $80,000 to $99,999, and 16% had a household income
greater than $100,000. CarLink Il members had fewer participants
in the $80,000 to $99,999 range (19%), but more participants earn-
ing over $100,000 (47%). In CarLink I1, the greatest portion of all
user groups was in the $100,000+ income category. Home-based
users tended to have arelatively large percentage of membersin
lower income groups; the reversewastruefor work-based commuters,
and work-based day userstended to have arelatively even distribution
across the income categories.

CarLink members were also primarily employed in the profes-
sional and technical fields (68.2% in CarLink | and 64.7% in Car-
Link I1). Thisis high relative to Bay Area residents (approximately
18%). Thedistribution of occupation typesdid not vary substantially
among user groupsin CarLink Il relativeto CarLink I.

CarLink Il members owned or leased an average of 1.75 vehicles
per household at the start of the program. Overall, the number of vehi-
cles per CarLink Il member household was similar to the Bay Area
population. Figure 1 presents a comparison of the household vehicle
distribution of CarLink 1| members and the Bay Area population.

Figure 2 showsthe number of vehicles per household by CarLink I
user groups. Memberswho belonged to ahousehold without accessto
avehicleshould have been abletoimprovetheir mobility significantly.
More than one-fourth of home-based users and one-tenth of work-
based commuters had no vehicle in their household. One-third of
home-based users had household incomes of less than $50,000 (com-
pared to 11% of work-based commuters). The lower relative incomes
of home-based membershelp explaintheir lower car ownership levels
and their participationin CarLink 11.

Attitudinal Characteristics

Inthissection, attitudinal characteristicsof CarLink Il usersareiden-
tified based on the results of questionnaires completed by people
before joining the program. Respondents were first asked to rate, on
afive-point scale, how much they agreed or disagreed with 10 state-
ments describing attitudes about their primary transportation mode.
Asagroup, home-based users expressed neutral attitudes and work-
based commuters and day users expressed somewhat more satisfied
attitudes. Similarly, the CarLink | study found that 77% were satis-
fied with their current mode. These results suggest that members
were not likely to join CarLink because of a general dissatisfaction
with their current mode.

Respondents next wereasked to rank alist of negative attributesfor
their current primary transportation mode. Thetop four choicesfor all
participants were “ spend too much timein traffic,” “it takestoo long
to get places,” “it is not flexible enough,” and “it is too expensive.”

40%
30%
0,
20% o CarLink Il
10% B Bay Area
0%

0 1 2 3+
Number of Vehicles

FIGURE 1 Percentage of households by number of vehicles
available for CarLink Il participants and Bay Area residents.
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FIGURE 2 Percentage of CarLink Il user group participants by number of vehicles

available to their household.

Participants' least favorite attribute was* spend too much timein traf-
fic.” CarLink | results also suggested that participants may be sensi-
tiveto congestion. Thus, traffic congestion may be animportant factor
injoining the CarLink carsharing moddl. Interestingly, however, com-
mute time (or “it takes too long to get places’) was not improved
through CarLink Il participation—additional time was required to
link to transit with a CarLink vehicle. Average CarLink commute
times were longer than non-CarLink | and Il commutes. However,
there is evidence that CarLink | and Il travel times were higher in
quality, less stressful, or both, than non-CarLink travel times.

A set of psychographic questions was aso included in the ques-
tionnaire. Responsesto these questionswere pooled to three scales—
experimental, vehicle hasse, and environment—which were found
to be significant (Cronbach’ salphascore) in Shaheen’s (13) analysis
of alarger longitudinal carsharing survey (207 respondents). The
experimental scaleindicateswillingnessto try new experiences. The
vehicle hassle scal e suggests the degree of difficulty experienced by
respondents in maintaining their private vehicle. The environmental
scale indicates how strongly respondents believe that it isimportant
to change behavior to help the environment. Responses were evalu-
ated on a five-point scale (ranging from “Strongly Disagree” to
“Strongly Agree”), which wereassigned apoint value (—2to +2, with
0 being neutral) and averaged over related questions.

The psychographic results are presented in Table 4. A tendency to
experiment wasexhibited by CarLink 11 participants (the average score
was 0.68) and was most pronounced among home-based users. A sim-
ilar inclination toward experimentation was found among CarLink |

TABLE 4 Psychographic Scale Scores from CarLink Il and |

Vehicle
Experimental Hassle Environment
CarLink 11
Home-based 0.94 -0.38 0.98
users (N=15)
Work-based 0.64 -0.40 1.03
commuters (N=63)
Work-based 0.62 -0.50 1.01
day users (N=29)
Total users (N=107) 0.68 -0.43 1.10
CarLink |
Total users (N=44) 0.51 0.40 1.04

users. All user groupsin CarLink |1 tended to disagree that “vehicles
are a hasse.” The average total score was —0.43 in CarLink 1l and
+0.40 for CarLink I. Thus, CarLink Il participants may have been
motivated lessby vehicle hasse and moreby adesireto get out of traf-
fic, relative to CarLink | participants. Concern for the environment
yielded the highest average score, 1.04 for CarLink 11 and 1.35for Car-
Link I, making reducing automobile effects on the environment an
important motivating factor in both CarLink programs.

TRAVEL EFFECTS
Commute Travel

The commutetravel resultsfrom CarLink |1 are presented in Table 5.
The comparison of the mode use before and after joining the pro-
gramindicatesthat Caltrain useincreased by 23.1 percentage points
and driving alone decreased by 22.9 percentage points, despite the
fact that over one-third of participants (39.6%) used Caltrain prior
to joining the program. Similar mode shifts were obtained for Car-
Link I, with a 23.2-percentage-point increase in BART use and a
43.5-percentage-point reduction in driving alone for the commute
travel.

The shift from driving alone to transit reduced average commute
vehicletravel distance by 23 mi among all users. An average 18.5-mi
reduction was found in CarLink I. Among home-based users, how-
ever, average commute vehicle travel distance increased by 1.2 mi.
Theresultsof interviews and focus groupsindicated that thisincrease
inVMT typically occurred when anindividua joined the program and
switched from walk, bike, or shuttle modes to a CarLink vehicle to
access Caltrain. More than half of home-based users used Caltrain
regularly to commute prior to joining CarLink I1. Work-based com-
mutersand day usersreported a27.2-mi decreasein average commute
vehicle travel, even though some CarLink Il employers had previ-
ously operated ashuttle service, and one waswithin walking distance
of the station (less than 1 mi). In interviews, participants stated that
the hassle of getting from the station to the worksite (especialy by
shuttles) caused them to drive to work more frequently than they
would have liked.

After joining the program, participants typically experienced an
increase in commute travel time by more than 30 min. Most partici-
pants did not previously use Cdltrain, and waiting for transit can
increasetotal commutetimerel ativeto traveling by auto. On the other
hand, commute stress among participants generally decreased, as
indicated in Table 6. Some members, however, did mention some
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TABLE 5 Change in Commute Travel for CarLink Il

Transportation Research Record 1927

Before After Change
Mode? HBb(N=15)  WBc¢(N=92)  All(N=107) HB(N=8) WB(N=51) All(N=59) HB WB All
Drive aone 37.5% 64.1% 60.2% 12.5% 41.2% 37.3% —25.0%¢ —22.9% —22.9%
Carpool 12.5% 10.9% 11.1% 0.0% 11.8% 10.2% -12.5% 0.9% -0.9%
Bus, shuttle 25.1% 22.8% 23.2% 37.5% 13.7% 15.3% 12.4% -9.1% —7.9%
Caltrain 56.3% 35.9% 39.6% 100.0% 56.9% 62.7% 43.7% 21.0% 23.1%
Bike 12.5% 5.4% 6.5% 0.0% 3.9% 3.4% -12.5% -1.5% -3.1%
Walk 43.8% 22.8% 25.9% 50.0% 52.9% 52.5% 6.2% 30.1% 26.6%
Other 6.3% 2.2% 3.7% 12.5% 11.8% 11.9% 6.2% 9.6% 8.2%
CarLink 0.0% 0.0% 0.0% 100.0% 56.9% 62.7% 100.0% 56.9% 62.7%

HB(N=15)  WB(N=92)  All (N=107) HB(N=9) WB (N=55)  All (N=64) HB WB All
VMTe 104 34.4 30.8 11.6 7.2 7.8 12 -27.2 -23
Travel time (minutes) 71.8 90.2 874 108.3 120.8 118.9 36.5 30.6 315

@Total percentages sum to over 100% because many participants took more than one mode to commute.

PHB is home-based user.
‘WB iswork-based commuter and day user.
dFigures are percentage point change.

&VMT includes all milestraveled in a private automobile or in aCarLink 11 vehicle. Carpool travel was adjusted to avoid double counting.

difficulty in arranging their schedules with other carpool membersin
thefinal CarLink Il interviewsand focus groups. Theresults of focus
groups and in-person interviews with participantsin CarLink | also
indicated an increase in average commute travel times and a reduc-
tion in average commute stress. Work-based users stated that relax-
ing during their BART commute was a significant program benefit.

All Travel

This section explores the effect of CarLink Il on noncommute and
commute travel for participants and their households. For example,
itispossiblethat exposureto transitin CarLink |1 may have encour-
aged its greater use for noncommute travel. In addition, the avail-
ability of an extracar in aparticipant household may haveincreased
overall auto use.

The issue of total auto and transit use was explored by asking par-
ticipants to assess how their personal and household travel behavior
changed after joining CarLink I1. Theresultsare presented in Table 7.
More than half of the total participants stated that their drive-alone
travel decreased or greatly decreased, most likely because of increased
commuting by Cadltrain. Not surprisingly, one-fourth of the home-
based users indicated that their drive-alone travel greatly increased,

TABLE 6 Participation and Commute Stress for CarLink Il

Home-Based Users Work-Based Users? All
(N=9) (N=55) (N=64)
Greatly 0.0% 1.8% 1.6%
increased
Increased 12.5% 7.1% 7.8%
No change 25.0% 44.6% 42.2%
Decreased 62.5% 39.3% 42.2%
Greatly 0.0% 7.1% 6.3%
decreased

aWork-based includes both work-based commuters and day users.

most likely because of increased access to the CarLink vehicles on
evenings and weekends. At the household level, 6.3% of al partici-
pants indicated that vehicle use increased, 64.6% stated that it
remained the same, and 27.1% said that it decreased. Total participant
transit use tended to increase (36.1% increased and 11.5% greatly
increased) or stay the same (42.6%). Most of the participantsindicated
that their transit use for noncommute trips did not change (71.2%),
whereas 15.3% indicated that it increased or greatly increased, and
13.6% indicated that it decreased. The auto use for all travel was also
reduced in CarLink I, but unlike CarLink 11, bus use decreased while
walk and bike useincreased.

In sum, theseresults suggest that the CarLink |1 program had apos-
itive overal effect on participant transit use including noncommute
travel, and tended to reduce drive-alone and vehicle travel by both
the participants and their households.

Household Personal Vehicle Use

Thefina CarLink I questionnaire asked participants about the status
of their personal vehicles after joining the program. As shown in
Table 8, more than half (52.2%) of the respondents reported no
changein personal vehicle use, and 11% of home-based usersand 5%
of work-based commutersand day users sold apersonal vehicleor put
it in storage. No one purchased or leased a personal vehicle. The low
rate of new car purchases may have resulted from program participa-
tion or from the economic downturn during this period. In the final
CarLink Il questionnaire, 44.4% of home-based users and 11.7% of
work-based commuters and day users reported that postponing or
avoiding the purchase of a car wasamajor benefit of joining the pro-
gram. These findings may have no direct environmental or vehicle
milestraveled (VMT) benefits, since households may keep their cars
longer, but postponing or eliminating the costly purchase of anew car
may have significant financial benefits to households.

Carpooling and Parking

Thedesign of CarLink programsencouraged (CarLink I1) or required
(CarLink I) carpooling. Carpooling can be an effective strategy to
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TABLE 7 Change in Noncommute and Commute Travel for CarLink Il

Drive Alone Total Transit Noncommute Transit Total Household Vehicle Use
HB WB2 All HB WB All HB WB All HB WB All
Change (N=8) (N=48) (N=56) (N=8) (N=53) (N=61) (N=8) (N=51) (N=59) (N=6) (N=42) (N=48)
Greatly 25.0% 2.1% 5.4% 25.0% 9.4% 11.5% 12.5% 0.0% 1.7% 0.0% 0.0% 0.0%
increased
Increased 12.5% 2.1% 3.6% 25.0% 37.7% 36.1% 12.5% 13.7% 13.6% 16.7% 4.8% 6.3%
Same 25.0% 39.6% 37.5% 25.0% 45.3% 42.6% 37.5% 76.5% 71.2% 33.3% 69.0% 64.6%
Decreased 25.0% 50.0% 46.4% 12.5% 7.5% 8.2% 37.5% 9.8% 13.6% 33.3% 26.2% 27.1%
Greatly 12.5% 6.3% 7.1% 12.5% 0.0% 1.6% 0.0% 0.0% 0.0% 16.7% 0.0% 2.1%
decreased

aWork-based includes both work-based commuters and day users.

TABLE 8 Change in Use of Household Personal Vehicles for CarLink Il

HB (N=9) WB? (N=55) All (N=64)
No change in use of household personal vehicles 22.2% 56.7% 52.2%
Family member drives a car more frequently 11.1% 6.7% 7.3%
Loaned a vehicle to someone outside immediate family 0.0% 3.3% 2.9%
Sold or stored one or more of our personal vehicles 11.1% 5.0% 5.8%
Purchased or |eased a personal vehicle 0.0% 0.0% 0.0%
Did not have avehicle when | joined CarLink 44.4% 8.3% 13.0%
Other 11.1% 15.0% 14.5%
No response 0.0% 5.0% 4.4%

a\Nork-based includes both work-based commuters and day users.

reduce the demand for and costs of employee parking. Preferential
carpool parking can aso help reduce employee frustration when on-
site parking is limited. For some CarLink Il employer subscribers,
encouraging CarLink carpooling to reduce parking demand was a
stated goal. CarLink |1 program did not require membersto carpool,
leaving this decision to the businesses. Including drivers, the overall
average number of work-based commutersin a CarLink 11 vehicle
during commutes between the train station and the work sites was
1.48in both morningsand evenings. During thefinal CarLink Il inter-
views and focus groups, researchers learned that the composition of
individual carpools (i.e., specific personsin each car) varied between
morning and evening. Overall the parking benefit to employers
resulted in approximately one parking space serving two CarLink 11
vehicles on average. The impact on individual businesses varied. In
focus groupswith employees of businesseswith morerestricted park-
ing, respondents said that they tended to carpool every day, meaning
each CarLink Il vehicle freed up at least one space.

SUMMARY AND CONCLUSIONS

This paper examined the user characteristics and the travel effects
of the CarLink | and Il programs, a carsharing model with explicit
links to transit and suburban employment. What follows is a sum-
mary of key study conclusionswith adiscussion of relevant findings
from carsharing studies in the United States and Europe.

Demographic Attributes

The typical CarLink Il member was similar to the average San
Francisco Bay Arearesident with respect to gender and household

vehicle ownership distribution. On the other hand, CarLink |1 par-
ticipants were more likely to be highly educated, in a higher
income bracket, professionally employed, and younger than the
average Bay Arearesident. Demographic attributes of CarLink |
participants varied similarly from the Bay Area average with
respect to education, income, and employment. However, men and
older individuals were represented more frequently in CarLink |
relative to CarLink Il and the Bay Area population. The program
location and type of participating company may explain the vari-
ation in age and gender distribution between CarLink | and I1.
However, studiesin Europe have found that men were morelikely
to participate in carsharing programs (13). Studies of neighbor-
hood carsharing in Portland and San Francisco have also found
that members tended to be highly educated and professionally
employed (8, 9).

Attitudinal Characteristics

Similar attitudes were shared by members of CarLink | and I1,
including sensitivity to congestion, willingnessto experiment, and
concern for the environment. However, CarLink || members did not
typically view vehicle maintenance asa“hassle,” whereas CarLink |
members did.

Mode Choice

The change in mode choice for all travel among CarLink [l members
indicated relatively large reductionsin driving alone and increasesin
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transit use. This change was most pronounced for commute travel,
however, in which driving alone was reduced by 22.9 percentage
points and use of the transit (Caltrain) increased by 23.1 percentage
points. Similar mode shifts were obtained for CarLink I, with a
23.2-percentage-point increasein BART use and a43.5-percentage-
point reduction in driving alonefor the commutetravel. In contrast,
results of neighborhood carsharing studies indicate small but con-
flicting results with respect to mode shifts. The CarSharing Port-
land study (8) showed a small shift from the auto mode to transit,
walking, and cycling modes, while the City CarShare study (9)
indicated a small declinein transit, walking, and cycling.

Vehicle Travel

Commutevehicletravel distance wasreduced by an average of 23 mi
per day in CarLink Il and by 18.5 mi in Carlink | (11). In CarLink |
and I1, reductionsin commute VMT were not offset by increasesin
non-commute travel. For example, more than 50% of CarLink Il
members stated that their vehicle use decreased or greatly decreased,
while amost half indicated that their transit use increased. Across
their entire households, nearly 30% of member househol ds reported
anoverdl decreasein vehicleuse. During interviews, participantssaid
that CarLink led to more trip-chaining during their commutes and the
elimination of some unnecessary trips, and thus it appears that the
CarLink model encouraged members to plan trips more carefully.
Reductions in VMT for CarLink | and Il are comparable to the
low end of the VMT reductions found in European neighborhood
carsharing studies, which ranged from 30% to 70% (3-6).

Household Vehicle Availability

CarLink 11 resultsindicate that arelatively modest number of mem-
bers (5.8%) sold or stored their vehicle after joining the program.
Some CarLink | members also indicated that they sold a vehicle
after joining CarLink. The Portland and San Francisco neighbor-
hood carsharing studies (7-9) suggest that 12% to 30% of members
sold a vehicle after joining the organization. In Europe, neighbor-
hood carsharing studies indicate that 10% to 60% of members sold
avehicle after joining a service (3-6).

Early U.S. resultsindicate that neighborhood carsharing in urban
environments tends to increase auto travel among members without
prior access to a household vehicle and reduce auto travel among
those with prior accessto ahousehold vehicle. The changesin vehi-
cle availability in the CarLink programs are at least half of those
found in the neighborhood carsharing organizationsin Portland and
San Francisco. The higher-quality transit and pedestrian environ-
ment in the urban locations of neighborhood carsharing services
may facilitate reductions in the number of available household
vehicles. However, the reduction in auto travel among members of
the CarLink and station car programs were larger than those found
in U.S. neighborhood carsharing studies. Together, these results
suggest that changes in household vehicle availability may be the
key variable affecting reduction in auto travel in neighborhood car-
sharing programs, and the strong transit link may be the variable
affecting auto travel reductioninthe CarLink programs. It isunclear,
however, whether the market potential for the suburban commuter
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carsharing model could be as extensive asthat of neighborhood car-
sharing. Thus, total systemwidetravel effectsareunclear and require
future research.
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